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Abstract

This thesis analyses the response of aggregate and sectoral stock returns to monetary
policy announcements and inflation in the United Kingdom. Given the unique
monetary policy framework, the monetary policymaking process and inflation target
of the United Kingdom are different from other countries in many aspects,
investigating the UK case could add international evidence to the current literature.
This thesis contains three main parts: (i) monetary policy and stock returns, examining
the impact of monetary policy announcements on stock returns and stock market
volatility under different monetary policy regimes, especially before and after the
independence of the Bank of England in 1997; (ii) inflation and stock returns,
investigating the issues whether common stocks are a hedge against inflation in short,
medium and long-term and under different inflationary economies and regimes; (iit)
corporate financing mix and inflation exposure, testing how corporate financing mix

affects the exposure of common stocks to inflation.

The results suggest that monetary policy announcements negatively affect stock
returns and significantly impact stock market volatility. The responses of stock returns
and stock market volatility vary before and after May 1997, when the Bank of
England gained independence, which suggests that a change in the monetary
policymaking process tends to affect the responses of stock markets. The research also
uncovers the fact that the UK stock market fails to hedge against inflation in short and
medium-term, but provides a good hedge against inflation in long-term. Different
inflationary economies or regimes also affect the relationship between inflation and
stock returns. In addition, this thesis finds support for the nominal contracting effect
suggesting that firms with higher debtors gain while firms with higher creditors lose
from higher-than-expected inflation. The empirical mixture of the results found in the
relationship between inflation and stock returns is likely to be explained by the

nominal contracting hypothesis.
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Chapter | Introduction

Chapter 1 Introduction

1.1 Research Background

Economists have considered the interaction between the monetary policy, inflation
and the stock market for a long time. The interaction between monetary policy,
inflation and the stock market is inevitably a two-way street. Monetary policy, as the
actions undertaken by a central bank to influence the availability and cost of money
and credit to help promote national economic goals, has fundamental repercussions
for the economic growth by altering investment and consumption demand which in
turn affect inflation and the stock market.! As a product as well as a determinant of
monetary policy, inflation affects all sectors of the economy including the stock
market by reducing the purchasing power of money. As common stocks are claims for
real assets, the stock market also has an impact on monetary policy and inflation
because changes in the investors’ financial wealth have an impact on private
consumption expenditure, which results in the shifts in real activity and finally leads

to the changes in inflation and monetary policy.

In recent years, the importance of monetary policy and inflation to the stock market
has been increasingly focused. Monetary economists have been interested in whether
the stock market responds to monetary policy. According to Rozeff (1974), in the
efficient market, stock prices which full reflect available information including
expected monetary policy will respond to unexpected changes in monetary policy
since unexpected changes in monetary policy contain unexpected information which
has not been reflected in current stock prices. Mishkin (2007, p.155-156) furthermore
suggests that in the short run tightening or loosening monetary policy might
negatively affect stock prices which are determined by the discounted value of future

dividends. This is mainly because monetary policies can alter the path of expected

I See http://www.bankofengland.co.uk/monetarypolicy/index.htm (15 March 2009)
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dividends, the discount rate or the equity premium. For example, when the central
bank uses monetary policy tools to reduce the interest rate, a lower interest rate will
encourage investment and consumption, which in turn tend to promote the economy
and increase the future dividends of stocks or their growth rates. Meanwhile, a lower
interest rate will result in a decline in bond returns, thus, the investors accept a lower
return from the investment in equity. The consequence of all the above is a rise in

stock prices.

Empirical studies examining the announcements effect of monetary policy on stock
market have paid increasing attention to the level of stock returns and the stock
market volatility as well, and find mixed results. While some studies provide
confirmative results for the negative effects as in Waud (1970), Cornell (1983), Pearce
and Roley (1983, 1985), Jensen and Johnson (1993, 1995, 1997), Flannery and
Protopapadakis (2002), Bomfim (2003) and Bredin et al. (2007), other studies show
the effects are insignificant (Black, 1987; Goodhart and Smith, 1985; Tarhan, 1995;
Rangel, 2006 and Serwa, 2006). Some even report that the impact of monetary policy
on stock returns could be either significantly negative or insignificant, depending on

the sample periods (Hafer, 1986 and Hardouvelis, 1987).

Financial economists have ardently debated whether common stocks are a hedge
against inflation. According to the Fisher hypothesis (1930), expected nominal rates of
returns should move one-to-one with expected inflation. Therefore, common stocks
representing a claim over real assets of which real values are assumed to be
independent of the changes in the commodity price level are expected to hedge against

inflation (Bodie, 1976).

However, empirical evidence suggests, for the relationship between inflation and
stock returns, it could be positive, negative or insignificant; or it may vary with
different time horizons, inflationary economies and regimes. Thus the relationship is
more complicated than what is suggested by the Fisher hypothesis (1930). While a

2



Chapter | Introduction

few exceptions claim the effect is insignificant (Joyce and Read, 2002), most studies
document a negative impact of inflation on stock returns using the event study method
(Schwert, 1981; Goodhart and Smith, 1985; Pearce and Roley, 1985; Cutler et al.,
1989; Amihud, 1996 and Adams et al., 2004). In particular, studies using
short-horizon data tend to find a significantly negative correlation between inflation
and stock returns (Bodie, 1976; Fama, 1981; French et al., 1983, Osamah, 2004;
Samer, 2005, etc). Studies with different sample periods show either positive or
negative and some studies find varying effects over different time horizons (Boudouht
and Richarson, 1993; Schotman and Schweitzer, 2000; Ryan, 2006). This relationship
is also found to be dependent on monetary policy regimes, inflationary economies or
regimes (Kaul, 1987, 1990; Graham, 1996; Bames et al., 1999). Most studies using
the long-horizon data or analyzing the long-term cointegration relation, find a positive
relationship between inflation and stock returns (Boudoukh et al.,, 1994; Anari and
Kolari, 2001; Luintel and Paudyal, 2006, etc) with one exception, Laopodis (2006),

which finds a weak negative relationship.

There are various explanations attempting to interpret the empirical mixture of results
found in the relationship. These include the proxy hypothesis (Fama, 1981), general
equilibrium models (Danthine and Donaldson, 1986), the tax-effects hypothesis
(Feldstein, 1980), the money illusion hypothesis (Modigliani and Cohn, 1979), the
nominal contracting hypothesis (Kessel, 1956), the capital management hypothesis
(Lintner, 1975), the tax-augmented hypothesis (Anan and Kolari, 2001; Luintel and

Paudyal, 2006) and the agency problem hypothesis (Jovanovic and Ueda, 1998).

Amongst existing explanations, the nominal contracting hypothesis put forward by
Kessel (1956) is one of the most influential. Different from other explanations which
focus on the aggregate market, the nominal contracting hypothesis provides a
micro-firm level explanation focusing on the inflation exposure that firms are faced
with. Kessel (1956) explains that firms normally hold different kinds of nominal
contracts, such as debts, which are all set at fixed nominal interest rate. The dealing

3
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prices of nominal contracts agreed by the parties involved in are only estimated
depending on the future payment by considering inflation that is expected to occur
over the course of the contract. Thus when unexpected inflation occurs it causes the
nominal interest rate changes, the former interest rates or returns of the nominal
contracts agreed by the parties at the beginning might later be lower or higher than the
current interest rate. When this estimated bias happens, the value of the nominal
contract might be lower or higher than the primary value. Hence, for two parties
holding these nominal contracts, there is a wealth transfer between them: when
positive unexpected inflation occurs, the interest rate will rise and the present value of
nominal contracts will drop, therefore, the creditor will lose while the debtor will gain.
Furthermore, since most firms that have many nominal contracts on both the asset side
and the liability side are debtors and creditors at the same time, net debtor firms or
markets will gain and the gains are positively related to inflation, but net creditor

firms or markets lose and the losses are negatively related to inflation.

Debate on this wealth redistribution effect caused by unexpected inflation in the
presence of nominal contracts has been intense in the past decades. Some studies find
support for the nominal contracting hypothesis (Bernard, 1986; Pearce and Roley,
1988; Dokko, 1989) although many studies find little or no confirmative evidence
(Bradford, 1974; French et al., 1983; Chang et al., 1992). Therefore, the development
of the literature in this area shows that, despite the fact that the responses of stock
returns to monetary policy and inflation has attracted an increasing number of studies,

the results are mixed and often contradictory.

1.2 The Research Issues and Motivations

The primary focus of this thesis is on the response of stock returns to monetary policy
and inflation in the UK. The changes in monetary policymaking process, the

importance of monetary policy tools and inflation risk to the economy and the stock
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market have motivated this research. In the 1980s and 1990s, many countries, such as
New Zealand, Chile, Canada, and the UK made their central banks independent. This
meant that central banks were effectively given the power to make monetary policies
autonomously. The world-wide independence of central banks affects the process of
monetary policymaking and the consequent inflation outcome. Therefore, economists
have been interested in whether this would in tum influence the stock market. In
addition, inflation risk is one of the biggest fears for the stock market. Investors and
firm managers face the formidable task of hedging inflation risk. Thus more and more
attention has been paid to whether the stock market provides a good hedge against
inflation or whether it is possible to control inflation risk. Moreover, due to current
financial crisis, central banks frequently used monetary policy tools to stimulate
economic growth. Consequently, there is increasing focus on how monetary policy
and inflation affects the stock market and what proper policies should be framed in the

future.

The focus of this thesis is on the UK stock market because the existing literature in
this field, including theoretical and empirical studies, is mostly concerned with the US
market and scant research has been undertaken on non-US countries, such as UK. As
the developed countries, the US and the UK share many similarities. However, the UK
monetary policymaking process and inflation target is different from those in the US.
Compared with the US Fed, the Bank of England is less goal-independent and has
more obligations for the inflation stability (Mishkin, 2007, p.326). The Bank of
England make its monetary policy decisions independently after May 1997 and the
inflation target required to be met by monetary policy is set by the Chancellor of the
Exchequer. Interest rate decisions are made by the Monetary Policy Committee (MPC)
comprising nine members (five governors and four experts) in order to maintain price
stability-low inflation target of 2% Annual Consumer Price Index and to support the
Government’s economic goals including growth and employment. In the mid of each
month, the UK Statistics Authority announces the preceding months inflation rate.
Missing the inflation target by more than 1% will force the Governor of the Bank of

5
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England to write an open letter to the Chancellor explaining the reasons for losing
control of inflation and the Bank proposes to draw inflation back to the target.
Therefore, it can be seen that the Bank of England has been given limited
independence and has more obligations for the government’s inflation target
compared with the US Federal Reserve System. Furthermore, its monetary policy
making committee-the Federal Open Market Committee (FOMC) can independently
make monetary policy without democratic control from the government setting the
target inflation rate (Buckle and Thompson, 2004, p.352-357). Due to the differences
in monetary policymaking process and inflation target between the UK and the US,
the US evidence found in previous studies might be inapplicable for the UK market,

which highlights the importance of the UK evidence.

Therefore, exploring the UK case, this thesis aﬁempts to fill some of the void left in
the existing literature and enrich the field. Firstly, this thesis aims to extend previous
analyses of the effect of the monetary announcements on stock returns by focusing on
the level of stock returns as well as the stock market volatility, and the effects before
and after the independence of the Bank of England. The response of stock market
volatility to the monetary policy is as important as the response of stock returns
because volatility is perceived as time-varying risk associated with the asset, enabling
investors to value the maximum to lose over a given time period and is important for
risk managements (Harris and Sollis, 2003, p.214). However, to the best of the
author’s knowledge, there is lack of study that examines the response of stock price
volatility to monetary policy announcements on the UK stock market. Only a limited
number of studies have investigated announcement effect of monetary policy on the
stock returns in the context of the UK, such as Goodhart and Smith (1985),
MacDonald and Torrance (1987), Peel et al. (1990), Gregoriou et al. (2006) and
Berdin et al. (2007).

In the empirical examination by this thesis, the monetary announcements will involve
both the interest rates and money supply announcement. While some studies have

6
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examined the case of the effects of the US announcements of money supply and the
discount rate, e.g. Pearce and Roley (1985), the literature on the UK market only
investigates either the effect of the Bank of England official bank rate announcement
or money supply announcements, not both. Since the Bank of England’s official bank
rate and broad money supply are both very important indicators for the UK monetary
policy and suggested to be good proxies for policy changes (See Berdin et al., 2007,
Goodhart and Smith, 1985, MacDonald and Torrance, 1987; Clare and Courtenay,
2001; and Burrows and Wetherilt, 2004), it is necessary to investigate both of the
impacts of the Bank of England official bank rate and broad money supply
announcements on stock returns to cover a wider area of monetary policy than

previous studies do.

Moreover, the monetary announcement effects before and after the independence of
the Bank of England are worth considering. Until now, there is lack of study that has
ever compared the monetary announcement effects before and after the independence
of the Bank of ‘England. Before the independence, the UK monetary policy was
decided by the Chancellor of the Exchequer following a monthly consultation with the
Governor of the Bank of England. Since May 1997, the Bank of England has been
able to make its monetary policy decisions independently with regard to the
determination of interest rates to achieve the inflation target set by the Chancellor of
the Exchequer. The independence of the Bank of England directly affects the
monetary policymaking process and the way that monetary policy is announced.
Therefore comparing the announcement effects before and after the Bank’s
independence may uncover interesting evidence of how stock market responds to a

shift in the UK’s regimes of monetary policy formulation.

Secondly, this thesis attempts to provide a general picture for the relationship between
inflation and stock returns. As far as the author knows, there is lack of research that
generally examines the relation between inflation and stock returns for the UK market
in short, medium and long-term at a variety of time horizons and under different

7
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inflationary economies and regimes. Results of existing research show that the
inflation-and-stock returns relation is complex and may display diverse signs. This
complex relationship and the horizon sensitivity will tend to vary, under different
inflationary economies or regimes. Investigating the horizon sensitivity for the
relationship between inflation and stock returns is very important for investors who
have to deal with inflation risk. Based on short, medium and long term performance,

investors might like to change the holding period to deal with the inflation risk.

A few studies have examined such relations in the UK (Goodhart and Smith, 1985;
Peel and Pope, 1985, 1988; Joyce and Read, 2002). Some previous studies have
displayed comparative performance, but only between the short horizon and long
horizon as in Boudouht and Richarson (1993), Schotman and Schweitzer (2000),
Wong and Wu (2003), Kim and In (2005) and Ryan (2606) provide a richer
performance comparison between horizons, but most of them focus on the US markets.
Thus, little evidence of the horizon sensitivity for the relationship between inflation
and stock retums for the UK market has been provided by the existing literature.
Similarly, although some studies show that the inflation-stock return relation is not
stable and may vary across different inflationary regimes, such as De Alessi (1975)
and Barnes et al. (1999), there is lack of study that conducts such investigation for the
UK market. In the 1970s, the UK’s annual inflation rate was over 20% while most
developed countries’ inflation rates were only over 10%, therefore, UK’s inflation rate
was higher than most developed countries in 70s. It is interesting to see whether this
high inflation economy affects the response of stock returns to inflation and this thesis
of the UK will cover the sample period from 1962/1955 to 2007 to investigate the

relationship.

Thirdly, this thesis also attempts to provide up-to-date evidence for the nominal
contracting hypothesis and extend previous models to the linear dynamic panel data
model with an estimation method of two-step system-generalised method of moments
(GMM-SYS) to test this hypothesis. To the best of the author’s knowledge, there is

8
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lack of study that empirically tests the nominal contracting hypothesis for a non-US
market. This hypothesis concerns the wealth transfer effect caused by nominal
contracts due to unexpected inflation. All previous studies investigated only the US
market. However, the empirical evidence from the US market may not necessarily
represent the other markets such as the UK. In addition, the latest investigation into
nominal contracting hypothesis was conducted by Change et al (1992) and Wei and
Wong (1992). No more research has been done after 1992. Thus, these highlight a
need for more up-to-date evidence of the nominal contracting hypothesis for a non-US

market.

Moreover, previous studies focus on only some specific firm characteristics, such as
short and long-term monetary position, depreciation tax shield, inventories, long-term
debt-to-equity ratio, net property, plant and equipment, short-term debt and long-term
debt, etc. (French et al., 1983; Bernard, 1986; Pearce and Roley, 1988; Wei and Wong,
1992 and Dokko, 1989). Some of these influences are found to not be significant for
the US market, but they may be important nominal contracting effects for the UK
market. Thus the empirical investigation should be conducted with as many pertinent
variables as possible to provide a framework that encompasses the influences as
suggested by competing theories in the area, i.e. the nominal contracting hypothesis

and the capital gains tax effect of inflation.

As an investigative tool, the methodology used in previous studies, Seemingly
Unrelated Regression (SUR) or Ordinary Least Square (OLS), are not entirely suitable
for the firm-level data since, for firm-level data, the large cross-sections of firms
observed for a short time period tend to have problems of heteroscedasticity,
simultaneity, endogeneity and random measurement errors (Arellano, 2003, p.1-2).
Hence there is the motivation for adopting a recent method suggested by Paudyal et al.
(2008) which applies the linear dynamic panel data model of Arellano (2003) and
two-step system-generalised method of moments (GMM-SYS) due to Arellano and
Bond (1991), Arellano and Bover (1995) and Blundell and Bond (1998). Therefore,

9
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the linear dynamic panel data model with an estimation method of two-step
system-generalised method of moments (GMM-SYS) might be more suitable to test
the nominal contracting effect. Methodologically, this represents an important
extension of previous techniques used in examining the nominal contracting

hypothesis.

Hence with the UK case in focus, this thesis attempts to specifically explore the
following questions: (1) whether monetary policy announcements affect the level of
stock returns and stock market volatility and whether the independence of the Bank of
England affect the response of the stock market to monetary policy? (ii) whether
common stocks provide a good hedge against inflation in short, medium and long
term, across different time horizons or depending on different inflationary economies
and regimes? (iii) whether the effect of nominal contracts on the sensitivity of stock
returns to unexpected inflation exist and that the empirical mixed results found in the
relationship between inflation and stock returns could be explained by the nominal

contracting hypothesis?

1.3 Main Findings of the Research

The current study uncovers evidence that monetary policy announcements negatively
affect the level of stock returns and significantly impact stock market volatility. Stock
returns are found to significantly and negatively respond to announcements of both
changes in interest rate and changes in money supply, and unexpected changes in
interest rate also affect the stock market volatility. The unexpected changes in
monetary policy would induce the effects, while the expected changes in monetary
policy has little impact, consistent with the efficient market hypothesis. In addition,
this study provides confirmative evidence of the asymmetric effect of bad news and
good news. This study finds that the announcements of monetary tightening translates

to bad news for the stock while the announcements of a loosening of monetary policy
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will on the contrary be good news. Moreover, the responses of stock returns or stock
market volatility are different before and after the independence of the Bank of
England, suggesting that changing the monetary policymaking process affects the

response of the stock market.

It is also revealed that the relationship between inflation and stock returns are mixed
and vary across different time horizons. While being negative in event studies, the
correlation could be either positive or negative in the short horizon study and positive
in long-term cointegration analysis. Results show that announcements of unexpected
inflation on stock returns have a negative impact on stock returns whereas
announcements of expected inflation display negligible impact. In terms of time
horizons, there is a negative relationship between unexpected inflation and stock
returns and a positive relationship between expected inflation and stock returns in the
short-horizon study. And the study that tests for the long-term cointegration find a
positive relationship and shows an elasticity of greater than unity. These are all
consistent with most previous studies. The study ascertains the preannouncement
effect and the delay effect of the inflation news, but the directional asymmetry effect

of the inflation announcements is not determined.

The relationship between inflation and stock returns varies across different
inflationary economies and regimes. In the announcement study, the inflation news is
found to negatively affect the aggregate stock returns in the low inflation economy but
has no impact in the high inflation economy. Similarly, in the shon-.hon'zon study,
expected inflation positively affects aggregate stock returns in the high inflation
economy but has no effect in the low inflation economy. But, on the contrary,
unexpected inflation str.ongly and negatively affects the aggregate stock returns in the
low inflation economy but has no impact when inflation is high. Inflation, either
expected or unexpected, is found to significantly affect stock returns only in the high

inflationary regime but not in the low inflationary regime.
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Furthermore, this study finds evidence of the nominal contracting effect under which
debtor firms gain while creditor firms lose from higher-than-expected inflation, and
the more debts a debtor firms holds, the more it gains. Net monetary position and its
two sub-categories: short-term monetary position and long-term monetary position,
defined in terms of nominal assets, are found to have a strong negative effect on the
sensitivity of stock returns to unexpected inflation. Debt-to-equity ratio however has

little nominal contracting effect and the depreciation tax shield has the opposite effect.

It is confirmed that with positive unexpected inflation, the more net monetary assets a
firm has, the more it loses. On the other hand, firms that have more debts can gain
more. These results are consistent with the magnitude impact suggested by the
nominal contracting hypothesis, but, inconsistent with the nominal contracting
hypothesis regarding the difference of impact magnitudes between short- and
long-term monetary position because this study finds that firms have a lot of
short-term debts gain more than do the firms that have a lot of long-term debts. The
results are also consistent with the nominal capital gains tax effect of inflation.
Therefore our findings suggest that the empirical mixed results found in the
relationship between inflation and stock returns is likely to be explained by the

nominal contracting hypothesis.

1.4 Organization of the Thesis

This thesis is organized as follows. Chapter 2 provides a review of the literature on the
interaction between monetary policy, inflation and stock returns, with special
emphasises on the impact of monetary policy announcements on stock returns, the
relationship between inflation and stock returns and the nominal contracting
hypothesis for a firm’s decision on corporate financing mix and on dealing with

inflation exposure.
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Chapter 3 empirically examines the response of the stock market to monetary policy
announcements. Specially, it investigates the responses of the level of stock returns
and the market volatility to the Bank of England’s ofticial bank rates over the period
of January 1978 to December 2007 and the effect of broad money supply M4 on stock
returns from January 2000 to December 2007, using the event study methodology and
the extended GARCH (1, 1) model. The aggregate market and ten individual
industries are considered, respectively. It also examines the effects in the sub-sample

periods of before and after the independence of the Bank of England in May1997.

Chapter 4 concerns the relation between inflation and stock returns in the aggregate
market and in ten separate industries across different time horizons. This chapter
conducts the empirical examination of the announcements effect from December 1962
to December 2007 with hand-collected inflation announcement data, a short horizon
study and long-term cointegration analysis both from January 1955 to December 2007,
and an investigation of varying relations between inflation and stock returns in
different inflationary economies and regimes. The event study methodology, Two
Stage Least Square methodology and Johansen technique of cointegration with

structure breaks are applied in this chapter, respectively.

Chapter 5 examines the sensitivity of aggregate and sectoral stock returns to
unexpected inflation in presence of nominal contracts, along the lines suggested by the
nominal contracting hypothesis using the linear dynamic panel data model with an
estimation method of two-step GMM-SYS. The nominal contracting hypothesis is
examined on available non-financial and non-utility firms from 1982 to 2006.

Summary and conclusion is presented in Chapter 6.



Chapter 2 Monetary policy, inflation and stock returns

Chapter 2 Monetary policy, Inflation and Stock

Returns

2.1 Introduction

The interaction between monetary policy, inflation and stock returns is an important
issue in financial economics. A large body of studies suggest that monetary policy and
inflation interact with each other. There are a considerable number of studies show
that monetary policy and inflation have an effect on the stock market, some evidence
displays that developments in the stock market tend to have an effect on monetary

policy and inflation as well.

Increasingly more and more studies in this field are focusing on the responses of the
stock market to monetary policy and inflation. Common stocks as a claim on real
assets are affected by states of the economy and macroeconomic factors such as
monetary policy and inflation. Rozeff (1974) theoretically explains the effect of
monetary policy on stock market in an efficient market. Stock prices which full reflect
available information including expected monetary policy will respond to unexpected
changes in monetary policy since unexpected changes in monetary policy contain
unexpected information which has not been reflected in current stock prices. Mishkin
(2007) further explains that monetary policy negatively affects stock returns in the
short run. Studies examining the impact of monetary policy announcements on stock
market have paid increasing attention to the level of stock returns and the stock
market volatility and find mixed evidence. For example, Goodhart and Smith (1985)
find no empirical evidence of the impact of monetary policy announcements on the
UK stock returns, while Waud (1970) shows that stock returns respond significantly to
the monetary policy announcements. Monetary economists have provided some

explanations of the negative relation between monetary policy and stock returns.
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Financial economists also claim that stocks should be a good hedge against inflation
as postulated by Fisher (1930). However, large amount of studies suggest, for the
relationship between inflation and stock returns, it could be positive, negative or
insignificant; or it may vary with different time horizons, inflationary economies and
regimes, which is more complicated than what the Fisher hypothesis implies. For
example, while Bodie (1976) finds that the stock returns are negatively related to both
expected and unexpected inflation, Boudoukh and Richardson (1993) show that the
relationship between inflation and stock returns displays the horizon sensitivity: it is
negative at short horizons but positive at long horizons. Financial economists also
provide many theoretical explanations attempting to explain the empirical mixture of
the results found in the relationship. Different from most existing explanations that
focus on the aggregate market level to provide the interpretations, the Nominal
contracting hypothesis (Kessel, 1956), provides a micro-firm level explanation and is
one of the most influential. However, present studies show that empirical results

regarding the nominal contracting hypothesis are also mixed.

This, therefore, reflects the fact that existing literature does not provide convincing
theoretical explanations that fit the empirical evidence. The effect of monetary policy
and inflation on stock market is still a critical issue and far from conclusive. Generally,
there is some of the void left in the existing literature and following chapters attempt
to fill them. Firstly, most existing literature in this field is concerned with the US
market and research that has been undertaken on non-US countries, such as UK, is
inadequate. Secondly, with the UK case in focus, this is lack of study that examines
the effect of the monetary announcements on both the level of stock returns and stock
market volatility. Thirdly, little research generally investigates the relation between
inflation and stock returns at a variety of time horizons including announcements,
short horizons, and long-term cointegration analysis and across different inflationary
economies and regimes with the UK case. Fourthly, as far as the author knows, there
is lack of study that has empirically tested the nominal contracting hypothesis in a

non-US market.
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This chapter aims to provide a review of the literature on the interaction between
monetary policy, inflation and stock returns, with a special emphasis on the impact of
monetary policy announcements on stock returns, the relationship between inflation
and stock returns, and the nominal contracting hypothesis. The remainder of this
chapter is organized as follows: Section 2 briefly reviews the relative literature on the
relationship between monetary policy and inflation. Section 3 considers the literature
on the relationship between monetary policy and stock returns. Section 4 discusses the
relationship between inflation and stock returns. Section 5 focuses on the nominal
contracting hypothesis, corporate financing mix and inflation exposure. Finally, the

conclusion is presented in Section 6.

2.2 Monetary Policy and Inflation

The interest rate, defined by Fisher (1930) as the compensatory effect with which
giving up today’s consumption of goods and services must be compensated by the
increase in consumption in the future, is the percentage of premium paid on money
which is traded between present and future. Since the investor is mainly concerned
with the purchasing power of money, he distinguishes the nominal interest rate into
the real interest rate and the rate of expected inflation. He also hypothesizes that the
real and monetary sectors are largely independent which results in the hypothesis that
the expected real rate is determined by real factors such as the productivity of capital
and time preference of savers, and is unrelated to the expected inflation rate. This is
known as the Fisher hypothesis (1930) on interest rate, which can be summarized in-

equation (2.1).

r=Q1+r)1+P)-1 2.1)

where
r. nominal interest rate;
*; expected real interest rate;

P*: expected inflation.
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As indicated by equation (2.1), an expected change in the nominal interest rate might
be due to changes in either the expected real rates or expected inflation rates. The real
interest rate is affected by the changes in supply or demand due to, for example, states
of the economy, government expenditure and monetary policy, while inflation can be
affected by either demand shocks such as changes in investment, government
expenditure, monetary policy and net export, or supply shocks such as wages, oil
prices, food prices and the exchange rate. In this light, high real rates may indicate a
rapidly expanded economy, high government deficits or tightened monetary supply.
On the other hand, high inflation may be caused by a rapidly expanding economy,
high government deficits, rapid expansion of money supply, high oil prices or other
shocks from the demand or supply side (Bodie et al., 2006, p.503). Thus, the Fisher

hypothesis suggests that there is an interaction between monetary policy and inflation.

The existing literature shows that monetary policy affects inflation. According to
Friedman’s proposition (1963), inflation is always a monetary phenomenon, which
suggests a relationship between money growth and inflation. Monetary policy affects
macroeconomic variables largely through its impact on interest rate. The central bank
uses monetary policy tools to manipulate the money supply and interest rates, which
influence indicators like output, exchange rates, and unemployment rate which
consequently affect inflation and the overall economy. As a result, expansionary
monetary policy will encourage investment and consumption demand leading to
higher inflation, while tightening monetary policy will cool down the economy
resulting in lower inflation. This proposition is supported by a significant number of
empirical studies. Examples include Lee (1992) who investigates the causal relation
and dynamic interaction between asset returns, real activity, and inflation and finds
that interest rates explain a substantial fraction of variation in inflation. Applying a
rolling VAR model to examine the relations among stock prices, interest rate, inflation

and real activity, Park and Ratti (2000) find that monetary policy affects inflation.

Most empirical studies suggest that current changes in inflation lead to changes in
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expected inflation, which in turn lead to changes in the central bank’s decisions for
interest rate, i.e. whether to tighten or loosen monetary policy accordingly. The Fisher
hypothesis has given rise to lively debate about whether the real interest rate or
expected inflation is the main influence driving the changes in the nominal interest
rate. Many studies claim that the real interest rate is more stable. Therefore, changes
in the nominal interest rate really reflect the changes in expected inflation (Fama,
1975; Fama and Schwert, 1977; Evans and Lewis, 1995; etc). This means that given
the real interest rate is stable in a long period, the changes in the nominal interest rate
mainly result from changes in expected inflation. Consequently, nominal interest rates
will change one-to-one for a given change in expected inflation when there are no
taxes. However, some studies (e.g. Pennachi, 1991) hold that the nominal interest rate
is more unstable than the inflation rate, hence, the changes in the nominal interest rate

are mainly due to the changes in the real interest rate.

Instead of supporting either side of the debate, some studies suggest a more
complicated situation in which changes' in the nominal interest rate could come from
either the real interest rate or expected inflation and that such relations vary across
different countries. Gupta and Moazzami (1996) test the relation between short-run
before-tax nominal interest rates and expected inflation for eleven developed countries
including Australia, Canada, France, Italy, Japan, Netherlands, Sweden, UK and USA.
They find that: 1) the Fisher hypothesis of unity coefficient for expected inflation can
be rejected for all countries except for the UK, Sweden and Belgium; 2) the values of
the real interest rates have significantly increased since 1980 for all countries except
for Japan; 3) the short-run effect of changes in inflationary expectations on the
nominal interest rates captured is significantly different from zero for all countries.
Therefore, Gupta and Moazzami (1996) suggest that despite the significant increases
in the real interest rate, expected inflation still moves one-to-one with the nominal
interest rate for the UK. This finding is also supported by Granville and Mallick (2004)
who suggest that the Fisher hypothesis holds in the UK.
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In short, it is debatable whether the one-to-one relationship exists between expected
inflation and the nominal interest rate for all countries, but most empirical studies
indicate the existence of at least some positive relationship between the two. For the
UK market, some studies even suggest a one-to-one relationship. As such, it may be
expected that a rise in inflationary expectations will lead to a corresponding increase

in the nominal interest rate, and vice versa.

2.3 The Impact of Monetary Policy on Stock Returns

Economists have long been interested in the response of stock returns to operation of
monetary policy instruments such as open market operations, changes in the reserve
requirements, adjustment of the discount rate or the interest rate of inter-bank
overnight lending of reserves. According to Rozeff (1974), in the efficient market,
stock prices which full reflect available information including expected monetary
policy will respond to unexpected changes in monetary policy since unexpected
changes in monetary policy contain unexpected information which has not been
reflected in current stock prices. To gauge the magnitude of such impact, various
studies have applied the event-study methodology in their investigations, with a focus
on the announcement effects on either the level or the volatility of stock returns using

intraday, daily or weekly data.

Existing event studies usually examine the announcement effects at short horizons
around a monetary event from which one may obtain a measure of the unanticipated
impact of the event on the wealth of the asset holders (Kothari and Warner, 2004).
Existing evidence demonstrates that share prices react to the announcement pertinent
to corporate control, regulatory policy and macroeconomic conditions since these
announcements tend to affect fundamentals, e.g. announcements of macroeconomic

variable (Culter et al, 1988; Compbell, Lo and MacKinlay, 1997, p.149).



Chapter 2 Monetary policy, inflation and stock returns

However, empirical findings are not conclusive. Some empirical studies argue that
monetary policy has no effect on stock prices, some examples as Black (1987),
Goodhart and Smith (1985), MacDonald and Torrance (1987), Tarhan (1995) and
Serwa (2006) Goodhart and Smith (1985), Tarhan (1995), Rangel (2006) and Serwa
(2006). Black (1987) presents that monetary policy can not affect stock returns.
Goodhart and Smith (1985) find no evidence of announcement effect of money supply
on the UK stock market. Tarhan (1995) also shows that in the sample period
1979-1984 there is no evidence of the impact of Fed open market operation on US
stock prices in spite of the arguments that Fed open market operations might influence
the stock market in many channels. Similarly, Rangel (2006) and Serwa (2006) find
limited evidence that stock market index reacts to the monetary policy changes on the

announcement day

Other literature, on the contrary, suggests that changes in monetary policy would
affect the stock returns since changes in monetary policy leads to changes in interest
rates, which in turn affects real activity and inflation, which results in the changes in
common stocks (Sellin, 2003) and provides evidence that stock returns significantly
respond to the monetary policy announcements, some examples as Waud (1970),
Berkman (1978), Lynge (1981), Comell (1983), Pearce and Roley (1983,1985),
Smirlock and Yawitz (1985), Tarhan (1987), Jensen and Johnson (1993,1995,1997)
Thorbecke and Alami (1994), Thorbecke (1997), Lobo(2000), Madura (2000},
Flannery and Protopapadakis (2002), Bomfim (2003), Guo (2004), Ehrmann and
Fratzscher (2004), Bernanke and Kuttner (2005), Gregoriou et al. (2006), Wongswan
(2006), Berdin et al. (2007), Chulia-Soler et al. (2007) and Chang (2008).

Different from previous literature which shows either favourable or contradictory
results, other studies show mixed results varying in different time periods, for
example, Hafer (1986) finds no significant announcement effect of discount rate in
pre-1979 and post-1982 periods but significantly negative effect in the 1979-1982
period. Consistent with Hafer (1986), Hardouvelis (1987) examines the announcement
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effect of discount rate on stock prices in two time periods: pre-1982 and post-1982
from 1979 to 1982 and finds that discount rate only negatively affect stock prices in

the pre-1982 period, not in the post-1982 period.

Studies on the effects of monetary policy announcement focus on either the level of
stock returns or the volatility of stock returns, and make use of intraday, daily or

weekly data of different monetary policy tools.

The response of the level of stock returns to monetary policy announcements is
widely investigated by using different proxies as monetary policy, such as money
supply, discount rate, Fed funds rate target (interest rate), open market operations or
other proxies for non-US countries (Sellin, 2001). A large amount of studies use
money supply as a measure for the monetary policy, as in Berkman (1978), Lynge
(1981), Cornell (1983), Pearce and Roley (1983), Goodhart and Smith (1985), Tarhan
(1987), Jain (1988) and McQueen and Roley (1993). Berkman (1978) uses the M1 as
the monetary policy proxy and finds that the surprise increase in weekly money
supply leads to a drop of share prices, implying a negative impact of money supply on
stock prices. Lynge (1981) also tests the effect of weekly money supply
announcements of M1 on the US stock prices and finds a negative relationship
between the two, but in this study no distinction is made between expected and
unexpected changes in money supply. In Pearce and Roley’s (1983) similar
examination, they find that stock prices only react to the unexpected changes in
money supply which is consistent with Berkman (1978). McQueen and Roley (1993)
extend previous studies to examine the response of stock returns to M1 news at
different stages of the business cycle. They show that money supply announcements
negatively affect the S&P 500 index and the impact appears stronger at the higher

stage of the business cycle.

Studies based on intraday data rather than the daily or weekly data find similar
evidence. Using the hourly data of stock returns covering a sample period from the
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start of 1978 to the end of 1984, Jain (1988) investigates the impact of M1 on S&P
500 index and concludes that money supply surprises have negative effect on stock
prices and stock prices reflect money supply surprises quickly in an hour period.
Differing from previous studies that focus on the announcement effect of money
supply on the aggregate market, Tarhan (1987) examines the US bank stocks from
1979 to 1982 which show that bank stock prices of these stocks are negatively related

to money supply surprises.

Despite numerous supports for the effect, some studies find no evidence as in
Goodhart and Smith (1985) and MacDonald and Torrance (1987). They investigate the
impact of money supply in terms of £M3 on the UK stock market and find no
evidence of the announcement effect on the UK stock market, which is inconsistent
with findings about the US case in Berkman (1978), Lynge (1981) and Pearce and
Roley (1983).

Some studies use changes in the discount rate to measure changes in monetary policy.
For example, Waud (1970) unearths evidence of the influence of discount rate changes
on the stock market demonstrating that the discount rate announcements adversely
affect the S&P index form 1952 to 1967. Smirlock and Yawitz (1985) separate the
expected and unexpected components from discount rate changes while investigating
the announcement effect of monetary policy on the stock returns. Their results
confirm the efficient market hypothesis in that the expected components of discount
rate changes does not affect the stock market and only the unexpected component has
an effect, which is negative. Jensen and Johnson (1993) also measured the response of
the US stock prices to discount rate announcements, but in a longer period from 1962
to 1990. Consistent with previous findings, they show that news about changes in the
discount rate is adversely correlated with the stock prices. A hike of the discount rate
is bad news to the stock market, while rate reduction represents good news. It is
interesting that they find evidence of the preannouncement effect but little evidence of
the post-announcement effect.
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In a further study, Jensen and Johnson (1995) delve into the asymmetric effect of
decreases and increases in the discount rate on stock markets. They detect the
asymmetric effect since the stock market has greater responses in periods following
good news (i.e. the discount rate decreases) than that in periods following bad news
(i.e. when the discount rate increases). Jensen and Johnson (1997) additionally
examine the heterogeneous reaction of industries to the discount rate news. Analyzing
the association of short- and long-term stock returns responses with the discount rate
announcements using daily index of 17 US industries from 16"™ August 1968 to the
end of 1991, they find that industries that experienced stronger than average return .
patterns are sensitive to changes in spending and the availability of money. In contrast,
industries below average patterns are less sensitive to changes in spending as they

involve items purchased with more regularity.

Some studies deploy the Fed funds rate target (or interest rate of the non-US countries)
as a proxy of the monetary policy, e.g. Thorbecke and Alami (1994), Thorbecke
(1997), Ehrmann and Fratzscher (2004), Bernanke and Kuttner (2005), Gregoriou et al.
(2006), Serwa (2006), Chulia-Soler et al. (2007)and Berdin et al. (2007). Thorbecke
and Alami (1994) examine the response of stock prices to the Fed funds rate target
announcements from 1974 to 1979 and find a strong negative relationship between
them, implying that monetary tightening (loosening) news lower (increase) stock
prices. Thorbecke (1997) applies a variety of empirical techniques to investigate how
monetary policy shocks affect stock returns. Investigating the responses of Dow Jones
Industrial Average and Dow Jones Composite Average to Fed funds rate target from
11" August 1987 to 31% December 1994, his findings show that there is a significantly
negative relationship between monetary announcements and stock returns, thus,

providing evidence that monetary expansion increases stock returns.

Ehrmann and Fratzscher (2004) also investigate the heterogeneous effect of the
surprise component of Fed funds rate target on daily returns of different industries and
individual firms in the US market on the days of announcement. Using both S&P 500
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index and 500 individual stocks divided in 9 industries sectors and 60 industry groups
from 1994 to 2003, they find that returns of cyclical and capital-intensive industries
react strongly and negatively to monetary policy. Firms that are financially
constrained respond more to monetary policy than less constrained ones. Bernanke
and Kuttner (2005) also measure the stock market response to announcements of Fed
funds rate target both in the aggregate and at industry portfolios. Employing a vector
autoregression (VAR) model to calculate revisions in expectations of Fed funds rate
target, they find a significantly negative relationship between stock returns and the
Fed funds rate target, but there are variations in the relationships across industry based
portfolios. Chulia-Soler et al. (2007) examine the response of S&P 100 return to the
Federal funds target rate. Using the intraday data from May 1997 to November 2006,
they find that surprises of the Fed funds target rate affect the US market and the
response of the stock market is asymmetric. Positive surprise, meaning tightening
monetary policy, has a stronger effect than does the negative surprise, meaning
loosening monetary policy. Moreover, they show that different industries react
differently to the same surprise: Financial and IT industries have the strongest

responses.

To examine the non-US cases, Gregoriou et al. (2006) employ the Bank of England
ofticial bank rate as a measure for the UK’s monetary policy and examine the effect of
the Bank of England’s rate announcements on the UK stock market. Applying the
GMM method to the data from June 1999 to November 2005, they show that both the
expected and unexpected rate announcements affect the UK stock returns. In a similar
study, Berdin et al. (2007) they use the daily data of FTSE All Share Index and sixteen
industries to examine the response of UK stock returns to Bank of England’s official
rates, with the results showing that the surprise UK monetary policy negatively affects
the returns of the aggregate stock market and most industries. But such aggregate
market impact in the UK is smaller than that found for the US market. More important,

they show that the effect of monetary policy in the UK differs across industries.
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Serwa (2006) investigates the announcement effect on the emerging market instead of
mature markets. He analyses the impact of changes in the interest rate announced by
the National Bank of Poland on the stock market using the identification derived
through heteroscedasticity methodology on the base of the daily data of the Polish
stock market from 1* January 1999 to 10" July 2005. His findings indicate that
monetary policy changes negatively influence stock indices on the announcement day,

but the significance of the effect is limited.

Some studies utilise the central bank’s open market operations as the proxy. Tarhan
(1995) explains that open market operations have the potential to influence asset
prices by affecting interest rates. Through examination of the effect of daily open
market operation on stock prices, he however concludes that in the sample period
1979-1984 there is no evidence of the impact of open market operation on US stock

prices.

There are studies that investigate the joint effects of money supply and discount rate
on stock prices. Pearce and Roley (1985) analyze the response of US stock prices to
the news of both money supply (M1) and Fed reserve discount rate from 1977 to 1982.
Using the survey forecast data to predict the expected changes in money supply and
the discount rate, they find that money supply announcements negatively affect stock
prices in the full sample period and discount rates also negatively influence stock
returns, but only in the post-1979 period. Moreover, they find no evidence of the delay

effect of the announcements.

Hafer (1986) analyzes the stock market response to the news of M1 and the discount
rate in three time periods, i.e. pre-1979, 1979-1982 and post-1982. Both the aggregate
stock market and industry level reactions are considered. Deploying the survey
forecast data to predict the expected components of money supply and the discount
rate, he finds negative effects of money supply surprise on both aggregate stock prices
and industry indices for the full sample period. However, there is no significant
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announcement effect of the discount rate in the pre-1979 and post-1982 periods. In the
period 1979-1982, the effect is significantly negative. In addition, he uncovers the
asymmetric influence of money supply on stock prices. While positive unexpected
changes in money supply (as bad news) have negligible effect, the negative

unexpected changes in money supply (good news) have no significant effect.

Hardouvelis (1987) examines the announcement effect of monetary policy proxied by
money supply (M1) and discount rate on stock prices in two time periods: pre-1982
and post-1982. Consistent with Hafer (1986), he shows that unexpected changes in
money supply have strong negative influence on stock prices during the whole sample
period, while the discount rate negatively affect stock prices only in the pre-1982

period.

Attempts to examine stock price responses to Fed funds rate target and discount rate
changes have also been made by researchers such as Madura (2000). Following
Tarhan (1987) who examines the response of bank stocks to money supply surprise
and Thorbecke (1997) who tests the response of bank stocks to the discount rates
announcements, Madura (2000) assesses the response of stock prices of commercial
banks to both the Fed funds rate target and discount rate changes from 20" September
1974 to 31* December 1996. He finds a negative relationship between the both rates
and bank stock prices and that the loosening of monetary policy (as good news)
negatively affects the bank stock prices while the tightening of monetary policy (as
bad news) has a weak negative effect. Moreover, he shows that large banks’ reactions

to the loosening of monetary policy are stronger than small banks’.

The response of the stock market volatility to monetary policy announcements
has also been taken on an interest. Flannery and Protopapadakis (2002) use a GARCH
model to examine the effect of seventeen macroeconomic factors including money
supply (M1, M2) on the US stock volatility and find that money supply (M1) affects
the stock returns conditional volatility in the sample period from 1980 to 1996.
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Lobo (2000) considers the responses of stock price volatility to announcements of
changes in the Feral funds rate target from 1990 to 1998, using the asymmetric
autoregressive exponential GARCH models. He finds evidence of asymmetries in the
stock prices adjustment process around the policy change, since stock prices
incorporate news of overpricing (as bad news) faster than news of under-pricing (as
good news). In a similar research, Bomfim (2003) shows that the pre-announcement
effects are present after 1994 and monetary decisions tend to boost volatility in the
stock market on the day of announcements. He finds the evidence of another form of
the asymmetric effect of monetary news. Positive surprises (as bad news) tend to have
a larger effect on volatility than negative surprises (as good news). Guo (2004) argues
that the asymmetric effect exists because small firms usually have less retained
earnings and are more vulnerable to adverse liquidity shocks than big firms. This
asymmetric effect is more pronounced during economic recessions than during
economic expansion due to changing states of liquidity. Using daily retums on
value-weighted and equal-weighted market portfolios in the US market in two periods
of 1974-1979 and 1988-2000, he finds that stock prices of small firms react more
negatively to unanticipated changes in the monetary surprise in the period 1974-1979
when the US economy was in recession, but this asymmetric size effect is not
presented in the period 1988-2000 when there were economic expansions. Estimating
the intraday stock return volatility by means of the realized volatility (RV) using the
five-minutes frequency for the 60-minutes window, Chulia-Soler et al. (2007) also
examine the effect of US Fed funds rate target announcements on S&P 100 return
volatility. They claim that the Fed funds rate target would increase volatility of the US

stock market and the bad news has a larger effect on the volatility than the good news.

With regard to evidence from the non-US markets, Chang (2008) develops an
extended GJR-GARCH (1, 1) model to estimate reaction of the Taiwan stock market
volatility to the monetary policy announcements. Using daily stock returns on the
market index and 22 industrial indices from January 1995 to October 2007, he shows
that the whole market and most of the industries react significantly. Hence, he
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concludes that the monetary policy announcements in Taiwan asymmetrically affect

the volatility of Taiwan stock returns.

Instead of investigating the monetary policy and stock market in the same country,
some other studies provide evidence of the effect of developed countries’ monetary
policy announcement on developing countries’ stock market volatility. Bredin et al.
(2005) examine the response of Irish stock market volatility to the US Fed funds rate
targets. Using daily data from June 1989 to June 2003, they show that Irish stock
market volatility is influenced by the US monetary policy and the effect is asymmetric.
A negative policy surprise reduces Irish stock market volatility more than a positive
surprise does to increase market volatility in Ireland. Wongswan (2006) examines the
impact of macroeconomic announcements of US and Japan on volatility of Korean
and Thai equity markets. Using high frequency intraday data from January 1995 to
December 2000 and comparing results from different GARCH models, he finds no
evidence of the impact of the US Fed funds rate target announcements on the
volatility of the Korean and Thai stock markets. However, there is evidence that
Japanese monetary policy announcements have a large and significant impact on

Korean market volatility.

On the other hand, some studies find no evidence of the impact of monetary policy
announcements on stock market volatility. Rangel (2006) examines the
macroeconomic announcement effect on the US stock market volatility based on a
mixture of a GARCH model with a Poisson jump process. Using daily data of S&P
500 from 1992 to 2003, he finds that the US Fed funds rate target announcement has
little impact on the conditional volatility of the US stock market and there is no

evidence of the asymmetric effect.

Unexpected changes in monetary policy are widely believed and empirically
confirmed to have a significant effect on the stock market. On top of these empirical
investigations, recently there have emerged theoretical studies that endeavour to
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provide a theoretical underpinning to the interpretation of the response of stock
market to monetary policy announcements. Cornell (1983) suggest four plausible
interpretations: 1) the expected inflation hypothesis which states that changes in
monetary policy affect the expected inflation rate, which in turn affects the after-tax
real profits, resulting in changes in stock returns; 2) the Keynesian hypothesis which
assumes that the interest rate will react immediately to changes in monetary policy
since agents anticipate a tightening of monetary policy following a positive money
supply shock, and vice versa; 3) the real activity hypothesis which suggests that a
positive money supply shock informs the future money demand, possibly due to the
fact that higher expected future output would give rise to higher expected future cash
flows; and 4) the risk premium hypothesis which suggests that higher than expected
money supply increases risk leading to a higher risk premium for the stock.
Hardouvelis (1987) holds that stock markets respond to changes in monetary policy
because they might cause the changes in inflation and the interest rate, which is

consistent with both the expected inflation hypothesis and the Keynesian hypothesis.

Consistent with Comnell (1983), Benanke and Kuttner (2005) explain that there are
three ways that the unexpected changes in monetary policy affect the stock market: a
positive surprise of monetary policy may 1) decrease expected future dividends; 2)
raise the future expected real interest rates; or 3) increase the expected excess returns
(equity premium) of stocks. They employ a VAR model to obtain proxies for expected
future dividends, expected real interest rates and expected excess returns and find that
the effect of monetary policy surprise on stock returns come from expectations of
future excess returns and expectations of future dividends, but real interest rates have
very small effect. Berdin et al. (2007) also investigate the path of monetary policy
effect for the UK market. They find that future excess returns are the main reason for
the monetary policy effect on stock returns. It is stronger for sectors of traditional

industries, which is partly consistent with Bernanke and Kuttner (2005).
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2.4 The Relationship between Inflation and Stock

Returns

2.4.1 Theoretical Hypothesis

The proposition of Fisher, summarized in equation (2.1), suggests that the nominal
rate ought to change one-to-one with the changes in expected inflation rate. The
expected nominal returns therefore contain market assessments of expected inflation
rates. This can be applied to all assets under the efficient markets hypothesis, meaning
that in an efficient market, an asset will be priced in such a way that its expected
nominal return is the sum of the equilibrium expected real return and the correctly
assessed expected inflation (Fama and Schwert, 1977). Generalizing to the market of
common stocks, Fisher’s theory predicts a similar relationship between common
stocks and inflation, because common stocks, which represent claims on the real
assets, should be independent of the changes in commodity prices, displayed as
inflation (Bodie, 1976). Therefore, common stocks should also positively move
one-to-one with expected inflation and completely hedge against expected inflation

(Bodie, 1976).

Extending the Fisher hypothesis, one may find that actual nominal returns are
composed of expected nominal returns and unexpected nominal returns. The
unexpected returns can be further decomposed into the unexpected real returns and
unexpected inflation. This extended Fisher hypothesis is reflected in many studies, e.g.
Nelson (1976), Bodie (1976), Jaffe and Mandelker (1976), Fama and Schwert (1977)
and Peel and Pope (1985, 1988). Peel and Pope (1985, 1988) provide a general
description of the extended theory, summarized in equation (2.2), According to their
theory (Peel and Pope, 1988), the ex post nominal returns of common stocks are a
function of the real rate of return (expected and unexpected) and inflation (expected

and unexpected).
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S =r"+p+r"+P" (2.2)

{

where

S;: ex post nominal return;

4
¥, : expected real rate of return;

1
r," : unexpected real rate of return;

PF

P/": unexpected rate of inflation,

: expected rate of inflation;

Thus, if unexpected inflation is included in the Fisher model, the coefficient on it (")
should be equal to that on expected inflation (P°), and is assumed to be unity. Hence,
common stock should be positively related to inflation and hedge against

unanticipated as well as anticipated inflation.

However, such a one-to-one relationship holds only in the long run. In the short run,
the relationship could be ambiguous. This theoretical relationship between unexpected
inflation and stock returns can also be explained by the discounted cash flow model,
shown in equation (2.3). The intrinsic value of the firms should be retained, if the
changes in cash flow, as the changes in prices pass through to the consumers due to
changes in inflation in the numerator, will be adjusted by changes in the discount rate
to compensate stock holders for the changes in purchasing power in the denominator

(Jaffe and Mandelker, 1977; Adams et al, 2006; Bodie et al., 2005, p. 453-457).

V=CIR (2.3)

where
V: the intrinsic value of the firm;
C°: expected cash flow;
R: discounted rate.

As Campbell and Shiller (1988) explain, while unexpected higher inflation may
increase the discount rates which lower returns, and increase future dividends which

increase returns, the price elasticity of future cash flows is not necessarily equal to
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unity. This results in the ambiguous effect of unexpected inflation on the stock prices
in the short run. Therefore, the theoretical relationship between stock returns and
expected inflation should be equal to one and that between stock returns and
unexpected inflation should be equal to one in the long run but ambiguous in the short

run.

2.4.2 Empirical Investigation

Although the Fisher hypothesis suggests that common stock should hedge against
inflation, some studies find contradict results for this hypothesis, for example, Bodie
(1976) finds that the stock returns are negatively related to both expected and
unexpected inflation, in contrast to the Fisher hypothesis. Fama and Schwert (1977)
also find that common stock returns are negatively related to the expected inflation.
Following their work, several empirical studies document mixed results of the

inflation-stock returns relationship.

At present, event studies which investigate the effect of inflation announcements on
stock returns indicate that stock returns are negatively related to inflation associated
with the efficient markets hypothesis. This is an anomalous result. A number of
studies that examine the effect of inflation on stock prices appear in the United States.
Producer Price Index (PPI) announcements and Consumer Price Index (CPI)
announcements, as proxy for the inflation surprises, are investigated for the US
market and most of these studies report that both PPI and CPI are negatively related to
stock returns. After investigating the weekly and daily responses of the US stock
returns to the announcements of unexpected inflation, Schwert (1981) finds a weak
negative relationship between CPI surprises and stocks and the market reacts slowly
to the announcement. Consistent with Schwert, Cutler et al. (1989) also show a
significant negative effect of the CPI news on the stock returns after examining

individual and general effects of the macroeconomic news on the stock returns using
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vector auto-regressions method and the US data from 1871 to 1986.% Also using the
daily data of the US market and the GARCH model to detect variables from
conditional variance, Fannery and Protopapadakis (2002) investigate whether
macroeconomic factors influence stock returns depending on seventeen macro series’
announcements including CPI and PPI and find both CPI and PPI affects the market

portfolios returns.

However, some studies show that only one of the two measures (either CPI or PPI
news) is significantly related to stock prices. Some studies suggest only PPI impacts
stock prices but CPI does not, for instance a study by Pearce and Roley (1985)
extends the previous analysis using survey data to measure inflation expectations.
Pearce and Roley (1985) find that daily stock prices significantly and negatively
respond to PPI before 1979, but do not respond to CPI information on the day of the
announcement or on any subsequent days. This conflicts with the results of Schwert
(1981). Likewise, McQueen and Roley (1993) investigate the effect of the
announcements of macroeconomic factors including inflation on stock prices by
allowing business-condition-dependent responses in three states: high, medium and
low, using US daily data from September 1977 to May 1988. They find weak evidence
of the negative relationship for PPl news but not for CPI new. Consistent with
previous studies, Graham et al. (2002) also show that only PPI, not CPI, has
significant influence on stock valuation, though the effect of PPI is not as strong as
other macroeconomic factors. On the other hand, some studies suggest that only CPI
news affects the stock prices. Jain (1988) examines the response of stock prices to
announcements about the money supply, CPI, PPI, industrial production and
unemployment rate at one-hour horizons, which may be more precise than daily data.
Results are found to support the effect of CPI and money supply only. Moreover, a
few studies report no significant effects of inflation announcements on stock prices,

for example, Hardouvelis (1987) considers a broader set of macroeconomic variables

2 Cutler et al. (1988) find that as “bad news” for the stock market, one point inflation innovation may lower share
values by about 0.13.
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and concludes that both measures of inflation: CPI and PPI are insignificant related to

stock returns from October 1979 to August 1984.

However, many studies suggest a strong negative relationship between inflation and
stock returns in recent years. Adams et al. (2004) find a very strong link between PPI
and CPI inflation news and stock returns, and suggest that the stock response to PPI
inflation is more significant, whereas the response to CPI inflation is larger. Moreover
they pointed out that the inflation-stock returns relation has a directional asymmetric
effect. This shows that investors are more sensitive to positive unexpected inflation
news (bad news) than negative unexpected inflation news (good news), and that the
relationship also depends on the length of the return window after comparing
windows of 1, 5, 15 minutes, 1 hours and | day, and depends on the size of the stock

and the strength of economy as well.

In contrast to previous studies, which mostly concemned the US market, empirical
evidence from other countries also suggests the negative relationship between
inflation and stock returns. Goodhart and Smith (1985) investigate the UK market and
find that inflation announcements, proxy by the retail prices index (RPI), have a
significantly negative effect on the stock prices in the UK stock market, and that
inflation influences the market slowly which suggest a delay effect of inflation news.
However, Joyce and Read (2002) examine the monthly RPI announcements effect on
the stock prices of the UK and find no significant evidence of unexpected inflation on
the stock prices on the day of RPI announcements during the whole sample period
from 1980 to 1997. Moreover, they show that there is no asymmetric effect of
inflation news divided into negative unexpected inflation announcement (bad news)
and positive unexpected inflation announcement (good news), since both groups of
inflation announcement display insignificant negative coefficients. Likewise, the
negative relationship is also support by other countries, for example, Israel. Amihud
(1996) investigates the Israeli stock market and a selection of different Israeli
industries. Examining the stock price reaction of CPI-linked bonds in Israel on the day
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following the monthly announcement of the official CPI, he finds that unexpected
inflation has a very strong significant negative effect on stock prices for the entire

period from January 1986 to October 1991 and two sub-periods.

Although most evidence supports the negative (or insignificant) relationship between
stock prices and inflation in event studies, there is one exception, Pearce and
Roley(1988) provide evidence that either positive or negative relationship between
unexpected inflation and stock returns differing across individual firms can be found.
Pearce and Roley (1988) examine 84 stocks individually to determine the
unanticipated inflation estimated by announcement data. They find that time-varying
firm characteristics related to inflation predominately could either positively or

negatively affect unanticipated inflation on a stock’s rate of returns.

For short horizon studies, large numbers of studies document the cross-sectional
negative relationship between stock returns and inflation after examining stock returns
with aggregate, expected or unexpected inflation rates across different countries or
even industries. Bodie (1976) shows that real stock returns are negatively reléted to
both expected and unexpected inflation using the monthly, quarterly and annual data
of US market. Using the monthly data of US, Nelson (1976), Jaffe and Mandelker
(1976) and Fama and Schwert (1977) likewise report a negative relationship between
returns and both anticipated rates of inflation and unanticipated changes in the rate of
inflation. Fama (1981) examines the monthly, quarterly and annual data of US market
for the post-1953 period, and his results are consistent with Bodie’s. Using the
quarterly data of US for 1958-78, Summer (1981) also finds that inflation estimated
from the rolling ARMA approach shows a strong negative relationship to security
returns. Similar evidence of the negative inflation-stock returns relation for the US
market is shown in many subsequent studies (See Geske and Roll, 1983; James et al.,
1985; Lee, 1992). For the other countries, Cohn and Lessard (1981) test
Modiliani-cohn hypothesis for 8 developed countries, and find that for the decade of
the 1970’s the quarterly stock prices are negatively related to inflation in these
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countries. For emerging markets, Osamah (2004) investigates nine financial markets
in Pacific Basin region, as Australia, Hong Kong, Indonesia, Japan, South Korea,
Malaysia, Philippines, Taiwan and Thailand covering data sets from 1980 to 1994 but
with different estimates across countries. He shows that if use two estimates of
expected inflation rate to examine the relationship between nominal stock returns and
ex ante inflation, then stock returns are general negatively related to both expected
and unexpected inflation and there is a lack of any significant positive relationship
between them with either of the two estimates of expected inflation in all nine
countries. Hence, their results also reject the Fisher effect, which is consistent with the

previous studies for the US.

Contrary to previous studies which find significant relations between stock returns and
both expected and unexpected inflation, French et al.(1983) only find the significantly
negative relationship between stock returns and expected inflation during all the
sub-sample periods, but insignificant for unexpected inflation, after investigating the
quarterly rate of returns of the low 328 to a hjgh 1184 firms from the US stock market
in four sub-periods during 1946-1979, whereas Bernard (1986) applies the similar
models suggested by French et al.(1983) on quarterly and annually data of 136 firms
from 27 industries and finds that stock returns are significantly related to unexpected
inflation. For the UK market, Peel and Pope (1988) use the actual stock returns data
and a new proxy for the market expected inflation based on public forecasts by main
macroeconomic modelling agencies. With attempts of correctly forming both expected
real rate and expected inflation, they find a strong negative relationship between
unexpected inflation and stock returns, but an insignificant positive relationship on
expected inflation and report that the coefficients are different from unity. For the
emerging market, Samer (2005) uses two suggested GARCH models: EGARCH in
mean and Threshold GARCH to examine the relationship between stock returns and
unexpected inflation on five emerging MENA countries: Bahrain, Egypt, Jordan,
Oman and Saudi Arabia. His results suggest a strong negative relationship between
stock returns and unexpected inflation in these countries without any leverage
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effect (asymmetric news effect).

Although many studies document the negative inflation-stock returns relationship,
many other studies also suggest that this relationship could be either negative or
positive varying over time and depending on different monetary regimes, different
components of inflation or returns, or different inflationary regimes, in contrast to the
simple negative one. For example, 1) Kaul (1987, 1990) suggests the inflation-stock
returns relationship is time varying and depends on different monetary regimes. Kaul
(1987) points out that this relationship varies over time, since either positive or
insignificant relations caused by pro-cyclical movements are found during 1930s,
while the negative one influenced by money demand and counter-cyclical money
supply effects is documented during post-war period, after investigating 4 industrial
countries. Kaul (1990) provides further evidence of the negative post-war relationship
between inflation and stock returns in these four developed countries. He shows that
the relationship is not only time varying but depends on the monetary regime as well
since it appears to be significantly stronger negative during interest rates regimes than
during money supply regimes. Timan and Warga (1989) find a statistically positive
relationship between stock returns and future inflation rate changes and conclude that
it might be caused by the shift in federal policy or monetary regime. Graham (1996)
also suggests that the relationship is unstable under different monetary policies. Using
the Granger causes analysis, he finds that the relationship between inflation and stock
returns is unstable, negative before 1976 and after 1982 without showing Granger
causes, but positive between these years with Granger causes. He suggests that the
evidence resulted in a shift of the monetary policy from a counter-cyclical to a
pro-cyclical monetary policy in 1976 and back to a counter-cyclical policy in 1982.
Similarly, Hess and Lee’s (1999) show that the post-war negative relationship between
inflation and stock returns is caused by supply shocks. Park and Ratti (2000) also find
that contract monetary policy shocks generate statistically significant movements in
inflation and expected real stock returns, and these movements go in opposite
directions. So they argue that the countercyclical monetary policy process is important
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in explaining the negative correlation between inflation and stock returns. Du (2006)
provides more general evidence to support Kaul’s (1987) finding that the positive
relationship during the 1930s is due to the strong pro-cyclical monetary policy. He
also provides further evidence to support Hess and Lee’s (1999) opinion that the
inflation-stock returns relationship is depending on both monetary policy regime and
the relative importance of demand and supply shocks. 2) Marshall (1992) suggests
that the relationship varies with different components of inflation. Examining the
quarterly US data of real equity and bond markets from 1959 to 1990, he finds a
negative correlation between aggregate real equity returns and inflation. Moreover, he
shows if distinction is made between the sources of inflation into two types of
fluctuations: real economic activity and money, a positive relationship between real
equity returns and inflation generated by monetary fluctuations and a negative
relationship for inflation generated by fluctuations in real economic activities could be
found. 3) Recently, Pilotte (2003) suggests that the relationship varies in different
components of returns. He uses short horizon data to investigate the different relations
between inflation and two components of returns: dividends and capital gains, and
finds a negative relationship between capital gains returns and inflation, but a positive
relationship between dividend yields and inflation. 4) Some studies even show that the
inflation-stock returns relation varies during different inflationary regimes. After
investigating 25 countries, Barnes et al. (1999) find that inflation-stock returns
relation is related to different types of economies: negative for low-to-moderate
inflation economies, but positive for high inflation economies. Choudhry (2001)
examine the four high inflation countries in Latin and Central American: Argentina,
Chile, Mexico and Venezuela from 1981 to 1998. He provides evidence that a positive
relationship between current nominal stock market returns and current inflation during
short horizon under conditions of high inflation in all four countries and a direct
one-to-one relationship for Argentina and Chile, which means that stocks act as a
good hedge against inflation in these high inflation countries. Ahmed and Cardinale
(2005) investigate the dynamics of the relationship between inflation and stock returns
in six inflation regimes: deflation (P<0), very low (P < 1.5%), low (1.5% < P < 3%),
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moderate inflation (3% < P < 6%), high (6% < P < 10%) and very high (P > 10%) for
the US, the UK, Germany, and Japan. They suggest that both deflation and higher
inflation have been bad for equity returns by comparing the mean of nominal equity

returns stored in different inflationary regimes.

Moreover, some short-horizon studies show that the negative or positive (or
insignificant) relations vary over different time scales, across countries, or even across
different industries. 1) Boudouht and Richarson (1993) show there is horizon
sensitivity in the inflation-stock returns relationship. They compare the performance
of common stocks as a hedge against inflation at a short horizon (1-month) and at a
long horizon (5 years) and find entirely different results: a negative correlation for the
former and a positive one for the later. Schotman and Schweitzer (2000) also study the
horizon sensitivity of the inflation hedge of stocks and show that the short-term
negative relationship between inflation and stock returns comes to be positive in the
long-run (over 15 years). Wong and Wu (2003) use the similar methodology as
Boudoukh and Richardson (1993) to test the Fisher effect both at short and long
horizon and find different results at different horizons with a stronger support for the
positive relationship at the long horizon. In recent years, more and more studies
support the horizon sensitivity hypothesis. Kim and In (2005) investigate the
relationship between nominal inflation and stock returns by wavelet analysis over
different time scales associated with different horizons. They find that a significant
positive relationship can be observed in 1-month period, while a significant negative
can be documented in the rest of short horizons (2, 3, 4, 5 and 6-month periods). Their
results provide evidence that the relationship between stock returns and inflation
varies over different time scales. Similarly, Ryan (2006) also shows comparable
results for the relationship between inflation and stock returns at short and long
horizons using the data of Ireland. 2) Gultekin (1983) show that the relationship varies
across different countries. After investigating this relationship in 26 countries, he finds
that the regression coefficients for both expected and unexpected inflation are
predominantly negative with an exception in the UK, but insignificant in some cases,
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and it is time varying and differs among countries. More specific evidence is
presented in Hess and Lee’s (1999) study which shows that the inflation-stock returns
relation varies over time and across countries. The study is based on the quarterly data
of US, UK, Japan and Germany. 3) Wei and Wong (1992) find that the coefficients
vary greatly across different industries using 19 industries of the US market to test the
sensitivity of the relationship between stock returns and inflation between pre- and
post-war periods. Boudoukh et al. (1994) also investigate the relationship across
different industries, and find that the relationship could be negative or reverse in
different industries, at short horizons. Pilotte (2003) also shows that the relationship
between inflation and stock returns varies across different industries, but does not
support the explanation given by Boudoukh et al. (1994) for the variation being

caused by economic fundamentals.

For long horizon and long-term studies, Boudoukh and Richardson (1993) argue
that the negative relationship between inflation and stock returns reported in existing
studies is due to the short-term asset returns with time horizons of less than one year.
They show that using the annual instead of monthly or quarterly data, to examine the
relationship at long horizon (e.g. 5 years), a positive relationship could be found, and
results obtained from the two centuries data of the US and the UK stock and bond
markets empirically support their supposition. Boudoukh et al. (1994) extend this
study to different industries, and find further evidence of a positive relationship at
long horizon. Schotman and Schweitzer (2000) also compare the potential of stocks
against inflation for different investment horizons. They show that the negative
inflation hedges potential stocks at the short run but can become positive if the
investment horizon changes to long run (over 15 years horizon), which relies on
inflation persistence: the higher inflation persistence the better performance of stocks
as a hedge against inflation. Engsted and Tanggaard (2002) measure inflation and
returns at 1, 5 and 10 years horizons using a VAR model approach on the US and
Danish stock and bond market. They find a weak positive relationship in the UK
stocks market at all three horizons without showing an increase with a longer horizon,
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but a significant positive relationship which becomes stronger as the horizon increases
in Denmark stock market, consistent with Boudoukh and Richardson (1993). In the
same spirit, Wong and Wu (2003) use the similar methodology as Boudoukh and
Richardson (1993) to test the Fisher effect at both short and long horizon for fifteen
countries including G7 and 8 Asian countries. They find stronger support for the
positive relationship in using the long horizon data when the model is estimated by an
instrumental variable (IV) or generalized method of moments (GMM) than by the
ordinary least squares (OLS). In recent years, more and more studies support the
finding of Boudoukh et al. (1994). For example, based on a wavelet multi scaling
method to decompose the given time series of nominal stock returns and inflation on a
scale-by-scale basis, Kim and In (2005) show a positive relationship between nominal
stock returns and inflation at a long scale (128-months period), but a negative one at
most of the short scales (Lest than 6-months period) in the US market from 1926 to
2000, which also supports Boudoukh and Richardson (1993). Ryan (2006) looks at the
relationship between continuously compounded nominal returns and inflation over
short and long horizon and finds supporting evidence of a positive relationship at long

horizon as well using two centuries of annual data for Ireland.

In addition, after examining the data of 16 industrialized countries during 1957-1992
in the theory of cointegration, Ely and Robinson (1997) show that in a long sample
period, stocks maintain their value relative to movements in overall price, which
means that stocks are good hedge against inflation, supporting the long-run Fisher
effect. In order to find further evidence on the long-run inflation-returns relation,
Anari and Kolari (2001) also use cointegration methods and data of six industrial
countries during 1953-98 to investigate the relationship of stock prices and goods
price. Their study shows that long-run elasticity of stock prices with respect to goods
prices exceed unity and the initial response of stock prices is negative and thereafter
becomes positive and permanent, consistent with the negative relationship at short-run
studies but positive at long-run. Furthermore, Luintel and Paudyal (2006) investigate
the long-run relationship between stock prices and goods prices at industry level in a
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cointegrating framework to see whether the common stocks in various industry groups
differently hedge against inflation. After examining the aggregate and 7 industrial
sectors of the UK market during 48 years, they find that in most of the cases, goods
price elasticity is above unity, consistent with Anari and Kolari. However, Ahmed and
Cardinale (2005) investigate the long-run equilibrium relationship between stock
market returns and consumer prices in a cointegrating framework for the US, the UK,
Germany and Japan and find mixed results which are sensitive to the data horizon in
choosing how many years of lag. Also, they find mixed support for the one-to-one
equilibrium hypothesis in different inflation regimes. Laopodis (2006) uses the
bivariate and multivariate vector autoregressive cointegrating specifications to test the
dynamic interactions among the equity market, economic activity, inflation and
monetary policy under three monetary regimes and find a weak negative relationship
between the US stock returns and inflation during the period 1970s and 1980s,

contrary to previous cointegration studies.

The current literature therefore is not yet able to provide a finite conclusion on the
inflation-stock returns relation since there is increasing evidence showing that the
relationship is mixed; it could be positive, negative or neutral. Given the fact that a
large body of evidence shows a negative relationship between inflation and stock
returns, which deviates from what the Fisher hypothesis predicts, several

interpretations have been made to explain the “anomaly”.

2.4.3 Interpretations

According to the efficient market hypothesis, all relevant information including
expectations of inflation is to be fully reflected in the stock prices. As a consequence,
only the unexpected component of inflation is left to affect the asset prices (Bodie et
al., 2005, p.381). While theoretical models such as the discounted cash flow model

(equation 2.3) suggest that the relationship between unanticipated inflation and stock
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returns is ambiguous in the short run, most empirical studies shows that there is a
negative (or insignificant) effect of unexpected inflation announcements on stock
returns. Two main hypothesises have been put forward to explain the negative
relationship: the policy anticipation hypothesis (PAH) and the expected inflation
hypothesis (EIH). Both agree that the relationship between unexpected inflation and
stock returns is more complicated than what the discounted cash flow model states.
This is chiefly because, the holding of this relationship is dependent on the investors’

expectations, but there are many different ways to relate them.

Joyce and Read (2002) explain that PAH implies that current higher than expected
inflation affects investors’ anticipation that authorities will tighten monetary policy or
retrench fiscal policy in order to counteract higher inflation. These policies will
discourage investment and consumption demand, causing an increase in the short-term
real returns of assets. Therefore, on the one hand, higher real rates due to tightening
monetary policy under inflationary pressure will directly result in a higher discount
rate and increased future cash flow. On the other hand, higher real rates will adversely
affect real output éausing future cash flows to drop. Thus, due to higher discount rates,
stock values will decline without the corresponding increase or even decrease in

future cash flows.

Joyce and Read (2002) also explain that EIH suggests that current higher than
expected inflation will increase investors expected inflation in the future, since
authorities may be not committed to a specific inflation objective thus the inflation
news has no implications for the immediate inflationary pressure but only signals
higher expected inflation in the future. Therefore, investors’ higher expected inflation
will increase the discount rate but decrease future cash follows, since the after tax real
dividends will decrease, resulting in a drop in stock values. In this framework, Joyce
and Read (2002) investigate the same-day response of a variety of UK asset prices to
monthly RPI inflation announcements and find the responsiveness of implied medium
and long-term forward inflation rates, suggesting the UK monetary policy is not fully
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credible.

To explain the anomaly of a negative relationship between inflation and stock returns,
eight main hypothesises have been put forward in the short-horizon, long-horizon and
long-term studies: (1) the proxy hypothesis (Fama, 1981) which follow the Fisher
hypothesis (1930) that real and monetary sectors are causally independent; (2) general
equilibrium models in which money is treated as an asset in examining the
inflation-stock returns relation; (3) the tax-effects hypothesis which assumes that
interactions between the tax system and inflation affect the stock prices (Feldstein,
1980); (4) the money illusion hypothesis suggested by Modigliani and Cohn (1979)
who posit irrational investors and market inefficiency for the explanation; (5) the
nominal contracting hypothesis, which shows inflation surprise transfers wealth from
nominal contract holders to real contract holders (Kessel, 1956); (6) the capital
management hypothesis, introduced by Lintner (1975); (7) the tax-augmented
hypothesis, suggesting that nominal stock returns must exceed inflation to compensate
tax-paying investors (Anari and Kolari, 2001; Luintel and Paudyal, 2006), and (8) the
agency problem hypothesis, developed by Jovanovic and Ueda (1998) .

The proxy hypothesis introduced by Fama (1981) is one of the main explanations for
the inflation-stock returns relation. It suggests that the negative relationship between
inflation and real output fundamentally determining the stock price, as a proxy effect,
leads to the negative relationship between inflation and stock retums under the
assumption that real activities are independent of the monetary sector (Fisher theory,
1930). Fama (1981) shows that the negative inflation-stock returns relation is the
result of two underlying relations: the relation between stock returns and real activity
and the relation between real activity and inflation, which is explained by a
combination of money demand theory. To support his theory, he shows that if adding
both real activity and inflation as explanatory variables for the real stock returns,
inflation would lose the explanatory power. Hence, he argues that the negative
inflation-stock returns relation is a proxy for the positive relation between stock
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returns and real activity.

A large number of subsequent studies conduct empirical tests for the proxy hypothesis,
or suggest that additional variables, for example monetary policy or the interest rate,
may also provide the role of proxy effect in explaining the negative inflation-stock
returns relation. These studies extend the Fama’s hypothesis which assumes that the
only link between inflation and stock returns is real activity. Geske and Roll (1983)
provide an explanation for this negative relationship in terms of the money demand
theory. They argue that investors adjust stock prices when they realize exogenous
shocks in real output, signalled by the stock market, induce changes in tax revenue, in
the deficit and a chain of events which results in a higher rate of monetary expansion.
Hence, stock returns are negatively related to contemporaneous changes in expected
inflation. But their argument that stock returns signal expected inflation is contrary to
Fama’s explanation for the causality direction of the inflation-returns relation.
Applying the ARIMA model to test each of the supposed relationships individually,
they explain that their results are consistent with Fama (1981)’s suggestion that stock
returns anticipate changes in real activity, but the relationship between inflation and
real activity is due to changes in the government deficit and central bank’s debt
monetization, since change in government revenue are assumed to vary adversely with
changes in real activity and inflation is induced by the money base growth rate. Hence,
when investors anticipate a change in the real activity and adjust stock prices, the
stock returns signal the change in expected inflation. Consistent with Geske and Roll,
Solnik (1983) shows that movement of stock prices negatively signals revisions iﬁ
inflationary expectations and finds a weak real interest rate effect for some of the nine
countries. This explanation is also supported by James et al. (1985), who use the VAR
model to analyze the causal relations among stock returns, real output and nominal
interest rates with the finding that stock returns signal changes in expected inflation,
also find a strong link between stock returns, real activity and the growth rate of the
monetary base, since changes in real activity and money supply growth are important
to predict the changes in inflation.
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However, Lee (1992) argues the validity of the model presented by James et al. (1985)
because of lack of a separate role of interest rates, which could be a very important
variable. He investigates the causal relation and the dynamic interaction between asset
returns, real activity and inflation, applying a multivariate VAR model to the post-war
US data. Finally, he shows that if interest rates are included in the model, stock returns
explain little changes in inflation, which is in contrast to Gesk and Roll (1983) and
James et al. (1985). In his study, interest rates explain changes in inflation which
translates to too little change in real activity, which is in contrast to Fama (1981) who
identifies a relationship between real activity and inflation. Domian et al. (1996) find
that the negative relationship between interest rates/inflation and stock returns is
almost entirely due to a statistically and economically significant relationship between
declines in interest rates and increases in stock returns, against Gesk and Roll (1983).
Applying the new method of symmetric and asymmetric Granger-causality to the
German data from 1970 to 1999, Kim (2003) considers the causal relations between
stock returns and inflation as well as between stock returns and the growth rate of
gross domestic production. The empirical evidence in his study confirms the proxy
hypothesis and further suggests that, the indicative role of stock returns may be
asymmetrically Granger-causal to the growth rates of gross domestic production. The
absolute magnitude of changes in inflation plays the key role in the inflation-stock
returns relation while the sign, rather than the magnitude, of changes in GDP plays the
key role in the stock returns-GDP regression. Adragi et al. (1999) and Adrangi and
Chatrath (2000) investigate this relation on emerging markets including Korea,
Mexico or Brazil using the Johansen and Juselius cointegration tests verifying a
long-run equilibrium between stock prices, general price levels and real economic
activity. They find that for Korea and Brazil, but not for Mexico, the negative
relationship between real stock returns and unexpected inflation persists after purging
inflation of the effects of the real economic activity. Stock prices and general price
levels have a strong long-run equilibrium with the real economic activity and each

other, supporting Fama’s proxy hypothesis.
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Moreover, Kaul (1987, 1990) based on Fama and Gesk and Roll, argues that negative
relationship between inflation and stock returns depends on the equilibrium process in
the monetary sector. He claims that the negative inflation-returns relation is due to
deficit-induced, counter-cyclical monetary policy, interacting with money demand.
Kaul (1987) suggests that the inflation-stock retumns relation can be either positive or
negative depending on the counter or pro-cyclical monetary policy. He shows the
evidence of a positive relationship during Great depression and a negative one during
post World War 1I. By providing more evidence during the period of post World War
II, Kaul (1990) shows that the negative stock inflation-returns relation varies across
monetary regimes with stronger negative relationship during interest rate regimes as
compared to money supply regimes. Park and Ratti (2000) provide a strong support to
Kaul (1987) and confirm a critical role of the countercyclical monetary policy in
explaining the negative relationship between inflation and stock returns. Graham
(1996) finds that the relationship between inflation and stock returns is unstable with a
shift of the monetary policy from a counter-cyclical to a pro-cyclical monetary policy
and back to a counter-cyclical policy. He also points out that Granger-cause inflation
does not arise during the negative relationship in the counter-cyclical monetary policy
when variability in the inflation rate is associated with variability in the growth rate of
real output, but arises during the negative relationship in pro-cyclical monetary policy,
which suggests that negative real inflation-stock returns relation observed is spurious,
supporting the proxy hypothesis. Gallagher and Taylor (2002) develop a theoretical
model to derive testable implications of proxy hypothesis based on the theory that
inflation due to supply shocks has an impact on stock returns since part of inflation
due to supply shocks should act as a proxy for expected future movements in real
activity while demand shocks have little or no effect. Using multivariate innovation
decomposition, they show that a strongly negative correlation between real stock
returns and inflation due to supply shocks but no significant correlation between real
stock returns and inflation due to demand shocks, which provides a strong

confirmation of the proxy hypothesis.
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Boudoukh et al. (1994) point out that Fama’s proxy hypothesis and the subsequent
studies that simply test the causal relations suggested by the proxy hypothesis, only
provide a qualitative description of the inflation-stock returns relation. In order to
provide a specific model to explain the inflation-stock returns relation upon Fisher’s
money-neutral hypothesis, Boudoukh et al. (1994) provide both the theoretical
underpinning of the cross-sectional relationship between stock returns and inflation
and empirical evidence across different industries. Their models do not rely on
dropping the assumption that real and monetary sectors are causally independent but
allow expected inflation to be a partial proxy for expectation of future real rates. Their
findings show that relationship between stock returns and expected inflation differs
from unity depending on the correlation between the stocks expected dividend growth
rate and the overall expected inflation rate in the economy. They explain that the
coefficient describing the relationship between stock returns and expected inflation
shown in equation (2.4) can be different from unity, and could possibly even be
negative, because it depends on the correlation between the expected dividend growth
rate and the overall expected inflation rate in the economy. 1) A <1 can happen, if p;»
<0 (expected real dividend growth and expected inflation are negatively correlated); 2)

A <0 also can happen, if p;, <- 8,/ &, occurs.

5
a=14Ler% 2.4)
5

n

where

A : the coefficient of expected inflation and stock returns;

P, : the unconditional correlation between conditional expectations of dividend growth and

expected inflation;

) e the standard deviation of expected output growth;

0, : the standard deviation of expected inflation.

Using the model that predicts cross-sectional variation in the coefficients of expected
inflation across stock returns of various industries with different expected growth rates
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of future cash flows due to different industries being affected differently by
economy-wide changes that take place during business cycles, they empirically
examine the US stock market and find a positive relationship between stock returns of
non-cyclical industries but a negative relationship for cyclical industries at short

horizons, and a positive relationship at long horizons.

Further to Boudoukh et al. (1994)’s finding, that inflation-output relation cannot
explain all the cross-sectional differences of inflation-stock returns relation and that
the time-varying real price/dividend ratios affect the relation, Pilotte (2003) argues
that inflation also proxies for variation in real/dividend ratios and focusing on
differences in the inflation-stock returns relation for the two components of stock
returns: dividend yields and capital gain returns. By mainly examining US market and
foreign markets, he shows that dividends and capital gains relate differently to
inflation: There is a negative relationship between capital gains returns and inflation,
and a positive relationship between dividend yields and inflation. Moreover, he
explains that the generally negative relationship between total returns and inflation is
induced by a negative relationship between real price/dividend ratios and expected
inflation. Another support for the proxy hypothesis is from emerging markets. Osamah
(2004) investigates the Fisher effect for nine Pacific-based Asian countries, and finds
the negative relations without significantly positive coefficients between inflation and
stock returns in two estimates of expected inflation for all nine countries. After testing
the causal relations among them by the VAR method, he claims no unidirectional
causality between stock returns and inflation due to lack of either consistent negative
response of stock returns to inflation or consistent negative response of inflation to
stock returns. Hence this view is more likely to support Fama’s (1981) proxy
hypothesis that the proxy effect reflects the positive relationship between inflation and

excess returns.

Some recent empirical studies argue that even expected income growth (real activities)
is accommodated in estimating the inflation-stock returns relation, the Fisher
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hypothesis does not hold. Wei and Wong (1992) show that inclusion of future real
activity eliminates the spurious negative relationship between stock returns and
expected inflation. However, it does not remove the relationship between stock returns
and unexpected inflation. Liu et al. (1993) provide a more comprehensive test for
three propositions of the proxy hypothesis using specified models and data from four
industrialized nations. Their results do not support the proxy hypothesis since they
only find a negative relationship between expected inflation and anticipated real
activity but an insignificant relationship between real stock returns and anticipated

real activity.

Cocharan and Defina (1993) show that inflation does not merely proxy for future
changes in real output and stock prices uncertainty has no significant impact on
expected future output, after investigating whether the observed negati\./e relationship
arises because inflation proxies for more fundamental relations between stock prices
and real variables. They further suggest that inflation has significant transitory
negative impacts on real stock prices and reject the proxy hypothesis in its various
forms. Likewise, Balduzzi (1995) shows that innovations in inflation account for most
of the negative covariance between the inflation and stock returns in a VAMs model
with a covariance analysis to test the proxy hypothesis. He further points out that
inflation and stock returns show strongly negative correlation in response to the
interest rate shocks. Caporale and Jung (1997) also provide evidence against Fama’s
proxy hypothesis. Using a long sample period and allowing both actual and surprise
movements in inflation and output growth to influence stock prices, they show that
even after controlling for the effect of expected and unexpected real output growth,
the impact of anticipated inflation remains negative and significant implying the
negative relationship between inflation and stock returns is an important empirical
phenomenon. However, against previous studies, Madsen (2005) argues that supply
shock variables need to be included in the test of the Fisher hypothesis, or else the
coefficient of expected inflation might be biased downwards because they
simultaneously affect inflation and real profits. He provides evidence to support the
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proxy hypothesis and shows that the Fisher hypothesis cannot be rejected at
conventional significant levels and the results are robust to different measures of

supply factors.

The models testing the proxy hypothesis mostly follow Fama’s work in which money
demand, real activity and the interest rate are exogenous with respect to the price level.
The estimated coefficients suggest the relationship between them. For example, Geske
and Roll (1983), James et al. (1985) and Kaul (1987) suggest the influence of
monetary policy and estimate regressions among stock returns, inflation, GNP and
money growth. Lee (1992) uses VAR to find the causal relationship among asset
returns, real activity, inflation and the interest rate. Bodudoukh et al (1994) provide a
general regression for expected stock returns in terms of expected inflation and real

variables reflecting the underlying stock.

On the other hand, other researchers set up their models to directly estimate the
relationship between stock returns and inflation. Kaul (1990) allow dummy variables
of monetary policy regimes in the regression. Plotte (2003) distinguishes stock returns
in two parts, dividend yields and capital gains and directly estimates the coefficient
between these components and expected inflation. The proxy hypothesis and the
models testing it as used by the main stream in explaining the inflation-stock returns

relationship are still a very popular tool for conducting empirical research.

General equilibrium models with money being treated as an asset are suggested to
interpret the inflation-stock returns relation. Unlike the proxy hypothesis that assumes
no relationship between real activity and monetary sectors, theoretical analyses based
on equilibrium models treat money as an asset, suggesting that the value of money is
determined simultaneously with other assets including stocks (Ely and Robinson,
1997). In this approach, money assumes a role in general equilibrium models, thus
endogenizing the price level and inflation together with stock prices. At present, there
are four ways for money as an asset to enter the general equilibrium models: 1) by
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providing the role of transaction services in the equilibrium models, 2) by providing
real money balances as an argument of agents’ utility functions, 3) by imposing
money demand through cash-in-advance constraints, and 4) by presenting money as

an object of portfolio choice for risk averse agents (Danthine and Donaldson, 1986).

Danthine and Donaldson (1986) consider the relations between inflation, monetary
growth and stock prices in a general equilibrium setting with real money balances
being introduced as an argument of the agent’s utility function, with a view to explain
why real rates of return appear negatively correlated with the rate of inflation. In their
model, expectations of higher inflation reduce wealth by reducing the purchasing
power of money balances carried forward through time and in turn reduces the
expected real returns on stocks. So rates of returns and inflation are not independent of
one another and common stocks are not a good hedge against non-monetary inflation,
but offer perfect protection over the long run against purely monetary inflation. Many
other theoretical analyses are consistent with Danthine and Donaldson. Stulz (1986)
suggests that expected real stock returns are negatively related to money growth. By
presenting money as an object of portfolio choice for risk averse agents, he provides
an equilibrium model which shows that if expected inflation increases because of a
worsening of the investment opportunity set, the expected real rate of return on the
market portfolio of risky assets may fall by more than the real rate of interest, whereas
it may fall less if inflation increases because of money growth. Hence, the stock
returns may be negatively related to inflation when the source of inflation is more
related to the non-monetary sector. However, his study only provides the theoretical

explanation, but lacks any empirical evidence that matches the theory.

Many studies provide further explanations by stressing the importance of demand and
supply shocks in determining the inflation-stock returns relation. They suggest that
supply shocks result in a negative relatibnship while demand shocks generate a
positive relationship. Hence, the actual relationship depends on the relative
importance of demand and supply shocks. Marshall (1992) extends Stulz’s studies of
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examining the co-movements of real asset returns, inflation and money growth and
introduces money in her model through the cash-in-advance constraints. In order to
find out whether the predicted negative correlation between inflation and asset returns
accompanying the relationship between money demand and asset returns is large
enough in magnitude to match the data, Marshall (1992) suggests to distinguishing
resources of inflation and investigates the negative correlation between expected
returns and expected inflation in a monetary economy in which inflation fluctuation is
a combined outcome of two resources i.e. fluctuations in real economic activity and
by monetary conditions. He formulates and a monetary inter-temporal asset pricing
model and applies the model to test whether the magnitudes of the correlations are
large enough to match the data. The findings are that the aggregated real asset returns
are negatively related to inflation but positively related to money growth, which is
contrary to Stulz’s expectation of a negative relationship between real return and
money growth. He concludes that the apparent negative relationship between inflation
and asset returns is due to the main source of fluctuations in inflation, the fluctuations
in real economic activity, because their relationship is strongly negative when the
inflation is caused by fluctuations in real economic activity although a positive
relationship is observed when the inflation is caused by monetary fluctuations.
However, Marshall’s models only focus on the determination of stock market prices,
not on economic explanations of changes in the variables. Bakshi and Chen (1996)
offer an economic theory for explaining why inflation can be partially non-monetary
and monetary as well to support Marshall’s view. They assign money a role of
consumption transaction in an asset pricing model to investigate the endogeﬁous and
simultaneous determination of the price level, inflation, asset prices and the term
structure of interest rates, both real and nominal. The modelling provides a way to

know how changes in the real and monetary variable affect inflation and stock prices.

Further to Marshall’s (1992) study in which the source of inflation is related to
non-monetary factors (real economic activity). Hess and Lee (1999) suggest that both
monetary and non-monetary shocks affect the relationship. Consistent with Marshall’s
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view of inflation, Hess and Lee (1999) demonstrate structural macroeconomic models
to distinguish inflation in two combinations of shocks: supply shocks due to real
output shocks that cause a negative relationship between stock returns and inflation
and demand shocks due to monetary shocks that cause a positive relationship.
Applying the VAR model to the stock market data of four countries, they show that
the relationship between stock returns and unexpected inflation is either positive or
negative and varies across countries that have different monetary regimes, depending
on the source of inflation, and the relative importance of supply shocks versus demand

shocks.

However, Ely and Robinson (1997) argue that stocks maintain their values relative to
goods prices following both real and monetary shocks in the long run, in contrast to
Marshall’s and Hess and Lee’s finding that real and monetary shocks adversely affect
the inflation-stock returns relation, although consistent with their view that the source
of inflation should be considered when estimating whether stock prices maintain their
values relative to goods prices. They conclude that stocks are a hedge against inflation,
consistent with Fisher hypothesis, after examining the long-run relationship between
stock prices and goods prices for the international markets by employing the vector

error-correction (VEC) models to capture the long-run relations.

By imposing money demand through cash-in-advance constraints, Marshall (1922)
suggests money reduces the costs of consumption transactions assuming that money
transfer is made at the beginning of the period and that agents can use the this money
immediately for transactions. Hence his model has both a pecuniary component
(inflation) and a non-pecuniary component (marginal transaction cost saving,
measured by agent’s consumption and money). After estimating the ratio and direction
of two coefficients of returns and money, he explains the relationship between stock
returns and inflation in two components affected by output growth or money growth.
Consistent with Marshell, Hess and Lee (1999) directly estimate the supply shock and
demand shock and their influence on the growth of output and inflation, based on

54



Chapter 2 Monetary policy, inflation and stock retums

several macroeconomic models in which money is assumed to affect the price
together with productivity. They then investigate the relation between prices changes
and the two shocks and the relationship between changes in inflation and the two
shocks. By linking the two shocks, they interpret the relationship between stock price

and inflation.

Comparing the testable models for proxy hypothesis in the previous section with the
general equilibrium models in this section, the difference between them seems to be:
testable models based on proxy hypothesis assume exogenous influences among
factors, while the models based on general equilibrium models assume the

endogenous role of money in determining the stock prices.

However, since the general equilibrium hypothesis suggests that monetary and real
sectors interact with each other, which contradicts the Fisher hypothesis of monetary
and real sectors being independent, it is always criticised by other studies, e.g.

Boudoukh et al. (1994).

The tax-effects hypothesis introduced by Feldstein (1980) is one of the important
explanations of the negative inflation-stock returns relation. Feldstein (1980) shows
that the negative inflation-stock returns relation is not due to the other related
economic events, but results from the basic features of the tax system, particularly
historic cost depreciation and the taxation of nominal capital gains. This is because the
effective tax rate on real profits rises when the taxes rise with increased reported
profits since corporations are taxed on reported profits. Therefore, when prices rise,
the historic-cost method of depreciation causes the real value of depreciation to fall
and real taxable profits to increase and as a result, real net profits of corporate income
tax vary adversely with inflation. The Tax system interacts with inflation effectively,
depressing the stockholders’ returns. He uses a general stock valuation model, as
shown in equation (2.5), (2.6) and (2.7), to derive the assets demanded by investors in
different tax situations, and shows that inflation can substantially depress the
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equilibrium share values because of current tax rules which cause taxable income to

be predicted to increase faster than the actual rate of inflation.

The real net earmnings per share = (1-9)[(1-1)p-An)-cnq 2.5)

_-91-np-ir] 2.6)
A-yr-(l-c)yr+6 '

dg _ -(1-0)A+4(@-c) 2.7)

dr (1-0)r—-(-c)r+6

dg/drn is negative, if g(@-c)<(1-6)4

where
q: per share, t denotes inflation rate;
r: government bond rate, p denotes marginal product of capital;
T corporate income tax rate;
@ personal income tax rate;
o risk premium asked by the investor;

c¢: equivalent tax rate on accrued capital gains.

He concludes that tax treatment of depreciation leads to a substantial reduction in the
ratio of share prices to pre-tax earnings with the increasing inflation, hence a negative
relationship between inflation stock returns occurs. Consistent with Felstein (1980),
Summers (1981) also shows that taxes will be a positive function of inflation and
therefore reduce the real economic earnings of the firm in the time of inflation, since
depreciations for tax purposes are at historical cost and historical cost accounting
implies that accounting earnings of the firm with large depreciation expenses will
overstate the firm’s dividend paying ability in inflationary periods. Bradford (1974)
examines the effect of different returns on monetary items and finds that the firm can
attain its desired balance sheet position during inflation by appropriate adjustment in
any combination of income and cost of monetary assets and liabilities held. Hong
(1977) examines the relation between inflation and the market value of firms and finds
that inflation affects vary widely across firms due to different degrees of depreciation
and the cost of inventory withdrawals. Hence, his results support the nominal capital

gains tax effect.
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However, in contrast to Felstein’s idea, Modigliani and Cohn (1979) point out that this
explanation fails to recognize that stockholders are not taxed on that part of their
returns that consists of depreciation of debt. In other words, the portion of pre-tax
operating income paid in taxes declines with the rate of inflation, rather than increase
with the rate of inflation as Felstein suggests. This is because shareholders are allowed
to deduct their entire interest expense even though the portion of it corresponding to
the inflation premium is really a return of capital. They also provide evidence of the
US market that by and large, the tax results tend to cancel out for the corporate sector
as a whole. Similarly, Fama (1981) argues that although the change in tax rates and
regulations allow the liberalized depreciation methods among other methods and
lower the average tax rates during the period of high inflation, the marginal tax rates
to aggregate firms are not adjusted to offset inflation since there are still possible
distributive effects of unexpected inflation. This idea is supported by Gonesdes (1981)
who identifies inflation influences on corporations’ profitability, effective real tax
rates and investment incentives and provides opposite evidence of the nominal capital
gains tax effect. In using a variety of macroeconomic data as capital expenditures,
profits tax liability, independent interest, GDP and so on, Gonesdes’ empirical results
show that tax issues are inconsistent with the view that accounting methods affect the
profitability, whereas they are consistent with the hypothesis that changes in real tax
burdens can be reduced by favourable and available devices, such as the debt-induced
tax shields, which are the alternative options to firms that are allowed by the
government. Therefore, the tax-effects of inflation as an explanation for the negative
relationship between changes in stock prices and inflation are rejected. Pindyck (1984)
also agues that increases in expected inflation together with concurrent increases in
the variance of inflation should have had a possible but small effect on share values.
Based on the simple model of asset returns, asset demands and share price
determination, he finds that the tax deductions of higher interest payments on debt
cancel out the tax penalty, which leads him to conclude that the tax-effects are
empirically unimportant. The opponent idea to the nominal capital gains tax effgct
comes from Madsen (2002) who suggests that share markets fail to incorporate into
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share prices the tax penalties that are associated with inflation due to depreciation at

historical costs.

Hasbrouck (1983) argues that the linear time-series model applied by Goneseds (1981)
has many limitations in evaluating the tax-effects such as the slow reaction of some
variables in the model to changes in inflation, introduction of non-neutral inflation
data into the model and possible noise in the series and the confounding of transitional
effects in the estimation. Given these problems, Hasbrouck suggests using the
simulation techniques to model a representative firm characterized by a number of
realistic assumptions, such as first in first out (FIFO), last in first out (LIFO) and
average cost for the inventory valuation adjustment (IVA) method for income
adjustment to study the corporate tax burden at various rates of inflation. He finds that
the net corporate tax burden is a nonlinear function of inflation, and it not only reflects
penalties resulting from historical cost accounting for depreciation and cost-of-goods
sold, but also offsets benefits from deduction of nominal interest payments since his
empirical results show that the tax burden increases with positive inflation at first and
upon peaking, declines thereafter and dips lower than the rate at no inflation level. His
findings don’t support all the previous studies and are more likely to suggest a mixed

situation.

The money illusion hypothesis is introduced by Modigliani and Cohn (1979) who
posit irrational investors and market inefficiency as an explanation. They point out
that price equities fail to reflect their true economic value because investors have two
main forms of “money illusion” for corporate assets in the inflationary period. First,
investors fail to correct reported accounting profits for the gain of stockholders from
the real depreciation in nominal corporate liabilities since the inflation-caused
increase in nominal interest rates paid to debtors of the company can be deducted
before tax and tends to reduce taxable accounting profits. Second, investors tend to
capitalize equity earnings at the nominal interest rate rather than the economically
correct real rate. Therefore, after finding consistent evidence of the U.S. market, he
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concludes that investors incorrectly under evaluate stock prices during the inflationary
period because they use the higher rates to discount future earmings, ignoring the
positive effect of inflation on reducing the real value of debt for corporations,
especially for levered firms. This explanation is supported by French et al. (1983) who
initially test the nominal contracting effects but find little supporting evidence. They
therefore attribute their results to money illusion as an explanation. Cohn and Lessard
(1981) examine seven developed countries compared with results of the US to find
whether the evidence provided by Modiliani and Cohan are robust in other countries.
Focusing on the valuation of share prices in relation to a measure of noise-free
earnings by controlling for the effects of real economic factors, their results for the

seven countries mostly support the money illusion hypothesis.

The money illusion hypothesis is also supported by Ritter and Warr (2002) who focus
on the misevaluation as the explanation for the relationship between expected inflation
and valuation measures, and develop a measure of intrinsic value. Results from the
estimation of the residual income model with monthly panel data for firms that are in
the Dow Jones Industrial Index show that the bull market is due in part to equities
being undervalued and the amount of undervaluation is positively correlated with
leverage and expected inflation, consistent with Modigliani and Cohn who point out
that levered firms are undervalued most in the time of inflation. They, furthermore,
show that the misevaluation error, in conjunction with expected inflation, can

significantly help predict real share returns in the subsequent year.

Consistent with previous studies, Madsen (2002) also finds similar results. He uses
pooled cross-section and time series data for OECD countries for the post-war and the
Great Depression period and compares the empirical results of three models based on
the tax-effects, inflation-illusion and the risk-aversion hypotheses. Results show that
stock markets fail to distinguish between nominal and real magnitudes and investors
erroneously use the nominal interest rate to discount real cash flow and fail to
acknowledge that inflation lowers the real value of debt, the same as Modigliani and
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Cohn (1979) suggest.

However, Gesket and Roll (1983) argue that the money illusion hypothesis directly
conflicts with the rational expectation and efficient market hypothesis and it is more

likely to build the theory on irrationality.

The capital management hypothesis put forward by Lintner (1975) who suggests
that both anticipated and unanticipated inflation increase the external financing
requirements of the corporation and dilute the returns to old equity shares. Hence,
firms with fixed gross profit margins and fixed dividend payout ratios require a higher
fraction of non-internally-generated funds during periods of inflation in order to
sustain working capital in a fixed proportion to sales. He assumes that the augmented
working capital resources do not earn the cost of capital, as a result, cash balances for
instance receive zero interest and accounts receivable apparently do not influence

sales revenues.

However, Geske and Roll (1983) argue that this hypothesis contradicts managers
behaviour since corporate mangers will respond to increased inflation by cutting cash
balances and tightening the terms of trade credit, delaying payments and numerous
other devices rather than Lintner’s assumption that they will obtain external funds to

invest in sub-assets.

The tax-augmented hypothesis is put forward by Anari and Kolar (2001) and Luintel
and Paudyal (2006). Under the Fisher hypothesis, the nominal interest rate should
change one-to-one with changes in expected inflation. However, Dardy (1975) points
out that when nominal interest income is taxed, the Fisher relationship implies a
response from nominal interest rates that is greater than the change in expected
inflation. Therefore, a higher tax on nominal interest income will raise the change in
nominal interest rate required to compensate a given change in expected inflation. His
point of view is supported by Summers (1983) who suggests that the value of the
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Fisher effect is 1.3 to 1.5 given average marginal tax rates in US, and Crowder and
Wohar (1999) who suggest that taxes have a substantial influence on the size of the
estimated Fisher effect which was the consensus reached by many subsequent

researchers.

Anari and Kolar (2001) and Luintel and Paudyal (2006) suggest the tax-version of
Fisher hypothesis that claims nominal stock returns must exceed inflation to
compensate tax-paying investors, hence, the long-run relations between stock returns
and inflation are positive. Studies in the area suggest straightforward tests for whether
returns on stocks exceed the rate of inflation using the cointegration technique, since
the tax-paying investors may be compensated for the loss in the real wealth due to

changes in inflation.

This hypothesis comes forth in recent years. Ely and Robinson (1997) firstly
investigate the relation between stock price and goods prices in the time of inflation in
a cointegration framework. They show that in a long sample period stocks maintain
their values relative to movements in overall price, which means that stocks are a
good hedge against inflation. But they fail to give an explanation for their findings.
Anari and Kolari (2001) investigate the long-run fisher hypothesis by also analysing
the cointegrating relationship between stock price and the Consumer Price Index (CPI)

which proxy for inflation, as shown in equation (2.8).

S,;=c+dP, (2.8)

where
S;: stock price (expected stock price pluses unexpected movement in stock price) in period ¢;
P;: goods price (expected goods price pluses unexpected movement in goods price) in period ¢;
¢,d: coefficients ( d coefficient is the elasticity of stock prices with respect to goods prices).

Most important, they attribute the results that the coefficient estimates are
significantly greater than one to the tax version of the Fisher effect. However, they fail
to provide further explanation for this tax-version hypothesis which is later

61



Chapter 2 Monetary policy, inflation and stock retums

approached by Luinter and Paudyal (2006). Luinter and Paudyal summarize these
long-run studies on the tax version of the Fisher effect to interpret the relationship
between inflation and stock returns as the tax-augmented hypothesis in which the
return on stocks must exceed the inflation rate to compensate for the loss in the real
wealth of tax-paying investors. Building on previous studies, they apply the
cointegration method to investigate the long-run relations between stock prices and
goods prices across industries, therewith, they identify and control the structure breaks
in order to improve the precision of the investigation. Their results which indicate
that six out of eight investigations of retail price elasticity of stock returns are above
unity support a positive long-run relationship between stock prices and inflation,
consistent with the tax-augmented version of the Fisher effects. Also their results

reveal that long-run real returns vary across industries.

However, Ahmed and Cardinale (2005) find mixed evidence of the long-run
equilibrium between stock market returns and consumer prices in a cointegrating
framework for the US, the UK, Germany and Japan since the estimated equilibrium
relationships appear to be an outcome of on-off events rather than sustained or more
frequent corrections, and these relationship are sensitive to lag length chosen.
Laopodis (2006) examines the dynamic interactions among the equity market,
economic activity, inflation and monetary policy under three monetary policy regimes
in three sub-periods from 1970 to 2002. He applies bivariate and multivariate VAR
and VEC models to exploit the presence of cointegrating relationship, but finds that
the bivariate results for the real stock returns-inflation pair provide only weak
support for a negative correlation in the 1970s and 1980s for the US market, which is

in contrast to previous research which also applies the cointegration analysis.

The agency problem hypothesis suggested by Jovanovic and Ueda (1998) assumes
that there is an agency problem between firms and their workers. In a monetary
system in which final goods sell on spot markets, while labour and dividends sell
through contracts, firms and workers confuse absolute and relative price changes, so
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that a positive price-level shock makes sellers think they are producing better goods
than they really are. They split this apparent windfall with workers who get a higher
real wages so workers are more rewarded than their efforts warrant under the
assumption that wage contract are renegotiation-proof. As a result, money affects real
activity by altering the distribution of income from shareholders to workers. They
suggest a signal-confusion model in which when many goods markets clear through
impersonal spot trading, the market for labour services is an overwhelming one.
Therefore their assumption is proved since the contracts naturally drive out spot
market trades in the labour market. Extending the principal-agent model with moral
hazard, renegotiation, and the nominal value of the sales of th_e agents developed by
Jovanovic and Ueda (1998), Martin and Monnet (2000) show that their explanation
for the occurrence of nominal contract is robust even relaxing an assumption that
agents choose pure strategies. However, there is still a lack of empirical evidence in

support of this hypothesis.

2.5 Nominal Contracting Hypothesis, Corporate

Financing Mix and Inflation Exposure

2.5.1 Corporate Financing Mix and Inflation Exposure

The expectation that the equilibrium money rates of interest observed in the capital
market are unaffected by unexpected inflation cannot be held in reality, since the
nominal rate of interest fails to reflect changes in unexpected inflation because
estimates of the course of future prices are biased. As a result, there are transfers of
wealth between nominal contract holders: from the creditor to debtor. This kind of
transfer will happen in any kinds of nominal contracts which carry interest rates
including depreciation tax shields, notes receivable, account payable, bonds, labour
contracts and so on. Thus, once interest rates are set on outstanding nominal contracts,

no such inflation adjustment is feasible until the contract is due or is sold to a new
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holder. Therefore, business firms that hold a lot of nominal contracts will face the
inflation exposure. The wealth transfers formed by unanticipated inflation would be

positive for net debtors, negative for net creditors.

As discussed in the previous sections, there is an interaction between inflation and
monetary policy. The interest rate that monetary policy mainly works through is
affected by expected inflation in the Fisher framework. Although arguments arise
against the one-to-one relationship between expected inflation and the nominal
interest rate, most of empirical studies at least support the positive relationship
between expected inflation and the nominal interest rate. Some studies even support
the one-to-one relationship, completely consistent with the Fisher’s hypothesis.
Therefore, the interest rate will rise due to the increase in expected inflation, and vice

versa.

If extending Fisher theory to both expected and unexpected inflation, in the long run,
nominal interest rates will change one-to-one with both expected and unexpected
inflation, since current higher than expected inflation will increase investors expected
inflation in the future. The inflation news carrying positive unexpected inflation has
no implications for the immediate inflationary pressure and only signals higher
expected inflation in the future. Therefore, the investors’ higher expected inflation will

finally increase the nominal interest rate.

Changes in nominal interest rate affect bond prices. Bonds, as the basic fixed-income
securities, can promise a stream of future payments of some forms. For example,
discount bonds make a single payment on maturity date, and coupon bonds make
payments of a given fraction of face value at equally spaced dates up to and including
the maturity date and pay the face value on maturity date as well (Campbell et al.
1997, p. 396). As long as the bonds are sold, the issuer will get the amount of cash and
have the obligation to make fixed payments to bondholder on specified dates, while
the bondholder will get the fixed income in the future only faced with the credit risk
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of the issuer. However, since the payment formulas are specified in advance for bonds,
there is still one risk, i.e. interest rate risk, needs to be considered by both the issuer

and the bondholder.

For the bondholder, interest rate risk affects the bond prices. The bond prices are
determined by the bond face value, the coupon rate, and the interest rate. Since face
value and the coupon rate are fixed, the bond prices are determined by the interest rate.
If interest rate movements are known with certainty and all bonds are properly priced,
all bonds will provide equal one year rates of return. However, in the real word, future
interest rates are uncertain and can turn out higher or lower than expected. There is a
negative relationship between current bonds prices and interest rates. If the interest
rate increases, bond prices drop and vice versa. This interest rate risk differently
affects short-term bonds and long-term bonds. Prices of longer-term bonds are more
sensitive to changés in interest rates. Changes in interest rate can put the long-term

bond investors in a very risky situation.

For the issuer, changes in interest rate affect the cost of financing. The issuer borrows
money from the bondholder by issuing bonds. As long as the bonds are sold at a
specific price with the discount rate or the coupon rate depending on expected interest
rate, costs of the debt have been set for the issuer. If interest rate moves over or under
expectation, issuer will gain or lose from these changes. If the interest rate turns out to
be over expectation during the holding period of bonds, it means that the issuer pays a
lower than current market cost for using this debt. Thus, the issuer gains from
unexpected increase in interest rate and vice versa. During a longer period, the
uncertainty of interest rate increases. Thus, these unexpected changes in interest rate
affect the long-term debt more than the short-term debt. Although the long-term bonds
always offer higher yields to maturity than short-term bonds because higher yields are
risk premiums for the interest rate risk, according to the liquidity preference theory,
the inflation risk cannot be eliminated by this risk premium since the inflation
exposure is large.
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From previous patterns of inflation, the interest rate and bond prices, the unexpected
changes in inflation cause the same unexpected changes in the nominal interest rate as
given by the Fisher theory, and unexpected changes in interest rate affect the
bondholder and the issuer. Therefore, unexpected changes in inflation affect the
bondholder and the issuer adversely and affect the long-term bond holder or the

long-term bond issuer more than the short-term one.

Since the bondholder or issuer will gain or lose from unexpected changes in interest
rate due to unexpected inflation, their stock prices may correspondingly change with
these gains or losses. Thus, the stock prices of the bond holder or issuer may change
due to changes in unexpected inflation. If future unexpected inflation turns out to be
over expectation, the bondholder losses while the issuer gains, and the long-term
bondholder loses more than the short-term bond holder while the long-term bond

issuer gains more than the short-term bond issuer, and vice versa.

Firms hold many nominal assets or nominal liabilities such as cash, accounts
receivable, depreciation tax shields, contracts to sell products at fixed prices, accounts
payable, labour contracts, raw materials contracts and pension commitments. They
have similar characteristics as bonds, and so are sensitive to changes in the nominal
interest rate due to changes in inflation as well. If extending the theory about the
relationship between inflation and bonds to other nominal assets or liabilities held by
firms, they are affected by the uncertainties of future interest rates caused by
unexpected inflation. In turn, the firm’s stock prices might capture these effects.
Therefore, the stock price of a market, an industry or a firm might negatively reflect
unexpected inflation if they are holding a positive net nominal position. Thus, the
nominal contracting hypothesis might provide a further explanation for the

relationship between unexpected inflation and firm prices.
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2.5.2 Nominal Contracting Hypothesis

The nominal contracting hypothesis is first proposed by Kessel (1956) suggests that
nominal contracts due to unexpected inflation transfer wealth from nominal contract
holders to real contract holders. This particular explanation of wealth redistribution
rests on the assumption that interest rates fail to completely reflect price level changes
during inflation, based on the postulation that interest rates are an implicitly biased
estimator of the future course of prices (Kessel, 1956). Hence, the parties involved in
the nominal contract estimate the present value of the future payments with
considerations of inflation over the contract periods and the deviations between actual
and expected inflation cause the value of nominal contracts to change which transfers
the wealth between two parties in the contract: the holder of nominal assets such as
cash, accounts receivable, depreciation tax shields and so on, and the creditor of
liabilities such as debt, accounts payable, laboqr contracts and so on (French et al,
1983). Since most firms that have many nominal contracts on both the asset side and
the lability side are debtors and creditors at the same time, net debtor firms or
markets will gain and the gains are positively related to inflation, but net creditor

firms or markets lose and the losses are negatively related to inflation.

Therefore, related to nominal contracts, this hypothesis has two further assumptions.
One is the debtor-creditor hypothesis which says 1) the debtors will gain and creditors
will lose when positive unexpected inflation occurs, and vice verse; 2) inflation may
be more profitable for large debtors than smaller debtors. An aggregate market, an
industry or a firm will therefore gain from inflationary periods if they are on the
nominal position of net debtors, and vice versa. The larger the debt ratios, the larger
the profits gained by the debtors. Another hypothesis is the labourer-capitalists
hypothesis which suggests that inflation causes wages to lag behind prices that
redistributes income from labourers to capitalists since business firms gain extra

profits during inflation.
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Over the last fifty years, although only a few studies have investigated the nominal
contracting hypothesis, debates on the wealth transfers due to nominal contracting
effect are intense. One of the arguments is whether the nominal contracting hypothesis
is meaningless for the aggregate market or industries. De Alessi (1964) and Geske and
Roll (1983) argue that the nominal contracting hypothesis has no meaning for the
aggregate market or different industries, since aggregate markets or most industries
are net debtors which should positively relate to unexpected inflation according to the
nominal contracting hypothesis, and this is inconsistent with the negative relationship

between unexpected inflation and stock returns in most previous studies.

De Alessi (1964) distinguishes net debtor firms, net creditor firms or neutral firms
according to the net monetary position of a firm. The monetary position is defined as
the difference between its monetary assets (e.g. cash on hand, bonds held, and
accounts receivable) and its monetary liabilities (e.g. bonds outstanding, accounts
payable). He finds that over 80% of UK business firms are net debtors and in the
aggregate the UK market from 1948 to 1956 holds a net-debtor position, thus the
aggregate UK market should gain from inflation. He also finds that the frequency of
net-debtor firms in the US market from 1934 to 1956 varies from 40% to 60% and the
aggregate US market holds a net-debtor position most of the time but a net-creditor
position some time. Therefore, he generally rejects the hypothesis that business firms
are net debtors and gain from inflation. De Alessi (1975) also points out that common
stocks provide a hedge against changes in the general level of prices only to the extent
that the firms in a portfolio have a zero net monetary position either individually or in
the aggregate. Thus, there is no a priori reason to expect that common stocks would
provide a hedge against changes in the general lével of prices. He shows that the US
non-financial firms held a moderate net debtor position in 1939 and 1949 and a
somewhat larger net debtor position in 1960 and 1970. Accordingly, the US firms as a
whole should gain slightly at least for part of these periods. However, the negative
relationship between inflation and stock returns suggested in previous studies is
inconsistent with what the nominal contracting hypothesis suggests. Geske and Roll
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(1983) also argue that most non-financial corporations are net debtors since they
appear to have more fixed nominal liability commitments than fixed nominal assets.

Kessel’s hypothesis is therefore not empirically compelling.

However, nominal contracting hypothesis cannot be rejected by previous studies
which observe only some nominal contracts instead of all nominal contracts. It is
almost impossible to identify whether the aggregate market, an industry or a firm is a
net debtor or creditor, since firms hold many nominal contracts, such as labour
contracts, supply contracts, debt contracts, pension commitments and so on, and
calculating the real net nominal position needs to identify all these contracts for
different firms, which is hard to conduct in reality (French et al. 1983). Thus, previous
research which claims to have observed “the net nominal position” of the aggregate
market or industries cannot be accurate. Previous studies whose intent was to observe
the “net nominal position” of a market or an industry to see whether the nominal
contracting hypothesis is consistent with the empirical relationship between inflation

and stock returns are on the wrong footing right from the start.

Indeed, the nominal contracting hypothesis is empirically hard to test fully because it
is almost impossible to observe all the nominal contracts and test both assumptions, i.e.
debtor-creditor assumption and the labourer-capitalise assumption. However, the
nominal contracting hypothesis is still testable or at least partly testable by focusing
on as many nominal contracts as possible. It may also be tested by focusing on
debtor-creditor assumption at the firm level, since most nominal contracts related to

debts or other relative monetary claims are observable.

Kessel and Archian (1962) extensively discuss the demand for money, wealth
transfers, the transitional stage between expected and unexpected inflation. They
stress the need of investigating the monetary position because positive unexpected
inflation increases the wealth of the net monetary debtor and decreases the wealth of
the net monetary creditor, while negative unexpected inflation has an opposite effect
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regardless of whether the creditors and debtors are corporations, governments or other
-individual or groups. French et al. (1983) suggest investigating the depreciation tax
shield along with the net monetary position and provide a testable model for the
nominal contracting hypothesis. Pearce and Roley (1988) extend their study to
inventories and pension expense. Other studies also provide testable nominal contracts
and models for the nominal contracting hypothesis, for example Hong (1977), Bernard

(1986), Chang et al. (1992) and Wei and Wong (1992).

Another argument in the debate on wealth transfers concerns the substitution of
systematic risk. Some argue that debtor and creditor firms differ in the systematic risk
they are exposed to, thus, the effect of wealth-transfer effect due to unanticipated
inflation on stock returns is undetectable or not able to be isolated given many other
sources of variation in stock returns. Some studies support the substitution of the
systematic risk. For example, Bach and Stephenson (1974) test the nominal
contracting effect adjusting for the systematic risk. They show that the effect of
inflation associated with different net monetary positions is completely picked up by
the systematic risk. Rozeff (1977) theoretically discuss the relationship between net
monetary position and systematic risk. He explains that debtor and creditor firms have
different financial leverage which is the determinant of systematic risk. Net debtor
firms are considered to be riskier by the market than net creditor firms because the
former has higher leverage than creditor firms. Since the systematic risk has
impounded the firm’s net monetary position, it is hard to isolate the effect of monetary
position from the systematic risk. He also argues that the financial leverage associated
with debtor or creditor firms can be found if inflation is correctly anticipated, but the
effect of a net monetary position suggested by the nominal contracting hypothesis can
be predicted by the systematic risk. This suggestion that wealth-transfer effect can be
captured by the systematic risk since debtor or creditor firms have different leverage
which is the determinant of systematic risk, is supported by Hong (1977), Chang et al.
(1985) and Chang et al. (1992) as well. They show that, if the effect of systematic risk
in the testing models is controlled, the effect of net monetary position can be made to
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vanish. Chang et al. (1992) even suggest that inflation-induced wealth transfer effect
may be spurious if systematic risk is not controlled in the model since the net debtor

firms are deemed riskier by the market than are creditor firms.

However, other studies show that even considering or including the systematic risk in
the models, the wealth-transfer effect due to unanticipated inflation on stock returns
still work. Bernard (1986) find that half of the cross-sectional variance in stock returns
associated with unexpected inflation can be explained by cross-sectional differences in
systematic risk. However, the rest can be partly explained by nominal contracting
hypothesis. Pearce and Roley (1988) and Dokko (1989) also provide similar evidence

of nominal contracting hypothesis even taking systematic risk into consideration.

Empirical findings of the nominal contracting hypothesis are conflicting. Some studies
show very weak support or even no evidence of the nominal contracting hypothesis,
contrary to Kessel’s theory, as in Bradford (1974), Bach and Stephenson (1974), Hong
(1977), French et al. (1983), Chang et al. (1985), Wei and Wong (1992) and Chang et
al. (1992). However, there are studies that support or at least partly support the
nominal contracting hypothesis, such as Bernard (1986), Pearce and Roley (1988) and
Dokko (1989).

At the early stage of the research, most of the studies applied the general investigation
on the net debtor or net creditor position of the market and tried comparing the effects
of net debtor firms from net creditor firms, for example, Bradford (1974) and Bach
and Stephenson (1974). Bradford (1974) examines the general net monetary position
for aggregate market by considering the effect that different returns on monetary items
have on the informational content of price-level accounting and using price-level
restated financial reporting and a methodology of specifying gains and losses from
holding monetary items during inflation. He suggests that the effect of inflation on the
value of the firm in the case of monetary items can be analyzed at three levels: 1)
general price-level changes measure the changes to income and principal; 2) the net
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holding gain or loss measures the net effect of holding monetary items; 3) the
expected price-level changes which will affect the previous two analysis need to be
estimated. He finds that the holding positive (negative) net monetary assets may not
mean losses (gains) for the firm on a net basis during inflation and the effect on the
firm depends upon the rates of income and costs of monetary items, against the

nominal contracting hypothesis.

Bach and Stephenson (1974) examine the redistribution effects caused by the nominal
contracts due to inflation for aggregate groups such as business and wages,
households and the government, older and young people, as well as individual
companies as net creditors or debtors. Without a clear conclusion in their study, they
show that redistribution effects caused by nominal contracts due to inflation are
complex and only very weak support exists in a few sample periods, hence, they doubt

the conclusions reached by the hypothesis.

The later studies on the other hand use the specific accounting variables as the factors
to test the different wealth transfer effects caused by nominal contracts due to
unexpected inflation on a firm, for example, Hong (1977), French et al. (1983) and
Wei and Wong (1992). In contrast to previous research that examines the relationship
between inflation and stock returns on the aggregate level, Hong (1977) firstly
suggests using companies’ accounting variables as explanatory factors to examine the
changes in stock prices during inflation by distinguishing net debtor firms from net
creditor firms. He investigates the inflation effect on individual firms, but finds no
support for the debtor-creditor hypothesis. In order to find out what the different
wealth transfer effects due to inflation are, he distinguishes the monetary assets and
the real assets of a firm and tests the impact of net monetary positions, plant and
equipment and inventories on stock prices in three inflation periods. He finds no
evidence of transfers from creditors to debtors, but finds instead, a transfer through the
taxation system from business to the government. But he also explains that a firm
would issue debts at different times, and a different expected inflation rate would
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impound the yield at each time of issue. He concludes that it is difficult to make any
general statements about gains or losses from net monetary position, until a more
accurate modelling of debt of varying maturities has been found, since a mixture of
short-term and long-term bonds carries different implicit expected inflation rates

which could be above or lower than real inflation rate.

Extending Hong’s (1977) idea, French et al. (1983) firstly distinguish net monetary
position into short- and long-term monetary position and test whether the sensitivity
of stock retums to unexpected inflation (coefficient) is related to the nominal
contracting variables (the short- and long-term monetary position and the depreciation
tax shield). Since the nominal contracts (such as labour contracts, supply contracts,
debt contracts and pension commitments) for each firm are not easy to observe, they
only obtain the data of debt contacts and depreciation tax shields. They form 27
different portfolios of stocks from 1946 to 1979 with similar sets of nominal contracts
depending on the three variables sorted into three equal-size groups. In order to find
out whether the nominal contracting hypothesis holds, they test whether the returns of
different firms in nominal contract are affected differently by unexpected inflation as
suggested by Kessel and Archian (1962) and model the impact of unexpected inflation
upon stock prices with net monetary position divided into short- and long-term
components and the tax basis of firms’ depreciable assets, although Dokko (1989)
later argues that their models suffer from colinearity among explanatory variables.
Since they find little evidence that stock holders of net debtors firms with relatively
large net monetary liabilities benefit from unexpected inflation relative to the stock
holders of net creditor firms with net monetary assets, they conclude that wealth
effects caused by nominal contracts due to unexpected inflation are not an important

factor in explaining the behaviour of stock prices.

Chang et al. (1985) examine this wealth transfer theory on one of the financial service
sectors—insurance industry. They firstly point out that previous studies fail to
distinguish unexpected inflation from realized inflation and use real inflation as if it
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were entirely unexpected when testing the nominal contracting hypothesis. They also
include systematic risk in their testing model and test the reaction of different
portfolios depending on net monetary positions during positive or negative
unexpected inflation. They find that net creditors gain during positive unexpected
inflation while net debtors have no significant effects on unexpected inflation, which

is contrary to the nominal contracting hypothesis.

Following Bernard (1986) and Pearce and Roley (1988), Wei and Wong (1992) also
empirically test the nominal contracting hypothesis for firms in NYSE in 19 industries
from 1961 to 1985.> They employ four variables: debt ratios, inventory values, the
depreciation tax shield and the pension expense of firms as nominal contract variables.
They find that all these four nominal contract variables are insignificant at
conventional level from 1961 to 1985, inconsistent with Pearce and Roley (1988), but
consistent with French et al. (1983). Therefore, their results of the general market and
different industries do not support the nominal contracting hypothesis during the post

war period.

As opposed to previous studies which all compared price responses of claims to real
assets across firms, Chang et al. (1992) focus on a specific nominal contract:
long-term bonds and directly examine the nominal contracting hypothesis by
examining the price responses of stocks and long-term bonds issued by the same firms
to unexpected inflation, since in a specific nominal contract the involved debtors gain
the wealth while the involved creditors lose from unexpected inflation. Long-term
debt is chosen by Chang et al. (1992) who explain the reasons for choosing long-term
debt contract: Firstly, the market values of depreciation of long-term bonds are
directly observable, while other nominal contracts are not available. Secondly, prices
of long-term bonds are more likely to respond to unexpected inflation than prices of

shorter-term instruments. Thirdly, according to previous studies, long-term bonds are

3 Wei and Wong apply the model of Bernard (1986) but to test the different firm characteristics: inventories,
long-term debt ratio, depreciation tax and pension, as Pearce and Roley (1988) do.
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most significant when compared with other nominal contracts. They test whether the
market value of equity will rise because the market value of debt declines by
comparing the time series coefficient on unexpected inflation of bond returns
(nominal contract holder) and stock returns (real contract holder) for the same firm
using daily nominal returns from November 1977 to December 1982 and monthly real
returns from 1963 to 1982. If their coefficients are in opposite directions and not equal,
the nominal contracting hypothesis is supported. However, they fail to reject the
hypothesis that unexpected inflation causes stock returns and bonds issued by the
same firms to move in the same direction and by similar magnitudes. Since they only
focus on one specific nominal contract of a firm and do not control for other nominal
contracts which might also affect the intra-firm wealth redistribution, they cannot
general reject the nominal contracting hypothesis. They also suggest that previous
studies which investigate cross-firm cases could be an alternative explanation for the

nominal contract hypothesis, which means there is no final result for their studies.

However, empirical findings of other studies support or at least partly support the
nominal contracting hypothesis, such as Bernard (1986), Pearce and Roley (1988) and
Dokko (1989).

In order to respond to the argument that the wealth transfer effect caused by the
nominal contracts due to inflation may be spurious if systematic risk is not controlled
for in the model since the net debtor firms are deemed riskier by the market than
creditor firms (see Bach and Stephenson, 1974; Rozeff, 1977; Hong, 1977 and Chang
et al. 1985), Bernard (1986) extends the model of French et al. (1983) by including
systematic risk and cash flows from operation and test 136 firms and 27 industries of
the US market from 1961 to 1980. Different from French et al. (1983) model, Bernard
(1986) does not include expected inflation in his model, but includes systematic risk
and the cash flow response parameters as additional explanatory factors. Bernard
(1986) reports that the relationship between unexpected inflation and stock returns
differs systematically across firms in a manner that is consistent with the
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cross-sectional variation in firms’ nominal contracts, although the relations cannot be
described as a direct product of wealth transfers due to the nominal contracting effect,
since other factors, besides direct monetary claims and tax shields, explain more than
two-thirds of the variance in returns associated with inflation. Moreover, Dokko (1989)
suggests that the sum of the two of Bernard’s estimates can provide better evidence of

the nominal contracting and tax effects.

Extending the idea of French et al. (1983) and Bemard (1986), Pearce and Roley
(1988) form their own model and testing the nominal contracting hypothesis using the
US data from November 1977 to December 1982 and CPI as proxy for the
unanticipated inflation. In order to avoid directly using systematic risk as an
explanatory factor and to avoid the omitted variable problems, they use market index
as proxy for systematic risk and include expected inflation as one of the explanatory
factors. After examining the individual responses of 84 stocks to unanticipated
inflation, he finds that time-varying firm characteristics related to inflation
predominately partly determine the effect of unanticipated inflation on a stock’s rate
of return and a firm’s debt-equity ratio appears to be particularly important in

determining the response which is in agreement with this hypothesis.

A strong support for this hypothesis comes from Dokko (1989). He suggests jointly
testing the nominal contracting hypothesis, the nominal capital gains tax effect
hypothesis and the inflation risk hypothesis in the same firm to avoid model
misspecification. He suggests that inflation affects stock prices through various
channels. Firstly, unexpected inflation causes the wealth redistribution through
nominal contracts. Secondly, unexpected inflation negatively affects real economic
activity, therefore affects the required risk premium for common stocks. Thirdly,
unexpected inflation affects the anticipated future inflation which will affect the
anticipated corporate profitability through nominal capital gains taxation (Feldstein
1980). Thus he suggests a testable model to capture these multiple channel inflation
effects jointly. Depending on the recognition that asset and capital structure variables
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are balance sheet constrained, Dokko (1989) examines the different responses of
assets and nominal liabilities to unexpected inflation. Dokko creates 50 semi-annual
cross-sectional samples of non-financial and non-utility corporations from 1961 1 to
1985 11 including four features about a firm’s asset and capital structure: inventories,
plant and equipment on the asset aside and short-term debt net of monetary assets and
long-term debt on the claims side and extends previous studies that examine the
wealth redistribution effect and the nominal capital gains tax effect of inflation jointly,
avoiding the collinearity effect of these variables. From the joint test, he provides
support for all of these three hypothesises: the nominal contracting, the tax effect and
the inflation risk hypothesis. Thus he suggests that the wealth redistribution effect
caused by nominal contracts due to inflation between bondholders and shareholders

does exist.

Despite the mixed empirical findings, the nominal contracting hypothesis links the
corporate financing mix, the inflation risk and the wealth redistribution effect together
to form a micro-firm level explanation for the relationship between inflation and stock

returns.

2.6 Summary

The literature on the interaction between monetary policy, inflation and stock returns
has been reviewed in this chapter. The current literature informs that monetary policy
affects inflation and contemporary changes in inflation lead to changes in expected
inflation leading to changes in the central bank’s future decisions on the interest rate.
The Fisher hypothesis provides the theoretical underpinning of this process and a rich

body of empirical literature has uncovered supporting evidence of this proposition.

Monetary policy furthermore affects stock returns. Studies using the event-study

method to investigate the impact of monetary policy announcements on stock returns
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focus on the effects of monetary announcements on either the level of stock returns or
the volatility of stock returns based on intraday, daily or weekly data. A variety of
proxies have been used in an attempt to capture the working of monetary policy such
as broad money supply, the discount rate, Fed funds rate target (the interest rate), open
market operations for the US, some other proxies are used for non-US countries.
Efforts have also been found in the literature that try to provide interpretations of the
particular form of responses of stock returns to monetary policy, backed by empirical
evidence for the explanations. So far, however, empirical findings are conflicting.
While some empirical studies argue that monetary policy has no effect on stock prices,
much of existing literature shows evidence that stock returns significantly respond to
monetary policy announcements and some other studies show that the results are

mixed, varying in time periods and across policy environments.

According to the Fisher’s hypothesis, common stocks should be a good hedge against
inflation. Empirical evidence, however, shows that the relationship is complex and
more complicated than what the standard theories have indicated. Empirical
inveétigation into the relationship has produced results that are puzzling. It is found
that the relationship between inflation and stock returns can have various signs, may
be positive, negative or neutral. A large body of literature generates evidence of a
negative relationship between inflation and stock returns, contrary to the Fisher
hypothesis. To explain such an anomaly, the studies on announcement effects of
unexpected inflation suggest the policy anticipation hypothesis (PAH) and the
expected inflation hypothesis (EIH) to explain the negative relationship found in the
event studies. For the short-horizon, long horizon or long-term studies, there are eight
main perspectives interpreting the empirical inflation-stock returns relation. They are
the proxy hypothesis (Fama, 1981), general equilibrium models, the tax-effects
hypothesis (Feldstein, 1980), the money illusion hypothesis (Modigliani and Cohn,
1979), the nominal contracting hypothesis (Kessel, 1956), the capital management
hypothesis (Lintner, 1975), the tax-augmented hypothesis (Anari and Kolari, 2001;
Luintel and Paudyal, 2006) and the agency problem hypothesis (Jovanovic and Ueda,
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1998).

The extant models hypothesising possible reasons of the inflation-stock returns puzzle
were reviewed in this chapter. Among these hypothesises, the nominal contracting
hypothesis links together the corporate financing mix, the inflation risk that firms are
faced with and the wealth redistribution caused by nominal contracts due to
unexpected inflation. It uniquely provides an explanation of the puzzle with a
micro-firm level exposition. Debates on the theoretical underpinning and empirical
rigour of the nominal contracting hypothesis have been lively. Amid conflicting
evidence afforded in the literature, some studies show very weak supporting evidence
or even no evidence of the hypothesis while others unearth evidence that confirms or

at least partly supports the nominal contracting hypothesis.

Therefore, although there is a growing number of studies investigating the interaction
between monetary policy, inflation and stock returns, empirical work shows no
conclusive evidence of the nature, extent and driving forces of the interactions. This
prompts the current study to extend the scope of investigation in the existing literature
by examining the UK case, where the financial market is mature and evolution of the
monetary policy makes available a wealthy body of experience the richness of which
is instrumental to many other countries. In this light, the UK represents a weighty case
for reaching a better understanding of the research questions indentified and to be

solved by this study.
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Chapter 3 Monetary Policy and Stock Returns

3.1 Introduction

In the past few decades, there have been steadily increasing studies investigating
whether monetary policy affects stock markets. Central banks use many monetary
policy instruments including open market operations, changes in reserve requirements,
discount rate, the interest rate of inter-bank overnight lending of reserves and so on to
manipulate the money supply and interest rates, which in turn affect the overall
economy. Rozeff (1974) explains that as claims on real assets, common stocks are
affected by unexpected changes in monetary policy since unexpected changes in
monetary policy contain unexpected information which has not been reflected in
current stock prices. Mishkin (2007, p.155-156) furthermore suggests that monetary
policy might negatively affect stock prices because monetary policies can alter the

path of expected dividends, the discount rate or the equity premium.

However, despite the accumulation of papers, whether monetary policy affects stock
market is still a critical issue in modern finance. Different monetary instruments, such
as money supply, discount rate, Fed funds rate target (interest rate), open market
operations or others for non-US countries, are chosen as proxies to measure the
monetary policy. Using these proxies, studies which either focus on the effect of
monetary policy announcement on the Jevel of stock returns or on the volatility of
stock returns report mixed evidence. Black (1987) unearths that monetary policy can
not affect stock returns and Goodhart and Smith (1985) find no empirical evidence of
the impact of monetary policy on stock returns. However, many studies provide
evidence of significantly negative responses of stock returns to monetary policy
announcements, as in Waud (1970) and Berdin et al. (2007). However, some even
show that the responses vary, could be either significantly negative or insignificant,

depending on sample periods, as in Hafer (1986).
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Although monetary economists have investigated the responses of stock returns to
monetary policy announcements, the present controversies reflect that this issue is
inclusive. Investigating the effect of monetary policy announcements on stock returns
is especially important for policy makers who are concerned with the effect of the
policy decision, for investors who watch carefully the central banks’ monetary policy
announcements and interest in the stock prices and effective investment and for
company managers considering the risk management decisions. Therefore, further
empirical analysis with wider coverage of countries and new techniques could

possibly shed light on this critical issue.

Despite the fact that many studies have investigated the impact of monetary
announcements on stock returns, the void exists in the field. Firstly, there is a few
studies that have investigated the effect of monetary policy announcements and
heterogeneous industry effect on the UK market in recent years. Most studies analyze
the announcement effect of money policy on the US market.* A limited number of
studies have examined the UK market, and these include Goodhart and Smith (1985),
MacDonald and Torrance (1987), Gregoriou et al. (2006) and Berdin et al. (2007). The
UK monetary policymaking process and inflation target is different from those in the
US. The Bank of England and its Monetary Policy Committee (MPC) made its
monetary policy decisions independently after May 1997 to meet the inflation target
set by the Chancellor of the Exchequer. Compared with the US Federal Reserve
System and its monetary policy making committee-the Federal Open Market
Committee (FOMC) which can independently make monetary policy without
democratic control from the government setting the target inflation rate, the Bank of
England is less goal-independent and has more obligations for the inflation stability
(Buckle and Thompson, 2004, p.352-357; Mishkin, 2007, p.326). Due to these
differences between the UK and the US, the US evidence might be inapplicable for

the UK market. Thus further investigation for the UK market seems necessary.

4 Some example as Thorbecke and Alami (1994), Lobo (2000), Ehrmann and Fratzscher (2004), Benanke and
Kuttner (2005)
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Secondly, until now, there is lack of study that has examined the response of stock
market volatility to monetary policy announcement on the UK market. Since volatility
interpreted as time-varying risk associated with the asset enable investors to value the
maximum to lose over a given time period and is important for risk managements
(Harris and Sollis, 2003, p.214), investigations for the response of the stock market
volatility to monetary policy are as important as those for stock returns. At present,
most studies have investigated the effect on stock market volatility on the US market

or some emerging markets, but little has been done on the UK market.

Thirdly, although some studies that examine the US market use both money supply
and discount rate as a proxy for the monetary policy, literature investigating the UK
market uses either the Bank of England official bank rate or money supply as a proxy
for the monetary policy, instead of both. Although monetary policy may influence the
economy largely through its effect on interest rate, money supply and interest rate are
both important indicators of monetary policy and changes in money supply affect the
short-term interest rates (Bodie, 2005). Goodhart and Smith (1985) and MacDonald
and Torrance (1987) use the money supply (£M3) as the proxy for the monetary
policy while Gregoriou et al. (2006) and Berdin et al. (2007) both use the Bank of
England official bank rate as proxy for the monetary policy for the UK market. Both
broad money supply and the Bank of England official bank rate are important
indicators of the UK monetary policy. However, none of them use both the broad
money supply and the Bank of England official bank rate to provide much general

evidence of the UK market.

Fourthly, there are a few studies that have examined the preannouncement effect and
the delay effect on the UK market in the existing literature. Studies focusing on the
US market suggest that there may be a preannouncement effect and a delayed effect
on the response of stock returns to monetary policy news. Goodhart and Smith (1985)
and MacDonald and Torrance (1987) also examine the delay effect as well as the on
the date of announcement effect on the UK market, while Gregoriou et al. (2006) and
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Berdin et al. (2007) only focus on this effect on the announcement date. Whether the
preannouncement effect or delay effect exists on the UK market needs to be

considered.

Fifthly, as far as the author knows, there is lack of study that has analyzed the
asymmetric effect of bad news and good news for the UK stock market. Asymmetric
effect is worth considering because it suggests that investors might have preference
for good news or bad news. Some studies that investigate the US market provide
evidence of the asymmetric effect of bad news and good news, for example, Hefer
(1986) finds evidence that bad news has a significant effect on the stock prices, while
good news has no significant effect while Jensen and Johnson (1995) find evidence
that US stock market has greater response to good news than bad news. However, for

the UK market, no study analyzes this asymmetric effect.

Sixthly, the difference of announcement effect on the UK stock returns between before
and after 1997 has not been considered in the existing literature. The Bank of England
became independent in 1997. Before the Bank of England become independent , the
UK monetary policy was decided by the chancellor of exchequer following a monthly
consultation with the Governor of the Bank of England and the Bank of England only
generally indicated the decision of monetary policy of the government to the markets
by changing the rate at which it conducted its daily fnoney market operations, but in
the case of no change decisions, the decision not to change rates did not became clear
at any discrete point in time (Burrows and Wetherilt, 2004). Therefore, the market
participants found it hard to anticipate the monetary policy, which might led to a lower
efficiency response of stock retumms to the changes in monetary policy before May
1997. However, since independence was conferred upon the Bank of England, the
Bank of England Monetary Policy Committee (MPC) has regular meetings to
independently decide the monetary policy to meet the inflation target set for the
monetary policy. The regular meeting date is set in advance and published on the
website of the Bank and the official bank rates are set by the MPC on very regular
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basis. Market participants therefore find it easier to anticipate the changes in monetary
policy, and as a result, the stock prices may respond to the changes in monetary policy
in advance or more efficiently than would otherwise have been possible. Thus, the
independence of the Bank of England directly affects not only the decision of
monetary policy, but also the way that monetary policy is announced, even the
meaning of the monetary policy within the stock market. Therefore, comparing the
announcement effect of monetary policy on the stock returns before and after the
independence of Bank of England in 1997 is important. However, lack of previous

studies realize this.

To contribute to the literature, this chapter empirically examines the response of the
daily UK stock returns and volatility to the Bank of England’s official bank rate and
the effect of broad money supply (M4) on stock returns. The aggregate market, ten
industries and the sub-sample of before and after the independence of the Bank of
England in Mayl1997 are investigated. This analysis will provide insights into the
stock market efficiency around the monetary policy announcement days and the

asymmetric response of the stock market to good news and bad news.

The remainder of this chapter is organized as follows: Section 2 briefly reviews the
relative literature. Section 3 describes the data. Section 4 explains the methodologies
and the testable models. Section 5 shows the empirical results and conclusion is

presented in Section 6.

3.2 Brief Review of Literature

Many studies investigate the announcement impact of monetary policy and these
studies may be divided into two groups: one is focused on the effect of monetary
policy announcements on the level of stock returns and the other concerns the impact

on the stock market volatility (Bomfim, 2003). Some studies argue that monetary
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policy has no effect on the level of stock returns, e.g. Goodhart and Smith (1985),
MacDonald and Torrance (1987), Black (1987), Tarhan (1995) and Serwa (2006).
However, a great number of studies have shown that the level of stock returns
significantly respond to the monetary policy announcements, such as Waud (1970),
Pearce and Roley (1983, 1985), Jensen and Johnson (1993, 1995, 1997), Wongswan
(2006) and Berdin et al. (2007). In between, there are studies that report mixed results
depending on time periods, e.g. Hafer (1986) and Hardouvelis (1987). Similarly, while
some studies show that monetary policy announcements has no effect on the stock
market volatility, e.g. Rangel (2006), many studies suggest that there is evidence of
the effect, e.g. Lobo(2000), Bomfim (2003) and Chang (2008).

Associated with the announcement effect, some studies also investigate whether there
is a preannouncement effect and the delay effect on the response of stock returns to
monetary policy news. For example, Jensen and Johson (1993) find the
preannouncement effect of discount rate change on the US stock prices. However,
other analyses show no preannouncement effect on the stock market volatility, e.g.
Bredin et al. (2005). Most studies show no delay effect on the response, for example,
Pearce and Roley (1985) analyze the response of US stock prices on the news of both
money supply (M1) and Fed reserve discount rate and find no evidence of delay effect
of the announcements. Jensen and Johson (1993) also find little evidence of delay
effect. Consistent with the US evidence, Goodhart and Smith (1985) and MacDonald
and Torrance (1987) find no evidence of delay effect on the response of the stock

prices to the money supply news on the UK market.

Some studies, moreover, examine the asymmetric effect of different news, since stock
market may react more to a tightening monetary policy (bad news) than a loosening
one (good news). Some show evidence of the asymmetric effect of bad news and good
news, but the evidence differs in supporting either good news or bad news. On one
side, evidence supports the bad news effect. For example, Hefer (1986) presents the
asymmetric influence of monetary policy on US stock prices, only positive
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unexpected changes in money supply (bad news) have a significant effect on the stock
prices, while the negative unexpected changes in money supply (good news) seems
have no significant effect. Bomfim (2003) also presents the asymmetric effect of
monetary news: positive surprise (bad news) tends to have a larger effect on US stock
market volatility than negative surprises (good news). Consistent with Bomfim,
Bredin et al. (2005) also show that bad news (tightening of the US monetary policy)
affects the Irish stock market volatility more than the good news (loosening of the US
monetary policy). Similarly, Chulia-Soler et al. (2007) present that bad news of Fed
funds rate target affects the US stock market to a greater extent than the good news
does. Lobo (2000) investigates the asymmetries in the US stock prices adjustment
process around the monetary policy change event and finds that stock prices
incorporate news suggesting overpricing (bad news) faster than news suggesting

under-pricing (good news).

On the other side, evidence supports good news. For example, Jensen and Johnson
(1995) find evidence of asymmetric effect: US stock market has greater response in
periods following good news (discount rate decreases) than in periods following bad
news (increases). Madura (2000) assesses the response of stock prices of commercial
banks to both Fed funds rate target and discount rate changes and finds that good news

negatively affects the bank stock prices while bad news has a weak negative effect.

In conclusion, the response of stock returns to monetary policy announcements has
been well documented in previous empirical studies. Although some empirical studies
show that monetary policy has no effect on stock returns, most studies provide
evidence that stock returns respond negatively to the monetary policy announcements.
The preannouncement effect or the delay effect on the response of stock returns to
monetary policy news is also shown in some studies, suggesting a leakage of
information before the news is officially announced and the stock market might
respond more slowly to the monetary policy news. Moreover, some studies further
examine the asymmetric effect of different news and provide evidence of the
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asymmetric effect of bad news and good news, but the evidence differs in supporting
either good news or bad news, thus, suggesting that investors might have preference

for good news or bad news.

3.3 Data and Descriptive Statistics

3.3.1 Data

This study is composed of FTSE All Share Index (FTA), ten industry indices named
Oil and gases (OI), Basic materials (BM), Industrials (ID), Consumer goods (CG),
Healthcare (HL), Consumer services (CS), Telecoms (TM), Financials (FN),
Information technologies (IT) and Utilities (UT). Performance for the indices was
measured by their log returns. The daily data are obtained from Datastream. The
sample period for the investigation of interest rate, determined by the availability of
announcement data of interest rate and indices, individually are from 3™ January 1978
to 31% December 2007 for the aggregate market (FTA), from 1* January 1986 to 31
December 2007 for nine industry indices (OI, BM, ID, CG, HL, CS, TM, FN, IT) and
from 9™ December 1986 to 31% December 2007 for the industry index of Utilities
(UT). Due to the independent of the Bank of England in 1997, two sub-samples,
before and after May 1997 are set. Sample period for the investigation of the money
supply, determined by the availability of the survey data of forecast money supply,
FTA and ten industry indices are all from 1* January 2000 to 31* December 2007. The

detail on the sample and the description of the data is shown on Table 3.1 and 3.2.

Investigating the impact of monetary policy on stock returns needs to identify the
policy changes. Although there are many proxies suggested by previous studies
examining the US market, such as discount rate, money supply, Fed funds rate target

and open market operations, for the UK market, only Both the Bank of England (BoE)
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official bank rate and the broad money supply (§éM3 or M4) have been used.’ Since
the Bank of England’s official bank rate is a very important indicator for the UK
monetary policy and suggested to be the best proxy for the policy change by Berdin et
al. (2007), it is adopted in this chapter. On the other hand, since broad money supply
which will affect the interest rate is another important indicator for monetary policy,
Goodhart and Smith (1985) and MacDonald and Torrance (1987), Clare and
Courtenay (2001) and Burrows and Wetherilt, (2004) suggest the broad money supply
(£M3 or M4) as the proxy for the policy changes. The Bank of England modified its
measures of money several times. M0, M2, £M3, M3, M4 and so on all have been
provided as the measures of monetary aggregate since 1970 when the Bank of
England started to publish a range of monetary aggregate. Sterling (£)M3, renamed
M3 in 1987, was used to be the widely accepted measure of broad money supply,
however, it was no longer published and M3 was redefined as the estimate of the
European Central Bank’s broad money aggregate for the UK. Therefore, the broad
monetary aggregate M4 introduced in 1987 becomes the widely accepted proxy for
the UK money supply and it is also selected in this chapter. Both the Bank of England
(BoE) official bank rate and broad money supply (M4), thus, are investigated in this

chapter.

Official bank rates are set by the Bank’s Monetary Policy Committee (MPC) which
sets an interest rate to meet the inflation target after the Bank of England became
independent in May 1997. The regular meeting date is set in advance and published on
the website of the Bank of England. The MPC decisions on interest rates are
announced at 12 noon immediately following the Thursday meeting on a monthly

base. Thus, after May 1997, the announcement of interest rate is a monthly base. 129

5 The Bank of England official bank rates from January 1978 to December 2007 are mixed with the discount rate
and interest rate. The BoE uses the following bank rates as the official bank rate: Minimum Lending rate from
January 1978 to March 1981, Minimum Band | dealing rate from August 1981 to October 1996, Repo Rate from
May 1997 to August 2005 and the Official Bank rate from August 2006 to December 2007. The Minimum Lending
Rate, Repo Rate and Official Bank Rate are interest rates but the Minimum Bank | Dealing Rate are discount rates
(see Official Bank Rate History——Changes in the Rate from 1970, the Bank of England web page)

Discount rates are transformed inlo interest rate. Thus, all the BoE official bank rates used in this chapter are
interest rates.
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announcements with 39 official rate changes are recorded over the period from 1*
May 1997 to 31% December 2007.° Before May 1997 the UK monetary policy was
decided by the Chancellor of Exchequer following a monthly consultation with the
Governor of the Bank of England. Thus, before independence, the Bank of England
generally indicated the decision to the markets by changing the rate at which it
conducted its daily money market operations, but in the case of no change decisions,
the decision not to change rates did not became clear at any discrete point in time
(Burrows and Wetherilt, 2004). Therefore, before May 1997, the announcement of the
BoE official bank rate was not a monthly base, it was an event base. 141

announcements of changing bank rate are recorded over the period from 3™ January

1978 to 30™ April 1997.

The unexpected changes in the Bank of England official bank rate are proxied by the
daily changes in the three months Sterling LIBOR futures contracts offered by the
Bank of England. This rate is widely used as a good proxy for the market expectation
for the Bank of England official bank rate (See Brook et al., 2000 and Berdin et al.,
2007). Thus the difference in the price changes in the three months Sterling LIBOR
between ¢ and (-1 are used as the unexpected changes in the BoE official bank rate.
The expected change in the interest rate is defined as the difference between the actual

change and the unexpected change in interest rate.

The Bank of England regularly releases the provisional broad money supply, M4, on
the 14th working day of the month or 21st working day of the month for the final data.
The seasonal adjusted monthly changes in broad money supply are used in this chapter.
The expected changes in money supply come from the survey data on financial market.
The analysts’ forecast M4 for the UK is provided by Informa Global Markets (IGM)

(former Money Market Services International (MMS)).” IGM forecast announced a

¢ Only one exception of the announcement that is not declared on a monthly base after May 1997 is recorded on 11
September 200!, on which Bank of England announced to cut interest rate from 5% to 4.75%.

7 Informa Global Markets (IGM) was formed by the merger of McCarthy, Crisanti & Maffei (MCM) and Money
Market Services Intemational (MMS) in September 2003.
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week before the official figure announced by the BoE. Since the IGM monthly
forecast enable go back to Jan 2000, the sample period is from Jan 2000 to December

2007.

According to Joyce and Read (2002), the survey data of analysts’ forecast needs to be
tested whether it is actually represent the consensus opinion of the whole market
assumed to be rational. Until the data can pass through the tests of unbiasedness and
(weak) efficiency, which are both the requirements for the assumption of rationality,
this survey data cannot be used as the forecast of M4. Thus, we follow Joyce and
Read (2002) to examine whether the underlying IGM data satisfy rationality and do

the unbiasedness and (weak) efficiency tests as follows.

An unbiasedness test is conducted as shown equation (3.1). If a=0, £=1 and ¢ is

serially uncorrelated, then the IGM data is the unbiased forecast.
P=a+pP +¢, _ (3.1)

The weak-form test of efficiency shown in equation (3.2) examines whether the
forecast error could be explained by past values of inflation. If the null hypothesis, Hy:
Li=f=...= [ = 0 can be accepted, then the IGM data satisfies the weak form

efficiency.
F—-F =a+ [P +..+B,F, +e, (3.2)

Table 3.1 shows that the null hypothesis that & is equal to zero cannot be rejected
whereas [ has a significant value, 0.9166, thus, it rejects the null hypothesis that 3 is
equal to zero. It also reveals no evidence of serial correlation, and the joint hypothesis
(e, ) = (0, 1) cannot be rejected. Thus, the IGM data are unbiased forecasts of broad

money supply M4,
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Table 3.2 shows that on the basis of the F-statistic, the null hypothesis Hpy:
Bi==...= [i; = 0 cannot be rejected, therefore, the IGM data meets the weak
efficiency. Results of previous tests reveal that the survey data of IGM expected broad
money supply M4 satisfy the rationality and can represent the consensus opinion of

the whole market.

3.3.2 Descriptive Statistics

Panel A of Table 3.3 presents the summary statistics for the Bank of England official
bank rate from 3™ January 1978 to 31% December 2007. The sample mean of actual
changes in interest rate is -0.01% (S.E.= 0.0067), the mean of expected changes in
interest rate is -0.02% (S.E.=0.0054) and the mean of unexpected changes in interest
rate is 0.01% (S.E.= 0.0027). Panel B of Table 3.3 reports the summary statistics for
the Bank of England broad monetary supply (M4) from 1* January 2000 to 31*
December 2007. The sample mean of actual changes in monetary supply is 0.74%
(S.E.= 0.0045), the mean of expected changes in money supply is 0.73% (S.E.=
0.0036) and the mean of unexpected changes in money supply is 0.01% (S.E.=
0.0030). Panel C and D of Table 3.3 also presents the summary statistics for the stock

returns on and around the announcement date of the interest rate and money supply.

3.4 Methodology and Hypothesis Development

In order to examine the response of the daily UK sectors stock returns and volatility to
the Bank of England’s official bank rate and broad money supply M4 and the possible
pre-announcement effect, delay effect or asymmetric response of stock market to good
news and bad news, we impose the event study methodology to test whether the
monetary policy announcements influence the stock returns and the extended GARCH
models to test whether the announcements of the Bank of England’s’ official bank

rate affect the stock market volatility.
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3.4.1 Tests for the Effect of Changes in Interest Rate on Stock

Returns and Stock Market Volatility

Many previous studies suggests that changes in interest rate would affect the stock
returns and provide evidence that stock returns significantly respond to the interest
rate announcements. In this chapter, the impact of interest rate announcements on
stock returns is investigated in an event study framework. Two subsamples before or

after May 1997 are also examined.

According to Mishkin (2007, p.155-156), when the central bank use monetary policy
tools to lower interest rate which will encourage the investment and consumption in
turn expand the economy and increase the future dividend of stocks or the growth rate
in dividends, at the same time the investors accept a lower returns from the investment
in equity, meaning stock prices will move up. Therefore, interest rate announcement
will be expected to adversely affect stock prices. Thus, the effect of interest rate
announcements on stock returns following the baseline equations (3.3) and (3.4) is
examined in a three day event window. For each regression, we test for the response
of stock returns to the news of changes in interest rate against the null hypothesis H;:
[ = 0, interest rate news affect the stock returns and negative estimates of [ are
associated with announcements of increase interest rate being the bad news for stock
returns. In accord with the efficient market hypothesis, no leakage of information
occurs before the news released by the Bank of England on the official announcement
date, then the stock returns fully reflect the inflation news on the announcement date
but no longer change after the announcement date. Thus, significant estimates of § on
the date before or after the announcement imply that the preannouncemerit effect or

the delay effect occurs.

R, =a+ PAi +¢, 3.3)
R, =a+ BAi +&, 34
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where

Al : actual changes in the interest rate;

R for B (-1, 0, 1): the stock returns on the day r+8, hence, R,.;, the stock returns on -/ (one
day before the announcement date), R,, the stock returns on f (the announcement date) and R,+,, the
stock returns on z+/ (one day after the announcement date);

R,;, : three days stock returns (the stock returns of the announcement date ¢, the day before

and the day after).

Following Berdin et al. (2007), the response of stock returns to the expected and
unexpected changes in interest rate is examined using equations (3.5) and (3.6).
According to the efficient market hypothesis, stock prices reflect all available public
information, therefore, only unpredictable information will affect the stock prices.
Thus, only unexpected changes in interest rate which contain new information will
affect the stock returns at the time when the announcement is released while expected
changes in interest rate will not (Joyce and Read, 2002). Therefore, for each
regression, we test for the response of stock returns to announcements of changing
interest rate being consistent with the null hypothesis H;: y = 0, expected news have
no effect on the stocks, and against the null hypothesis H,: = 0, negative estimates
of S are associated with the announcement of unexpected change in interest rate being
the bad news for stocks. Significant estimates of yor £ on the date before or after the

announcement means the preannouncement effect or the delay effect occurs.

R,, =a+yhif + A"+, (3.5)

Ry, =a+pAif + PAI) +¢, (3.6)
where

Ai; : expected change in interest rate;

Ai,": unexpected change in interest rate.

Since previous studies, e.g. Hefer (1986), present the evidence of the asymmetric
effect of monetary policy on US stock prices, we test whether the response of the UK
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stock returns to the interest rate announcements is different from positive unexpected
change in interest rate (tightening monetary policy) than negative unexpected change
in interest rate (loosening monetary policy) following Adams et al. (2004). To test this
directional asymmetric effects from good news to bad news we use equation (3.7) to
test whether the response to positive unexpected change in interest rate (bad news) is
of the same absolute magnitude as the response to negative unexpected change in
interest rate (good news) against the null hypothesis: B, = £, which states that the
coefficients for good news are equal to the ones for bad news. D, are dummy
variables for bad news (positive unexpected change in interest rate) while D. are

dummy variables for good news (negative unexpected change in interest rate).

R =a,D, +a_D_+p,D.Ai'+pB D Ai+¢, 3.7
where

D,=1 if unexpected change in interest rate is larger than zero, Ai,'>0 and 0 otherwise;

D._ =1 if unexpected change in interest rate is less than zero, Ai,'<=0 and 0 otherwise.

Previous findings show that announcements of monetary policy influence not only the
level of stock returns but also the stock market volatility, therefore, following Jones et
al. (1998) and Bomfim (2003), we also investigate the effect of interest rate
announcements on stock market volatility in the extended GRACH (1, 1) model by

following equations.

R =b,+bAi' +b,R_ + 4, (3.8)
4, = s,e , (3.9)
E(e|Q,_)=0 (3.10)
E(€'|Q,.,) =h, (3.11)
h =a,+ah_ +a,e’, (3.12)
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E(u|Q,) =s,h, (3.13)

S, =1+5,I,B°E (3.14)
where

1 IBOE : dummy variable set to one on the days of announcements.

The conditional mean of daily stock returns are valued by the unexpected change in
interest rate and the lag 1 stock returns in equation (3.8). 4 captures the unexpected
movements in daily stock returns with two components, s, and e, as shown in
equation (3.9). ¢, is a random variable with time varying conditional mean 0 and
conditional variance A,, shown in equation (3.10) and (3.11). A, follows a GARCH (1,1)
process, shown in equation (3.12). s, is a deterministic scale factor which provides the
main channel for days of interest rate announcements to have a separate effect on
volatility. The conditional variance of g, is shown in equation (3.13). Moreover /4, is
independent of s,. Jones et al. (1998) explains that the dummy variables can measure
the impact of news on the announcement date on the conditional volatility. Thus
equation (3.14) is used to test whether days on announcements affect the stock market
volatility. The equations (3.8) to (3.14) allow the conditional variance on

none-announcement days is 4, while on the announcement day is given by 4,(1+9)).

Therefore, we will estimate a multiplicative dummies for volatility on the
announcement date by the set equation from (3.8) to (3.14) to test the impact of
unexpected changes in interest rate on stock market volatility against the null
hypothesis: &; = 0, significant estimate of 6, means interest rate surprise influence

stock market volatility.

Moreover, in order to see whether preannouncement effect or delay effect occurs, we
also estimate a multiplicative dummies for volatility on the day, before and after the
announcement by the set equation from (3.8) to (3.13) and (3.15) to test the impact of

unexpected interest rate announcements on stock market volatility against the null
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hypothesis Hy: 8, = 0, interest rate surprise influence stock market volatility, and
against the null hypothesis Hy: 6= 0, and Hs: J; = 0 significant estimates of &, or J3

means the preannouncement effect or the delay effect occurs.

s, =1+ 8,155 + 5,17 + 5,15F (3.15)

where

1 ,"i‘:E: dummy variable set to one on the days immediately before the announcement dates;

BoE
10

.41 dummy variable set to one on the days immediately after the announcement dates.

As discussed in previous sections, the official bank rate of the Bank of England’s’
decision changes dramatically after the Bank of England was granted independence in
May 1997. The independence of the Bank of England directly affects not only the
decision of monetary policy, but also the way that monetary policy is announced, even
the meaning of the monetary policy to the stock market. Thus we expected stock
prices to respond to the interest rate announcements differently before and after the
independence of the Bank of England and test the hypothesis by replacing equation
(3.14) with equation (3.16). Therefore, we will estimate the impact of unexpected
interest rate announcements on stock market volatility before and after May 1997
against the null hypothesis H;: 6> = 0, interest rate surprises affect the volatility before
1997, and against the null hypothesis H,: 6= 0, and Hj: &5 = 0 significant estimates of
o, or 3 imply that the preannouncement effect or the delay effect occurs before 1997,
also against the null hypothesis Hy: 5 = 0, interest rate surprise influences the stock
market volatility after 1997, and against the null hypothesis Hs: 6/~ 0, and Hg: 6= 0
significant estimates of dy or ds imply that the preannouncement effect or the delay

effect occurs after 1997.

s, =1+ 1P (S BF 4 5,15F + 5, 15F) + TP (5,155 + 5,17 +5,1%F) (3.16)

=1 1+1 t+1

where

17" : dummy variable set to one on the days before May 1997;
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1 ,”ﬂ 7. dummy variable set to one on the days after May 1997.

Many studies suggest that the macroeconomic news has an asymmetric effect on the
volatility (see Nelson, 1991; Bomfim, 2003). In order to see whether the response to
positive unexpected change in interest rate (bad news) is of the same absolute
magnitude as the response to negative unexpected change in interest rate (good news),
we replace the equation (3.8) and (3.14) with equation (3.17) and (3.18) to test the
asymmetric effect against the hypothesis H;: #. = 8, which states that the coefficients
for good and bad news are equal, and H,. 6, = &2, which states that the response of
stock market volatility to bad news is of the same absolute magnitude as the response

to good news.

R, =by +b A" +b,Ai" + bR _ +p, (3.17)

s, =1+ 8 1FF 1 + 8,1 PF I (3.18)
where

I7: dummy variable set to one if unexpected changes in interest rate are

positive;

1™%: dummy variable set to one if unexpected changes in interest rate are

negative.

3.4.2 Tests for the Effect of Changes in Money Supply on Stock

Returns

Along with the Bank of England official bank rate, money supply is another important
indicator for monetary policy, therefore, we also examine the effect of money supply
announcements on stock returns in an event study framework following baseline
equations (3.19) and (3.20) in a three-day event window. According to Pearce and

Roley (1983), there might be two channels through which money supply affects the
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stock prices. One of them is inflation channel: changes in money supply will
positively influence the agents’ expectation of inflation, due to the negative
relationship between inflation and stock returns in reality, so changes in money supply
negatively affect stock prices. Another is interest rate channel: increased money
supply will raise the investors’ expectation of the reaction of the central bank which
will accordingly increase the interest rate. Due to the negative impact of the interest
rate on stock prices, money supply will adversely affect the stock prices. A negative
effect of money supply on stock price is thus expected. We test for the response of
stock returns to the money supply news against the null hypothesis: £ = 0, money
supply news affects the stock returns and negative estimates of [ are associated with
announcement of increase money supply being the bad news for stock returns.
Significant estimates of £ on the date before the announcement imply that leakage of
information occurs before the news are officially released by the Bank of England and
the significant estimate of Son the date after the announcement imply that the delay

effect occurs.

R.;=a+pAM, +¢, (3.19)

R,,, =a+pAM, +¢, (3.20)
where
AM , : actual changes in the money supply;

R, for B (-1, 0, 1): the stock retumns on the day 1+B8, hence, R,.;, the stock returns on ¢-/ (one
day before the announcement date), R,, the stock returns on ¢ (the announcement date) and R,+,, the
stock returns on ¢+/ (one day after the announcement date);

R,,, : three days stock returns (the stock returns of the announcement date ¢, the day before

and the day after).

We also examine the response of stock returns to the expected and unexpected
changes in money supply with equation (3.21) and (3.22). According to the efficient
market hypothesis, only the unanticipated changes in money supply affect the stock

returns while anticipated money supply has no discernible effect. Therefore, we test
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for a stock returns response to money supply news being consistent with the null
hypothesis H;: = 0, expected news have no effect on the stocks, and against the null
hypothesis H,: = 0, negative estimates of /3 are associated with unexpected changes
in money supply being the bad news for stocks. Significant estimates of yor £ on the
date before or after the announcement imply that the preannouncement effect or the

delay effect occurs.

R =a+yAM; + AM] +¢, 3.21)

Ry, =a+yAM; + PAM/ + ¢, (3.22)
where

AM [ : expected change in money supply;

AM " : unexpected change in money supply.

!

Similar to the previous section, whether the response is different from positive
unexpected change in money supply than negative unexpected change in money
supply is also investigated, following Adams et al. (2004). To test this directional
asymmetric effects from good news to bad news we use equation (3.23) to test
whether the response to positive unexpected change in money supply (bad news) is of
the same absolute magnitude as the response to negative unexpected change in money
supply (good news) against the null hypothesis: B, = B, which states that the
coefficients for good news are equal to the ones for bad news. D. are dummy
variables for bad news (positive unexpected change in money supply) while D. are

dummy variables for good news (negative unexpected change in money supply).

R=aD +a. D +BDAM'+BDAM +¢, (3.23)
where
D.=1 if unexpected change in money supply (M4) is larger than zero, Ai >0 and 0

otherwise;
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D. =1 if unexpected change in money supply (M4) is less than zero, Ai/<=0 and 0

otherwise.

3.5 Empirical Results

This section empirically examines the response of the daily UK aggregate and ten
industry sectors stock returns to the Bank of England’s official bank rate and broad
money supply M4 in the following order. First, the impact of interest rate
announcements on the level of stock returns is investigated using the event study
methodology. The pre-announcement effect, delay effect, asymmetric effect and the
subsamples of before and after the independence of the Bank of England in May 1997
are also examined. Second, the impact of interest rate announcements on stock market
volatility is estimated using the extended GRACH (1, 1) model. Both asymmetric
effect and the effect of the independence of Bank of England are investigated. Finally,
the response of stock returns to M4 announcements are estimated by the event study
methodology associated with the efficient market hypothesis. The pre-announcement

effect, delay effect and asymmetric effect are also examined.

3.5.1 The Effect of Changes in Interest Rate on Stock Returns

This section tests the hypothesis to find out whether the announcements of the Bank
of England official bank rate affect the UK stock returns. Table 3.4 reports the results
of estimating equations (3.3) and (3.4) testing the impact of the general change in the
Bank of England official bank rate on FTSE All Share Index (FTA) and ten industry
sectors. For the full sample period, the estimates of the coefficients £ for the changes
in interest rates for the aggregate market shows a significantly negative figure, -0.45,
which means on the announcement days, the FTA falls by 0.45% in response to an
increase in interest rate of 1%. Other coefficients for the day before, after and the

three-days accumulated around the announcement day are all significantly negative,
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respectively, -0.17, -0.18 and -0.80. This indicates that interest rate announcements

negatively affect the aggregate market before, on and after the announcement day.

Table 3.4 also shows that for the full sample period, seven out of 10 industries show
that coefficients on the announcement day are significantly lower than zero and vary
from a low of -0.91 for Utilities to a high of -0.37 for Industrials, while the
coefficients for the rest three are insignificant. However, only one industry, Oil and
gases, exhibits statistically significant response to the general change in interest rate
before the announcement day. Moreover, no industry presents significant response
after the announcement day. The results for industries also suggest that
announcements of changes in interest rate negatively affect the stock returns, which is

consistent with the aggregate market.

The efficient market hypothesis predicts that only the unexpected component of the
news will affect the stock price while the expected component will not affect it since
the expected component of the news has been captured by the stock prices. Thus, in
our case, only unexpected changes in interest rate which contain new information will
be associated with the changes in the stock returns when the announcement is released
while expected changes in interest rate will not. Table 3.5 reports the estimation
results of equation (3.5) and (3.6) which test the impact of expected and unexpected
changes in interest rate on stock returns. For the full sample period, Table 3.5 Panel A
shows that the unexpected changes in interest rate significantly and negatively affect
the FTA the announcement day at -1.27 and before the announcement day at -0.58,
while the expected changes in interest rate have no effect prior to and on the
announcement day but show significant effect after the announcement day. It also
shows that for the full sample period, four out of ten industries named Basic materials,
Consumer goods, Telecoms and Utilities respond significantly and negatively to the
unexpected change in interest rate on the announcement day while only one response

is significantly lower than zero before or after the day of the announcement.
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Results reported in Table 3.4 and Table 3.5 Panel A suggest that the Bank of England
interest rate announcements negatively affect the UK stock returns and the unexpected
changes in interest rate contribute to this negative effect while the expected changes in
interest rate have little effect, once again in keeping with efficient market hypothesis.
The significantly negative effect found for the UK interest rate announcements is
consistent with that expected. We expect to see increasing interest rates as a result of
tightening monetary policy which ultimately leads to a reduction in stock prices and
conversely, reducing interest rates would be expected as a consequence of loosening
monetary policy leading to an increase in stock prices. This finding is also consistent
with a number of previous studies that present evidence of the negative effect of
interest rate announcements on stock returns, for example, Thorbecke and Alami
(1994), Thorbecke (1997), Ehrmann and Fratzscher (2004), Bernanke and Kuttner
(2005) Chulia-Soler et al. (2007) for the US market and Serwa (2006) for the Polish
market. Compared with the studies for the UK market, our finding is also consistent
with Berdin et al. (2007) which suggest that the Bank of England official bank rate
negatively affects the returns of the UK aggregate stock market and most industries,
but partly consistent with Gregoriou et al. (2006) which provides evidence of both the

expected and unexpected Bank of England official bank rate announcements.

Moreover, results reported in Table 3.4 and 3.5 show that pre-announcement effect
occurs while delay effect does not. Our finding for the pre-announcement effect is
consistent with some studies which report the preannouncement effect, for example,
Jensen and Johson (1993) in which the preannouncement effect of discount rate
change on the US stock prices is found to occur, but inconsistent with Bredin et al
(2005) find no evidence of the preannouncement effect. Our finding is also consistent
with most studies that show no delay effect on the response of stock returns to
monetary policy, for example, Jensen and Johson (1993) and Pearce and Roley (1985)
report no delay effect of the M1 and Fed reserve discount rate announcements on the
US stock market and Goodhart and Smith (1985) and MacDonald and Torrance (1987)
find no evidence of delay effect on the response of the stock prices to the money
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supply news on the UK market.

Since the Bank of England became independent in May 1997, we estimate the impact
of interest rates over two different sub-samples: pre-May 1997 and after-May 1997.
Table 3.4 reports that general changes in interest rates significantly and negatively
affect the FTA on the day of announcemént and after the day of the announcement for
the sample period of pre-May 1997 while this news effect only occurs before the day
of the announcement for the sample period of after-May 1997. Table 3.5 Panel B and
Panel C also show that the response of FTA to the unexpected change in interest rate is
significantly negative prior to and on the day of the announcement for the pre-May
1997 sample period while it is only significantly negative before the day of the
announcement for the after-May 1997 sample period. Stock returns decline by 1.27%
for 1% unexpected increase in interest rate on the announcement days before May
1997, but decrease by 7.26% before the day of announcements after May 1997.
Consistent with the aggregate market, five industries significantly respond to the
unexpected change in interest rate on the day of the announcement for the pre-1997
sample period while little evidence of the response of industries before or after the day .
of the announcement is found. However, six out of ten industries show significant
response before the announcement day while no industry show significant response on

the day or after the day of the announcement for the after-May1997 sample period.

As discussed in previous sections, before May 1997, the chancellor of exchequer and
the governor of the Bank of England jointly decided the UK monetary policy and only
generally indicated the decision of monetary policy to the markets by changing the
rate at which it conducted its daily money market operations. After May 1997 when
the Bank of England became independent, the Bank of England Monetary Policy
Committee (MPC) has had regular meetings to independently decide the monetary
policy needed to meet the inflation target. The regular meeting date is set in advance
and published on the website of the Bank of England and the official bank rates are set
by the MPC and regularly announced to the public in a timely manner according to a
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set schedule. Therefore, we expected before May 1997, the market participants might
have found it hard to anticipate the monetary policy, which would have led to a lower
efficiency in the response of stock returns to the changes in monetary policy before
May 1997 while after May 1997 the market participants found it easier to anticipate
the changes in monetary policy, as a result, the stock prices could respond to the
changes in monetary policy in advance or more efficiently. Results in Table 3.4 and
3.5 suggest that the responses of stock returns to unexpected changes in interest rate
are different before or after the Bank got independent, therefore, consistent with that
expected. Before May 1997, the unexpected change in interest rate affects the stock
returns prior to and on the announcement day, however, after May 1997 it only affects
the stock returns before the announcement day. Our finding suggests that before May
1997, a lower efficiency of the response of stock returns to the changes in monetary
policy occurred since monetary policy was unpredictable before May 1997 while after
May 1997 the market participants could capture the decision of an MPC meeting one
day before the news release and fully respond to the information, which is consistent

with the efficient market hypothesis.

The idea that the response of the UK stock returns to the interest rate announcements
differs for positive unexpected change in interest rate (tightening monetary policy)
from what it is for negative unexpected change in interest rate (loosening monetary
policy) is tested in this section. Table 3.6 reports the results of the asymmetric impact
of unexpected increase or decrease in interest rate on stock returns on the
announcement day for the full sample period as given by equation (3.7). In the last
row of the table, the aggregate market and four out of ten industries (basic industries,
Consumer goods, Telecoms and Financials) can reject the null hypothesis: £, = 5,
therefore, the coefficients for good and bad news are equal could be rejected. The
response coefficients for aggregate market to bad news (unexpected positive change in
interest rate) and to good news (unexpected negative change in interest rate) are all
significantly lower than zero. And the magnitudes of response are slightly different:
aggregate stock returns decline by 1.29% for 1% unexpected increase in interest rate
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but increase by 2.16% for 1% unexpected decrease in interest rate. Similarly, the
responses coefficients of ten industries to the bad news with seven out of ten
significant responses varying from -3.86 to -2.00 are different from the responses to

the good news with only one significant response.

Our finding suggests that there is a weak asymmetric effect of stock return responses
to unexpected change in interest rate. Stock returns response to the unexpected
decrease of interest rate (loosening monetary policy) are slightly more than the
response to the unexpected increase in interest rate (tightening monetary policy). Our
findings are consistent with the studies report loosening monetary policy affects the
stock market more. For example, Jensen and Johnson (1995) which shows that the US
stock market has greater response in periods following good news than in periods
following bad news and Madura (2000) who shows that good news negatively affects
the bank stock prices while bad news has a weak negative effect, but inconsistent with
studies that show the evidence of bad news, for example, Hefer (1986) who presents
that only positive unexpected changes in money supply (bad news) have a significant
effect on the stock prices while the negative unexpected changes in money supply

(good news) have no significant effect.

3.5.2 The Effect of Changes in Interest Rate on Stock Market

Volatility

The effect of unexpected changes in monetary policy on stock market volatility is as
important as the impact of unexpected changes in monetary policy on the level of
stock returns, since the monetary announcements might also affect the stock returns
level and volatility. Therefore the announcement effect of unexpected changes in
interest rate on stock market volatility is examined in the extended GRACH (1, 1)

model.
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The effect of unexpected changes in interest rate on stock market volatility on the
announcement day is tested by equations from (3.8) to (3.14). Table 3.7 reports that in
the mean equation the estimate of the coefficients J, for the aggregate market is
significantly negative. The FTA falls by 1.38% in response to the unexpected increase

BoE 14 test

in interest rate of 1%. In the variance equation, we use the dummy variable 7,
whether days on announcements affect the stock market volatility. Coefficients &; for
the aggregate market is significant, thus, it suggests that unexpected changes in
interest rate announcements affect the aggregate stock market volatility. Table .3.7 also
reports that response coefficients of the ten industries to the unexpected changes in
interest rate in the mean equation are all significantly negative, varying from -1.35 for
Telecoms to -0.61 for Oil and gases. Moreover, five out of the ten industries: Basic
materials, Industrials, Consumer goods, Financials and Utilities exhibit statistically
significant coefficients &), suggesting that unexpected changes in interest rate

announcements affect the stock market volatility of industry sectors on the day of the

announcement, which is once again consistent with the aggregate market.

Thus results in Table 3.7 show that the Bank of England interest rate announcements
negatively affect the UK stock market volatility, consistent with what’s expected.
We expected to see that increasing interest rates would be bad news for the stock
market while reducing interest rate would be good news for it. Our finding is also
consistent with large number of previous studies that provide evidence of the response
of stock market volatility to monetary policy, for example, Lobo (2000), Flannery and
Protopapadakis (2002), Bomfim (2003), Guo (2004) and Chulia-Soler et al. (2007) for
the US market, Chang (2008) for the Taiwan market, Bredin et al. (2005) for Irish
market and Wongswan (2006) for the Korean market, but inconsistent with Rangel
(2006) who finds no evidence of the impact of the US Fed funds rate target

announcement impact on the conditional volatility of the US stock market.

The preannouncement effect or delay effect of the impact of unexpected changes in
interest rate on stock market volatility are also examined by multiplicative dummies
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for volatility on the day, before and after the announcement using equations (3.8) to
(3.13) and equation (3.15). Table 3.8, in the last row of the table, reports that, the
aggregate market and eight out of 10 industries can reject the null hypothesis:
6;=6,=6;=0. In the mean equation The FTA falls by 1.24% in response to the
unexpected increase in interest rate of 1%. In the variance equation, two coefficients
6, and &; for the aggregate market are significant, which suggest that unexpected
changes in interest rate announcements affect the aggregate stock market volatility on
and after the day of announcement. Similarly, response coefficients of all ten
industries to the unexpected changes in interest rate in the mean equation are all
significantly negative, varying from a low of -1.32 for Basic materials to a high of
-0.65 for Oil and gases. In the variance equation, three out of ten industries: Basic
materials, Industrials, Consumer goods, exhibit statistically significant coefficients &,.
Also with three exceptions: Healthcare, Telecoms and Financials, the ten industries
exhibit statistically significant coeflicients &;. This suggests that unexpected changes

in interest rate announcements affect the stock market volatility of the industry sector

on and after the day of announcement, which is consistent with the aggregate market.

Therefore, results in Table 3.8 provide evidence of the delay effect, but no evidence of
the pre-announcement effect. Our finding for the pre-announcement effect is
consistent with studies which report no pre-announcement effect, for example, Bredin
et al. (2005) show no preannouncement effect on stock market volatility, but
inconsistent with Bomfim (2003) who shows that a pre-announcement effect is
presents for the sample period after-1994. Moreover, our finding is inconsistent with
most studies that show no delay effect on the response of stock market volatility to

monetary policy, for example, Bomfim (2003) and Bredin et al (2005).

As discussed in previous sections, the granting of independence to the Bank of
England in May 1997 has important meaning for the decision of monetary policy and
the stock market. We therefore test the impact of unexpected change in interest rate
announcement on stock market volatility before and after the independence of the
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Bank of England. We assume that the market participants might find it hard to
anticipate the monetary policy, which might lead to a lower efficiency of response of
stock market volatility before May 1997 while after May 1997 market participants
may find it easier to anticipate the changes in monetary policy, as a result, the stock
prices may respond to the changes in monetary policy in advance or more efficiently.
Table 3.9 reports the results of estimating equations (3.8) to (3.13) and equation (3.17).
It shows that the aggregate market and the ten industries can reject the null hypothesis
Hy: 6,=6,=6;=0 and eight industries can reject the null hypothesis Hg. §,=85=5;=0. In the
mean equation, the coefficient for the aggregate market is significantly negative. In
the variance equation, before May 1997 the unexpected changes in interest rate
significantly affect the aggregate stock market volatility on the announcement day,
while after May 1997 the expected changes in interest rate have no effect on ;[he days
prior to, on the day and after the announcement day. Similarly, in the variance
equation, before May 1997 the unexpected changes in interest rate significantly affect
the stock market volatility of four industries: Basic materials, Consumer goods,
technologies and Utilities, on the announcement day. Althoﬁgh all industries with two
exceptions: Consumer goods and Healthcare, show significant coefficients on the day
after the announcement day, the aggregate market does not reflect the effect. After
May 1997, four industries show significant coefficients on the day of announcement
on the opposite directions and five industries show significant coefficients on the day
after the announcement day. However, after 1997 these effects do not show up in the

aggregate market.

Therefore, we find that unexpected changes in interest rate announcement differ in
their effect on the stock market volatility before and after the Bank of England became
independent: before the Bank of England became independent, the stock market
volatility could not fully anticipate the changes in interest rate and reflected the
unexpected changes in interest rate on the day of the announcement while after the
Bank was made independent the market participants could fully anticipate the changes
in interest rate and stock prices could reflect this information in advance. Our findings
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are consistent with what was expected and with evidence from US, e.g. Bomfim (2003)
who shows that the US Fed monetary decisions change in 1994 affected the impact of

monetary policy on the US stock market volatility.

The asymmetric impact of unexpected increase or decrease interest rate on stock
market volatility on the announcement day is examined in this section. Table 3.10
reports the results of estimating equations (3.9) to (3.13), and equations (3.17) and
(3.18). The aggregate market and 10 industries can all reject the null hypothesis H,: £,
= and Ha. 6; = 8-, which means that the response to positive unexpected changes
in interest rate (bad news) is different from the response to negative unexpected
changes in interest rate (good news) in the mean and variance equations. In the mean
equation, the FTA falls by 1.41% in response to the unexpected increase in interest
rate of 1% but increase by 1.36% to the unexpected decrease in interest rate of 1%. In
the variance equation, coefficient &, for the aggregate market is significant but
coefficient &, is insignificant, which suggests that only unexpected increase in interest
rate announcements affect the aggregate stock market volatility. Similar to the
aggregate market, in the mean equations, seven industries have larger coefficients for
the unexpected increase in interest rate than the unexpected decrease in interest rate.
In the variance equation, the unexpected increase in interest rate significantly affects
the stock market volatility of seven industries: Oil and gases, Basic materials,
Industrials, Consumer goods, Financials, Information technologies and Utilities, while
the unexpected decrease in interest rate significantly affects the stock market volatility

of four industries.

Therefore, results in Table 3.10 suggest that an asymmetric stock market volatility
responses to unexpected interest rate occurs and stock market volatility respond to the
unexpected increase in interest rate (tightening monetary policy) more than the
unexpected decrease in interest rate (loosening monetary policy) on the announcement
day. Our findings are consistent with studies that report that bad news affects the stock
market volatility more than good news, for example, Bomfim (2003), Bredin et al.
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(2005), Rangel (2006) and Chulia-Soler et al. (2007).

3.5.3 The Effect of Changes in Money Supply on Stock Returns

In this section, the impact of money supply on stock returns is investigated to
determine whether or not the announcements of the Bank of England’s’ broad money
supply (M4) affects the UK stock returns. Table 3.11 reports the results of estimating
equations (3.19) and (3.20) for the impact of general changes in money supply on
stock returns. The estimates of the coefficients £ for the changes in money supply for
the aggregate market shows that on the announcement days, the FTA falls by 0.47% in
response to an increase in money supply of 1%. Other coefficients before the
announcement day are significantly positive, and coefficients after and within
three-days after thé announcement day are insignificant. The results suggest that
money supply announcements adversely affect the aggregate stock market on the
announcement day. And changes in money supply positively affect the aggregate stock
market before the announcement day. Five out of ten industries (Industrials, Consumer
goods, Consumer services, Telecoms and Financials) show that response coefficients
for money supply on the announcement day varying from a low of -0.75 for Telecoms
to a high of -0.38 for Consumer services are significantly while the coefficients for the
rest of the five companies are insignificant. Four industries: Basic materials, consumer
service, Telecoms and Information technologies, present significantly positive
response to the money supply before the announcement day. Four industries: Oil and
gases, Basic materials, Industrials and Utilities, show significantly negative response
after the announcement day. The results for industries also suggest that money supply
announcements negatively affect the stock returns of industry sectors on the day of
announcement, which is consistent with the aggregate market. Also, changes in money
supply positively affect the stock returns before the day of the announcement but

negatively affect it after the day of the announcement.
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According to the efficient market hypothesis, only unexpected changes in money
supply which contain new information will be associated with changes in the stock
returns when the announcement is released while expected change in money supply
will not, thus, we also test the impact of expected and unexpected changes in money
supply on stock returns by equations (21) and (22). Table 3.12 shows that stock
returns of FTA decline by 0.86% for 1% unexpected increase in money supply on the
announcement days while response coefficients of aggregate stock returns to
unexpected changes in money supply before or after the day of announcement are
insignificant, which means that the unexpected changes in money supply only
significantly and negatively affect the FTA on the announcement day. Moreover, if the
changes in money supply are divided into expected and unexpected component, the
expected changes in money supply have no impact on the aggregate stock returns.
Similarly, six out of ten industries, Oil and gases, Industrials, Consumer goods,
Consumer services, Telecoms and Financials, respond significantly and negatively to
the unexpected changes in money supply on the announcement day. Only two
industries have significantly positive coefficients before the day of the announcement
and only one has significantly negative coefficient after the day of the announcement,
while the rest of the coefficients are insignificant. No industry has a significant
coefficient for the expected change in money supply on the day of announcement and
only a few industries have significant coefficients before or after the day of the
announcement. Consistent with the aggregate market, unexpected changes in money
supply negatively affect the stock returns of industry sectors while expected changes

in money supply have little effect on the stock returns.

Results in Table 3.11 and 3.12 suggest that the money supply announcements
negatively affect the UK stock returns and the unexpected changes in money supply
have significant effect while the expected changes in money have very little effect,
consistent with efficient market hypothesis. The negative impact found for monetary
supply announcement is consistent with what is expected. Our findings are
consistent with most literature which presents evidence of the impact of money supply
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announcements on stock returns, for example, Berkman (1978), Lynge (1981), Cornell
(1983), Pearce and Roley (1983), Tarhan (1987), Jain (1988) and McQueen and Roley
(1993) for the US market, but are inconsistent with Goodhart and Smith (1985) and
MacDonald and Torrance (1987) who investigate the impact of money supply (£M3)
on the UK stock market and find no conclusive evidence of announcement effect of

money supply on the UK stock market.

Moreover, although evidence of pre-announcement effect or delay effect has been
confirmed in some studies, we find that neither pre-announcement effect nor delay
effect occurs. Our finding for the pre-announcement effect of the money supply on the
stock returns is consistent with Bredin et al (2005) which show no pre-announcement
effect, but inconsistent with Jensen and Johson (1993) which find the
pre-announcement effect. Moreover, our finding is consistent with Jensen and Johson
(1993) and Pearce Roley (1985) who show no delay effect on the response of stock
returns to monetary policy in the US market, also consistent with Goodhart and Smith
(1985) and MacDonald and Torrance (1987) who find no evidence of delay eftect on

the response of the stock prices to the money supply news (£M3) on the UK market.

The asymmetric impact of unexpected increase or decrease in money supply on stock
returns on the announcement day is also examined in this section. Table 3.13 report
the results of estimating equation (23). Although neither the aggregate market nor the
ten industries can reject the null hypothesis H;: B, = 8 at lower than 10% significant
level, the response coefficients for the aggregate market and three industries (Oil and
gases, Consumer goods and Telecoms) to unexpected increase in money supply are
significantly negative, for example, stock returns of FTA decline by 1.31% for 1%
unexpected increase in money supply on the announcement days, while none of them
respond significantly to the unexpected reduction of money supply.. Therefore, we
find that there is little evidence of asymmetric stock returns responses to unexpected
money supply and stock returns response to the unexpected increase in money supply
are equal to the response to the unexpected reduction of money supply. Our finding
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is inconsistent with Hefer (1986) Jensen and Johnson (1995) and Madura (2000) who

report the asymmetric effect.

In conclusion, the results of event studies suggest that stock returns significantly and
negatively respond to announcements of both changes in interest rate and changes in
money supply around the announcement day. The unexpected changes in monetary
policy contribute to this negative effect while the expected change in the policy has
little impact. The responses of stock returns to unexpected changes in interest rate are
different for the periods before and after the independence of the Bank of England.
Furthermore, the results of the event studies show mixed findings for the

pre-announcement effect, the delay effect and asymmetric effect.

In addition, the results of GARCH models suggest that unexpected changes in interest
rate also affect the stock market volatility. The responses of stock market volatility to
unexpected changes in interest rate are different before or after the independence of
the Bank of England. A delay effect exists in the response of stock market volatility to
unexpected changes in interest rate. Evidence of asymmetric effect is found: the
unexpected increase in interest rate (tightening monetary policy) affects the stock
market volatility more than the unexpected decrease of interest rate (loosening

monetary policy).

3.6 Summary

Financial markets have long considered whether the central banks’ monetary policies
affect stock returns. Many studies in the area using the event-study methods
investigate the announcement impact of monetary policy and focus on the effects of
monetary policy announcement on either the level of stock returns or the volatility of
stock returns. This chapter aims to find out whether the monetary policy affects the

stock returns and stock market volatility. Since interest rate and money supply are
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both important indicators for monetary policy, this chapter investigates the impact of
announcements of both interest rate and broad money supply on the UK stock returns
and the impact of announcement of interest rate on the stock market volatility.
Moreover, because the dependence of the Bank of England affects not only the
decision of monetary policy, but also the way that monetary policy is announced, and
even the meaning of the monetary policy to the stock market. This chapter also
compares the announcement effect of monetary policy on the stock returns before and

after the independence of Bank of England in May 1997.

The results presented in this chapter are consistent with most former studies and
confirm that the monetary policy announcements negatively affect the UK stock
returns and stock market volatility. Stock returns significantly and negatively respond
to announcements of both changes in interest rate and changes in money supply. The
unexpected changes in monetary policy contribute to this negative effect while the
expected change in the policy has little impact. Unexpected changes in interest rate
also affect the stock market volatility, consistent with most of the literature which
presents evidence of the effect of monetary policy announcements. Our findings imply
that the announcements of tightening monetary policy will be the bad news for the
stock, but the announcements of loosening monetary policy will on the contrary be the

good news,

Furthermore, the responses of stock returns or stock market volatility to unexpected
changes in interest rate are different before or after the independence of the Bank of
England. Pre-May 1997, the unexpected changes in interest rate affect the stock
returns on the announcement day and before the announcement day, however,
after-May 1997, stock returns are mainly affected before the announcement day.
Similarly, pre-May 1997, the unexpected changes in interest rate affect the stock
market volatility on the day of the announcement, however, after-May 1997, it has
little impact on the stock market volatility. It suggests that before the Bank of England
became independent, the stock market participants could not fully anticipate the
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changes in interest rate thus the stock prices reflected the unexpected changes in
interest rate around the days of the announcement while after the Bank became
independent the market participants could fully anticipate the changes in interest rate
thus stock prices reflected this information in advance. Our findings are consistent

with the efficient market hypothesis.

The results in this chapter show mixed findings for the pre-announcement effect and
the delay effect. We find that a pre-announcement effect occurs in the response of
stock returns to unexpected changes in interest rate and a delay effect exists in the
response of stock market volatility to unexpected changes in interest rate, however, no
pre-announcement effect or delay effect occurs in the response of stock returns to
. unexpected changes in money supply. It suggests that a leakage of information occurs
before the interest rate released by the Bank of England on the official announcement

date and stock market volatility response to interest rate announcements is slow.

Mixed empirical results are found for the asymmetric effect in this chapter. A weak
asymmetric effect of stock return responses to unexpected changes in interest rate
were found suggesting that the response to the unexpected decrease of interest rate
(loosening monetary policy) are slightly more significant than the response to the
unexpected increase in interest rate (tightening monetary policy). However, we also
find that the unexpected increase in interest rate (tightening monetary policy) affects
the stock market volatility more than the unexpected decrease of interest rate
(loosening monetary policy). Moreover, we find no symmetric effect occurs in the
response of stock returns to money supply announcements. Therefore, our findings
suggest that the asymmetric effect could be either nonexistent or pointing to different

directions.

In conclusion, the implications in this chapter confirm the hypothesis that monetary
policy is an important determinant of stock prices. We have found that monetary
policy negatively affects stock returns and stock market volatility and changes in the
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decision makers (e.g. the dependence of the Bank of England and introduced
Monetary Policy Committee (MPC)) influence the response of stock market to the
monetary policy. We have also found that the unexpected changes in monetary policy
affect the stock returns, while the expected changes have little effect, which is

consistent with the efficient market hypothesis.
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Table 3. 1 Unbiasedness Test
P =a+pP +¢,

a

B
R?
Durbin-Watson Test

F-test: (a, /)=(0,1)
Breusch-Godfrey LM(12)

0.00074
(0.000699)[0.2922]
0.9166
(0.086272)[ 0.000]
0.5456

2.41

0.5618 (0.5720]

1.34[0.2091]

Notes: Standard-errors are shown in parentheses and p-values are shown in square brackets.
*, %*, **4Significant at 10%, 5% and 1% level, respectively.

Table 3. 2 Test of the Weak Form Efficiency

P—P =a+BF +.+P,P,+e

a
)]
b
B
B
Bs
Bs
5
Bs
B
B
B

B

R?

Durbin-Watson Test
Breusch-Godfrey LM(12)
F-test:(8)=(0)

0.00153
(0.00140)[0.2778)
-0.13190
(0.08968)[0.1458)
0.04378
(0.09181)[0.6349)
-0.05296
(0.09407)[0.5752)
-0.02695
(0.09165)[0.7696)
0.05265
(0.09075)[0.5636)
-0.10189
(0.09083)[0.2657)
0.00270
(0.09170)[0.9766)
0.09555
(0.09860)[0.3358)
-0.05403
(0.0983)[0.5844]
0.05936
(0.09711)[0.5429)
-0.10904
(0.09513)[0.2555)
0.03867
(0.0932)[0.6797)
0.1346

2.12
0.2108[0.9973)

0.9209 [0.5311]

Notes: Standard-errors are shown in parentheses and p-values are shown in square brackets.
* # sesSignificant at 10%, 5% and 1% level, respectively.
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Table 3. 3: Summary Statistics for the Announcement of Monetary Policy

Panel A: Bank of England Official Bank Rate

Actual changes
in interest rate

Expected changes
In interest rate

Unexpected changes
in interest rate

mean -0.0001
median 0.0000
Max 0.0300
Min -0.0200
S-d 0.0067
Skew 1.6316
J-B 468.1877
obs 270

-0.0002
0.0000
0.0266
-0.0244
0.0054
0.9833
407.4098
270

0.0001
0.0000
0.0191
-0.0125
0.0027
2.4049
3622.2720
270

Note: Max, Min. S-d, Skew, J-B and obs refer to Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test and observalions,

respectively.

Test The sample period of the Bank of England official bank rate is from 3™ Jan. 1978 10 31% Dec. 2007.

Panel B: Broad Money Supply (M4)

Actual changes
in money supply

Expected changes
in money supply

Unexpected changes
in money supply

mean 0.0074
median 0.0070
Max 0.0220
Min -0.0040
Sd 0.0045
Skew 0.2362
J-B 2.2346
obs 96

0.0073
0.0060
0.0180
-0.0040
0.0036
06378
13.8933
96

0.0001

0.0000
0.0160

-0.0080
0.0030
1.0680

232.1707
96

Note: Max, Min, S-d, Skew, J-B and obs refer to Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test and observations,

respectively.

The sample period of the Bank of England broad money supply is from 1* Jan. 2000 to 31% Dec. 2007.
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Panel C: Stock Indices on and around the Announcement Date of the Bank of England Official
Bank Rate

FTA ol BM ID CG HL Ccs ™ FN IT ut

Rt
mean -0.0002 -0.0013 -0.0006 -0.0011 -0.0009 -0.0002 -0.0011 -0.0016 -0.0006 -0.0010 -0.0013
median 0.0000 -0.0012 -0.0003 0.0004 -0.0002 0.0000 -0.0007 -0.0007 -0.0005 0.0000 -0.0013

Max 0.0298 0.0632  0.0507 0.0298 0.0504 0.0310 0.0389 0.0569 0.0490 0.0899 0.0311
Min -0.0551 -0.0515 -0.0656 -0.0704 -0.0837 -0.0570 -0.0506 -0.0647 -0.0423 -0.0648 -0.0475
Sd 0.0098 0.0149  0.0130 0.0125 0.0146 0.0116 0.0108 0.0170 0.0123 0.0189 0.0106
Skew -0.6599 0.0570 -0.4481 -1.7769 -13382 -0.9135 -059756 -0.1525 0.2709 0.1916 -0.4317
J-B 226.00 57.17 178.52 665.85 486.29 129.65 139.63 21.45 96.67 40.10 53.92
Ry

mean -0.0006 0.0007  0.0001 -0.0012 -0.0009 -0.0014 -0.0005 0.0004 -0.0010 -0.0019 0.0000
median -0.0004 0.0010 0.0012 0.0001 0.0009 -0.0006 -0.0003 -0.0011 0.0001 -0.0001 -0.0004

Max 0.0312 0.0382 0.0854 0.0353 0.0375 0.0288 0.0486 0.0488 0.0476 0.0918  0.0460
Min -0.0430 -0.0539 -0.0616 -0.0803 -0.0741 -0.0442 -0.0396 -0.0562 -0.0511 -0.1758 -0.0415
s-d 0.0104 00142 0.0153 0.0137 0.0146 0.0115 0.0116 00168 00132 0.0260 0.0115
Skew  -0.4727 -0.3268 06172 -1.6736 -1.0107 -0.5177 0.2900 02767 -0.2236 -14583  0.1394
J-B 3248 8911 34853 75014 14246 1672 6527  7.686 45597 123093 71.92
Rt

mean 0.0008 0.0018 0.0001 -0.0004 -0.0007  0.0007 0.0006 0.0014 0.0002  0.0006 0.0008
median  0.0011 0.0014 0.0003 0.0003 0.0000 0.0002 0.0008 0.0003 0.0014 0.0008 0.0004

Max 0.0421 0.0481 0.0395 0.0475 0.0536 0.0360 0.0401 0.0576 0.0566  0.0689 0.0335
Min -0.0743 -0.0762 -0.0944 -0.0847 -0.1117 -0.0701 -0.0742 -0.0370 -0.0768 -0.0824 -0.0374
Sd 0.0108  0.0148 0.0135 0.0135 0.0151 0.0115 0.0114  0.0147 0.01389  0.0190 0.0096
Skew -1.1130 -0.5043 -1.7388 -1.9812 -1.9209 -1.0858 -1.2098 04581 -0.9144 -0.1845 -0.2138
J-B 903.74 143.58 1273.61 114294 198536 425.10 778.54 31.35 326.04 93.61 26.73
Ray

mean 0.0000 0.0012 -0.0004 -0.0027 -0.0025 -0.0009 -0.0010 0.0002 -0.0014 -0.0023 -0.0004
median 0.0015  0.0028 0.0006 -0.0014  -0.0011 0.0012 0.0004 -0.0025 0.0021 0.0011 0.0000

Max 0.0500 00602 00763 00653 00759 0.0532 0.0632 0.0947 0.0804 01754  0.0849
Min 0.1539 -0.1271 -02093 -0.1802 -0.2315 -0.1550 -0.1519 -00956 -0.1539 -0.2802 -0.0573
S 00198 00248 00272 00265 00290 0.0219 00229 00307 00256 00436 0.0189
Skew  -1.8425 -0.7822 -24009 -2.3709 -2.8117 -2.0466 -1.5410 01366 -1.2240 -1.1378 02941
J-B 2041.55 103.73 268533 1469.13 3616.38 1296.05 861.93 1210 414.44 79544 7877
Obs 270 183 183 183 183 183 183 183 183 183 177

Notes: FTA is the first difference of logs of FTSE All Share Index, Ol is the first difference of logs of Oil and gases index, BM is the first
difference of logs of Basic materials index, ID is the first difference of logs of Industrials index, CG is the first difference of logs of Consumer
goods index, HI is the first difference of logs of Healthcare index, CS is the first difference of logs of Consumer services index, TM is the first
difference of logs of Telecoms index, FN is the first difference of logs of Financials index, IT is the first difference of logs of Information
technologies index and UT is the first difference of logs of Utilities index. The sample period of FTA is from 3™ Jan. 1978 to 31 Dec. 2007, O,
BM, ID, CG. HL, CS, TM, FN and IT is from 17 Jan. 1986 to 31™ Dec. 2007, UT is from 9" Dec. 1986 to 31% Dec. 2007.

Max, Min, S-d, Skew, J-B and obs refer to Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test and observations,
respectively. :
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Panel D: Stock Indices on and around the Announcement Date of M4

FTA Ol BM 1D CG HL CS ™ FN IT uTt
R;.
Mgan 0.0007 0.0010 0.0026 -0.0007 0.0016 0.0007 0.0004 -0.0004 0.0006 -0.0001 0.0017
median 00012 -0.0002 00013 00008 00002 00008 0.0006 -0.0026 00000 0.0061 0.0012
Max 0.0361 0.0384 0.0805 0.0266 0.0517 0.0282 0.0267 0.0530 0.0526 0.0687 0.0380
Min -0.0378 -0.0432 -0.0621 -0.0700 -0.0377 -0.0264 -0.0309 -0.0326 -0.0502 -0.0541 -0.0271
Sd 0.0110 0.0146 0.0156 0.0138 0.0141 0.0104 0.0086 0.0157 0.0146 0.0207 0.0099
Skew 0.0743 -0.2534 -0.1856 -1.7400 0.6636 -0.1385 -0.3033 0.6972 0.3303 0.5100 0.4151
J-B 27.39 4.5065 75.24 215.59 2068 1.1957 14.74 12.02 47 .41 18.38 20.95
R
Mtean -0.0016 -0.0014 0.0001 -0.0022 -0.0015 -0.0014 -0.001% -0.0026 -0.0020 -0.0056 -0.0014
median 0.0006 0.0007 0.0004 -0.0007 -0.0012 -0.0011 -0.0002 -0.0018 -0.0005 -0.0015 -0.0010
Max 0.0236 0.0273 0.0316 0.0158 0.0271 0.0200 0.0255 0.0360 0.0269 0.0508 0.0158
Min -0.0542 -0.0808 -0.0891 -0.0563 -0.0511 -0.0481 -0.0395 -0.0726 -0.0600 -0.1212 -0.0465
Sd 0.0104 0.0142 0.0139 0.0117 0.0128 0.0107 0.0101 0.0164 0.0125 0.0257 0.0091
Skew -1.7787 -1.3952 -2.7342 -21704 -13443 -1.2517 -06777 -1.1111 -1.6782 -1.3019 -1.5436
J-B 236.37 74.50 1309.26 287.82 92.58 72.42 35.13 73.60 196.47 91.61 160.01
Rt
Mean -0.0008 -0.0003 -0.0006 0.0000 -0.0020 -0.0008 -0.0004 -0.0022 -0.0007 -0.0035 0.0012
median 0.0002 0.0009 0.0000 -0.0004 -0.0014 -0.0005 -0.0004 -0.0011 0.0001 -0.0020 0.0008
Max 0.0289 0.0331 0.0326 0.0383 0.0220 0.0355 0.0459 0.0363 0.0535 0.0575 0.0331
Min -0.0425 -0.0536 -0.0536 -0.0385 -0.0881 -0.0614 -0.0312 -0.0492 -0.0376 -0.0617 -0.0344
Sd 0.0105 0.0136 0.0137 0.0120 0.0146 0.0128 0.0109 0.0160 0.0129 0.0201 0.0101
Skew -0.6614 -09304 -1.0175 -0.4171 -2.5294 -1.0980 0.5226 -0.2561 0.1979 0.0302 -0.2844
J-B 37.37 36.78 61.82 22.42 661.09 116.02 42.209 22288 53.15 6.7563 35.290
RA]:
Mean -0.0017 -0.0008 0.0021 -0.0029 -0.0020 -0.0014 -0.0010 -0.0051 -0.0021 -0.0092 0.0015
median -0.0002 0.0013 0.0023 0.0013 -0.0011 0.0000 0.0007 -0.0035 -0.0009 -0.0027 0.0032
Max 0.0339 0.0418 0.0773 0.0410 0.0469 0.0411 0.0307 0.0681 0.0419 0.1575 0.0714
Min -0.0905 -0.1228 -0.0997 -0.1612 -0.1665 -0.0645 -0.0634 -0.0945 -0.1331 -0.1735 -0.0541
Sd 0.0167 0.0254 0.0250 0.0252 0.0268 0.0184 0.0177 0.0261 0.0219 0.0419 0.0168
Skew -1.6924 -1.4347 -0.9588 -3.1523 -2.5251 -0.4477 -0.8822 -0.5494 -2.2990 -0.1725 -0.2685
J-B 256.81 119.89 89.10 11567.30 835.46 5.8968 22.09 13.49 684.85 57 .61 68.54
Obs 86 86 96 96 96 96 96 96 96 96 96

Notes: FTA is the first difference of logs of FISE All Share Index, Ol is the first difference of logs of Oil and gases index, BM is the first
difference of logs of Basic materials index, ID is the first difference of logs of Industrials index, CG is the firsi difference of logs of Consumer
goods index, HI is the first difference of logs of Healthcare index, CS is the first difference of logs of Consumer services index, TM is the fyrst
difference of logs of Telecoms index, FN is the first difference of logs of Financials index, IT is the first difference of logs of Information
technologies index and UT is the firsi difference of logs of Utilities index. The sample periods of all variables are from 1* January 2000 to 31%
December 2007.
Max, Min, S-d, Skew, J-B and obs refer to Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test and observations,

respectively

120



1Tl

‘A[9An2dsal ‘[2A3] %1 PUB %S ‘%01 I8 HBOYIUBIS as "se '«
"LOOT 33 1€ 01 9861 "33 46 WOY ST 1 *L00Z 330 [ € 01 9861 'Ue[ [ wWoly st 1] pue N AL SO “TH DD Al “WH ‘10 'L00T 330 1€ 0} 8261 "Uef € Woly st Y14 Jo pouad ajdures 3y s13xeiq
arenbs u1 umoys are sanfea-d pue sasayjuared Ut UMOYS AIe SIOLD PIBPURS “A|9AL03dsal *Xapl) SaNI[U) PUe Xapul s31F0]0uUYda) UOLBULIOJU] ‘XIPUT S[RISURUL] ‘X3PUT SWIOII[I], *XIPUI SIINAIIS JSWNSUOD)
*X3pUl 3edYI[ESY ‘X3pUl SPOOT ISWNSUOY) ‘XapUl S[ELNSNPU] ‘Xaput S[eLIlew dIseq ‘Xapul $3sed pue 10 ‘Xapu] a1eyS [V ISLJ 01 19J31 1N pue 11 ‘Nd ‘WL ‘SO “TH DD ‘dl ‘WE ‘10 “VLJ S9I0N

{Ls000) [z£91°0) feeso'0] (21010 [s1zo'0)  [96vs ol [ezzol [sitovol  [Lszool losoo0l  [vosz0l (Loo0°0] {oooo 0l
(zoee'0) (estl'0) (z61¥'0) (2205°0) (612e'0) (s18€°0) (azv0)  (ev0)  (zZevvo) (soov'0) (cL£60) (2261°0) (i 0)
v
wsOPS6°0-  2000°L- LEV69'0-  S.28°0- «G658'0- /9120~ 6185°0-  ¥/9E0-  wPVEE'0  wms0ELLl-  ZBIOZO"  waaZBLB0-  ...6E08°0 Ty
[6288'0] [86L2°0] [segs'0]l lo998°0] lesee0] (29201 [otes0l [bzzgol  [ooivol [zozz'0)  [zogz0) [o250°0) [oe90°0]
(9g21°0) (e1£°0) (86ZZ0)  (£¥2°0) (o8gL'0) (pO6LO) (86VZ0)  (2ZT0) (ezz0) (ev20)  (6955°0) (9901°0) (6260°0)
S¥Z0'0  SZLL'O- _986LE00-  OLYOO- Z510°0- v950°0  YPEL'D-  G8YO'0  PLOL'O-  /B6Z0- 28990 .9V0Z0-  .pIBLO- Wy
[oooo'0) [szzzo [evroo]l loLzool [ozoool [isveol  [1esLol  [9s60'0]  [69L0°0) [zz800]  [vL9z70] [o000°0] [ooo0°0]
(sz61°0) {(822v0) (tyrz'o)  (2822°0) (2981°0) (e8L'0) (gsgz0) (1512'0) (s58%20) (szezo)  (5985°0) (2680°0) (160°0)
waG6L6°0  /EEZG0-  ..00ES0"  .866D°0-  ...0SBS'0-  68B/L°0-  60LED-  LSHLEQ  ..PEESC-  .866£0" G810 wea80LP'0" wuuOVSYO N
[ezsz0]  [82ZY2 0] [ogiso] [990€°0] [vovi'o] [sezoo]l [vozs0l [g6ze'0l  [99.2°0] [coso0]  [eec00) [zseL o) {L180°0]
(ez6L°0) (LLe0) (reozo) (s6:2°0) (€2210) (si61'0) (zobz'o) (250Z0) (1viZ0) (bevz0)  (6515°0) (L560°0) (1680°0)
256500~  LP¥OE0-  B8EPTEL'O- 9982 °0- 9852°0-  ZP60'0- 99810~  vhPOD-  9EEZ0- .bPIYO-  .S8OL°)L- 0EPL'0- 5910 Yy
2002721 L66L1V0- l00Z721-
1661/9 Z96L/1 Z96L/1
in 1) N4 WL [3e] TH 99 al g 10 vid

(Swinjal aje[nwnaoe skep aanp fy) '+ 1vy + ="y (1 ‘0°1=g) 3+ 'vg+p0=""Yy
SUIN)IY N20)S U0 ey )sa1ayuf ur sasuer)) Jo s3I b °c dqeL

swmal ydois pue Adijod Areuoly ¢ 1aydey)



ccl

"A13A122dS31 19A3] %[ PUB 946 ‘%401 1B BT IS uss "eo ‘»
"L00T 33 1€ 01 9861 930 6 WO St 1N "L00T 33 [€ 03 9861 "Uef | woly st []
pue N4 ‘WL "SD “TH DD ‘Al 'WH '10 "L00Z 39 , 1€ 0 861 Wer ¢ wo st V] 4 jo pouad ajdwes ay] 's13§0e1q arenbs u1 umoys are sanfea-d pue sasayjuared Ut waoys
a1e SI0113 prepuels SA[2AN3dsaI ‘X3pul s3I PUB X3pU! S31TO[OUYDI) UOLBULIJU] “XIPUT SRISURUL] X3pUT SWOD[3]. “Xapul S3IIALIS JAUMSUOT) “XIPUI LIYI[EdY ‘X3pul
Sp0o03 Iawnsuoy) *Xapul S[BIUSNPU] "X3pU! S[EUIILW dISeg ‘Xapul sased pue |10 'Xapu] areys [V IS.LJ 03 J3Ja1 1N pue 11 'NJ WL ‘SO “TH DI ‘dl 'INg ‘10 ‘V.L4 :S910N

[ogzool  [1v02°0) [isvLol  [oLsL0) [seat0)  [oere o) {ze99°0] [Lozeo] [esee0) [086.2°0) [ooo0°0)
(92260} (6002°2) (so6Z'L)  (stvsL) (zevLt)  (9zi1't) (rrovL) (zve1)  (voget) (o0ezZ'L) (s5Ep°0)
~S5P81°2- LLE8°0 .889'L-  LbeZT- $6S°L-  §950'L- Z/BJE90  LZESEL'D  66LEL- GLED  wablbEl-
logsoo]l  [vooL0) fieveol [soveol  [es600] [stoeol  [eserol  [zese0]  [2020°0] [6200°0] [¥690°0)
(e2ee'0)  (vpee0) (veap0)  (5825°0) (62v'0) (z91v'0)  (s8vs0)  (sposo)  (giLs0) (809P'0) (sezz0)
1EV.
__ablole pLOE L~ SBSY'0-  OESS0-  L6LLL0- 91500 2128°0- Z99P°0-  .SOE6°0"  «ualS6E)- Sswovo- 4 4
[9665°0] [sgLz 0} [sobr'o] (zeozol lezozo]l  [eosz ol [szoz 0] [z2900]  [206L°0) [z20s0] [8902°0)
(y05°0) (2656°0) (9£02'0)  (88YL°0Q) (e6250)  (Zs85'0) (199.2°0) (8200) (s289°0) (8v20) (62v2°0)
2592°0 6v8L°L SLPO'L 159270 9rr90 9££9°0 01980 L9271 v.68°0 65820 cesoo- §
{evo6°0] [soc 0] lzeseol  [s20270) [lsos0] [eps20l [s152°0] [zzev0]l  [oosi-o) [Z1p10) {9e60°0)
(es6L0)  (566£°0) (ecoz'0) (sosz'0)  (e9Lz’0) (26L2°0)  (B98Z0) (vszo)  (2552°0) (z082Z'0) (zzzL0)
__ BEZO0-  SI9EO- QEPZ0-  €50L°0- 6YPL0- LS00~ LLOEE0-  S698L°0- _ 96960~  SELYO-  .IPIZO- 4wy
[bez00] [z82°0] [suo]l  logsool (psLo0]  [vLve0l [er2970) [syvy0]  [bp90°0] [bs81-0) [0000°0)
(2v25'0)  (s9Le’l) (e8sg'0) (1sv80)  (v2zs0)  (BL8S0)  (12e2'0)  (6£69'0)  (9£92°0) (1602°0) (rvezo)
~LELE' L. OLBYSE0  00LESO°L-  .ZELP'L-  «aSOSE'L- 16560 £E1E°0 LLES'O-  LDIZY}- 12960 .az6ETV I
{€000°0] {28510 [bsso0l  [1iee0) lseyoo]l  [60£9°0] [L8LL 0] [sesro]l 921700 [bELO0) ltierol
(gszz'0) (zesp'0) (gopz0) (991£0) (ppL270) (sLz0) (18220 (6652°0) (982°0) (959Z°0) (zsLL-0)
~sE0P8°0" 626970 -6820°0-  GBOE'0-  ..USEP'0- _ LEPOLO- 9ee 0- 66EE'0-  BIEVO- .lE99'CC sviio- 4 N
[z1v00] {asy o) [bzooo] [g6220] [eorto]  [2vsool [b&o¥0) [zioeo]  [zezzol [1ezz 0l [s600°0)
(ezss'0)  (¥856°0) (980g'0) (8658°0)  (brbs0)  (o6850)  (66£20)  (62€90)  (5859°0) (e6v20) (sezz0)
—b9CL b L2LL0-  waS9LB8L-  SOEQ'L- 281800 .6PELL- ¥9e5°0- £646°0-  €96L°C 09160 ..Bt850- &
(T2 00) [soLv o) [ezse0]  [ze99°0] Isooso]  [ss19°0) {ores o) [essz0] [osLg0) [1zgz 0 {s98°0]
(L212°0) (65€°0) (822°0) (zze'o)  (seozo)  (v6Lz0) (L2200 (Ligz0)  (L8v20) (2082°0) (6¥L1°0)
289510 6562°0- vOLZ'0  26ELO- LIEL°0-  SEOLL'O 650°0- 20900 E08ZL 0~ 85S1E°0 egLo0- 4 Yy
1n 1l N4 WL (3] H 99 al iNg 10 vid

‘24 'y + A+ 0=

poriad sjdweg [[nyg :V [dued

Y (101-=9) 3+ .VF+ vl+0=""Y
SUIN)aY Y203 U0 ANeY sasanu ul saduey) padadxaun pue pajdradxy Jo s34 9 :S € qeL

sumal yaois pue Karjod Lrejauoly ¢ Iadey)



124!

1661 11V (0€ 01 9861 230 6 Woy s1 1N ‘L661 [ud
L1 pue N "WL ‘S3 “TH ‘DD ‘Al ‘We 10 “L661 Mdv 0€ 01 8261 ‘e[ ¢ woly s1 V14 jo potsad ajdures 2y, ‘sjaYaeuq arenbs w1 umogs afe sanfea

“A[2A2dSA1 *[9A3] %41 PUE % ‘%0[ 12 IUBIGIUTIS e gy “ae '

<.M_om 01 9861 "Uef [ wroy sl

pue sasagiuared w1 umoys

are SIOL3 prepuels ‘A[9andadsal ‘Xapul sauyju) pue Xapul saiSo[ouyaa] UOLEULIOJU] “XIPUT S[RISUBUL] X3pUl SWOII[AL X3PUI SINAIIS JSUMSUOT) XIPUl aMRIYI[RIH “Xapul
SPO0T JAWNSUEY) XIPUI S[RINSAPU] ‘X3PUI SRLBIEW IISBE ‘XIpUI Sased PUE [0 “XapU] 2MBYS [TV IS4 0 1Ja1 10 PUe 11 ‘N ‘WL ‘SO “TH DD ‘Al ‘WH ‘IO ‘VLd SaI0N

[ozst0]

[LegL 0 [98€2°0] fevsL-0 [eeziol legzz’ol loezs0l  [sgszo0l  [viieal [ev820] {Looo0l
Z2Lp'L) (6969°L) (zszs'L) (6S61L°L) (Ls'1)  (isep'L)  (9ss02)  (9685°L)  (z2ess’L) (voss°L) (698¢°0)
6Y66°L- ¥665°0 ££00°Z- £vi8L- 88€8'L-  86L80- L2190  ZLLED-  SLipL- 69ZV0  ab6Z6')- &
[ss0L"0) [oceo0l [oses 0l [oeso°0] [eooz'0] [82¢90] [sece0]l [ez6€0] [2z6L°0) [soro°0] (1ot 0]
(1v65°0) (9699'0) (8L09'0)  (561.¢°0) (6s6s°0)  (zozs0)  (1itg0)  (ziego)  (1epl'0) (8LL9°0) (6£52°0)
1EV.
| TBYB'O-  .ZZOY'L- LELE0- .6208°0~ 819/0-  ZBEZO- /180  BRESD-  OLL60-  ..8E8Z°1- 80L¥'0 .« -
[s06t0] [sg91°0] [0zt o} [ezo9'0] ireszo] [Lzoz0]l [evovy0l [sveL0]  [bsSZ O] [¥869°0] [b62°0]
(219°0) (8228'0) (6£92°0) (v0z9'0) (sbz20)  (peL20)  (2990°L) (9ze'o) (1258°0) (8608°0) (z8ez'0)
S82ZY0 £2€T1 SBELL L62€0 €220 Z6160 59820 0980°'L 65860 GSLED ooz00- &
[zzss o) lev20°0] [s661°0] [evL170) [szez0] [eotvol [1eseol [1oogol  [eesi-0) ftseL0] Is120°0]
(985Z°0) (rope o) (v10e0) (8¥¥20) (6sgz0) (se8z’0) (e0zv'0) (65Ze'0)  (ZBEED) (seL€0) (66€1°0)
_ EEPL'O-  LZIEYO-  BLEED- €/6€°0  600E'0-  BZEZ'0- _ ELLY'O-  BYEED- LE8Y 0~ €58p°0-  .OPSTO £ iy
[1820°0] [soeg 0] (82500l [Lzvo-o) [esto0] [osoz'o]l [ozesol [zvero] [eLsool iezszol [000°0)
(2922°0) (LvZ8°0) (12690) (yovo o) (eee9'0) (z066°0) (selo0) (28050) (5562°0) (89£9°0) (eeLz0)
~566€°1- Y2210 S1Z8E° L OLPE L. £G5Sk~ €80L°0- 8YEL'D  SSY.0-  .080§')- 2620 itz §
[oeo00] [o850°0] [evsio] [gg0L 0] leztiol  [vvesol  [ozeool [sciiol  [seil ol [eoLo0] [totL-0]
(ysze o) (vsze o) (s22°0) (1552°0) (gzsz’0) (z61Z20) (zzbzo) (oezzo) (1862°0) (z152°0) (zLi0)
~sSIZ0°L 96290 LI6E0- 881¥°0- TTOP'0-  PLEL'O-  LISLPO- 86SE0- _ ZBLV'O-  ..6699°0 6521°0- 4 N
[seeL 0] [o821°0] {es00°0] [z9z'0) {essool [ecr'ol  [sovzo]l [ezic0]  [osczol [boge 0] ¥vL0°0]
(5629°0) (est9°0) (2159°0) (60s2°0) (ss00'0) (6589'0) (s6¥6'0) (950.0)  (s9t2°0) (8989°0) (sezZ'0)
ov2oL- E0P8 0" walD9L'}- BLS8'0-  .BO9O0'L-  LOE0'L-  ©80€°0-  lLLLD-  S688°0- 6520'0-  .2v8s0- 8
[256%°0] GIIRA)] [siti0 [ezosg 0] [zeo80)  [vszgol  [esoso]l  [zeis0l  [6226°0) {Lze9°0] (L228°0)
(8¥82°0) (82v2'0) (L252°0) (£96Z°0) (68cZ0) (9022°0) (2vie0) (bB2Z0)  (Sp62°0) (122°0) (1€21°0)
95610 £L0Z°0- voLY0 91500~ 9850°0- 8LELD Lbb0°0 8510  2800°0- 98210 eLoo 4 Hy
1n 1l Nd W1 13e) IH 99 al ng 10 vid

1 pouag Idweg-qng :g jaued

sumjal ¥ools pue Adijod Amysuolpy ¢ Joydey)



14!

'‘A[2AN2d521 "[2A3] %] PUE %S “%01 18 WEOYRIBISuns ‘«x »

'L00T 22qu203( 1€ 0) 9861 ACIA 1 Woly I8 SajqeLrea [[e jo spouad ajdures 's1axoeIq arenbs ur umoys are sanfea-d pue sassyiuared

Ul UMOYS 38 SIOL3 pIepuel§ 'A[aAn3adsal "xaput Sau|i} pue Xapul saiFo[ouyda) UOUBULIOJUT "XIpUl S[RIDUBUI] ‘X3PUI SUI0J3[3], "XIPUI §3IAIIS IWNSUOD) ‘X3PUl AIRIY}[RIH
*Xapu1 Spo03 19WINSU0Y) XPUI S[BLUSRPU] "X3pUI S[ELIdJeW diseq ‘Xapul sased pue |10 ‘Xapu] areys |V AS.Ld 01 13j21 LN PUB L[ ‘N4 ‘WL ‘SD “TH ‘DD 'di ‘We ‘IO ‘V.Ld S3I0N

[vo0t°0] [220%°0] {oe08°0] [1eog 0] loz900] [6662°0] [ssto0} [ogoo0]  [peszol [ecovo]l  Lteeo]
(rizov) (spsevL) (tvs'2)  (ezvtol) (ze909) (1L2€0°9) (892£°2) (6285°L) (v626°9) (szge9)  (aL6L'S)
£668°¢- 1865Z) 06/8'L  SE08°0L-  .8Y0Z'LL  18.29 GZBO'E  «a8l16°T2 £16672 09vL's- igozo- 8
[oLes ol [6026°0] [opee 0] [659v°0) [esvso]l [vzez0] {st610] [seps0] [o96L0) loesool  [ezos0)
(e098°0) (1y822) (6c0%°1) (6¥v6’L) (688ZL°L) (g2y'1) (eeLet) (ZivL) (62'1) (2s22'1)  (s896°0)
Iy
__bOVS'O  69.20-  /6SE’L-  9Zevl 19190~  OEEEL  LIBLM- 0PS0°0-  LAL9}-  .Z0SP'T- -lmhmui.owt
{sosc 0] [ozet°0) {66950 (ieez’o]  [69890] [2501°0] fezv0°0) [sooo0l {oiecol lesg0]l  [6Z85°0)
(9e52°2) (zsz1'9) (esoz'v) (sez6'd) (2881°¢) (seze) (zzene) (iv29€)  (esTL€) (9125'y)  (22i0€)
0zzv'z- ¥808'¥ 86Zv'Z 9/61'S 02821  9L.TS- w6919°L  ..£SL0°CL 09c9°€ 9020z cieor &
[pLes 0] [speL 0] [s8s°0] [z2e1°0) (1720 IR VAR N [sez80] [Lzsbo]  [ecog0) [ovveol  [vis270]
(sz1s'0)  (o96¥pL'L) (¥6.2°0) (go16°0) (c65'0) (2zoo0) (veLs0) (Lveg0) (9€69°0) (zzsgo)  (sLi570)
__€ESZO  YOELL  JPEYO  OLLEL  LbiPO D680 SL6SL°0- 20150  tLoE0- €910 eczo0 4 iy
[egeL 0] [2z65°0) [Letool [esae 0] [szLio]l  [osei ol [1epvi-0] [sbiiol  loevbol [4X-T )0 ) I (-1 s ) |
(zs.8'27)  (zosze) (6956°€) (zeeL's) (geove) (spos'E) (zs06't) (Loy) (zZived) (8sogv)  (s022°€)
6v8Z P EL96P +2966°6 1991°6- 20b'S 151566 68€L°L 69Z€'.  852.°€ .8890°6 zeosy &
(212570l [9209°0) [6802°0] lozov 0l [z81v0) [92Z9°0] [agz5°0) [sue0]  [vr92:0] [eezsol  [220870]
(zses'0) (tzzz'L) (99€2°0) (e290°1) (9ee90)  (1689°0) (ze16°0) (zesg0) (zL06°0) (r2s9°0)  (9665°0)
EPPEQ 5988°0- 95220~ 28120  WpIS0- _ 200E0 0250 SS60°0  ZviZO- 80p50- gvzoo- 4 N
[sos0°0] [¥829°0] [8£00°0] [6550°0] [brziol  [185070] [ss00°0] [se0s0) (s088°0] [#000°0] [zoL0°0]
(12voe) (6v02'9) (e195°¢) (s19'6) (gs2ze) (voive) (60¥6°€) (e6v08'e) (2vZ6E) (Lorgv)  (s208°2)
22905 6987 w0050 .0SE8°0L- 0Li0'0  8ZTS'T  wesfEELLY- 5157  P6BS'0  ..GSEB'OL- .92972 &
[8228°0) [602£°0] [ogzo'0] [ogst 0] [bsez'0] [szze0] [ogst ol [eeseo) [s951°0) [eevool  losolol
(c985°0) (28vz'L) (e99°0) (bsto'L) (6509°0) (6v£9°0) (9ee2'0) (e8020)  (s0eL0) (zsse0)  (8125°0)
Z280°0- 8021 L- 88151 L121°0- 19€9°0- 0Z0L'0 6v50°L- 9659°0-  vip0'L- w6ISL L zzvao- 4 Yy
1N 1l Nd N1 S92 IH 99 al wg 10 vid

Z pouad Jjdmeg-qng :D [auegd

sumjal yd0ls pue Adrjod Amejauoly ¢ Jawdey)



4

"A[PA12dSIS 193] %1 PUR %G ‘%01 18 WEIYTUBIS . ee ‘eu ‘o
"L00T "33 1€ O 9861 330 ,6 WO S 1N ‘L00T 92 1 € 03 9861 Wer | WOy sI 1] pue N ‘WL
‘SD "TH "D "al "WE 10 "L00T "33 1€ 01 8L6T "Uef € WOJJ ST V1 Jo potsad ajdues ay] "sjayoeiq arenbs ur umons are sanfea-d pue sasayjuared U1 umoys aIe SI0L13
paepuelS :A[2an2adsal “xapuy saulji) pue Napul sar30[ouYd3] UOIIEULIOJU] *XapUl S[BISUBUL] *X3pUl SWOI3[IL *NIPUI SIINAIIS JOUMSUOY) “XIPUL ISP [e3H “Xaput spood
JaWnNsu0D) "Xapul S[ELISNPU] ‘Xapu! s|eUdlew Jiseq "Xapul s3sed pue (IO "Xapu] AreYS [V IS.L4 01 19J21 1N Pue 1T ‘N WL "S$D “TH 0D ‘Al ‘W4 ‘10 ‘V.1J 530N

loosgol [1zegol {e600°0] [9Z90°0) [sozo 0] [z8e20) [1806°0) [szez 0] [6zgo0l [psosol fgsgsool &9
(sausyeIS plem 3yl 10) sanBa-4) 153} sisayiodAH
lozto0l [evszol [v000°0] [2e00°0) {z000°0] lovzool  [Lose0l [pseo0l [etoo0) [ssie0] [0000°0)
(szee0) (s8Y0'2) (ezoo't) (ae6Z't) (Los80) (v618°0)  (pLELL) (6090°1L) (sgol’L)  (zviL'y) (e68%°0)
w90S1°T-  POPI 0" ae9BE9'E-  waBVIB'E- M lISE'E-  ..0200°T- OVLS 0" wOBPZT'ZT-  walELB'E-  €8LL0"  wnaZ09)2- KA
k6200l [0206°0] lozz6°0] [z159°0] (19050l Iszsv0]  [zeisol [¥809°0] loeveol [g99v0] [o000°0)
(2£68°0) (bSLE'L) (z2¢6°0) (260Z°L) (6z28°0) (ezze0)  (8150°L) (6166°0) (zego'L) (gzvo'L) (9122°0)
6945} LPTTO- 82€£0°0- 095 0- £895°0- 18150 LE690- 06050~ V0L  Y09L0 w0962V~ A
[zeseol  leezzol {ra00°0) levei-o} {evvo0l [sooo0) [ogi00] [Ls00°0) [eozool  [viLesol {ezzo0]
(s1000) (8£00°0) {(gLo00) (vzoo'0) (sto0'0) (stoo0)  (1200°0) (6100°0) (tzo00)  (200°0) (s000°0)
SLOO'0-  OY00'0-  «alS00°0- L£00°0-  wfE00°0-  +eelS00°0-  w0S000-  «aSS00'C-  ..0S00°0- ZLO00-  wubl0O'O .u
[z6260] [s252°0] [voz20) (eeL¥70) fzeee o] [zee60]  [seLpnl {ooz8°0] [evszol [p2veol [ps82°0)
(to00) (¥200°0) (zL00°0) (5L00°0) (100°0) (L000)  (£L00°0) (zLo00) (eL000) (£L00°0) (8000°0)
90000 20000~ #0000 11000 10000~ S0-3eL'8 11000 20000 GLO00  2L000 20000 K
1n 1l N4 WL L1e) TH 99 al [ [=] 10 vid

'+ VaAg+IVAg+a oy 'go=y
SUIN)3Y YI0)S U0 ey 15343)uU] Ul saduey) pazdadxaur) Jo 393))q INIJPWWASY Q] :9 °C [qEL

swnjal ¥oois pue Aotjod Kmejsuopy ¢ Iaydey)



9¢l

"A[2A1302dSaJ *19A3] %] PUE % ‘%01 I8 MBI IS sas ‘0s v

"IX31 3y} Ul paulyap ate spouad ajdures pue sajqenies

"ampasoid (Z661) 2IpUPIoOM PUE A3[SIA[|OF 2y Sulsn are 1S3} P PUE IS3) ISNGOY 'SUCHRIGN (O YiM PIJBLUNSI ST pooY![dNI] WNWIXE pue (pL61) ‘TE 32 puag
a3 Suisn st unpuod[e uoneziumdo YL "0'9 SIVIUIM AQ PaIBUMSS SI [apowl OV 341 "L00T 'Stoyorlq arenbs ur umoys are sanpea-d pue sasaypuared ur umoys are
siola prepuel§ :A[aAnoadsas ‘xapur sany|u pue Xapul s3150[ouyd3} UOYBLLIOJU] "XapUl S[EIIRUL] ‘X3l SW0J3}a] ‘X3pul SIIIAIAS IIUMSUOD) “X3pul aIedsyifeay “Xapu!
Spo03 Jawnsuo)) ‘Xapul S[eLISNPU] ‘Xapul s[elLIAlewW dIseq ‘X3pul sased pue [IO ‘Xapu] areys Y FS1 01 13J21 [N pue 11 ‘NJ WL ‘SO “TH DD ‘dl ‘E ‘10 ‘Y.L :S3IoN

[oss0°0] [s0z1°0) [es50°0) [ss8s 0] [ze8s0] [L8vz 0] {o000°0] [o000°0} [0000°0) [9622°0] [2200°0)
(8220°0) (£2£0°0) (95+0°0) (1ve00) (16£0°0) (ye0'0) (zzzo0) (92€00) (9150°0) (5820°0) (g2£0°0)
62000~ 6,500 »L80°0 98100 Z1200 €6E0°0  weaBIPO0  wuabPZTTO0  wnablIZ0 LLEOD  ..89800 @
(000070} [o000°0] [0000°0] [0000°0] [ooo0°0] [0000°0] {ooo0°0] [0000°0] [0000°0] [o000°0) [0000°0)
(££00°0) (sv00°0) (1500°0) (ve00°0) (zs00°0) (sv00°0) (6200°0) (1500°0) (5200°0) (£000°0) (£500°0)
waBE90°0  waZb00  wasfZOLD  waaBZSO0  easSO0L0  aealE20°0  0e9650'0  weaSZE0'0  wnebSLE'0  wa08P0°0  ...88800 2
{ooooo] [oo00°0] [0000°0] [ooo0°0] [o000°0] [0000°0) [ooo0°0) [0000°0] {00000l [0000°0] foooo°0)
(1¥00°0) (2¥00°0) (6500°0) (2£00°0) (900°0) (900°0) (v200°0) (200°0) (9800°0) (£000°0) (1200°0)
2oBELED  wnsPEBB0  saaS6LBD  sanbOVE'0  anaflB8'0  anZBO6'0  saeBSEE'0  wnsbllB'D  weeBSB0  wwalCVED  ...6288°0 P
{oooo°0] [0000°0) loooo°0] [2000°0) [0000°0] [0000°0) [ooo0°0] {00000} {00000l [0000°0] {ooo0°0]
(2-202) (,-85°)) (2-9z2) (2-82°2) (2-81°2) (2-09°2) (8-20°L) (2-95°2) (2282) (2-810'2) {£-90'2)
a0 957 T OE cnFOTT IO O emaFOET wnlOEL w8 OLT w998 wF8ll w.gep) D
[9000°0) [ooo0°0) {ooo0°0] {sooo0) {oooo o] [zeco0l [o000°0] [ooo00) [0000°0] [0000°0] {o000°0]
(zvL00) (e€1L0°0) (s¥100) (ecL0°0) (evL00) (Le10°0) (22100 (zvi00) (¥10°0) (ecL00) (8110°0)
008900 sl blb0  aneB0BOD  weafIP00  weabbbb'0  wa08Z00  aneBSEED  anbPEL'D  wuBPBED  wab0L0D  wa£5200 T
[0000°0] [ooo070} loooo 0] (0000°0) [oo000]  -loooo-0] {oo00°0] {00000l [oo00°0] (L0000} [o0o0°0]
(8eEL'0) (sesi°0) (etzro) (€L21°0) (g6LL0) (esvL°0) (2251°0) (1zgL'0) (revL o) (s091°0) (9g80°0)
wlSTZE wal090°L  wn0690°E  aVZSEL  amSEE anZELOL wnB08TE waObOZT'h  wa0STE'L  weaOPLO0-  waS2ZECL
[6000°0) [2000°0) locoo°0] [eL00°0) [oo00°0] {oo00°0] {2¥00°0] [s100°0] (110070} {10000 {o000°0]
(1000°0) (to00°0) (1000°0) (1000°0) (1000°0) (1000°0) (t0000)  (LL000'0) (Loo00) (8cL000'0)  (80000°0)
os#000°0  ccab000°0  eeS000'0  2noP000'0  ausb000°0  wucb000'0  wue€000°0  weaf000°0  wee€000°0  wab0-9T'S  ouu$0000 7
in 1l Nd WL 18] TH 92 ai Wg 10 vid
gogl'9+1="s " '0+ "y'o+ o=y
y=("vl;7 o0=(""v|?)7 T M Y NG+ =y

3)e(] JUIWIIUNOUUY AY) U0 AJE[OA IR HI0)S U0 ey jsa1any ui saduey)) pajdadxaup) Jo )93 :L °€ dqEL

swnjal Yoojs pue Karjod Aresuoly ¢ 1aidey)



Lzl

"A[9A1333dSa1 *[9A3] % | PUR 946 0401 1B WEOGIUSIS 0 e ‘v ‘» 1X3) 3Y) U pauyap are spouad ajdures pue sajqeLres ainpasord
(Z661) a8pupjoom pue aajsiaj[og ayl Suisn 218 153] PlEAy PUB 1S3} ISNQOY "SUOHIEIAN (S YilM PIIBLINSI SI POOYI[IN!] WNWIXE]N PUE (bL61) ‘T8 12 1pwiag ayy Suisn s
unyiuode uoneziwindo YL '0'9 SLVYUIM AQ PalBUILIS SI [3powl HOWVO YL ‘S1dydeiq arenbs ui umoys arm sanfea-d pue sasayjuared w1 umoys are SIOU3 prepuels
:Ajaanoadsal “xapul Saniu) pue Xapul SIIF0O[OUYI} UOHBILIOJU] ‘XIPUl S[RISUBUL] ‘X3pUl SWOJI[I], ‘XIPUl SIVIAIIS JSWMSUOD) “XIpUl IBd[E3H ‘X3pul spood
J3UmMsuos) "Xapul S[ELISNPU] ‘X3pun S[ELIAJEW Jiseq "Xapuy $a5ed pue 10 "Xapuy areys {1V JS.Ld 0 13Ja1 [N pre 1] ‘N4 WL "SD “TH ‘DD "dl ‘e 10 "V.Ld S3O0N

loocool  [oooool [sesito]l  [sobzol  [goooal  [zszoal (000070 {0000l [ooool  [z1zo0]  [evolo]
0=*fo="0=1¢ (SousueI§ plem Y 10] sanjea-q) 153} sisaylodAH
[ooooo] [ooooo)l [everol  [Loseo]l [1ooool [szosol [ooooo]l [ooooo]l [ooooa) [vzoo0)  [s2eo00l
(L6s0'0)  (ZL500)  (282000)  (Z280°0) (pego0) (6660700 (6500°0) (Lse0'0)  (82500) (6080°0) (820°0)
waellSTO wnallP€0 PLOL'O- 0LL0°0" aneBB8EZ°0-  £H20°0° waaflOE0- +ueBEEE'D" wen00EE'0- wab9IZ0- 1999170 ‘e
[zLzvol  [eoszol  [ozieol [esze0]l  [soit'ol [sezeol [gs6600]  [oooo'0]l  [Lo00°0) z6z0] [1zoo0l
(sto1'0) (sooL'o) (gLzt'o) (secL0) (seeL0) (so091L'0) (gscL 0}  (280L0)  (2281°0) (s1'0) (6es5L°0)
29€L°0 65110 62210 £0€0°0 92220 PBSL'0  WS8ZT°0  amalTSP'0  4ea§L0L°0 9510 .1282°0 9
[va9z 0] loooo] [esze0] [piss0]  [sLeeol [sezool [ziziol  [oezoo)l  [czos0)  [ecozol  [sesbol
(66900) (e6200) (8o00)  (s511°0) (es800) (882000 (2bLL'0)  (2Z80°O) (1800)  (ov60°0)  (0080°0)
L2100 wa£98E°0 9800 68900 GEYO'0  .BYLLO- 02410  ..9614°0  LESOO- 96110 2¥S0°0- ‘e
foooo0] [ooooo) [oocoo] [ooooo]l  [oooool [oooosl [oooool [oooool [oocool  [oooool {00000l
(s£00°0) (soo0) (1soo0) (seoo0) (eso00) (spo0'0)  (62000) (2s00'0) (120000 (92€00)  (¥900°0)
52069900  wnsBS0L0  weuDZOL0  wuaBZS0D  2eaP00L'D  wealPl00  waxb0900  2esG980°0 weaflbb'0  waaSBV00  .u€560°0 o
[oooo0] [oooo0] [ooooo] [ooooo)l [oooool [ooooo]  [oooool  [oooool [oooool  {oooool  [0000°0)
(sv00'0)  (zso0'0) (zoooo) (8g000)  (8500°0) (s00'0)  (b200°0)  (¥900°0) (800'0) (1eo0'0)  (2200°0)
wesSOL6'0  «ea96L80 2aP088'0 wsaZ0VE'0  waabP88'0  wealBOB'0 weub9E6'0 wnnl688°0 wnel€98°0 weuOVPE'0  nabPBS0 o
[oooo0) {ooooo] (ooooo) [zooool  [oooool  [oooool [oooool [oooool  [oooool  [oocool  [oooool
(2202) (z=01) (2902 (2802 (2902 (297 (901} (28227 (99L2) (902) (8072)
oG 00°T  cnaFO0E  weF 00T seaF 90} aeD 00 weT 0T wanl 009 wn¥O0ZT  waD90°7  an3O0° L wn900°L K
[ooooo)  [oooool [oooool [pooool  [oooool [bscool  [oooool  [oooool  [ocooel  [pooool  [yLoool
(evr00)  (egr00)  (spi00)  (eeL00)  (ewio0)  (2Ew00)  (22Lo0)  (1pLo0)  (eeLo0)  (eeL00) (S¥L0°0)
wr€890°'0  wuB6IL'0  warS060'0  anst?OP0'0  asOTEL'0  228L20°0  wnelPlb'0  weefPEL0  weat98L0  wua80L0°0  wuabIV0'0 q
[oooool  [oooool  [ooooo]  [ooooo]l [oocoo]  [oocool  [ooooo) [oooool  [oooool  [oooool  [ooooo)
(BecL0) (zesiLo)  (vzzLo) (L2210 (gzzLo) (6¥1°0) (PoL0) (seor'0) (Zist0)  (eeor’0)  (ZseEL 0)
wee8981 b cnaf550°L  aeeS0L0°L  waubPE L seuSYIL' L wauBO0B0° L wua€96Z° L wna€llZ L aau0BZE' L wnal6VI0  wnaBSPT - g
[ooooo] [pooo'o] [oooool [stoool [oooool (rooool [2zvoool  [sioool  [oooool [zzoool  [0o00°0]
(to000) (tooo0) (tooo0) (toooo) (ioooo) (1oo0D) (Loooo)  (1ooo'0) (toooo)  (Looo'0) (60000°0)
wosP000°0  50at000°0  4ssS000°0  wuat’000°0  2as000°0  0rel’000°0  wrsf000°0  wnnf000°0  waef000°0  +uS5000°0 .a$5000°0 %
lNn 1l N4 W1 1o1e) IH 99 al g ] vid
g1 0+ 2o 170+ '@ +1="s <%0+ y'lo+ 0=y
y=(""0|/d7 o=("vl)z ‘dsh=m  m+UyYg+ Wg+g="y

$3JEP 1UIWIAIUNOUNY 3Y) punoJe AJN[NL[OA 19NIEIA YI0IS U0 ey jsaiau] ui saduey)) pajsadxaup) Jo s12ayy1 :§ °c d1qeEL

sumja1 yools pue Aoijod Arejauoly ¢ Jaidey)



Chapter 3 Monetary policy and stock returns

Table 3. 9: Effects of Unexpected Changes in Interest Rate on Stock Market Volatility before and
after May 1997

R, = B, + p\Ai} +ﬂ2R:_| + A, H, = 4JS,€, E(e,lQ,_|)= 0 E(enz IQ:—I) =h,
h,=ay+ah,_ +asel,, s, =1+ 17 (8 1F + 8,17 +8,15F) + 1TV (5 1 F°F + 5, 1%°F + 65, 15F

141 -+

FTA Ol BM D CG HL CS ™ FN IT uTt

Bo 0.0005*** 0.00005*** 0.0003*** 0.0003*** 0.0003*** 0.0004*** 0.0004* 0.0004*** 0.0005*** 0.0004** 0.0005"
(0.00008) (0.00001) (0.0001) (0.0001)  (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
{0.0000] [0.0001)] [0.0012] [0.0018] [0.0043] [0.0001] [0.0000] [0.0021] [0.0000]) [0.0004] [0.0000]

. -1.3851*** -0.6856* -1.3418** -1.2188*** -1.2670*** -1.083*** -1.1611*™* -1.3192** -1.0668* -1.0551*** -1.1283**
(0.0839) (0.1576) (0.1495) (0.1521) (0.1496) (0.1452) (0.1253) (0.1642) (0.1204) (0.1563) (0.1504)
[0.0000]  [0.0000] [0.0000] [0.0000] [0.0000] [0.0000) [0.0000] [0.0000} ([0.0000) [0.0000] [0.0000)

B 0.0756*** 0.0700*** 0.1857*** 0.1326*** 0.1177*** 0.0291** 0.1117*** 0.0473** 0.0908** 0.1699** 0.0593***
(0.0118) (0.0133)  (0.0138) (0.0141) (0.0128) (0.0132) (0.0143) (0.0132) (0.0145) (0.0133) (0.0143)
[0.0000]  [0.0000) [0.0000] [0.0000] [0.0000]) [0.0275) [0.0000] [0.0003) (0.0000) [0.0000] [0.00086)

@ 1.0e-6*"* 1.0e-6*"* 2.0e-6™" 2.0e-6™* 7.0e-7*** 2.0e-6""* 1.0e-6"™ 1.0e-6"" 2.0e-6"" 3.0e-6"* 2.0e-6""
(2.0e-7) (2.2e-7) (2.7e-7) (20e-7) (1.0e-7) (2.0e-7) (2.0e-7) (2.0e-7) (2.0e-7) (1.0e-7) (1.0e-7)
[0.0000)  {0.0000] [0.0000] [0.0000] [0.0000] [0.0000) [0.0000] [0.0000) ({0.0000) [0.0000] [0.0000)

a,; 0.8843™" 0.9417** 08657 0.8897*** 0.9369"" 0.9124"* 0.8845* 0.9370*** 0.8828'* 0.8772** 0.9054***

(0.0071) (0.0034)  (0.008)  (0.0066) (0.0024) (0.0058) (0.0059) (0.0043) (0.0083) (0.0053) (0.0049)
(0.0000] [0.0000] {0.0000] [0.0000] ([0.0000] [0.0000] (0.0000] ([0.0000) {0.0000] [0.0000]  [0.0000]

a, 0.0873*** 0.0477*** 0.1080** 0.0833*** 0.0594*** 0.0700*** 0.1000** 0.0521*** 0.0970*** 0.1055*** 0.0704***

(0.0052) (0.0037) (0.007)  (0.0051) (0.0029) (0.0043) (0.0053) (0.0036) (0.005)  (0.0051) (0.0038)
(0.0000] [0.0000] [0.0000] [0.0000] ([0.0000] [0.0000] ([0.0000] ([0.0000) [0.0000) (0.0000]  [0.0000)

S 0.0080 0.0708 -0.1648 -0.1430 0.1550 -0.1042  -0.0563 0.1346 0.2967*  -0.0513 -0.1337

(0.1173)  (0.2421)  (0.1225) (0.2136) (0.2544) (0.1961) (0.15) (0.2476) (0.1611)  (0.1405)  (0.1494)
[0.9386] [0.7694] [0.1786] [0.5032] ([0.5424] [0.5951] [0.7071] ([0.5866] [0.0654] [0.7147]  [0.3708)

& 0.2574*  0.4693 1.5137** 0.5129 -0.1839 0.0731 0.6212* 0.0567 0.3096 0.7114**  1.4593*

(0.1548)  (0.4103)  (0.5132) (0.3972) (0.2034) (0.3002) (0.3323) (0.2721) (0.2384) (0.3238)  (0.4965)
[0.0997] [0.2526]  [0.0031] [0.1965] [0.3659] [0.8076] [0.0615] [0.8347) [0.1940] [0.0280]  [0.0032)

P -0.1388  -0.4101*** -0.5519*** -0.2724*** -0.0007 -0.1291  -0.3861*** -0.2664"* -0.4810*** -0.4563*** -0.5306"**

(0.0873) (0.1048)  (0.0735) (0.1075) (0.1395) (0.1675) (0.0926) (0.1156) (0.0754) (0.0769) (0.0741)
[0.1118]  [0.0000] [0.0000] [0.0112] [0.9959] [0.4408) ([0.0000] [0.0212] [0.0000] [0.0000]  [0.0000]

oy -0.0656  0.1791 -0.0069  0.3442*** 0.1672 -0.1870** 0.1035 0.0673 -0.0288  0.6170** 0.1414*

(0.0887) (0.1114)  (0.1018) (0.107)  (0.1259) (0.0856) (0.1109) (0.132)  (0.088)  (0.1098) (0.0821)
[0.4594] [0.1078]  (0.9456] [0.0013] [0.1842] [0.0290] [0.3508] [0.6100] [0.7433] [0.0000] [0.0850)

& 01322 00182  0.4375" 0.4346* 0.4181* 01974 00531 00168 00177  -00496  -0.2456"
(0.1798) (0.1602)  (0.1868) (0.1227) (0.1835) (0.1931) (0.1475) (0.1648) (0.1617) (0.1025) (0.0979)
[0.4620] [0.9096] [0.0191] [0.0004] [0.0227] [0.3065] [0.7185] [0.8186] [0.9124) [0.6281] [0.0121]

& 00681  -0.0952  -0.1752* -0.3422*" -0.3673"* 00322  -0.1442* 00265 02184  -0.2699*"* -0.0166

(0.1365) (0.1169)  (0.0839) (0.0404) (0.0496) (0.1265) (0.0862) (0.1232) (0.1535) (0.0677) {(0.1096)
[0.6175] (0.4155] [0.0367] [0.0000] [0.0000] [0.7988] [0.0943] [0.8291] [0.1548] [0.0000)  [0.8795]

Hypothesis test (P-values for the Wald Statistics) §,=0,=0;=0, 8,=05=65s=0
[0.0000] ([0.0000] [0.0000] [0.0168) [0.0789] [0.0030] [0.0000] [0.0023]) [0.0000] [0.0000] [0.0000)
[0.1252] [0.0854]  [0.0215] [0.0000] [0.0000] [0.1815] [0.2655] [0.0901) [0.0073] [0.0000]  [0.0000)]

Notes: FTA, OI, BM, ID, CG HL, CS, TM, FN, IT and UT refer to FTSE All Share Index, Oil and gases index, Basic materials index, Industrials
index, Consumer goods index, Healthcare index, Consumer services index, Telecoms index, Financials index, Information technologies index and
Utilities index, respectively; Standard errors are shown in parentheses and p-values are shown in square brackets. 2007. The GARCH model is
estimated by WinRATS 6.0. The optimization algorithm is using the Bemndt et al. (1974) and Maximum likelihood is estimated with 500 iterations.
Robust test and Wald test are using the Bollerslev and Wooldridge (1992) procedure. Variables and sample periods are defined in the text.

*, #¢ *+*Significant at 10%, 5% and 1% level, respectively.

128



6cl

"A|aAN0adSal ‘[2A3] 94 PUR 946 ‘%01 JB JUBDIIUBIS 4y ‘4 '« 1X3) 3L} UI paurjap are spousad ajdures pue sajqewres ‘ampasold (z661) a8pupjoop pue
A3[SIa{[Og “(pL61) '[e 13 Ipwiag 3y} Suisn ale )$a) Pep Pue 153} Isnqoy ‘wipiuode uoneziundo aY ], SUOHRIANI KOS Yilm PABWYSI SI POOYI[INI] WMIXE
‘09 SIVIUIM AQ pajewnisa s1 japowl HOYVYD YL ‘siaydelq arenbs ur umoys are sanjea-d pue sasayuared ur uamoys afe sJoLd prepums tL[aansadsas
“Xapui SanIIN pue xapur s3150jouysa) UONIBULIOJU] “XPUY S[EIDUEUT ] ‘XJPUT STIO33[AL ‘X3PUI SIJNAIIS ISWNSUO) “XIPUT aFedI[eal] “Xapm spood Jaumsuo))
‘X3pul S[BLUSTIPU] ‘X2pul S[EU3IRW dIseq X3pul sased pue [1Q “Xapu] 2IeyS [V JS.LJ 01 J3j3 1N Pue 1] ‘N4 ‘WL 'SO “TH ‘DI ‘dl ‘W '10 "V.L4 SA0N

loooo'al [oocoool [(oooool [oooool [oooool fooooo]l looooo] [ooooo] [oooodl  [ooooel  [oocool =79

looooal loocooo] [oooool [oooool  [ooooal [ooooal [ooooal [ooooo]  loooon] looooo]  [ooooal A=Y
(sausues prea 39 10j sanfea-4) 1sa sisayiodAH

[Peooo]l [1siv0ol [esso0l [vecsol [eeczo]l [sevool [voozol [oooool [seo00] Lzzes0l  [o2veo)
(tzeo0)  (1evo0) (psso'0)  (sov0o'0)  (bpp0'0)  (22v0'0)  (€520°0) (L2€0°0) (6500} (eve00)  (86£0°0)
076070 £VE00 £220°0 89200 82500~ 05800  0ZE0°0 aeblll’0 WSO 02000  8.€0°0 4

[soiL'0) [evsool [eloool  [evgsol lesooa) [2es00l [epizcal (zoooo) [soooo]l [szgool [ztooa)
(1890°0) (9200) (9s80'0) (es600) (2s800) (6v50'0) (svs00) (pse00) (poOL'0) (29so0) (2690°0)

LES0'0  .60€L°0 .aalPLT'0 G200'0 ...E6EC2°0  .S060°0 L1900 «usl€SE0 «ueSEVE'D  PL60°0 ...9S22°0 ‘e

ioooo0] [oooo0l loooool [ooooo)l [oooool [oooool [oooool [oooool [ocoool [oooool (00000
(reoo'0) (9v00'0) (2so0'0) (PE000D) (26000) (Sp00'0) (6200°0) (zs000) (5.000) (Zeooo) (¥soo0)

5sPZI0°0  2026001°0 «uefT04'0  waa92S0°0 «as00040 wualP200  wa6650'0 +enBZTE0'0 ~usS9LL'0 wuZ8V0°0 +n¥680°0 o

{oooo0] [oooool [ooooo] [oooool [oooool [ooooo) [oooool [oooool [ocoool [oooool [0000°0)
(tv000) (2poo0) (eso0'0) (Beoo'd) (vsco0) (L9000) (pZooo) (eso00) (zsoo0)  (Leoo0) (£200°0)

weBIL6'0 «ubEBE0 wusl0BH0 wasbOPE'0 wunlZBB0 4008060 wurlSEE 0 waaZBLB0 4asZbSB'0 4auBEVE'D 4ea92Z88°0 L
loooo0] [oooo0] loooool [zooool [oooool [oooool [oooool [oooool [oooool loooool  [ocooo)
(2002 (290'L) (=02 (902) (1202) (1902 (o01) (902 (202 (=02 (L*02)
0029007 w0289 wnF 90T  csF B0 wesPO0 L nFO0ZT el B0, weT 00T aeF 00T ann$O0 ) w890 ’p
[oooo0] [oooo0] [ooooo] [vooool [oooool [sveool [ooooo]l [oooool [ooooel [oooool  [oooool
(zvio0)  (ee100)  (svLo0) (ecLo0) (svlo0) (1cLo0) (s8ZL00) (2pL0°D) (rio0) (ecL00)  (6LLO°0)

s €900 waa€llL'0  «ueS060°0 aast’IP0'0  ae€blb'0  aBLTO'0  weaBG 0 wralVEL0  wrabVBL'0  wau00L0°0 .0aZ510°0 g

[oooo0] [zo000] [ooooo] [oooool [oooool [oooool [oooool [foooool [ooooo]l [oooool [oooool
(96L0) (6L22°0) (opez'0) (veez0) (ei61L°0) (9v2Z0) (522°0) (zez'o) (wpLZ’0)  (90ovZ'0) (2821°0)

waeVEL0 " 2sBEEE'0" wes0STE'0" 2axSO06E°L" waalS90° L wan98ET' 1~ wael6ZT L anas?POB'0" 20a0660°L 20a0058°0~ aaBZOE"L- q

oooo0] [ooooo] [oocoo] [oooool [oooool [ocoool [oooool [oooool [ooooo]l feesiol  [0000°0)
(6220 (liz'o)  (2psv0) (1sez'0) (cozL0) (6zez'o) (zLzzo) (1eez0) (826L'0) (pspz0) (p¥2L'0)

wesOZ8V b seaBEV L L aeaOEIT b waabOLE L vaaBOBZ b wus00E6'0" wuaClEE' L wuaZ0BY b= waaf825h-  ZOSED- waafBOV'L- g
[liooo) [zroo0]  [oooool [zsoool [ooooo] [¥zoool [sloc0] [sooool ([gooo0) [2soo0]  [0000°0)
(tooo'0) (00000 (Looo0) (10000) (L0000) (L0000} (L0000) (L0000) (100070) (L000°0) (50000°0)

2s5000°0  20b000'0  02a5000°0  0ab000'0  20sP000°0 _ 202£000'0  20e€000°0  0nab000°0  20sb000°0 _onsb000'0 ...50000 7
1n 1l N4 INL L1 IH 92 al nwa 10 vid

sl q0g] @+ ol gog1'9+1="5 *" 2"+ "yl 4+ 0

w=("l27 0=("vl2dg ‘a'sp=n  H+Uyg+ N'g+d="y

ANIIBIOA 19%JRI YO03S U0 3)BY IS3I3U] W saSuey) pajdadxaur) Jo J193J)F LPWWASY L 0] '€ AqEL

1]
K3

sumal Joois pue Asrjod Amjouoly ¢ iadey)



0€l

A[An2dsa1 *[2A3] %1 PUB 945G ‘%01 1B IWEIYTUBIS sy ‘ue "o

‘slayaelq arenbs u1 umoys are sanfea-d pue sasaquared u umoys Jre SIOLD

prepuels 1A|9And2dsal ‘xaput St pue Xapul sat30jouyd3) UOUBILOJU] ‘X3PUI S[BISUBUL] ‘XIPUI SWOII[I, *XIpUL SIOIAIIS JAWNSUOD) ‘XIpUl ATEIY)EIH Xapul spood
13WNSUOY) *X3pU! STEINSNPU] ‘X3pU! S[BLIAEW diseq "Xapul sased pue [IQ Xapu] arey$ [IV JS.LJ 0 131 [N pue 11 ‘NJ ‘L ‘SO “TH ‘DD ‘Al ‘WE ‘10 ‘V1d SA0N

[oLeL0) [eoveo) [v292°0] [ves0l  [eovzo]l [sogs 0l [0520°0] [gzoL 0] [ezev'o)  [zozvol [2915°0]
(618€°0) (1o96'0) (s005'0)  (8266'0) (pvov0) (6L2v0)  (c£090)  (9895°0)  (v026°0) (eLes0)  (928E°0)

Ity
L€0S'0- 1200~ BLGL0-  ZE0Z0-  BOEL'O-  pOBOO-  .b9BO'L-  p/€60-  /g8c’0-  Gizve-  osvze- 4 d

{00zo 0] [Lzerol [ozosol [sosgol [ecos'o) (osozol  [ezesol  [26600]  [sse00] [sesool  [soseo]
(vzz'0) (vessv0) (sv6z0) (vsee0) (96vC0) (9e62'0)  (Zvee0)  (eLzz0)  (sz0e0) (zs0e0)  (88€2°0)

«00£S°0" €265°0- ¥SE0'D 60SL°0-  ivblL'O- bLELO- S60Z°0- LISP'0-  LZWP9'0-  .0825°0 (1544 g by

[zeve ol [zelvol [vozool  fosvool [ossoa) [89sZ o) iztvool  Ivevoo)  [everol  [eusyol  [sspoo)
(180Z'0) (928500 (2z8z'0) (89c0) (sz2z'0) (9pb2’0)  (8€8Z0) (€92°0) (rie'0) (pezeo)  (12ez0)

ELVZ0- 8960 .S9IS'0-  wZSSLO-  LEOBEO-  0B/Z0-  wlOSL'O  wnlBES0-  LIBYO-  IpbTO- .00~ & - |

[zsez o) [iveoo] [192¢0] [zevool [00z070] [1902°0] fiisoo] losssol  [goco0]l [b2620]  [pS0°0)
(vvze o) (scov0) (szeeo)  (zzseo) (is1z0)  (psezo)  (vezeo) (osie0)  {(gspe0) (9Lec0)  (6.¢2°0)

28970  ..066'0  28ZE€0  ..620.°0 .ZV6E0  B66Z0 /9Pl O- €200 .96€L0  zise0  .usvv0 8 e -
in 1l Nd W1 $3 ™ 22 ai ne 10 vid

2+ WV +0="Y (10°1-=9) '3+ 'Wvg+0=""y
SN}y }d031s uo A[ddng Lauop 243 ur sagueq)) jo s)23yq : 11 '€ dqeEL

swmnjal yd0is pue Karjod Arejouoly ¢ Iaidey)



[El

"A12A13dS31 '[3A3] % PUB %S ‘%01 18 WEIYIUBISsun ‘aa '

'sjajorlq arenbs ul umoys are sanea-d pure sasayjuared

Ul UMOYS 3Ie SIOUS prepuels 'A[9A13adsal *X3pul S3fi} PUB Xapur $31I0[0UYD3} UOHRULION] “XIPUL S[EIIURBUI ‘X3PUI SWOII[IL ‘XIPUI SIIIAIIS ISWNSUOY) ‘X3PUT MeIYIEsH
*X3put SPOOT JUMSUOL) “X3PUl S[ELIISNPU] *X3PU S[RLISIEUI JIseq ‘Xapul $ased pue |10 "XIpUT ey [V JS.Ld 0} Jajar 1N pue 11 ‘NJ WL ‘SO “TH ‘DD ‘dl ‘WH ‘10 ‘VIL44 30N

[prov0l o2y 0l lozoe0l  [seos0) [sv2z0l  [evszol [gos0°0] [6200°0] [sotv 0} [2620°0) lesoL-0)
(zess0)  (sezv'L) (1ep2’0)  (br68°0) (o865°0)  (2629°0) (2v68°0) (6228°0) (66v8°0) (Levs o) (9595°0)

£99%°0 80SLL- $29.°0- €0vED- 94590 9.61°0" SMOLL L ea68P2°2- 28590 =9198°}- 0L6.°0- q

[zbro0]l  [6185°0) [tvz970]  [ocsgol [ezsgol  [oes6°0) (zoLv0) lozv6°0] leviz0) [veer o] [ezos 0
(sov'0) (e961°)) (28829'0) (e6v.°0) (zeos0)  (8825°0) (1zs2'0) (6569°0) (¥rL20) (£802°0) (¥sLt70)

v

~£291°1- €1990  l€9T0  00LL'O- Z.ZTO0 _ S100- S1290- _  8SPO0- vS0Z'0- 9550  ¥6LL0 4 -4
[vaezpal  [6svL0] [8iog0] [se6s0] [teesol  [evosal [gegL o] [ezzv 0l [pstol [tso0°0] [rogz ol

(zeeo) (94290) (eseb’0)  (Lo¥50) (tzze0)  (B26¥°0) (gz6v'0) (potr0) (B9sP'0) (8evt'0) (psse0)

LY9Z'0-  LE66°0- 99.0°0-  0.8Z'0- LLEZ0- 89910 £SYL 0 80290 L0SE0- waSELT M- vzovo- &

[sziool  [gozs0] 265200  [z868°0] [ze8270] [o2zv8 0l [s602°0] [bsze o) ¥10°0] [osse 0] [bLeso)

(62z'0) (9695°0) (e69€0)  (BLSYO) (8z1e'0)  (L89E0D) (zvLv'0) (96£€°0) (vae0) (1e2£°0) (2862°0)
w80bL°0- VBLED-  EELLO  ¥BSO0- 980°0-  €£.0°0- 6.¥5L°0  /SEE0-  ..06€8'0 1120°0- gzoLo- 4 - B

6229001 [92¢20] zeeool  [styso0l loscool  [evzL 0 [0s00°0) [6200°0] [seLiol [vaco0] aﬂ.o.o_
(oote'0) (1e28'0) (b21v0)  (9i¢5°0) (egeg0)  (92920) (18L¥°0) (858¢°0) (029v°0) (60.t°0) (8Lve0)

L62i°0- 65L0° 1" LEZO6'0-  LSPZO'L LZTPOLO- SLOS'0 waSZ0T' L wuabLPO')- L1780 «0686'0-  ..1lS8°0" d

logzz'o]l [6088°0] [sovol  fozizal [sezso]l  [o9iL0) [sevzo) [eyss o] [sezv 0] [goLs 0l [e12p°0)

(sogz'0) (6ECLO) (gose'0)  (c09¥'0) (2z82'0) (8Y0ED) (vi5€°0) (ev2e0) (sz6€0) (656€°0) (v282°0)
9/L€0-  20LLO-  ZYSTO-  LZLS0- L09L'0-  0480°0-  060O¥'O- vZ6L°0- SLIEO- £L920 61070 u -

[seo0'0] [gztz0l [zeso0l  [v290°0] [eeee0]l  [szel o) lozv20) (221270 [LLov0) [s6Lt°0] [es0z 0]
(evze'o) (ZLe9'0) (s6¥0)  (L425°0) (voze0) (z6¥E0) (Losv 0) (gzav'0) (s815°0) (avey0) (269¢°0)

«+9658°0 18G8°0 99120 «L116°0 9./2°0 80ES°0 L2240 1086°0- PLEVO 800P°0 G89%°0 q

lovzool [ocgo 0] [zvee0l  [sovZ0l [1zeool [p8Z9°0] [Ls9e°0) [ez12°0] [zzgo 0] [22tv0) [z691°0)
(9222°0) (18570 (201°0) (1rv0) (e692'0) (6€62°0) {(agov 0) (988¢°0) (8ser0) (£51¥°0) (s0L£0)

8EEL'0-  .0160°L L¥Ov'0 9025°0 =SELV°0 210 €49€°0- 14414\ ~15V6°0 €LLEQ zosvo 4 -
in 1l Nd W1 110) H 1) ai Wa 10 vid

"2+ WV H WA+ ="Y (10°1-=9) 3+, WV + WU +D=""y
suanjay 03§ uo A[ddng L3uopy ut saduey)) pazdadxaun) pue pajdadxy Jo s333137 7T °€ AqeL

swmjal yoois pue Aodijod Lmsuop ¢ Jadey)



4%

"A13A103d531 *[9A3] %1 PUB %S '%01 18 IWBIYTUBIS,un us ‘s
‘sjaxoriq asenbs wr umoys are sanfea-d pue sasayjuared ul umoys are siols prepuels A[jaanoadsaz
‘Xapul SN Pue X3pui sITO[OUYIIL UOHEULIOJU] ‘XIPUT S[BISUBUTJ ‘XIPUT SWI0IDJIL ‘XIPU! SIDIAIIS IIUMSUOD) ‘X3PUT 2Me3YI[BIH ‘X3pUl SPOOT 13WNSUO)
"N3pUI S[ELUSAPU[ "X3pUI S[BUAJEW JISBQ "XAPUI S3sBd pure (10 "Xapu 3IeyS |1V IS14 0 13Jar 1N pue 11 ‘N4 ‘WL ‘SO “TH DO ‘Al ‘WE ‘10 ‘YL :s3loN

Lo9Py'0  €6250  8LESO pSOL'D  LESBD  2ZEELO v8LL'0  1ZZ90  Ze8L0 8580 cLse0 89
(SINUSURIS Pleay 3 J0] sanTea-4) 1533 s1sayqiodAH
fzo6L0] [sssgol [0z6L°0) [isvzol (21220l [BLocol [1ers0] Isissol [eLizo)l [sysoo]l [Lovio)
(2es60) (1eos't)  (80520) (62p60) (26090) (s0s90) (Levz0) (208900 (sees0) (z2v80) (12is0)
862/°0- /S2T0- 85.6°0- 620L°L- 62p2°0- YS5/9°0-  ZLBO'0- @6/€0- 6.b0°L-  08/80- 09680 K4
[peggo]l [spzeol [szecal [bLooo] [eesto] [isze0) [vzzoo) Isovzol [zoelol [ses0'0] [8250°0)
(zzog'0) (zoosL) (9918°0) (sszo'L)  (29590) (5.0£0) (es08'0) (69p2'0) (99060) (9916°0) (8599°0)
6E0L°0- 6E89'L-  GEEL0- ...908€'C- S806°0- 6OPE0- .BLLSL- 91880~ SPBEL- .LOPZS L~  .190€}- K
[sec00] [svoz0] [sevzol [eveo0l [ssveo)l [esveol [1ees0] [8z¥90] ([e61L90) [iveeo)l [LZsiol
(ZLoo'0) (se000)  (9L00°0) (1zoo'0) (gi1000) (pioo0)  (stoo'0) (sLoo0) (8Loo'0) (sLoo0) (cLo00)
«92000~ 00’0~  6L00°0-  ..S§P00°0- ZL00°0- €100 20000  20000- 60000- $0000- 6LO0O- k4
[6zeso] [szegal (92570 [zozool [esos0] [zilso] [z61670) [vesL0) [eoszol [8626'0] [2£69°0)
(2zoo'0) (92000) (9€00°0) (ev00'0) (62000) (1e000) (se00'0) (gcoo0'0)  (voo0) (1vo00)  (€00°0)
20000  9£00°0- £Z000-  .60LO0  €0000 12000 £000°0- E£v000-  SPO00  L0OOOO- 1L00°0 D
1n 1l N4 W1 $9 TH 99 ail wa 10 vid
"2+ WV AG I NV'AY+aTo+gTo= Y

suInjay }203§ uo Ajddng Lauopy ur sa8uey)) pajradxaup) jo 323)) 9 NNPWWASY 3 €] "€ JIqeL

swnjal yooxs pue Katjod Amejsuoly ¢ Iaidey)



Chapter 4 Inflation and stock returns

Chapter 4 Inflation and Stock Returns

4.1 Introduction

Despite numerous studies having examined the relationship between inflation and
stock returns after the hypothesis put forward by Fisher (1930), the relationship has
still been a critical issue in financial economics. The point of contention has been
whether or not common stocks provide a good hedge against inflation. As a
framework of the Fisher hypothesis (1930) which describes the link between the
nominal interest rate and inflation, the expected nominal rates of returns should move
one-to-one with expected inflation. If the Fisher proposition is applied to common
stocks, common stocks are expected.to hedge against inflation, since stocks represent
a claim over real assets for which real values are assumed to be independent of the

changes in the commodity price level (Bodie, 1976).

However, the empirical findings show that the relationship between the rate of
inflation and the rate of returns on common stocks is mixed. It could be positive,
negative or neutral, and is more complicated than the theoretically positive
relationship suggested by the Fisher hypothesis. Most studies document a negative
relationship between inflation and stock returns (Bodie, 1976; Nelson, 1976; Fama
and Schwert, 1977; Fama, 1981; Schwert, 1981; Jain, 1988; Kaul, 1990; Fannery and
Protopapadakis, 2002; Adams et al., 2004). However, some other studies document a
positive relationship as in Ely and Robinson (1997) and Luintel and Paudyal (2006).
Some even show that the relationship could be either negative or positive (or
insignificant) depending on the time horizons or if it is considered across different
inflationary economies or regimes, some examples include Kaul (1987), Marshall
(1992), Boudoukh et al. (1994), Hess and Lee (1999), Anari and Kolari (2001) and
Pillotte (2003).
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Although these inconsistencies between the data and the prediction of economic
theory have attracted hundreds of studies examining the relationship between inflation
and stock returns, further empirical analyses seems necessary in order to achieve a
better understanding of such a vital aspect of the economy. Whether or not common
stocks provide a good hedge against inflation is a very important question for the
market participants. As with any other risks in the financial market, rising inflation is
one of the biggest fears for investors, as it might reduce the real return on investment.
Hence, investors might want to know whether the inflation risk exposure can be

eliminated by investing in the stock market.

The current state of literature demands further analysis. First, as far as the author
knows, there is a lack of research examining the relationship between inflation and
stock returns in the UK case in short, medium and long-term at a variety of time
horizons (announcements, short horizons and long-term cointegration analysis). A
literature review of existing research shows that the inflation-and-stock returns
relationship i1s a complex process that may display diverse signs, and the horizon
sensitivity. Empirical findings show that the relationship between inflation and stock
returns would be negative in announcement studies, either negative or positive in the
short-horizon studies, but positive and greater than unity in the long-horizon or
long-term cointegration studies. Horizon sensitivity is very important for investors
who have to deal with inflation risk. Based on different term performance, investors
might like to change the holding period to deal with the inflation risk. Therefore,
investigating whether or not the structure change would affect the hedge potential of
stocks resulting in a poor or good hedge against inflation is very important for the
investor. Although this relationship has been studied extensively with different
estimation techniques, modelling techniques and data sets, most studies have
investigated the US market, only a few studies have examined the UK case (see
Goodhart and Smith, 1985; Peel and Pope, 1985, 1988; Joyce and Read, 2002).
Moreover, although previous studies have compared the performance of short horizon
and long horizon, for example, Boudouht and Richarson (1993), Schotman and
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Schweitzer (2000), Wong and Wu (2003), Kim and In (2005) and Ryan (2006), no
study generally compares the performance of the UK stock returns as hedge against
inflation at all time horizons or across all aspects: announcements, short horizons and

long-horizon or long-term.

Second, whether the relationship between inflation and stock returns of the UK market
varies across different inflationary economies or regimes has not been examined in the
existing literature until now. Some studies show that the inflation-stock returns
relation is unstable and it varies across different monetary economies or different
inflationary regimes. De Alessi (1975) suggests that whether or not common stocks
provide a hedge against inflation would depend upon other factors and vary from one
inflation value to the next. Similarly, Barnes et al. (1999) find that the inflation-stock
returns relation is tied to different economies: negative for low-to-moderate inflation
economies, but positive for high inflation economies. Choudhry (2001) who provides
supporting evidence showing that a positive relationship between current nominal
stock market returns and current inflation occurs in four high inflation countries in
Latin and Central America. Thus, stock returns are differently related to inflation in
high inflation countries, and stock returns may be differently related to inflation from
high- to low-inflation-rate periods in the same country. The UK inflation rate was
especially high from early 1971 to the end of 1982. Although many developed
countries have higher than 10% annual inflation due to a word-wide boom in the early
1970s, but only a few countries have higher than 20% annual inflation, UK is one of
them. Thus, it is important to examine whether this high inflation economy affects the
response of stock returns for the UK market. However, there is lack of study that
adopts this idea to investigate the inflation-stock returns relation in the UK case across

different inflationary economies or regimes.

Third, although the general markets of many countries have been examined, a few
studies investigate this relationship across different industry groups in the UK case.
Some studies investigate the inflation announcements effect on different industry
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groups in other countries, for example, Israel (Amihud, 1996). For the UK market,
some studies investigate the effect of inflation announcements on aggregate stock
returns, for example, Goodhart and Smith (1985) and Joyce and Read (2002) examine
whether the announcements of Retail Price Index (RPI inflation) affect the UK
aggregate stock returns. Similarly, Gultekin (1983) and Peel and Pope (1985) also test
the relationship between aggregate stock returns and both expected and unexpected

inflation at short horizon, but at the industrial level for the UK.

Fourth, a limited number of studies conduct the cointegration analysis to stock prices
and inflation. Boudoukh and Richardson (1993) suggest that examining the long-run
relationship have both the empirical meaning that investors hold the stocks over long
holding periods and the theoretical meaning that the true long-run relationship could
be obscured by short-term noise which leads to inaccurate conclusions. Hence, it is
important to examine the long run relationship between stock returns and inflation.
However, there are only a few studies that use cointegration methodology to examine
this relationship, for example, Anari and Kolari (2001) who investigate the
relationship of stock prices and goods prices using the data of six industrial countries.
For the UK market, Luintel and Paudyal (2006) also examine the long-run relationship

between stock prices and goods prices at industry level in a cointegrating framework.

Aiming to bridge these gaps, this chapter empirically examines the relationship
between inflation and stock returns for the aggregate market and the ten industries in
short, medium and long-term at a variety of time horizons: the announcement study,
the short horizon study and long-term cointegration analysis. In addition it also
investigates whether or not the impact of inflation on stock returns varies in different
inflationary economies or regimes. Therefore, this chapter mainly answers the
following questions: Are the UK stocks a good hedge against inflation, does the
relationship between inflation and stock returns have horizon sensitivity and do
inflationary economies or regimes affect the relationship between inflation and stock
returns.
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This chapter is organized as follows. Section 2 briefly reviews the relevant literature.
Section3 describes the data. Section 4 develops empirical models. Section 5 shows the

empirical results and the conclusion is presented in Section 6.

4.2 Brief Review of Literature

The empirical studies can be sorted into three distinct groups: event studies, short
horizon studies, long horizon and long-term studies (Luintel and Paudyal, 2006).
From the event studies, evidence shows that there is a negative (or insignificant) effect
of unexpected inflation announcements on stock returns. Schwert (1981), Cutler et al.
(1989), Pearce and Roley (1985), Jain (1988) McQueen and Roley (1993), Fannery
and Protopapadakis (2002), Graham et al. (2002) and Adams et al. (2004) all find a
significant negative effect of inflation news on the stock returns. But Joyce and Read
(2002) find no significant evidence of unexpected inflation impacting on stock prices

on the day of the RPI announcement in the UK market.

From the short horizon studies, a large number of studies document the cross-sectional
negative relationship between stock returns and inflation. Examples include Bodie
(1976), Nelson (1976), Jaffe and Mandelker (1976), Fama and Schwert (1977), French
et al.(1983), Geske and Roll (1983), James et al. (1985), Kaul (1987, 1990), Peel and
Pope (1988) Lee (1992), Graham (1996), Hess and Lee’s (1999), Pilotte (2003),
Osamah (2004) and Samer (2005). They all find that common stock returns are
negatively related‘to inflation. However, some short-horizon studies show that the
relationship could be either positive or negative varying over different time horizons,
across countries, or even across different industries (see Boudouht and Richarson,
1993; Schotman and Schweitzer, 2000; Ryan, 2006) or depending on different
monetary regimes, different components of inflation, inflationary economies or
regimes (see Kaul, 1987, 1990; Graham, 1996; Barnes et al., 1999). Boudouht and

Richarson (1993) show that there is a horizon sensitivity in the inflation-stock returns
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relationship and Gultekin (1983) suggests that the relationship varies across different
countries. Marshall (1992) point out that the relationship varies with different
components of inflation and Barnes et al. (1999) and Choudhry (2001) furthermore
show that the relationship varies across different inflationary regimes. Similarly, a

monetary-regime varying relationship is suggested by Kaul (1987, 1990).

In the long-horizon, most studies find that a positive relationship between inflation
and stock returns while others show mixed results (Boudoukh et al., 1994; Schotman
and Schweitzer, 2000; Engsted and Tanggaard, 2002; Wong and Wu 2003; Kim and In,
2005). Similarly, Ryan (2006), Ely and Robinson (1997), Anari and Kolari (2001) and
Luintel and Paudyal (2006) examine the long-run relationship between inflation and
stock returns in a cointegrating framework and find that goods price elasticity is
greater than unity. However, also in a cointegrating framework, Ahmed and Cardinale
(2005) find for the US, the UK, Germany and Japan, the results are mixed, sensitive to
the data horizon and the lag length chosen. Laopodis (2006) uses the bivariate and
multivariate vector autoregressive cointegrating specifications, only to find a weak

negative relation.

In conclusion, the relationship between inflation and stock returns has been examined
by numerous studies. Although it is still too early to conclude the inflation-stock
returns relationship, more and more literatures show that this relationship varies
across different time horizons. The empirical findings are mixed, could be positive,
negative or neutral: negative relations are found in inflation announcement studies
while positive, negative or insignificant relations are found in short horizon studies
and a positive relationship is found in most long horizon or long-term cointegration
analysis. In addition empirical results also show that the relationship between inflation,

stock returns and inflationary economies or regimes varies in the short horizon study.
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4.3 Data and Descriptive Statistics

4.3.1 Data

This study is composed of daily and monthly FTSE All Share Index (FTA), 10
industry indices named Oil and gases (OI) Basic materials (BM), Industrials (ID),
Consumer goods (CG), Healthcare (HL), Consumer services (CS), Telecoms (TM),
Financials (FN), Information technologies (IT) and Utilities (UT). Performance for the
indices was measured by their log returns. The sample period for the investigation of
the inflation announcements, determined by the availabiliiy of the indices, is from
December 1962 to December 2007 for the aggregate market (FTS), from 1* January
1986 to 31* December 2007 for nine industry indices (OI, BM, ID, CG, HL, CS, TM,
FN, IT) and from 9™ December 1986 to 31¥ December 2007 for the industry index of
Utilities (UT). The sample period for the short horizon study and long-term
cointegration study, is from January 1955 to December 2007 for the FTA, from
January 1986 to December 2007 for nine industry indices (OI, BM, ID, CG, HL, CS,
TM, FN, IT) and from January 1987 to 31® December 2007 for the industry index of
Utilities (UT). Daily data of FTA Share index (FTA) from December 1962 to
December 1969 are collected from the Financial Times, remains of daily data of FTA
are obtained from the DATASTREAM. Monthly data of the FTA from January 1955
to December 2002 are obtained from the London Stock Exchange and the remains of
monthly FTA from January 2003 to December 2007 and both daily and monthly data
of 10 industries are obtained from the Datastream. Daily and monthly returns for all

the market indices (R)) are the first difference of the logarithm of the price index.

The RPI over the period from June 1948 to current day is widely used as a good proxy
for the UK inflation (O’Donoghue, Goulding and Allen, 2004), differing from the US
in which Producer Price Index (PPI) or Consumer Price Index (CPI) is the preferred
measure of inflation. Monthly announcements of the Retail Prices Index figure from

December 1962 to December 2005, released regularly by the corresponding
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department of the UK government in the mid of each month, were hand-collected
from the public press (most of them are from the Financial Times, remains are from
the Times). Therefore, day ¢ is the announcement date (or the first working day after it,
if the real announcement date is a holiday), thus investors can observe the changes in
inflation and adjust stock prices.® However, there is a lag of almost half a month
between the time that the UK government collects the price data and the time when
the RPI is announced, e.g. RPI figure for May 1980 is announced on the 13" June
1980. Monthly RPI data from June 1948 to December 2005 are obtained from the

National Statistics Office, the base we use here is January 1987 =100.

Hence, the actual inflation rates (P,) are equal to the first differences of logs of RPI (P,
= LnRPI, — Ln RPI,.;), whereas the expected inflation rate is estimated frorh the
corresponding ARIMA model of the actual inflation rate while controlling for
seasonality.” Seasonal components are based on a lag of 12 months.'® The expected
inflation rate is estimated based on the data sample from Jun 1948 to the month before
expected. For example, for the expected inflation rate in Jan 1955, the actual inflation
rates from June 1948 to December 1954 are used to build a best ARIMA model and
the first out of sample forecast from this ARIMA model is used to as the expected
inflation rate in Jan 1955. Then, for the expected inflation rate in February 1955, the
actual inflation rates from June 1948 to January 1955 are used to build a new best
ARIMA model and the first out of sample forecast from this new ARIMA model is
used as the expected inflation rate in February 1955, and this repeated processes are
used to get all the expected inflation rates in this chapter. The expected inflation rates

are the difference between actual inflation rates and the expected inflation rates (P, —

PY).

¥ The government released the RPI on the Saturday morning sometimes happened in 1960s and early 1970s, but
not afterwards.

° Since the RPI is not seasonally adjusted, the monthly inflation rate will be affected by seasonality. Thus we
estimated both the controlling for seasonality ARIMA models and normal ARIMA models without controlling for
seasonality. The figures we report and use in our following study are from the controlling for seasonality ARIMA
models.

'® Both ACF and PACF graphs suggest that the time-series of actual inflation got seasonality at a lag of 12 months.
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4.3.2 Data Description

Figure 4.1 and 4.2 show the monthly and annual RPI inflation from January 1955 to
December. During the whole sample period, the median annual inflation rate is 4.3%
and average annual inflation is 5.90%, but was 3.64% from December 1985 to
December 2007. According to a word-wide boom which causes the prices of raw
materials to rise sharply in the early 1970, annual inflation rose to over 10% in most
developed countries, but only a few exceeded 20%, such as UK (Artis, 1996, p.14).
Figure 4.2 shows that Inflation of the UK also rose to over 10% per annum from 1971
to 1982, and even exceed 20%, higher than most of the developed countries. The
annual inflation for each month from January 1971 to December 1982 is higher than
5.90% and the average rate is 13.23%, whereas the average annual inflation rate is
3.65% from January 1955 to December 1970, 4.10% from December 1962 to
December 1970 and 3.82% from January 1983 to December 2007, respectively.

Panel B of Table 4.1 presents the summary statistics for inflation from January 1955
to December 2007. The sample mean of actual monthly inflation is 0.46% (S.E.=
0.0062), the mean of expected monthly inflation is 0.45% (S.E.=0.0052) and the mean
of unexpected inflation is 0.0167% (S.E.=0.0046). The results of the ADF test in Table
4.7 show that actual RPI inflation (first differences of logs of Retail Price Index) is not
stationary. More unit-root tests for RPI and its first difference (actual inflation rate)
are conducted in the following long-run cointegration study. Since there is not a
conclusive answer of whether the UK RPI is I(1) or I(2), some studies, for example,
Luintel and Paudyal (2006), suggest that UK RPI can be applied as I(1). We adopted
this opinion and use RPI as I(1), thus, actual inflation is used as stationary series in the

following research.

Figure 4.3 and 4.4 show the monthly and annual the FTSE All Shares Index (FTA)
returns. It grew at 9.85% per annum, as Figure 3.4 shows, it was fluctuant during

January 1955 to December 2007 and has two important shifts: one is in January 1975,
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when FTA jumped by 53.66%, the other is in October 1987, when FTA dropped by
30.92%. At the industry level, Oil and gases rose to 11.53% per annum from January
1986 to December 2007, Basic materials 9.86%, Industrials 6.60%, Consumer goods
6.77%, Healthcare 9.08%, Consumer services 6.47%, Telecoms 8.94%, Financials
9.87%, Information Technology 13.91% and Utilities 11.64%. Thus, Consumer
service got the minimum average while Information Technology got the maximum
return during our sample period. All the industries index show higher than 20% drop
in October 1987, similar as FTA. During the sample period the average annual stock
market returns is 1.67 times the annual inflation rate. Similarly, at the industry level,
all the industries is over one times the annual inflation, for example, Oil and gases is
1.95, Basic materials 1.67, Industrials 1.12, Consumer goods 1.14, Healthcare 1.54,
Consumer services 1.10, Telecoms 1.52, Financials 1.67, Information technologies

2.36 and Utilities 1.97.

Table 4.1 Panel A presents most of the sample means of stock returns in all day
horizons (one day, three days and five days) are lower than zero, thus also lower than
expected inflation and unexpected inflation. However, panel C of Table 4.1 shows that
all monthly stock returns both aggregate and industries is higher than zero from a low
of 0.32% (S.E.= 0.0947) for Information technologies to a high of 0.90% of Utilities

and some of them have higher means than both expected and unexpected inflation.

4.4 Methodology and Hypothesis Development

In order to examine the relationship between inflation and stock returns on the UK
market for aggregate market and ten industries in short, medium and long-term at a
variety of time horizons: announcement, short horizons and long-term cointegration,
and across different inflationary economies or regimes, we impose the event study
methodology, Two Stage Least Square methodology and Johansen technique of

cointegration with structure breaks to test whether inflation affects stock returns. The
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possible pre-announcement effect, delay effect or asymmetric response of stock
market to good news and bad news are also examined for the announcements
investigation. The impact of inflation on stock returns varying in different inflationary
economies is also examined by separate the full sample into three sub samples, before
January 1971, January 1971 to December 1982, after December 1982, in the
announcement study and the short-horizon study. The relationship between inflation
and stock returns varying in different inflationary regimes is also estimated in the

short-horizon study.

4.4.1 Announcement Effect Study

Previous studies, some examples being Schwert (1981), Goodhart and Smith (1985),
Pearce and Roley (1985) Hardouvelis (1987), Jain (1988), Cutler et al. (1989),
McQueen and Roley (1993), Amihud (1996), Fannery and Protopapadakis (2002),
Graham et al. (2002), Adams et al. (2004), suggest that inflation announcements
would affect the stock returns and provide evidence that stock returns negatively
respond to inflation announcements. In this section, the impact of inflation
announcements on stock returns is investigated in an event study framework. The
possible pre-announcement effect, delay effect or asymmetric response of the stock
market to good news and bad news is investigated. Furthermore, if the inflationary
economies affect the impact of inflation news on stock returns, the inflation news
might affect FTA differently in different high or low inflationary economies divided
by inflation rates, thus whether inflation rate level affect the response of stock returns

on inflation news will also be examined in our study.

According to the efficient market hypothesis, stock prices reflect all available public
information, therefore, only unpredictable information will affect the stock prices.
Consequently, only unexpected inflation which contains new information will affect

the stock returns at the time when the announcement is released while expected
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inflation will not (Joyce and Read, 2002). We test the effect of RPI inflation (both
expected and unexpected) news on stock returns of the general market (FTA) and
different industry groups in five days event window following Joyce and Read (2002)
and Adams et al. (2004), using equations (4.1) and (4.2). Peel and Pope (1985, 1988)
argue that although equations (4.1) and (4.2) might potentially get the problem of
omitted variables without other relevant news that simultaneously affect the stock
returns on the same day as the inflation news, this problem could be minimized if use
daily data and only focus on the relationship between stock returns and inflation. Due
to the prediction of the efficient market hypothesis, we expect significant coefficients
for the unexpected inflation response to stock returns but insignificant coefficients for
the expected inflation. Moreover, according to the discounted cash flow model shown
in equation (2.3), the effect of unexpected inflation on stock price is ambiguous,
because unexpected higher inflation increases the discount rates, which lowers returns,
and increases the future dividends, which increase returns, but the price elasticity of
future cash flows is not necessary equal to one. Thus we do not expect the coefficients
for unexpected inflation to be unity. Therefore, for each regression, we test for a stock
response to inflation news consistent with the null hypothesis H,: » = 0, expected
inflation news have no effect on the stocks, and against the null hypothesis H,: = 0,
negative estimates of [ are associated with positive unexpected inflation

announcements being the bad news for stocks.

In accord with the efficient market hypothesis, no leakage of information occurs
before inflation news is released by the government on the official announcement date,
then the stock returns fully reflect the inflation news on the announcement date but no
longer change after the announcement date. However, Goodhart and Smith (1985)
suggest that the UK stock market reacts slowly to stock inflation news after testing not
only the stock return on the date of the RPI announcements but also the two days
stock returns (the day and the day after the announcements) and three days stock
returns (the day, the day after and two days after the announcement). They find that
unexpected inflation negatively affects all three days horizon stock returns and
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suggest that inflation news have a delay effect on the UK stock market. Thus,
significant estimates of £ on the date before or after the announcement imply that the

preannouncement effect or the delay effect occurs.

RHB =a+},1)'¢’ + E" +gl (41)

Ry, =a+yP + [P +¢, 4.2)

where
Ri+g for B (-2, -1, 0, 1,2): the stock returns on the day f+B, hence, R,.;, the stock return on ¢-2
(two days before the announcement date), R,;, the stock returns on ¢-/ (one day before the
announcement date), R,, the stock returns on ¢ (the announcement date), R,.;, the stock
returns on ¢+/ (one-day after the announcement date) and R;.», the stock returns on £+2 (two
days after the announcement date);

RM! for A (3,5): indicates the interval over days of return are measured around the

announcement date, hence, A=3, three days stock returns (the stock returns of the
announcement date ¢, the day before and the day after); A=5, five days stock returns (the
stock returns of the announcement date ¢, two days before and two days after);

P{: expected inflation rate, which is derived from the forecast of the corresponding ARIMA
model,;

P unexpected inflation rate, equal to difference between the actual inflation and expected

inflation.

Moreover if a directional asymmetric effect exists in the response of stock returns to
inflation, the response to bad news might be different from the one to good news.
Although many studies find the evidence that the stock response to different news is
hard to detect, for example, Joyce and Read (2002) find that none of them display a
significant effect on stock market suggesting no asymmetric effect for the UK stock
market, Adams et al. (2004) on the contrary find that both bad PPI and CPI news tends
to have a greater impact than good news, thus providing evidence of this asymmetric
effect for the US stock market. Therefore, we also test whether stock response to good
news is different from the response to bad inflation news, following Adams et al.
(2004) who suggest that asymmetric effects could be tested by the model shown in

equation (4.3). For each regression, we test whether the response to
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higher-than-expected inflation (bad news) is of the same absolute magnitude as the
response to lower-than-expected inflation (good news) against the null hypothesis Hs :
B = [, the coefficients for good and bad news are different meaning that asymmetric
effect occurs. D, are dummy variables for bad news (positive unexpected inflation)

while D. are dummy variables for good news (negative unexpected inflation).

Ry =a,D,+a.D_+B,D,F'+B.D P +¢, (4.3)

where
D=1 if unexpected inflation is larger than zero, P,">0 and 0 otherwise;

D. =1 if unexpected inflation is less than zero, P, <0 and 0 otherwise.

4.4.2 Short Horizon Study

According to the extended Fisher hypothesis stock returns should move one-to-one
with unanticipated inflation as well as anticipated inflation in the long run. However,
most previous studies find that there is negative relationship between inflation and
stock returns, which is contrary to the Fisher hypothesis. Thus, the relationship
between inflation and stock returns in the short-run is examined in this section.
Moreover, since two important shifts in January 1975 and October 1987 have
important economic meaning for the financial market, we also test whether these two
shifts affect the relationship between inflation and stock returns. Furthermore, because
inflationary regimes are suggested as affecting the relationship between inflation and
~ stock returns (De Alessi, 1975; Bames et al. 1999 and Ahmed and Cardinale, 2005),
we look at whether high or low inflationary economies affect the relationship between
aggregate stock returns (FTA) in three sub-periods and further examine whether the

relationship between inflation and stock returns varies in a two inflationary regimes.

We follow the methodology of Peel and Pope (1985, 1988) and the notion of
Boudoukh et al. (1994) to test the relationship between stock returns and inflation

(both expected and unexpected). Peel and Pope (1985, 1988) suggest that expectation
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and unexpected inflation should be included in the same model when testing the
Fisher effect or it will get the omitted variable problem. Thus they estimate the model
shown in equation (4.4) to test the relationship between inflation and stock returns.
Moreover, since two important shifts occurred in January 1975 and October 1987: the
FTA jumped by 53.66% in January 1975 and the FTA dropped by 30.92% while all
industries dropped over 20% in October 1987. The two shifts that occurred in our
sample period have very important economic meaning for the financial market. Thus
we incorporate them as dummy variables in the model, shown in equation (4.5), and
test whether these two shifts affect the relationship between inflation and stock

retumns.

Boudoukh et al. (1994) suggest that the Fisher hypothesis still holds, even allowing
for variation in the coefficients of the aggregate stock market and different industry
groups, since they possess different cyclical tendencies with the overall economy.
Thus we adopt the notion of Boudoukh et al. (1994) to run equations (4.4) and (4.5),
and the variation coefficients for the expected and unexpected inflation, positive or
negative are both consistent with our expectation. Therefore, for each regression, we
test for the relationship between stock returns and inflation 1) against the null
hypothesis H;: A = 0, stock returns are either positively or negatively related to
expected inflation; 2) against the null hypothesis Hy: ¢ = 0, stock returns are either
positively or negatively related to unexpected inflation. 3) against the null hypothesis
Hj: f; =0 and Hy: f; =0, positive estimates of f; are associated with that the jump in
January 1975 might have a positive influence on the stock returns, and the negative
estimates of f; are associated with the crash in October 1987 have a negative influence

on the stock returns.

R =¢p+AP° +¢P" +¢, 4.4)

R =p+AP° +¢P" + f\D, + f,D, +¢, 4.5)
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where
R,: ex post nominal return;
Pf: expected inflation rate;
P/": unexpected inflation rate;
D, : dummy variable of the jump in January 1975;
D; : dummy variable of the drop in October 1987.

It is now established that sustained high inflation has a detrimental effect on an
economy’s long-run level of real activity while low-to-moderate rates of inflation has
good consequences for economies. Ahmed and Cardinale (2005) provide empirical
evidence to support that inflation does matter for equity returns. They examine the
dynamic relationship between general inflation and stock returns in an inflationary
regime framework and show that on the UK market, lower mean equity returns exist
in higher or lower inflation. Thus, different inflationary regimes might have adverse
consequences for financial markets and for long run capital performance (Barnes et al.
1999), which might affect the relationship between inflation and stock returns. Some
studies suggest that common stocks ability to provide a hedge against inflation would
vary from inflation to inflation (De Alessi, 1975) or varies in different inflationary
economies (e.g. Barnes et al., 1999 and Choudhry, 2001). Therefore, we test whether
the relationship between inflation and stock returns might vary in an inflationary
regime framework following Shawky and Marathe (1995) who provide a switching
regression model between two regimes: the rising stock market and the falling stock
market using the Two Stage Least Square method shown in equation (4.6).'' We
suggest that the across sectional relationship between inflation and stock returns might
vary in different inflationary regimes depending on the nature of the inflationary
regimes under which an investor has to make his decision. Estimation of equation (4.6)
requires an identifier for each regime in the sample. The inflationary regimes are
defined by actual inflation rates, thus, we divide the months in our sample into two
regimes by the median of actual annual inflation rate, 4.3%: “low” inflationary regime
(less than 4.3%) and “high” inflationary regime (equal to or higher than 4.3%). We

test for coefficient stability across low and high inflationary regimes with the

' Paudyal and Saldanha (1997) use Maximum Likelihood method as an alternative.
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following regression of stock returns on expected and unexpected inflation using the

Two Stage Least Square method:

R = + AP +§ P’ +(p, - 9)D, +(4, - 4)P’D, 6)
+(4, —¢)F'D, +U,

Where D, = 0 if the actual inflation rate is lower than 4.3% at time ¢ and D, = 0 for all ¢

identified as regime 1.

Where D, = 1 if actual inflation rate is equal to or higher than 4.3% at time ¢ and D, =

1 for all ¢ identified as regime 2.

U, satisfies all the basic conditions of a classical regression model. So, equation (4.6)

1s estimated as follows.

For D, = 0, equation (4.6) becomes

R =9, +’11Pze +¢|P/” +ég, 4.7)

For D, = 1, equation (4.6) becomes

R =9, +A4,P’ +6,F" +¢, (4.8)

We thus test the inflation-stock returns relationship in a two inflationary regimes
against the null hypothesis 1) H,: 4, = 4, , the relationship between expected inflation
varies in the inflationary regimes 2) H,: ¢; = ¢, , the relationship between unexpected

inflation varies in the inflationary regimes.

4.4.3 Long-Term Cointegration Study

Previous studies suggest that there is a positive long-term cointegration relationship

between inflation and stock prices, some examples such as Ely and Robinson (1997)
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show that stocks maintain their value relative to movements in overall price over a
long sample period; Anari and Kolari (2001) show that long-run elasticity of stock
prices with respect to goods prices exceed unity and the initial response of stock
prices is negative and thereafter becomes positive and permanent; Luintel and Paudyal
(2006) apply the cointegration methodology to investigate the long-run relationship
between stock prices and goods prices and find that in most of the cases, goods price
elasticity is above unity; although other studies, for example Ahmed and Cardinale
(2005) and Laopodis (2006), suggest mixed (either positive or negative) relations. In
order to examine the long-term relationship between Retail Price Index (RPI) and the
price indices of aggregate market (FTA) and different industry groups, this section
tests whether stock price indices are related to inflation index in a cointegrating

framework and whether structural shifts affect the relationship.

We adopt the methodology of Luintel and Paudyal (2006) to conduct the tests.
Equation (4.9) shows a long-run relationship between stock prices index and inflation
index. According to the Fisher hypothesis that the coefficient (d) should be equal to
one, thus, stock prices move one-to-one with inflation. However, Luintel and Paudyal
(2006) extend the Fisher effect to the tax-augmented hypothesis and explain that the
return on stocks should exceed the inflation rate to compensate for the loss in the real

wealth of tax-paying investors, thus, the size of coefficient (d) should exceed one.

InS, =c+dInRPI, (4.9)

where
S;: stock price in period ¢;
RPI;: Retail Price Index in period ¢;
¢, d: coefficients (d coefficient is the elasticity of stock prices with respect to goods prices).

Johansen’s (1992, 1995) and Johansen et al. (2000) technique is suggested to estimate
the long run relationship in Luintel and Paudyal (2006). Johansen’s model and the

method of reduced rank regression are also used in our tests.
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Sims (1980) suggests a type of VAR model shown in equation (4.10), Where Z, is (n x

1) and each A; is an (n x n) matrix of parameters. Equation (4.10) can be reformulated

into a VECM form, shown in equation (4.11), where I, =- (I-A|-...-A) (i =1, ...,

k-1) and T =-(I-A;-...-A;). TI=aff where & represents the speed of adjustment to
disequilibrium and £ is a matrix of long-run coefficients such that the term ,EZ,.k
represent up to (n-1) cointegration relations in the multivariate model, which ensures
that Z, converge with their long-run steady state solutions. Allowing the entrance of
the intercept and dummy variables as deterministic variables in the cointegration

space, the model is rewritten as the final model shown in equation (4.12).

Z,=AZ _+. . +AZ_ +¢, (4.10)
AZ, =T\AZ_ +..+T,_AZ _,  +11Z_, +¢, (4.11)
AZ, =pu+T\AZ,_ +. .+, AZ_., +11Z_, +¢D, +¢, (4.12)

In our study, we only test the pare relationship between stock prices and inflation
index, thus, AZ s an (2x1) vector, Z, = [S, RP/[],I,and II are (2x2) coefficient

matrices, D, are deterministic components (seasonal and structure break dummies). A
cointegrated system implies that IT=a/ is reduced rank, r, for r<2. We expect that r

=1, which means there is a relationship between stock prices and inflation index.

The following procedures are imposed in applying Johansen’s techniques: Firstly, unit
root test to test the order of integration of each variable that enters the multivariate
model. Both ADF (Dickey and Fuller, 1979, MacKinnon, 1991) under the null
hypothesis of a unit root and KPSS (Kwiatkowski et al. 1992) under the null
hypothesis of stationary are used in our study. Moreover, since Harris and Sollis (2003,
p76) suggest that the Ng and Perron test (Ng and Perron, 2001) based on de-trending
the ADF test with lag structure set is an appropriate test to macroeconomic factors

which might have negative MA coefficients, we also adopt Ng and Perron GLS
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detrended test to test the RPI. In order to test whether the data series has any structure
breaks and when these breaks occur and whether or not a break dummy should enter
the cointegration space, we also conduct Perron (1997) sequential unit root test which

allows the breaks in intercept and/or the trend.

Secondly, we determine VAR lag length setting. The appropriate lag length of the
vector autoregrssion (VAR) model are selected following likelihood ration (LR) (Sims,
1980) tests and multivariate Akaike information criterion (AIC) and Hannan-Quinn
(HQ) criterion. The AIC search between k-max = 20 and k-min=10 is restricted in our
study. We prefer HQ criterion if AIC and HQ suggest different values of & following
Johanson’s (2000) suggestion for common practice. Between the lags suggested by

different criterions, the lag is selected by the uncorrelated VAR residuals.

Thirdly, we identify intercepts, trends, seasonality or structure breaks. Aiming to find
whether there are intercept or trends or seasonality or structure breaks in the data and
whether the deterministic variables (a constant and trend) or the seasonal dummy
variables or structure breaks should enter the cointegration space, we follow Johansen
(1995) which uses centered seasonal dummy variables that shift the mean without
contributing to the trend if seasonality exists and employ Perron (1997) sequential unit
root tests to identify the break date endogenously. The Perron (1997) test considers
three models: 1) Those with a break in the intercept, 2) Those with a break in the trend
and 3) Those with a break in both the intercept and trend, and then endogenously

search for the breakpoints by the smallest t-statistic.

Finally, running equation (4.12) and testing for unique cointegration vectors and

performing a joint test involving restrictions on a and £.
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4.5 Empirical Results

This section empirically examines the relationship between inflation and stock returns
of the UK aggregate market and ten industry sectors in the following order. Firstly, the
announcements effect of inflation news on stock returns is estimated using the event
study methodology. The pre-announcement effect, delay effect, asymmetric effect and
three subsamples periods aré also examined. Secondly, the relationship between
inflation and stock returns at short horizon is estimated and whether or not the
relationship varies in different inflationary economies or regimes is estimated using
two stage least square. Finally, the long-term relationship between the Retail Price
Index and stock indices is estimated using Johansen cointegration methodology and

the structure breaks and seasonality are also considered.

4.5.1 Effects of Inflation Announcements on Stock Returns

This section extends Goodhart and Smith (1985) and Joyce and Read (2002) research
and use far longer sample periods and industry-level indexes to examine the
announcement effect of inflation on stock returns and the different response of
aggregate market in three sub-sample periods. Table 4.2 reports the results of
estimating equations (4.1) and (4.2): inflation response coefficients, standard errors
and p-values from a series of regressions of stock returns on expected inflation and
unexpected inflation. The table reports calendar return horizons including 1 day, 3
days and 5 days. Table 4.2 shows that expected inflation has no significant effect on
stock returns on and around the announcement date. The hypothesis Hy: ¥ = 0 almost
always cannot be rejected for the aggregate market, only with two exceptions, that a
positive effect of expected inflation on the aggregate market (FTA) two days after the
announcements day and ét three days horizon in full sample period. Table 4.1 also
show that expected inflation affect FTA two days before the announcement, on the

announcement day, at three days horizon and at five days horizon in the subsample
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period 12/1962-12/1970. However, in the subsample periods of 1/1971-12/1982 and
1/1983-12/2007, the expected inflation has no impact on stock returns of aggregate

and all industries.

Table 4.2 also shows a strong negative correlation between unexpected inflation and
stock returns at three days horizon but not on and around the announcement day. For
the full sample period of the aggregate market (FTA), the estimates of the coefficients
B for the unexpected inflation shows a significantly negative figure, -0.31, which
means the three days returns of FTA falls by 0.31% in response to an increase in
unexpected inflation of 1%. It also shows that for the full sample period, seven out of
ten industries named Basic materials, Industrials, Consumer goods, Consumer
services, Telecoms, Financials and Ultilities respond significantly and negatively to the
unexpected inflation varying from a low of -1.03 for Telecoms to a high of -0.71 for
Consumer services at three days horizon while only Financials (FN) responded
negatively to the unexpected inflation on the announcement day and the rest nine
industries have no significant responses. The response of the aggregate market to
unexpected inflation is different in three subsample period. The unexpected inflation
negatively affects the aggregate stock market on the announcement day, the day
before and within the three days horizon in the subsample period 12/1962-12/1970
and on the announcement day and within the three days horizon in the subsample
period 01/1971-12/1982, while it has no significant effect on aggregate market in the
subsample period 01/1983-12/2007.

This table yields three important insights. Firstly, consistent with the efficient market
hypothesis, our findings provide evidence of the negative effect of unexpected
inflation on stock returns while little evidence has been found for expected inflation.
The significantly negative effect found for the RPI inflation announcements is
consistent with that expected and means that we see unexpected increase in inflation
as bad news for the stock market since this leads to a reduction in stock prices. Our
findings are also consistent with previous studies suggesting inflation announcements
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negatively affect the stock market for example Goodhart and Smith (1985) who report
unexpected inflation has a significantly negative effect on the UK stock market and
studies on other countries, e.g. the US evidence of effects of CPI announcements, PPI
announcements (or both) provided by Schwert (1981), Pearce and Roley (1985),
Hardouvelis (1987), Culter et al. (1988), Jains (1988), McQueen and Roley (1993),
Flannery and Protopapadakis (2002), Graham et al. (2003) and Adams et al. (2004) or
Israel general stock market evidence provided by Amihud (1996). Moreover, our
results also suggest that returns of industry groups are affected by the RPI inflation
announcements, which is consistent with Amihud (1996) that provides strong

evidence of the effect of inflation on industry level indexes in Israel market.

Secondly, in contrast to the efficient market hypothesis that the stock returns only
fully respond to the inflation news on the announcement date, not before or after the
announcement date, the inflation announcements in our study significantly affect
stock returns within the three days horizon, but not on the announcement day, the day
before or the day after. It reveals that unexpected inflation news impact the stock
market slowly and provides weak evidence that a leakage of official inflation figures
might exist one day before announcement released by the government precipitating a
delay effect. Although the magnitude of the reaction is small and insignificant, the
evidence that the stock returns accumulate so that they significantly react to the
unexpected inflation at the three days horizon still suggest the leakage and a delay
effect, consistent with Schwert (1981) that reports the leakage of inflation information
occurs for the days prior to the announcement in the US. This finding contradicts our
expectations but is also consistent with Goodhart and Smith (1985) who find that RPI
inflation news affects aggregate stock markets on the day of announcement and the
day after the announcement which implies that inflation announcements affect the
stock market slowly, but inconsistent with Joyce and Read (2002) who find that
neither expected nor unexpected inflation news have any significant influence on
stock returns on the day of RPI announcements or previous studies which show that
that the UK inflation announcements (CPI, PPI or both) have a negative effect on
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daily returns of the announcement day.

Thirdly, consistent with previous studies which suggest that the relationship between
inflation and stock returns vary in different inflationary economies, for example,
Bames et al. (1999), our findings also suggest that high inflation rates also impact the
response of stock returns to inflation announcements. There is the huge difference in
the annual inflation for three subsample periods, 4.10% for 12/1962-12/1970, 13.23%
for 01/1971-12/1982 and 3.82% for 01/1983-12/2007. Table 4.2 shows that there is no
significant coefficient found for inflation news at any time horizon in the high
inflation period (01/1971-12/1982) whereas significantly negative effect of
unexpected inflation are found on the announcement day and at three days horizon in
the low inflation periods of 12/1962-12/1970 and 01/1983-12/2007. Thus our finding
is consistent expectations. We expected to see in high inflation periods, stock prices
that fully reflected information of inflation, and unexpected inflation has no effect on
stock returns. Market participants already have an expectation for higher inflation
rates during the high inflation period, therefore, any higher than expected inflation
does not affect the stock prices since that has already been anticipated and a slightly
lower than expected inflation does not matter for the stock market either, since the

inflation rate s high enough.

Since we find that unexpected inflation negatively affects stock returns at three days
horizon, whether or not the three-day stock returns responds differently to positive
unexpected inflation and negative unexpected inflation is tested in this section. Table
4.3 presents the results of response coefficients, standard errors and p-values from a
series of regressions of stock returns on two groups of unexpected inflation and to
higher-than-expected inflation (bad news) and lower-than-expected inflation (good
news) of estimating equation (4.3). Our results show little evidence of the directional
asymmetric effect, since the hypothesis Hy: 8, = £ only can be rejected for Consumer

goods (CG) but not for the aggregate market or the rest of the nine industries.
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Therefore, our results suggest that stocks do respond to unexpected component of RPI
announcements (unexpected inflation) but not to the expected component of RPI
announcement (expected inflation) and the response to unexpected inflation are slow.
During the higher inflation period, inflation news (both expected and unexpected) has
no impact on stock returns. Moreover, our results provide no evidence of directional
asymmetry and suggest that investors have no preference for bad news or good

12
news.

4.5.2 The Relationship between Inflation and Stock Returns at

Short Horizons

We estimate the relationship between inflation and stock returns using equation (4.4).
Table 4.3 reports estimated results of coefficients and p-values from a series of
regressions of stock returns on expected inflation and unexpected inflation. Table 4.3’
shows that for the full sample period, only expected inflation significantly and
positively affects the aggregated stock market (FTA) while unexpected inflation has
no significant effect. For three subsample periods, neither expected nor unexpected
inflation has any effect on aggregate market in subsample period 1/1955-12/1970,
only expected inflation significantly and positively affects the aggregate market while
unexpected inflation does not in the subsample period 1/1971-12/1982, and only
unexpected inflation significantly and negatively affects the aggregate market while
expected inflation has no effect in the subsample period 1/1983-12/2007. Table 4.3
also shows that for the full sample period, all industries have no significant
coefficients for expected inflation, but seven out of ten industry groups named Basic

materials, Industrials, Consumer goods, Consumer services, Telecoms, Financials and

12 We also use the expected inflation rates from the ARIMA models without controlling for seasonality to handle
all the tests here. We compared previous results with the results using expected inflation rate from the ARIMA
model without controlling for seasonality, we got the similar results in both tests, but the results from the tests
using the expected inflation rates from the ARIMA model controlling for seasonality had more significant
coefficients. It showed that seasonality does affect the tests but does not affect the basis information revealed by
the tests and if controlling for seasonality we get better results. Hence, we only report the results of the expected
inflation rate from ARIMA models while controlling for seasonality.
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information technology have significantly negative coefficients for unexpected
inflation varying from a low of -6.29 for information technology to a high of -2.92 for

Basic materials.

In order to find out whether or not the important shifts in Jan. 1975 and Oct. 1987
affect the relationship between inflation and stock returns, we also examine the
response of stock returns to inflation and these two shifts using equation (4.5). Table
4.5 reports coefficients and p-values from a series of regressions of stock returns on
expected inflation and unexpected inflation with two dummies (January 1975 and
October 1987). It shows that the two dummies variables do affect the stock returns.
The jump in January 1975 positively affects the stock returns at a highly significant
level, the coefficients of which are 0.406 for FTA in full sample period and 0.395 in
subsample period1/1971-12/1982. Similarly the crash in October 1987 also has a
negative effect on stock returns at a highly significant level for the FTA and all ten
industries varying from a low of -4.16 for Consumer goods to a high of -1.119 for
Utilities. The relationship between inflation and stock returns is not affected by these
two events. After adding these twb dummies, the significant observations or the sign
of the coefficients for the aggregate market and ten industries in Table 4.5 are almost

the same as the ones in Table 4.4.

Our results shown in Table 4.4 and 4.5 suggest that the relationship between inflation
and the aggregate stock returns (FTA) in the short horizon could be positive, negative,
or insignificant. These two tables show that expected inflation could either positively
or insignificantly affect stock returns and unexpected inflation could either negatively
or insignificantly affect stock returns, consistent with some studies as Gultekin (1983),
Kaul (1987, 1990) and Graham (1996). During the higher inflation period
1/1971-12/1982, significantly positive coefficients are found for expected inflation,
consistent with the Fisher hypothesis, while in the two lower inflation periods no
significant coefficients are found for expected inflation. Similarly, significantly
negative coefficients for unexpected inflation are only found in one of lower-inflation
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sample period, 1/1983-12/2007, but not in the rest of the two sample periods. This is
inconsistent with Fisher hypothesis. Thus the extended Fisher hypothesis which states
that both expected and unexpected inflation should move one-to-one with stock

returns can be partly rejected in our study.

These results generally support previous studies suggesting that the aggregate UK
market, different from other stock markets, positively or insignificantly responds to
expected inflation, for example, Peel and Pope (1985, 1988) provide evidence of
significant positive relationship between expected inflation and the UK stock returns,
Gultekin (1983) shows an insignificant relationship between expected inflation and
the UK stock returns, Kaul (1987, 1990) and Liu et al. (1993) show an insignificant
relationship between expected inflation and the UK real stock returns allowing the
real activity (industrial production or real GNP) as an explanatory factor in the model.
However, our finding is contrary to most of the studies examining the US market and
other stock markets which report negative relationship between expected inflation and
stock returns. Similarly, our results also provide mixed support for previous studies
either suggesting an insignificant relationship between unexpected inflation and stock
returns or a significantly negative relationship between them. while others show a
negative relationship between them, for example, Solnik (1983) and Peel and Pope
(1985, 1988) both show a significant negative relationship between unexpected
inflation and stock returns and Gultekin (1983), Kaul (1987, 1990) and Liu et al.

(1993) who show an insignificant one.

Our finding, that the relationship between expected inflation and aggregate stock
returns is positive in the high inflation period 1/1971-12/1982 while the relationship
between unexpected inflation and aggregate stock returns is strongly negative in the
low inflation period 1/1983-12/2007 is consistent with some studies which suggest
that the relationship between inflation and stock returns vary across different
inflationary economies, for example, Barnes et al. (1999) who find that inflation-stock
returns relationship is related to different economies: negative for low-to-moderate
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inflation economies, but positive for high inflation economies and Choudhry (2001)
who finds that a positive relationship between current nominal stock market returns
and current inflation occurs in four high inflation countries in Latin and Central

American.

The results we found, that the relationship between unexpected inflation could be
either negative or insignificant for the aggregate market and strong negative for
industries groups in the section can be explained by Boudoukh et al. (1994).
Boudoukh et al. (1994) suggest that the Fisher hypothesis still holds, even allowing
for variation from negative to positive in the coefficients for the unexpected inflation,
since unexpected inflation influence expectations of future real economy and a
negative relationship between unexpected inflation and stock returns only signals the

negative relationship between inflation and real economic activity.

Previous results suggest that inflationary economies might affect the inflation-stock
returns relation, thus, we examine whether the relationship between inflation and
stock returns varies in a two inflationary regime framework using equations (4.6), (4.7)
and (4.8). Table 4.6 presents coefficients from a series of regressions of stock returns
on expected inflation and unexpected inflation in a two inflationary regime market,
regime 1 presents periods of low inflation (< 4.3%) whereas regime 2 presents periods
of high inflation (>= 4.3%). Table 4.6 shows that the relationship between expected
inflation and the aggregate market for the full sample period do vary in different
inflationary regimes: insignificant in low inflationary regime but significantly positive
at 0.963 in high inflationary regime, whereas this variation is not found in period
1/1986-12/2007. For the sample period 1/1986-12/2007, the relationship between
unexpected inflation and the FTA vary across two inflationary regimes: insignificant
in low inflationary regime but significantly negative in high inflationary regime.
Similarly, all 10 industries show regime difference with two exceptions, Telecoms and
Information technology. The relationship between unexpected inflation and stock
returns of eight industries is insignificant in low inflationary regime but significantly
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negative varying from a low of -7.81 for Utilities to a high of -4.86 for Oil and gases
while the relationship between expected inflation and stock returns of all industries is
all insignificant in both regimes. Therefore, consistent with what we expected, our
finding show that the relationship between inflation (either expected or unexpected)
and stock returns varies in different inflationary regimes. Inflation (expected or
unexpected) only significantly affect stock returns in the high inflationary regimes in
the short horizon study. Our findings are consistent with previous studies, for example,
De Alessi (1975) who suggests that whether or not common stocks provide a hedge

against inflation would depend upon other factors and vary from inflation to inflation.

4.5.3 The Long-Run Relationship between Inflation and Stock

Returns

Since previous studies suggest that there is a positive long-term cointegration
relationship between inflation and stock prices, this section investigates the
relationship between the Retail Price Index and the price indices of the general market
and different industries in a Johansen cointegrating framework. We also consider

whether or not structural shifts affect the relationship.

Figure 4.5 and 4.6 show log levels of the RPI, FTA and ten industry price indices as
well. Although none of the time series are stationary and even contain stochastic
trends, Figure 4.5 and 4.6 shows that they tend to move together over the long run,
suggesting the existence of a long-run equilibrium relationship. Two or more variables
are cointegrated if one or more linear combinations of the variables are stationary. It
might happen in our study, from these two figures, we can see that stock prices and
inflation index might be cointegrated, since it appears that the stochastic trends of the

variables moving towards the same long term equilibrium.

We conduct the unit root test before doing the cointegration test. Panel A of Table 4.7
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reports the results of unit root tests for all the indices. Results for ADF (Dickey and
Fuller, 1979, MacKinnon, 1991) under the null hypothesis of a unit root and KPSS
(Kwiatkowski et al. 1992) under the null hypothesis of stationary show that except
RPI all other indices show as I(1) process although ADF and KPSS tests give slightly
conflict with the results for the Oil and gases and the Consumer goods, both tests all
mainly suggest that these two series are 1(1) process. The ADF test cannot reject RPI
has a unit root at the log level and the first difference. Similarly, KPSS test reject RPI
is stationary neither at the log level nor at the first difference. All of them suggest that
RPI might be I(2) or a higher process. Since Harris and Sollis (2003, p.76) suggest
that the Ng and Perron test (Ng and Perron, 2001) based on a de-trending ADF test
with lag structure set is an appropriate test for macroeconomic factors which might
have negative MA coefficients. Since RPI got negative MA coeflicients, we also adopt
the NP GLS detrended test to test RPI. However, Panel B of Table 4.7 shows that RPI
could be a higher process than I(1). Previous studies argue that RPI is either I(1) or I(2)
and since previous studies are inconclusive, we adopt Luintel and Paudyal’s (2006)

idea which uses RPI as I(1) in the following tests.

We also select the possible structure breaks from the tests based on Perron (1997)
sequential unit root tests to identify the break date endogenously. Table 4.8 reports
RPI has a significant structure break in August 1973, two industries: Basic materials
and Industrials show a significant structure break in Aprl 2002 and Consumer
services has significant structure break in July 2001. These breaks will enter the
Johansen cointegrating framework as the dummy variables. Two important events: the
jump in January 1975 and the crash in April 1987 as mentioned in previous sections
cannot be detected in any of the series. However, since these two events have
important economic meanings and show significant effect in previous tests (see Table
4.5), we also use them as the structure break dummies in the following cointegratibn

test (Luintel and Paudyal, 2006).

The VAR lag length setting is conducted following the likelihood ration (LR) (Sims,
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1980) tests and multivariate Akaike information criterion (AIC) and Hannan-Quinn
(HQ) criterion to get the appropriate lag. The AIC search between k-max = 20 and
k-min=10 is restricted in our study as Luintel and Paudyal (2006). Thus depending on
the uncorrelated residual, we start by selecting the lag from the lag indicated by AIC
and HQ to that indicated by the LR. If AIC and HQ suggest different values of k, e.g.
AIC suggests lag 20 for Utilities while HQ suggests lag 13, we prefer HQ criterion
following Johanson’s (2000) suggestion. If different criterions suggest different lags,
we select the lag by the uncorrelated VAR residuals. Table 4.9 reports the results of

VAR lag length setting.

Based on the selected lags, the Johansen cointegration test is conducted using equation
(4.11). Panel A of Table 4.10 reports the trace statistics between pairs of stock indexes
and RPI and the cointegrating vectors from the cointegration tests without dummy
variables but with intercepts in the cointegration framework. The trace tests show that
the FTSE All Share Index and the Retail Price Index are cointegrated and suggest a
long-run relationship between them. Moreover, coefficient beta, 1.20, is significantly
positive. 4 pairs of stock indexes (Oil and gases, Basic materials, Telecoms and
Utilities) and RPI are cointegrated and their coefficients beta is 3.35, 2.03, 0.61 and
3.44, respectively but the coefficient beta for Telecoms, 0.61, is insignificant while the
rest of the three are all significant. Thus the retail price elasticity of stock returns is

over unity.

Our findings are generally consistent with what we expected. We expected to see the
coefficient beta greater than unity, thus, consistent with the tax-augmented hypothesis
which states that the long-run cointegrated beta for inflation should be greater than
unity to compensate the stock holders for taxpaying. Our finding is generally
consistent with Luintel and Paudyal (2006) who show that most cointegrating betas

are positive and above unity.

We also test that long-term cointegration relationship between inflation and stock
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prices in a Johansen cointegrating framework with structure breaks and seasonality
using equation (4.12). Since RPI show strong seasonality in previous tests, we allow
the seasonal dummy variables to be included in the cointegration space following
Johansen (1995) which uses centred seasonal dummy variables that will shift the
mean without contributing to the trend. The structure breaks detected by Perron (1997)
shown in Table 4.8 and two important economic events: January 1975 and October
1987 are also allowed to enter the cointegration space as dummy variables. Panel B of
Table 4.10 reports the results of the estimated model including seasonality dummies
and structure breaks dummies. The trace tests show that the FTSE All Share Index and
the Retail Price Index is cointegration and the coefficient beta, 1.21, is significantly
positive. 4 pairs of stock indexes (Basic materials, Telecoms, Financials and Utilities)
and RPI are cointegrated and their coefficients beta is 1.73, 0.77, 0.92 and 0.61 and
3.43, respectively but the coefficient beta for Financials is insignificant while the rest
of the three are all significant. Thus most of the retail price elasticity of stock returns

is greater than unity.

We expected to see more industries and RPI are cointegrated after controlling for
seasonality and structure breaks. However, our findings are contrary to those expected,
and hence inconsistent with Luintel and Paudyal (2006) which show that more
industries and RPI are cointegrated after controlling for seasonality and structure

breaks.

Therefore, our results suggest that there is a long-run relationship between stock
prices and the Retail Price Index and the estimates retail price elasticity are
significantly above unity and controlling for seasonality and structure breaks does not

produce improvements in the tests.

In conclusion, our results suggest that the relationship between inflation and stock
returns has horizon sensitivity: the relationship is negative in the announcements
studies, could be either positive or negative in the short-horizon studies, and positive
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in the in the long-horizon or long-term cointegration studies, which is consistent with
most former studies, for example, Boudouht and Richarson (1993), Schotman and
Schweitzer (2000), Wong and Wu (2003), Kim and In (2005) and Ryan (2006). In
addition, we also find that the relationship between inflation and stock returns

relations varies in inflationary economies and different inflationary regimes.

The results also show that only unexpected inflation announcements have a negative
impact on the UK stock market while expected inflation announcements have little
impact, but unexpected inflation affect the stock market slowly and no directional
asymmetry effects occur. Moreover, although two important shifts occurring in
January 1975 and October 1987 significantly affect the stock returns, they do not
affect the relationship between inflation and stock returns in the short-horizon study.
Similarly, in the long-term cointegration analysis, these two events along with other
structure breaks and seasonality do not affect the long-run relationship between stock

prices and the Retail Price Index.

4.6 Summary

Investors have considered whether common stocks are a good hedge against inflation
for a long time. Many studies that investigate the relationship between inflation and
stock returns either use the event study method to examine the inflation
announcements effect, or the short-run relationship between them, or the long-term
cointegration analysis and provide mixed evidence (positive, negative or insignificant).
This chapter aims to examine the relationship between the inflation and stock returns
on the UK market for aggregate market and ten industries as well in short, medium
and long-term at a variety of time horizons: announcement, short horizon and
long-term cointegration analysis. This chapter also attempts to provide insights into
pre-announcement effect, delay effect or asymmetric effect of inflation

announcements on stock returns. Moreover, since previous studies show that the

165




Chapter 4 Inflation and stock returns

inflation-stock returns relationship is not stable, it might vary across different
inflationary economies or regimes, this chapter also attempts to examine the impact of

inflation on stock returns varying in different inflationary economies or regimes.

Results presented in this chapter are consistent with most former studies, for example,
Boudouht and Richarson (1993), Schotman and Schweitzer (2000), Wong and Wu
(2003), Kim and In (2005) and Ryan (2006), who suggest that the relationship
between inflation and stock returns has horizon sensitivity. We find that unexpected
inflation announcements negatively, but slowly, affect stock returns while expected
inflation has little impact in the announcement study. A positive relationship between
expected inflation and stock returns and a negative relationship between unexpected
inflation and stock returns are found in the short-horizon study. A positive and greater
than unity long-term relationship is documented in the long-term cointegration
analysis. Therefore, our findings are consistent with studies which show that the
relationship between inflation and stock returns is negative in the announcements
studies, could be either positive or negative in the short-horizon studies, and positive
in the in the long-horizon or long-term cointegrated studies. Thus, the UK stock
market provides a good hedge against inflation in the long run but fails to hedge

against inflation in the short run.

Furthermore, consistent with previous studies, it is found that the relationship between
inflation and stock returns relations vary in both inflationary economies and regimes.
In the announcement study, we find that inflation news has no impact on the aggregate
stock returns in high inflation economy while it negatively affects the aggregate stock
returns in the low inflation economy. Similarly, it is found that in the short-horizon
study, the relationship between expected inflation and aggregate stock returns is
positive in high inflation economy while the relationship between unexpected
inflation and aggregate stock returns is strong negative in the low inflation economy.
Therefore, our findings generally suggest that the relationship between inflation and
stock returns vary in different inflationary economies. Moreover, in the short-horizon
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study, we find that inflation (either expected or unexpected) only significantly affects
stock returns in the high inflationary regimes but not in the low inflationary regime,
which suggests that the relationship between inflation (either expected inflation or
unexpected inflation) and stock returns varies in different inflationary regimes.
Therefore, whether the stockholders could avoid inflation risk also depends on the

inflationary economies and inflationary regimes.

The results in this chapter also show that only unexpected inflation announcements
have a negative impact on the UK stock market while expected inflation
announcements have little impact, but unexpected inflation affect the stock market
slowly, providing a weak evidence of the preannouncement and delay effect.
Moreover, no evidence of directional asymmetry effect is found in this chapter.
Therefore, our finding implies that the announcements of higher-than-expected
inflation will be the bad news for the | stock while the announcements of
lower-than-expected will on the contrary be the good news. A leakage of information
might occur before the inflation news is officially announced and stock market
responds to the inflation news slowly. And investors have no preference for bad news

or good news of inflation.

A mixed relationship between inflation and stock returns, which could be positive,
negative, or insignificant, is shown in this chapter. Two important shifts in January
1975 and October 1987 significantly affect the stock returns but the relationship
between inflation and stock returns are not affected by these two events in the
short-horizon study. After adding these two dummies, the significant observations or
the sign of the coefficients do not change. Similarly, in the long-term cointegration
analysis, these two events along with other structure breaks and seasonality do not
affect the long-run relationship between stock prices and the Retail Price Index. It is
found that the estimates of retail price elasticity are significantly above unity.
Controlling for seasonality and structure breaks does not produce improvements in the
long-term cointegration test.
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In conclusion, our findings suggest that whether or not the UK common stocks
provide a hedge against inflation would depend upon not only the stock-holding
periods but also on different inflationary economies or different inflationary regimes.
Thus stockholders can change the holding period to deal with the inflation risk since
in a short run, stocks fail to hedge against inflation while in a long run they provide a
good hedge against inflation. However, different inflationary economies or different
inflationary regimes also affect the relationship between inflation and stock returns.

Investors need to consider what inflationary economies they are in as well.
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Table 4. 1: Summary Statistics

Panel A: Daily Stock Returns

FTA Ol BM ID CG HL CS ™ FN IT uT

Rt

mean 0.0007 00010 0.0026 -0.0007 0.0016 0.0007 0.0004 -0.0004 00006 -0.0001 0.0017
medi  0.0012 -0.0002 00013 00008 0.0002 00008 00006 -00026 00000 0.0001 0.0012
Max  0.0361 0.0384 00605 00266 00517 00282 00267 00530 00526 0.0687 0.0380
Min -0.0378 -0.0432 -0.0621 -0.0700 -0.0377 -0.0264 -0.0309 -0.0326 -0.0502 -0.0541 -0.0271
sd 00110 00146 00156 00138 00141 00104 00096 00157 00146 00207 0.0099
Skew 00743 .0.2534 -0.1856 -1.7400 06636 -0.1385 -0.3033 06972 03303 05100 0.4151
J-B 2739 45085 7524 21559 2068 1.1957 1474 1202 4741 1838  20.95
R

m'ean -0.0016 -0.0014 0.0001 -0.0022 -0.0015 -0.0014 -0.0011 -0.0026 -0.0020 -0.0056 -0.0014
medi 00006 00007 00004 -0.0007 -0.0012 -0.0011 -0.0002 -0.0018 -0.0005 -0.0015 -0.0010
Max 00236 00273 00316 00158 00271 00200 00255 00360 00269 00508 0.0156
Min -0.0542 -0.0608 -0.0891 -0.0563 -0.0511 -0.0481 -0.0395 -0.0726 -0.0600 -0.1212 -0.0465
Sd 0.0104 00142 00139 00117 00128 00107 00101 00164 00125 00257 0.0091
Skew -1.7787 -1.3952 -2.7342 -21704 -1.3443 -12517 -06777 -1.1111 -1.5782 -1.3019 -1.5436
J-B 236.37 7450 1309.26 287.82 9258 7242 3513 7360 19647 9161  160.01
Res1

mean -0.0008 -0.0003 -0.0006 0.0000 -0.0020 -0.0008 -0.0004 -0.0022 -0.0007 -0.0035 0.0012
medi 00002 0.0009 0.0000 -0.0004 -0.0014 -0.0005 -0.0004 -0.0011 0.0001 -0.0020 0.0008
Max 00289 0.0331 00326 00383 00220 00355 00459 00363 00535 0.0575 0.0331
Min -0.0425 -0.0536 -0.0536 -0.0385 -0.0881 -0.0614 -00312 -0.0492 -0.0376 -0.0617 -0.0344
S-d 0.0105 0.0136 0.0137 00120 00146 0.0128 00109 00160 00129 00201 0.0101
Skew -0.6614 -0.9304 -1.0175 -0.4171 -2.5204 -1.0980 0.5226 -02561 0.1978 0.0302 -0.2844
J-B 3737 3678 6182 2242 66109 116.02 42209 22288 5315 67563 35290
RA}I

mean -0.0017 -0.0008 00021 -0.002¢ -0.0020 -0.0014 -0.0010 -0.0051 -0.0021 -0.0092 00015
medi -0.0002 00013 00023 00013 -0.0011 00000 00007 -0.0035 -0.0008 -0.0027 0.0032
Max 00339 00418 00773 0.0410 0.0469 0.0411 00307 00681 00419 01575 00714
Min -0.0905 -0.1228 -0.0997 -0.1612 -0.1665 -0.0645 -0.0634 -00945 -0.1331 -0.1735 -0.0541
S-d 00167 0.0254 0.0250 00252 0.0268 0.0184 00177 00261 00219 0.0419 00168
Skew -1.6924 -14347 -09588 -3.1523 -2.5251 -0.4477 -0.8822 -0.5494 -2.2990 -0.1725 -0.2685
J-B 256.81 11989 8910  1157.30 83546 58968 2209 1349 68485 57.61  68.54
Ry,

mean 0.0005 0.0006 -0.0004 -0.0021 0.0010 0.0015 00007 00013 00018 -0.0003 0.0026
medi 00010 0.0012 0.0007 00006 0.0019 0.0025 0.0015 00005 00032 0.0032 00013
Max  0.1733 00926 00946 00915 0.0978 00785 01013 00887 01323 0.1533 0.1578
Min -0.1030 -0.0818 -0.1572 -0.2044 -0.1637 -0.0807 -0.1217 -0.0883 .0.1373 -0.1766 -0.0627
Sd 00239 00274 00306 0.0309 00320 0.0230 00245 00293 0.0208 00398 0.0253
Skew 04072 -0.1740 -0.6334 -14262 -0.7916 0.0734 -0.4030 -0.0138 .0.2200 -0.6325 1.1232
J-B 119605 47287 14412 81766 20221 2097 161.89 1335 14596 21043 307.84
Obs 541 264 264 264 264 264 264 264 264 264 253

Notes: FTA is the first difference of logs of FTSE All Share Index, Ol is the first difference of logs of Oil and gases index, BM is the first
difference of logs of Basic materials index, 1D is the first difference of logs of Industrials index, CG is the first difference of logs of Consumer
goods index, HI is the first difference of logs of Healthcare index, CS is the first difference of logs of Consumer services index, TM is the first
difference of logs of Telecoms index, FN is the first difference of logs of Financials index, IT is the first difference of logs of Information
technologies index and UT is the first difference of logs of Utilities index. Sample period of FTA is from Dec. 1962 to Dec. 2007, Ol, BM, ID,
CG, HL, CS, TM, FN and IT is from Jan.1986 to Dec. 2007, UT is from Jan. 1987 to 31° Dec. 2007.
Medi, Max, Min, S-d, Skew, J-B and obs refer to Median, Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test and
observations, respectively.
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Chapter 4 Inflation and stock retums

Panel B: Monthly RPI Inflation

Actual Inflation Expected Inflation Unexpected Inflation

mean 0.0046 0.0045 0.0001

Medi 0.0038 0.0036 1.78E-05

Max 0.0422 0.0262 0.0303

Min -0.015 -0.0077 -0.0159

S_d 0.0062 0.0052 0.0046
Skew 1.7853 1.1556 0.6522

B J 1575.183 222.3049 544 1178

Obs 636 636 636

Note: RPI refer to Retail Price Index from January 1955 10 December 2007.
Medi, Max, Min, S-d, Skew, J-B and obs refer to Median, Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test
and observations, respectively.

Panel C: Monthly Stock Returns

FTA Ol BM ID CG HL Cs ™ FN IT uT

mean 0.0062 0.0083 0.0071 0.0038 0.0050 0.0065 0.0044 00050 0.0066 0.0032 0.0090
medi 0.0099 00123 0.0105 0.0136 0.0078 0.0075 0.0086 00108 0.0103 0.0132 0.0115
Max 04231 01621 01496 01546 01735 01407 01295 0.1530 0.1497 03829 0.1488
Min -0.309 -0.351  -0.346 -0.337 -0413 -0339 -0275 -0.209 -0.315 -0.358 -0.174
Sd 0.0537 0.0580 00615 00626 00688 00477 00521 0.0594 0.0571 00947 0.0485
Skew 00594 -0.887 -0.9495 -1263 -0984 -1312 -1.006 -0.5310 -1.028 -0.6445 -0.2117
J-B 1765.4 32873 197.56 278.205 28241 111387 18277 20.624 20393 97533  7.211

Obs 635 264 264 264 264 264 264 264 264 264 252

Notes: FTA is the first difference of logs of FTSE All Share Index, OI is the first difference of logs of Oil and gases index, BM is the first
difference of logs of Basic materials index, 1D is the first difference of logs of Industrials index, CG is the first difference of logs of
Consumer goods index, HI is the first difference of logs of Healthcare index, CS is the first difference of logs of Consumer services index,
TM is the first difference of logs of Telecoms index, FN is the first difference of logs of Financials index, IT is the first difference of logs of
Information technologies index and UT is the first difference of logs of Utilities index. Sample period of FTA is from Jan. 1955 to Dec.
2007, OI, BM, ID, CG, HL, CS, TM, FN and IT is from Jan.1986 to Dec. 2007, UT is from Jan. 1987 to Dec. 2007.

Medi, Max, Min, S-d, Skew, J-B and obs refer to Median, Maximum, Minimum, Standard Deviation, Skewness, Jarque-Bera test and
observations, respectively.
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Chapter 4 Inflation and stock returns

Table 4. 7: Unit Root Tests

Panel A: ADF and KPSS

Log Levels First Differences

ADFr, ADFr, KPSSn, KPSSn, ADFt, KPSS

RPI -0.932[19] -1.615[19] 2.946%+ 0.451"* -2.414[18] 0.535**
FTA -0.244(5) -2.588(5] 2.935%** 0.310 -11.586**[4] 0.061
ol -1.338[0) -3.289[0} 2.058** 0.153* -17.203**[0] 0.066
BM 0.071[2) -1.643[1} 1.478% 0.287*** -14.267***(0) 0.176
ID -2.343(1) -2.761[1] 0.804*** 0.166** -14.430**[0] 0.066
cG -1.282{4) -3.055[4) 1.604%* 0.108 -9.290*+[3] 0.046
HL -2.435(0) -2.364(1) 1.968** 0.369** -14.916**[0] 0.29
cS -1.754(2] -2.599[1) 1.642** 0.302+* -11.935*[1] 0.107
™ -1.456{5] -1.823(5) 1.341% 0.258** -8.275***[4] 0.118
FN -1.332(2) -1.886(2) 2,01 0.272* -12.537**[1) 0.124
T -1.846{1) -1.589(1) 0.512* 0.273* -12.206*+[0) 0.190
ut -0.841[1) -2.160[1) 1.898*** 0.262" -16.716***[0) 0.076

Notes: *RPI, FTA, Ol, BM, ID, CG, HL, CS, TM, FN, IT and UT refer to Retail Price Index, FTSE All Share Index, Oil and gases index,
Basic materials index, Industrials index, Consumer goods index, Healthcare index, Consumer services index, Telecoms index,
Financials index, Information technologies index and Utilities index, respectively. Full sample period of RPI and FTA is from Jan. 1955
to Dec. 2007; Ol, BM, ID, CG, HL, CS, TM, FN and IT is from Jan.1986 to Dec. 2007; UT is from Jan. 1987 to Dec. 2007. Lag lengths
are shown in square brackets; *, **, ***Significant at 10%, 5% and 1% level, respectively.

® For ADF tests, 1, denotes the only constant term in the estimating equation, whereas T, denotes both the constant term and linear time
trend. Similarly, for KPSS tests, n, denotes only denotes the only constant term in the estimating equation, whereas 1, denotes both the
constant term and linear time trend; for NP tests, 8, denotes the only constant term in the estimating equation, whereas 0, denotes both
the constant term and linear time trend.

Critical values

ADFr,  ADFy, KPSSn, KPSSn,
1%  -3.46 -4.00 0.739 0.216
5%  -2.87 -3.43 0.463 0.146
10% -2.57 304 0.347 0.119

Panel B: Ng-Perron (NP) Tests

Log Levels First Differences
NPO, NPO, NPO,
MZa MZt MSB MPT MZa MZt MSB MPT MZa MZt MSB MPT
RPI 0733 0685 3078
(g 0717 0977 e3es2 1o 2144 0221 9.6665 G8) 1193 0387 7.887
MZa MZ1 MSB MPT
1% -13.8000 -2.58000 0.17400 178000
Asymplotic °;‘;f;' values®: 5% -8.10000 -1.98000 0.23300 3.17000
n

(Log level) 10% -5.70000 -1.62000 0.27500 4.45000

1% -23.8000 -3.42000 0.14300 4.03000

Asymptotic :‘;‘;a' values®: 5% -17.3000 -2.91000 0.16800 5.48000

(Log level) 10% -14.2000 -2.62000 0.18500 6.67000

1% -13.8000 -2.58000 0.17400 1.78000

Asymptotic ;";ga' values®: % -8.10000 -1.98000 0.23300 3.17000

mn
(First difference) 10% -5.70000 -1.62000 0.27500 4.45000

Notes: The Ng-Perron tests are based on AR GLS detrended method, and the lag length is selected by Modified Akaike Information
Criterion.
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Chapter 4 Inflation and stock returns

Table 4. 8: Structure Break Tests

TB Statistic Lag
RPI 1973:08* -5.039 12
FTA 1982:07 -3.945 9
Ol 2002:04 -4.467 9
BM 2002:04** -6.531 1
[9] 2002:04** -5.932 1
cG 2001:07+ -5.332 3
HL 2002:03 4679 10
cs 2001:04 4718 1
™ 2001:11 3713 1
FN 1986:06 -3.088 0
IT 1997:10 -3.981 10
uT 2000:11 -4.257 12

Notes: This test is based on Perron (1997) unit root test. RPI, FTA, Ol, BM, ID, CG, HL, CS, T™, FN, IT and UT refer to Retail
Price Index, FTSE All Share Index, Oil and gases index, Basic materials index, Industrials index, Consumer goods index, Healthcare
index, Consumer services index, Telecoms index, Financials index, Information technologies index and Utilities index, respectively.
Full sample period of FTA is from Jan. 1955 to Dec. 2007, Ol, BM, ID, CG HL, CS, TM, FN and IT is from Jan.1986 to Dec. 2007,
UT is from Jan. 1987 to Dec. 2007.
Critical Values: 1% -5.57

5% -5.08

10% -4.82

50% -3.98
*, #* *¢s Significant at 10%, 5% and 1% level, respectively.

Table 4. 9: LR, AIC and HQ for Vector Autoregression (VAR) Lengths Specification

LR:(T‘C)(IOEiZn |"°dzu h  ACT o [ |+2n Hannan-Quinn (HQ) Lags Adopted

FTA 20 y*=10.360"* [0.0348] 14 14 17
ol 20 ¥*=10.926"" [0.0274) 13 13 18
BM 20 y*=10849" [0.0283)] 14 14 18
ID 14 %*=15666™" [0.0035] 14 14 14
CG 14 y*=13.808°*" [0.0076) 14 13 13
HL 14 ¥*=10.183** [0.0374] 14 _ 13 14
CS 20 y'=9862" [0.0428] 14 14 14
TM 20 yx*=9963" [0.0410) 14 14 18
FN 20 y*=14.309*  [0.0063} 14 13 19
IT 14 ¥7=10314" {00354 14 13 13
UT 20 y*=19.304"*  [0.0008] 20 13 14

Notes: FTA, Ol, BM, ID, CG, HL, CS, TM, FN, IT and UT refer to FTSE All Share Index, Oil and gases index, Basic materials index,
Industrials index, Consumer goods index, Healthcare index, Consumer services index, Telecoms index, Financials index, Information
technologies index and Utilities index, respectively. Full sample period of FTA is from Jan. 1955 to Dec. 2007, Ol, BM, ID, CG, HL,
CS, TM, FN and IT is from Jan.1986 to Dec. 2007, UT is from Jan. 1987 to Dec. 2007; p-values are shown in square brackets.

*, %9, ***Significant at 10%, 5% and 1% level, respectively.
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Table 4. 10: Cointegration Tests

Panel A: Tests without Dummy Variables

R=0 R<=1 Cointegrating Vectors
Beta Constant Alpha
FTA 30.724* 5.436 1.202** -0.305 -.0.030*
{0.0009) [0.2390} (0.0612) (0.4022) (0.0066)
ol 18.837* 7.1968 3.349* -11.464* -0.021
[0.0776) [0.1164) (0.3883) (2.0589) (0.0187)
BM 25.803 11.304* 2.029** - 5,532+ -0.002
[0.0077] [ 0.0194] (0.3654) (1.9201) (0.0199)
ID 11.469 4.295 0.032 5.459* -0.027
[0.4975] {0.3699) (0.6007) (3.1615) (0.0157)
CcG 11.670 3.840 1.558** -2.757* -0.043*
[0.4788] [ 0.4384) (0.3791) (1.9946) (0.0247)
HL 10.322 3.902 1.230* -0.138 -0.010
[0.6081) [0.4269) (0.5992) (3.1572) (0.0128)
cSs 12.142 3.996 0.814" 1.672 -0.037%
[0.4362) (0.4128] (0.4550) (2.400) (0.0161)
™ 21.007+ 9.094 0.612 3.038 -0.012
[0.0384] [0.0516) (0.656) . (3.464) (0.0115)
FN 18.905" 7.439 2.331* -5.611+ -0.049%*
{0.0760] {0.1192] (0.4856) (2.5782) (0.0156)
IT 10.408 3.004 -1.552 14.974* -0.013**
[0.5987) [ 0.5800) (1.741) (9.159) (0.0079)
uT 19.223¢ 5.875 3.436"* -11.637** -0.049**
[0.0690} (0.2008] (0.317) (1.658) (0.019)

Panel B: Tests Including Dummy Variables: Seasonal Dummies and Structure
Break Dummies ’

R=0 R<=1 Cointegrating Vectors
Beta Constant Alpha
FTA 32.460** 5.438 1.209*** -0.313 -.0.026"*
[0.0006] [0.2474] (0.062) (0.413) {0.0058)
ol 16.677 5.077 3719 13,677 -0.007
(0.1900] (0.2751] (0.599) (3.175) (0.0123)
BM 20.141* 5.703 1.726** -3.957*" -0.026
[0.0519] [0.2150) (0.328) (1.722) (0.0209)
ID 12.361 2683 0.107 6.107** -0.037*
[0.4170) [0.6415) (0.498) (2.626) (0.0153)
CG 8.267 1.960 1.791* -4.349 -0.036***
(0.8020) [ 0.7856] (0.695) (3.653) (0.0140)
HL 11.027 3.102 1.364% -0.632 -0.025*+*
10.5395) [0.5618) (0.448) (2.361) (0.0136)
CcS 12.699 2.938 0.439 3.8411 -0.033**
[0.3883) [0.5924) (0.476) (2.514) (0.0131)
™ 18.437¢ 6.537 0.768* 2.119 -0.019
[0.0874) [0.1531] (0.605) (3.198) (0.0122)
FN 18.379" 5.462 0.920 2.160** -0.025*
[0.0888} {0.2365] (0.824) (4.376) (0.0082)
T 11.337 2.609 -1.715 15.607¢ -0.018***
[0.5100] [ 0.6559) (1.563) (8.223) (0.0080)
uT 18.737* 5.397 3.428* -11.593* -0.050***
[0.0799) [0.2427) (0.317) (1.656) (0.0192)

Notes: FTA, Ol, BM, ID, CG, HL, CS, TM, FN, IT and UT refer to FTSE All Share Index, Oil and gases index, Basic
materials index, Industrials index, Consumer goods index, Healthcare index, Consumer services index, Telecoms index,
Financials index, Information technologies index and Utilities index, respectively. Full sample period of FTA is from Jan.
1955 to Dec. 2007, Ol, BM, ID, CG, HL, CS, TM, FN and IT is from Jan.1986 to Dec. 2007, UT is from Jan. 1987 to Dec.
2007; Siandard errors are shown in parentheses and p-values are shown in square brackets.

*, *% #ssSignificant at 10%, 5% and 1% level, respectively.
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Chapter 5 Corporate Financing Mix and Inflation

Exposure

5.1 Introduction

The question whether or not common stocks are a good hedge against inflation has
engendered a large body of literature attempting to explain this empirical mixture of
results found to exist in the relationship between inflation and stock returns. The
previous chapter reports that the relationship between inflation and stock returns is
mixed, which is consistent with most empirical studies. Theoretical approaches might
be able to explain the puzzling issue in this case. Among the existing explanations
which focus on the aggregate market, the nominal contracting hypothesis introduced
by (Kessel, 1956) which provides a microeconomic-level explanation for the
empirical mixture of relationship focusing on the inflation risk that firms are faced
with, is one of the most influential. The nominal contracting hypothesis is important
for the firm managers who would opt for a financing mix to reduce the inflation

exposure of their shareholders.

Kessel (1956) explains how nominal contracts affect the sensitivity of stock returns to
unexpected inflation. Firms normally hold different kinds of nominal contracts, such
as cash, accounts receivable, depreciation tax shields, contracts to sell products at
fixed prices, accounts payable, debts, raw materials contracts, labour contracts and
pension commitments which are all set at fixed nominal interest rate. The dealing
prices of nominal contracts agreed by the parties involved in are only estimated
depending on the future payment by considering inflation that is expected to occur
over the course of the contract. Thus when unexpected inflation occurs it causes the
nominal interest rate changes, the former interest rates or returns of the nominal
contracts agreed by the parties at the beginning might later be lower or higher than the
current interest rate. When this estimated bias happens, the value of the nominal
contract might be lower or higher than the primary value. Hence, for two parties
holding these nominal contracts, there is a wealth transfer between them: when

positive unexpected inflation occurs, the interest rate will rise and the present value of
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Chapter 5 Corporate financing mix and inflation exposure

nominal contracts will drop, therefore, the creditor will lose while the debtor will gain.
Furthermore, since most firms that have many nominal contracts on both the asset side
and the liability side are debtors and creditors at the same time, net debtor firms which
hold more nominal contracts at the liability side than the asset side gain while the net
creditor firms which hold more nominal contracts at the asset side than the liability
side lose when the positive unexpected inflation occurs and vice versa. Therefore,
Kessel (1956) suggests that net debtor firms benefit from unexpected inflation while
the net creditor firms lose from unexpected inflation, as a result, an industry or a
market at a negative net nominal position (holding more nominal liabilities than assets)
will gain from unexpected inflation and its stock returns respond positively to
unexpected inflation while an industry or a market at a positive net monetary position
(holding more nominal assets than liabilities) will lose from unexpected inflation and

its stock returns respond negatively to unexpected inflation.

Debate on this wealth redistribution effect caused by unexpected inflation has been
intense in the last fifty years. The empirical findings regarding the nominal
contracting hypothesis are also conflicting. Some studies, such as Bradford (1974),
Bach and Stephenson (1974), Hong (1977), French et al. (1983), Chang et al. (1985),
Wei and Wong (1992) and Chang et al. (1992), empirically test this hypothesis by
focusing on many nominal contracts but find no supportive evidence. Other studies,
such as Bernard (1986), Pearce and Roley (1988) and Dokko (1989), however, find
confirmative evidence to support or at least partly support the nominal contracting

hypothesis.

Due to the debates and controversial results shown in the literature after the initiate
paper of Kessel (1956), on whether or not the wealth redistribution effect caused by
unexpected inflation exists or whether or not the nominal contracting hypothesis could
explain the empirical mixture of the results found to exist in the relationship between
inflation and stock returns is still one of the inconclusive issues in modern finance.
Investigating the nominal contracting hypothesis and inflation risk that the firm faced
is important for the firm managers who want to know whether or not firms can control
the inflation risk by adjusting debt ratios, wage budget, pension plans or other
financial plans, since inflation exposure is one of the biggest risks that firms take into

account.
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This chapter seeks to fill some of the void existing in the current literature. Firstly,
there is lack of study that empirically examines the nominal contracting hypothesis on
the UK market. Previous papers aiming to investigate this wealth transfer effect
caused by nominal contracts due to unexpected inflation suggested by the nominal
contracting hypothesis only focus on the US market and ndn-US countries drive little
attention, although some investigations examine the aggregate debt ratios of the UK
stocks as comparable results to the US market, for example De Alessi (1964). Because
the UK monetary policymaking process and inflation target is different from those in
the US, the US evidence found in previous literature might be inapplicable for the UK
market. Thus investigating the UK market seems necessary. Also the latest literature
on nominal contracting hypothesis is Change et al (1992) and Wei and Wong (1992).
No more research in this field has been done after 1990. Moreover most previous
research neglects the possible heterogeneous wealth redistribution impacts of nominal
contracts due to unexpected inflation on individual industries. Only two papers,
Change et al (1992) and Wei and Wong (1992), investigate the nominal contracting
hypothesis for different industries on the US market. Common stocks in different
market sectors claimed in particular industries which possess distinct characters (e.g.
different debt ratios) might react differently to the unexpected inflation. Therefore,
although the nominal contracts might have no effect on the sensitivity of the aggregate
stock returns to unexpected inflation, it might not be so at the industral level.
Obviously, a general investigation for the aggregate market and across industry

sectors with a more up-to-date sample period is worth considering on this issue.

Secondly, previous studies focus on some specific firm characteristics, for example,
short- and long-term monetary position and depreciation tax shield focused by French
et al. (1983) and Bernard (1986); inventories, depreciation tax shield, long-term
debt-to-equity ratio and pensions examined by Pearce and Roley (1988) and Wei and
Wong (1992); inventories, net property, plant and equipment, short-term debt and
long-term debt investigated by Dokko (1989), and results found for these
characteristics vary. All these variables might be important in explaining the wealth
transferring effect caused by nominal contracts due to unexpected inflation for the UK
market, although some of them seem unimportant for the US market in previous
studies. Some studies (e.g. Chang et al. 1992) only focus on one of the nominal

contracts, for example long-term debt contract and test the wealth transfers. These
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studies have some limitations, because a firm has many other nominal contracts that
can influence the sensitivity of stock returns to unexpected inflation. Thus, even
though they find no evidence to support the nominal contracting hypothesis, they
cannot simply reject the nominal contracting hypothesis, since they do not control for
as the majority of the possible nominal contracts. Thus, examining each of these
variables seems necessary. Moreover, Dokko (1989) suggests joint tests of the
nominal contracting hypothesis and the capital gains tax effect of inflation using the
inventories, net property, plant and equipment, short- and long-term debt, since all of
them relate to the wealth redistribution effect due to unexpected inflation in two
different paths: tax or interest rate or both. Therefore, in order to provide detailed
evidence of the nominal contracting hypothesis as well as the capital gains tax effect
of inflation, it would be sufficient to investigate as many nominal contracting

variables as possible.

Thirdly, the methodology used in former studies, Ordinary Least Square (OLS) or
Seemingly Unrelated Regression (SUR), are not suitable for the firm-level data they
use. Although previous research e.g. French et al. (1983) uses the firm-level data to
test the nominal contracting hypothesis, the methodology they suggest is not suitable
for the firm-level data because firm-level data that normally consist of large
cross-sections of firms observed for short time periods has problems of
heteroscedasticity, simultaneity, endogeneity and random measurement error
(Arellano, 2003, pl-2). OLS and SUR estimation methods suggested by previous
studies cannot overcome the problems brought by firm-level data. A more recent
method suggested by Paudyal et al. (2008) which applies the linear dynamic panel
data model of Arellano (2003) and two-step system-generalised method of moments
(GMM-SYS) by Arellano and Bond (1991), Arellano and Bover (1995) and Blundell
and Bond (1998) to examine the capital structure of firms might be more suitable for
the firm-level data we use to test the nominal contracting hypothesis. According to
Arellano (2003) a dynamic panel data model could avoid the problems firm-level data
brings and GMM-SYS would be a better method to estimate the model since
GMM-SYS that includes both lagged first-differenced and lagged levels instruments
can reduce the finite sample bias. Thus, a more recent methodology with linear
dynamic panel data model and an estimation method of two-step GMM-SYS would
be possible and would help shed light on this issue.
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Therefore, to contribute to the literature, this chapter aims to extend the models
suggested by previous studies to the linear dynamic panel data model with an
estimation method of two-step GMM-SYS and to empirically examine the effect of
nominal contracts on the sensitivity of stock returns to unexpected inflation suggested
by the nominal contracting hypothesis for the UK market to find out whether nominal
contracting hypothesis can explain the empirical relationship between inflation and
stock returns. It also attempts to use all the available data on none-financial
none-utility firms from 1982 to 2006 to investigate the nominal contracting hypothesis,
thus, provide a more up-to-date look at this hypothesis. Both the aggregate market and
eight different none-financial none-utility industries will be examined by investigating
as many nominal contracting variables as possible, for example, net monetary position,
short-term monetary position, long-term monetary position, depreciation tax shield,

debt-to-equity ratio, inventories and net property, plant and equipment.

The remainder of this chapter is organized as follows: Section 2 briefly reviews the
relative literature. Section 3 describes the data. Section 4 explains the methodologies
and develops the testable models. Section 5 shows the empirical results and the

conclusion is presented in Section 6.

5.2 Brief Review of Literature

Previous studies have investigated the nominal contracting hypothesis for the US
market and the empirical findings of the nominal contracting hypothesis are
conflicting in available literature after the publication of the seminal paper by Kessel
(1956).

Empirical results of some studies show very weak support or even no evidence of the
nominal contracting hypothesis, contrary to Kessel’s theory, some examples as
Bradford (1974), Bach and Stephenson (1974), Hong (1977), French et al. (1983),
Chang et al. (1985), Wei and Wong (1992) and Chang et al. (1992). Bradford (1974)
finds that the net monetary assets may not gain or lose from inflation and the effect,
against the nominal contracting hypothesis. Bach and Stephenson (1974) show that

redistribution effects caused by nominal contracts due to inflation are complex and
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they doubt the wealth redistribution effect suggested by the hypothesis. Hong (1977)
firstly uses companies’ accounting variables as explanatory factors to examine the
nominal contracting hypothesis, but finds no evidence of transfers from creditors to
debtors. Similarly, French et al. (1983) firstly distinguish net monetary position to test
whether the sensitivity of stock returns to unexpected inflation (coefficient) is related
to the nominal contracting variables, but find little evidence. Chang et al. (1985) find
that net creditors gain during positive unexpected inflation, contrary to the nominal
contracting hypothesis and Wei and Wong (1992) fail to find evidence for the nominal
variables. Chang et al. (1992) directly examine the nominal contracting hypothesis by
focusing on long-term bonds issued by the same firms to unexpected inflation, but

find no evidence for the hypothesis.

However, other studies provide evidence that the nominal position that firms hold is
relative to the relationship between inflation and stock returns and the wealth
redistribution between debtors and creditors is caused by nominal contracts due to
unexpected inflation, thus, supports or at least partly supports the nominal contracting
hypothesis, e.g. Bernard (1986), Pearce and Roley (1988) and Dokko (1989).
Moreover, many nominal contracting variables, such as long-term and short-term
monetary position and debt ratios are found to be important in explaining the wealth

transferring effect due to unexpected inflation.

Bemard (1986) extends the model of French et al. (1983) by including systematic risk
in his model and finds that the relationship between unexpected inflation and stock
returns differs across firms. Pearce and Roley (1988) form their own model to test the
nominal contracting hypothesis, Their model also allows the response to depend on
different individual firm characteristics, for example inventories use accounting
methods of first in first out (FIFO) or last in first out (LIFO), long-term debt-to-equity
ratio, pensions and depreciate tax shields, which are all adjusted by the firm’s £ and
the average characteristics of the market, shown in equation (5.1). Using this model,
he finds that time-varying firm characteristics related to inflation affect the effect of

unanticipated inflation on a stock’s rate of return.
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ir=1

Ril =a;+ ﬁile + ’1.'38 +[7i + 5| (UN _ﬁiWI—I )/Sn—l
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where
Ry returns of firm | at time ¢,
Pf: expected inflation at time ¢;
P/ unexpected inflation at time ¢;
Sir.s: the market value of firm i in period ¢-/;
IN;,.;: inventories of firm i in period ¢-/;

ir—1 4

IN .1 - average inventories of the market in period #-/;

L;..;: a dummy variable with value of unity if firm / predominately uses LIFO in period ¢-/ and
zero is it predominately uses FIFO;
DEBT;,.;: book value of long-term debt of firm { in period ¢/,

DEB 7—:_, : average book value of long-term debt of the market in period t-1;
T4X;,.;: depreciation tax yields of firm i in period ¢-1;

TAX 1 :average depreciation tax yields of the market in period ¢-/;
PENS,,.,: pension expense of firm / in period t-/;

FENE,_I : average pension expense of the market in period r-/;
Bi Ai %, Oy,... 05 : coefficients.

Dokko (1989) jointly testing the nominal contracting hypothesis, the nominal capital
gains tax effect hypothesis and the inflation risk hypothesis in the same firm and find
strong support for the nominal contracting hypothesis, which suggests that the wealth
redistribution effect caused by nominal contracts due to inflation between bondholders

and shareholders does exist.

In conclusion, although only a limited number of studies examine the nominal
contracting hypothesis and some studies even show no evidence of the nominal

contracting hypothesis, other studies do provide support for this hypothesis.

5.3 Data and Descriptive Statistics
5.3.1 Data

This study is composed of all non-financial and non-utility UK domestic firms (dead
or alive) listed on the London Stock Exchange. All the data will be constructed as the
panel data. The sample period, guided by the availability of survey data of expected
inflation, is from 1982 to 2006. Annual stock prices, FTSE All Share Index and firms’

accounting data are used in the study. A firm which has at least three continual annual
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data available on all of the accounting variables including net property, plant and
equipment, inventories, cash and equivalents, net receivables, long term debt, current
liabilities, deferred tax, total debt, common equity, preferred stock and total assets in
its fiscal year ends and has the available annual stock return data will be included in
our sample. Since our dynamic models require at least three consecutive observations,
firms with less than continual three-year data are excluded. All the in-sample firms are
divided into eight industries named Oil and gases (OI), Basic materials (BM),
Industrials (ID), Consumer goods (CG), Healthcare (HL), Consumer services (CS),
Telecoms (TM) and Information technologies (IT) on the basis of its industry
categories. Therefore the total number of non-financial and non-utility firms is at 2110,
the total number of observation is 23549 from 1982 to 2006. The number of firms in
sample varies from a low of 215 for the 1982 to a high of 2187 for 1997. The number
of firms for each industry varies from the lowest for Telecoms at 25 with number of
observations at 203 to the highest for Industrials at 665 with number of observations
at 8280. The details on the samples are shown in Table 5.3. All the data are obtained

from Datastream.

Performance for each firm was measured by their log returns and the market return
was measured by the log returns of FTSE All Share Index, which is a proxy for the
common macroeconomic (systematic) factor. The annual accounting data are
classified into two categories, monetary and real. Following French et al. (1983),
some nominal contracts were segregated into groups by maturity and they are
measured as net monetary position (NMP), its two sub-categories: short-term
monetary position (SMP) and long-term monetary position (LMP) and depreciation
tax shield (TAX). According to Pearce and Roley (1988), debt-to-equity ratio (DE) is
important in determining the effects of nominal contracts, thus, debt-to-equity ratio is
also included as the variable of nominal contracts in the investigation. Two real
variables: net property, plant and equipment (PP) and inventories (IN) are used in our
study to test the tax effect shown by Dokko (1989). Thus net monetary position
(NMP), its two sub-categories: short-term monetary position (SMP) and long-term
monetary position (LMP), depreciation tax shield (TAX), debt-to-equity ratio (DE),
net property, plant and equipment (PP) and inventories (IN) are firm-characteristic
variables for each firm. Following Pearce and Roley (1988), all of these variables are

adjusted by the average value of the full sample for the tests of full market or adjusted
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by the average value of the relevant industry for the tests of different industries, and
deflated by the market value of the firm’s outstanding equity, with one exception DE,
which only adjusted by the average value of its industry or the full sample. Individual

variables are calculated as follows:

Net monetary position (NMP) and its two sub-categories: short-term monetary
position (SMP) and long-term monetary position (LMP) is defined in terms of
nominal assets as was done by French et al. (1983). NMP is determined each year
from the difference between all monetary assets including cash and equivalents, net
receivables and monetary liabilities including current liabilities, long term debt and
Preferred stocks, adjusted by the average NMP of the full sample or of its industry,
and deflated by the market value of firm’s outstanding equity. Preferred stocks issued
by the firms are included in monetary liabilities since they are regarded as fixed
obligations for the firms. Thus net monetary position (NMP) is defined on the basis of
its end-of-year balance sheet, NMP= (cash and equivalents - net receivables - current

liabilities - long term debt - Preferred stocks-average NMP)/market value.

This net monetary position is classified as short-term monetary position (SMP) and
long-term monetary position (LMP): SMP= (cash and equivalents - net receivables -
current liabilities - average SMP)/market value, LMP= [- (long term debt - Preferred
stocks)-average NMP)]/market value.

Depreciation tax shield (TAX) is also defined in terms of nominal assets, following
French et al. (1983). Since each year the firm credits the difference between its actual
tax liabilities computed using the financial accounts and its actual taxes paid to
deferred tax account, TAX is the difference between the net property, plant and
equipment and the deferred tax account adjusted by the average TAX of the full
sample or of its industry, and deflated by the market value of firm’s outstanding equity.
According to the figures revealed by the HM Revenue & Customs, the average UK
main corporate tax rate is 34.44% from 1982 to 2006 and the average small
companies’ rate is 24.2%. Thus we assume the marginal tax rate is 33.3% and the
depreciation tax shield (TAX) = (net property, plant and equipment - 3* deferred tax -

average TAX)/ market value.
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Debt to equity ratio (DE) is the ratio of total debt to common equity adjusted by the

average debt to equity ratio, DE= ratio of total debt to common equity- average DE.

Net property, plant and equipment (PP) is determined each year from the net property,
plant and equipment adjusted by the average PP of the full sample or of its industry,
and deflated by the market value of the firm’s outstanding equity, thus, PP= (net

property, plant and equipment-average PP)/market value.

Inventories (IV) are defined each year from the inventories adjusted by the average PP
of the full sample or of its industry, and deflated by the market value of firm’s
outstanding equity. Since only FIFO (first-in-first-out) is allowed to calculate the
inventories and LIFO (last-in-first-out) accounting method is not allowed in the UK,
the different effects of inventories on LIFO and FIFO is not considered. Therefore,

IN= (inventories-average IN)/market value.

Tests of the nominal contracting hypothesis require a good measure of expected and
unexpected inflation. Survey data on financial market analysts’ expected RPI inflation
for the UK is provided by Informa Global Markets (IGM) (former Money Market
Services International (MMS)). Since the IGM monthly expected RPI inflation enable
go back to December 1981, the sample period is from 1982 to 2006."> According to
Joyce and Read (2002), the survey data of analysts’ forecast needs to be determined if
it is actually representative of the consensual opinion of the whole market which is
assumed to be rational. Until the data can pass through the tests of unbiasedness and
(weak) efficiency, which are the requirements for the assumption of rationality, this
survey data cannot be used as the forecast of RPI. Therefore, we follow Joyce and
Read (2002) to examine whether the underlying IGM data on RPI inflation
expectations satisfy rationality and do the unbiasedness and (weak) efficiency tests as

follows:

An unbiasedness test is conducted as given by equation (5.2). If a=0, /=1 and ¢ is

serially uncorrelated, then the IGM data is the unbiased forecast of RPI inflation.

3 IGM (or former MMS) conducts the survey the Friday before the official RPI is announced, which covers 30-40
money-market brokers’ forecast of the month-on-month percentage changes in RPI (Burrows and Wetherilt, 2004).
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P =a+pP +¢, (5.2)

The weak-form test of efficiency shown in equation (5.3) examines whether the
forecast error could be explained by past values of inflation. If the null hypothesis, Hy:

Bi==...= B12=0is accepted, then the IGM data satisfies the weak form efficiency.

P -F =a+pF_ +.+p,F,, +e (5.3)

{

The table 5.1 shows that the null hypothesis that « is equal to zero cannot be rejected
while £ has a significant value, 1.02, rejected the null hypothesis that S= 0. It also

reveals no evidence of serial correlation, and the joint hypothesis (a, £) = (0,1) cannot

be rejected. Thus, the IGM data are unbiased forecasts of RPI inflation.

The table 5.2 shows that on the basis of the F-statistic, the null hypothesis Hy:
Bi==..= B = 0 cannot be rejected, therefore, the IGM data meets the weak
efficiency. Results of previous tests reveal that the survey data of IGM expected RPI
inflation satisfy the rationality requirement and can therefore represent the consensus

opinion of the whole market.

Therefore, the annual expected RPI inflation rate are compounded from the monthly
IGM forecasts RPI by the following process: (1+expected inflation in
January)*(1+expected inflation in February)*...... *(1+expected inflation in
December)-1. The annual unexpected inflation is the difference between annual actual

inflation and the annual expected inflation we got from the previous process.

5.3.2 Descriptive Statistics and Correlation Analysis

Table 5.4 presents the summary statistics for average stock returns (R;), the market
index (R.), the expected inflation (P°), unexpected inflation (P") and the average
values of seven the firm characteristic variables: equipment (PP), inventories (IN), net
monetary position (NMP), short-term monetary position (SMP), long-term monetary
position (LMP), depreciation tax shield (TAX) and debt-to-equity ratio (DE). Due to

the method we use to define the firm characteristic variables, figures of the means of
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PP, IN, NMP, SMP, LMP and TAX are far larger that the rest of the variables, for
example, the mean of expected inflation is 0.15% (S.E.= 0.0062) while the mean of
average net monetary position (NMP) is 1641% (S.E.= 292.75). It won’t affect

estimations in the following chapters.

The correlation matrix which examines the possible collinearity among variables is
presented in table 5.5. Different industries are also classified. Table 5.5 Panel A shows
that for the aggregate market, serious multicollinearity in six firm characteristic
variables (PP, IN, NMP, SMP, LMP and TAX) occurs. All pair-wise correlations of
them are higher than 89%. Similarly, multicollinearity in these six firm characteristic
variables also occurs for different industries. Table 5.5 Panel B shows that all pare
correlations of are higher than 70% for the Oil and gases and the rest of the Panels of
Table 5.5 provide similar results. Therefore, if two more of these variables are inserted
into the sample equation in the following tests, controlling for the multicollinearity is

required.

5.4 Methodology and Hypothesis Development

5.4.1 Estimation Method

This chapter, differs from all previous studies which either apply Seemingly Unrelated
Regression (SUR) or Ordinary Least Square (OLS) to test the models of the nominal
contracting hypothesis. Following a more recent methodology (See Paudyal et al.
2008), we use the panel data and a new estimation technique, two-step

system-generalised method of moments (GMM-SYS).

Arellano (2003, p.1-2) states that the firm-level data that normally consists of large
cross-sections of firms observed for short time periods has many problems, such as
heteroscedasticity, simultaneity, endogeneity and random measurement error. In this
chapter, the total number of firms in the sample we use is 2110 and the annual
observations cover a maximum of 25 years, this is a typical sample of a large
cross-section of firms with a small number of observations in the given time periods.

Therefore a suitable methodology needs to be observed to overcome the problems
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introduced by the data.

A dynamic model with error-components suggested by Arellano (2003, p.31-144)
might overcome the problems brought by the firm-level data as given by equations
(5.4) and (5.5).

Y, =47,

if=i

+ ZAXH,, +V, 4+, +E, (5.4)
k=2

+Av, +Ag, (5.5)

ki

AYil = A‘IAY:‘.I—I +Z/{‘,AX
k=2

where
v; :unobservable individual firm-specific effects which do not change overtime;
v, :some effects which are common to all firms and can change through time;
&, : the third component of the model’s error term for firm i at time ¢.

According to Arellano (2003), these dynamic models with error-components which
allow for the lags of the dependent variables as additional explanatory variables and
different error-components has many advantages: 1) it captures the dynamic effect of
x on y for which the speed of adjustment is governed by the coefficient of lagged y; 2)
it allows for the serial correlation of unknown form since lagged y appears to capture
time series dependence; 3) it overcomes the simulation of unknown form if using
GMM estimation by selecting instruments: current x; is uncorrelated with past,
present and future values of error term & (strictly exogenous), x; is correlated with past
values of error term &, but uncorrelated with present and future values of error term ¢
(predetermined or weakly exogenous), or x;, is correlated with past and present values
of error term £ but uncorrelated with future values of error term € (endogenous). Thus,
the idea of linear dynamic models is adopted in testing the nominal contracting

hypothesis in this chapter.

The estimation methods that previous studies use, such as Ordinary Least Square
(OLS) (Pearce and Roley, 1988, Wei and Wrong, 1992 and Chang et al. 1992) and
Seemingly Unrelated Regression (SUR) (French et al. (1983); Bernard, 1986; Dokko,
1989) are abandoned in this chapter since they are not sufficient enough to control the
problems introduced by firm-level. A simple OLS methodology cannot handle any of
the problems mentioned before. Although SUR can control the cross-sectional

correlation of disturbance terms of firms since SUR directly estimates cross-sectional
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correlation in disturbance terms and takes them into account when generating
estimated coefficients, it cannot handle most of the problems mentioned before either.
Moreover, it has the disadvantage that the number of cross-sectional unites (firms)
must be less than the number of available time series observations, which is unsuitable
for large samples. Thus neither OLS nor SUR is the suitable method for performing

estimations.

Panel data and a two-step GMM-SYS are chosen to estimate our models because they
can overcome the problems introduced by firm-level data and are suitable for the
linear dynamic models we adopt. Panel data has many advantages over cross-section
or time series data, especially in handling large samples, since: 1) Techniques of panel
data estimation allow for individual-specific variables by considering the
heterogeneity which is bound to exist in different firms. 2) Panel data can give more
variability, more degrees of freedom, more efficiency and less collinearity when
combining time series of cross-section observations. 3) Panel data is suitable for the
dynamics of change and more complicated models (Gujarati, 2003, p.637). The 2110
firms in our sample will be aggregated into a full market and eight individual
industries. Panel data can minimize the bias brought by the aggregation and give more

efficiency to our estimation.

We apply a two-step system-generalised method of moments (GMM-SYS) suggested
by Arellano and Bond (1991), Arellano and Bover (1995) and Blundell and Bond
(1998). GMM estimation is based upon the assumption that disturbances in the
equation are uncorrelated with a set of instrumental variables and it is robust to
unknown forms of disturbances. Arellano and Bond (1991) suggest that a two-step
GMM estimation which uses one-step residuals to construct an asymptotically optimal
weighting matrix is more efficient than one-step GMM if the residuals are expected to
show heteroscedasticity in the large sample data with a long time span, and is more
suitable for the previous dynamic panel data models than OLS, because it can control
for the correlation of errors over time, heteroscedasticity across firms, simultaneity
and measurement errors brought by firm-level data. However, a standard GMM
specification of the first differences (GMM-DIF) that uses instruments in levels for
first differences equations has the problem of weak instruments (Arellano and Bond,
1991). Arellano and Bover (1995) and Blundell and Bond (1998) suggest that the
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extended version GMM-SYS that use instruments in first-differences for equations in
levels in addition to instruments used by GMM-DIF perform better than GMM-DIF,
because GMM-SYS including both lagged first-differenced and lagged levels

instruments can reduce the finite sample bias.

The procedures of instrument determination for GMM-SYS are following Arellano
and Bond (1998), Blundell et al. (1992) and Blundell et al. (2000). 1) if X, is
predetermined or weakly exogenous, E(Yi.sAu;)=0, for =3,...T and 2<s<¢-1,
E(uaYi)=0, for =3,...T, EXjsauy)=0, for =3,... T and 1<s<¢I1, and
E(uiaXi)=0, for =2,...T.; 2); if X, is strictly exogenous, E(Y;.sAu;)=0, for =3,...T
and 2<s<t-1, E(uyaY;.)=0, for =3,...T, and E(u;;2X;)=0, for r=2,...T.; 3); if X, is
endogenous, E(Yi.sAuy)=0, for =3,...T and 2<s<t-1, E(uyAaYin1)=0, for =3,...T,
E(Xi.saui)=0, for =3,...T and 2<s<¢-1, and E(u;2X;)=0, for =3,...T. The test
procedure is to test the validity of the instrument by Sargan tests and serial correlation
of disturbances ¢&;, (Arellano and Bond, 1998). The null hypothesis of the Sargan tests
is the validity of the instruments, thus, if Sargan tests values over 10%, the
instruments are valid. The disturbances ¢, need to be serially uncorrelated, there
should be evidence of significant negative first order serial correlation in differenced
residuals and no evidence of second order serial correlation in the differenced
residuals (Arellano and Bond, 1998). Therefore, the p-value for AR(1) test should less
than 10%, while the p-value for AR(2) should over 10%.

5.4.2 The Expanded Models

Consider the following regression of the single-index model of individual stock
returns, R;, against the market index, R,,. The model describes that the market index
as a proxy for the common macroeconomic factors which can capture the macro

(systematic) component effect on the stock returns.
Ril = ai + ﬂi‘le + gi{ (56)
However, in reality, a single market index might not fully capture the effects of all
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macroeconomic factors on the individual stock return, although it might capture most
of them. We therefore assume R,,, might not fully capture the effect of inflation, P,
and inflation assumed to capture the effect that market index could not capture is
included in the model, shown in equation (5.7). Thus the full effect of inflation on

stock returns can be views as the gather of the ¢; and part of .

R, =a,+B.R, +cP +¢g, 5.7

In the long run, two components of inflation, expected and unexpected are split, P/
and P/, coefficient b; will be referred to as an “adjusted unexpected inflation
coefficient” which measures the unexpected inflation effect that has not been captured

~ by the market index, if there is any, in the long-run.

R,=a +BR, +AF +bP" +¢g, (5.8)

The nominal contracting hypothesis suggests that the sensitivity of individual stock
returns to unexpected inflation should be related to the nominal variable of individual
firms, X, which brings in the wealth-redistribution effect due to unexpected
inflation.'* Therefore, the nominal contracting hypothesis attempts to explain part of
the cross sectional differences of the unexpected inflation coefficient. The coefficient
b; which measures the rest of the effect of unexpected inflation apart from what has

already been captured by R,,, and the nominal contracting variables that need to be

adjusted for the cross-sectional average of the nominal contracting variables, X koo

which have been represented by the market index R,,, and divided by the market value,

MYV, are generalized into equation (5.9).

Xl,i,l - XI,! Xk,i,r - Xk,r
b,. =b| +b2(—X4V_)++bA(—M'V—) (5.9

it it

Equation (5.9) can be substituted into (5.8) to allow the sensitivity to unexpected
inflation to vary as the nominal contracting variables of firm 7/ changes over time after

controlling for the macro (systematic) component.

14 1f the market is efficient, the wealth-redistribution effect due to expected inflation will be impounded in stock
prices.
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R,=a +BR +/1P"+bP“+Zb “"_ Zholie Tkl pu g o (5.10)

mt ' it
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According to Arellano (2003, p.31-144), a dynamic model with error-components
which allows for the lags of the dependent variables as additional explanatory
variables and different error-components, shown in equation (5.4) and (5.5), has many
advantages for the firm level panel data. Although the independent variables in our
model are mixed with the macroeconomic and firm level data, which are more
complicate than Arellano (2003) suggested, the main part of the data and independent
variables we are focusing on are at firm level. We therefore adopt the idea of Arellano

(2003) and extend equation (5.10) into a linear dynamic model (5.11).

R,=a,+yR,_ +BR +AP"+bP"+Zb "”_ A R P by, +g, (511)

mt
IJ

The linear dynamic panel data model (5.10) can also be viewed as the extension of the
model (equation 5.1) suggested by Pearce and Roley (1988), but has a more complete
specification than the model of Pearce and Roley (1988). Firstly, it captures a dynamic
effect and allows for serial correlation of unknown form by including one lag of stock
returns as an additional explanatory variable. Secondly, it overcomes the simulation of
unknown form between the independent variables and residuals, &, strictly exogenous,
predetermined or weakly exogenous or endogenous. Thirdly, the current year’s value
of the firm-characteristic variables are used, instead of previous year’s values
suggested by prior research, since annual firm level data that we use can be treated as
moving in step with the changes in unexpected inflation. The UK RPI inflation of
previous month is released regularly by the UK government in the mid of each month,
thus the firms have half a month gap for the inflation news and can immediately adjust
their money, material or product plans for the correspond inflation news after the
announcement. Therefore, a half month gap for the inflation news is ignored as we use
annual data and the firm characteristics variables are assumed to move with the
same step as the unexpected inflation. Fourth, firm characteristic variable are adjusted

by the cross-sectional average of firm characteristic variables, instead of by a firm’s

systematic risk £ and the cross-sectional average of firm characteristic variables
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suggested by Pearce and Roley (1988). This difference would not affect the
interpretation of the model at all and it is more suitable for our estimation method,

GMM-SYS.

Moreover, both equation (5.1) of Pearce and Roley (1988) and equation (5.11) that we
derived have the advantage of permitting control of systematic risk. As suggested in
previous studies [see Rozeff (1977), Hong (1977), Chang et al. (1985), Bernard (1986)
and Chang et al. (1992)], systematic risk is a very important aspect of the explanatory
factors for the variance in stock returns and it might cause the re-distribution effect
caused by nominal contracts due to unexpected inflation, to vanish since the debtor
and creditor differ in leverage and are therefore bound to have different systematic
risk. Thus, systematic risk needs to be considered when testing the nominal
contracting hypothesis. Although models of Bernard (1986), Dokko (1989) (equation
2.8) and Wei and Wong (1992) all consider the systematic risk, they use the systematic
risk (£) as an additional explanatory variable which is controversial. The model of
Pearce and Roley (1988) and ours also take systematic risk into account but avoid this

problem by including market index as an additional variable in the model.

Therefore, following the idea of previous studies such as Pearce and Roley (1988),
French et al. (1983), Bernard (1986) and Dokko(1989), the model we improve upon
has many advantages and is suitable for the firm level data we use, which isn’t the

case with previous models.

5.4.3 Nominal Contracting Effects

French et al. (1983) suggest that testing the nominal contracting hypothesis of wealth
redistribution depends on the extent to which the rate of inflation is anticipated
correctly, on the sign and size of the firm’s net position of nominal contracts, and
observing as many as possible nominal contracts as well. Since the survey data of
forecast of IGM expected RPI inflation we obtained could represent the consensus
opinion of the whole market and satisfy the requirements of the expected inflation,

observing the nominal contracting variables is another important thing.
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Prior research tests the debtor-creditor assumption of nominal contracting hypothesis
since most nominal contracts related to debts or other monetary claims are observable,
such as cash, accounts receivable, depreciation tax ‘shields, accounts payable, debts
and even pension commitments. Of course it’s impossible to observe all the nominal
contracts that firms hold, such as labour contracts, therefore, none of the prior
research could test the labour-capitalists assumptions. Neither could we fully test the
nominal contracting hypothesis due to the lack of some nominal contracts. Therefore,
we would follow prior research and only partly test the debtor-creditor assumption of

nominal contracting hypothesis and observe as many nominal contracts as possible.

Apart from pension commitments, since the pension commitments are hard to obtain
for UK firms, most of the nominal contracts examined in previous studies that
depended upon the monetary claims recorded in the balance sheets are also
investigated, such as net monetary position (NMP), its two sub-categories: short-term
monetary position (SMP) and long-term monetary position (LMP), depreciation tax
shield (TAX) and debt-to-equity ratio (DE) suggested by French et al. (1983) and
Pearce and Roley (1988). Moreover, apart from the cross-sectional variations of
nominal contracts other sources might come into play in the association between stock
returns and unexpected inflation. Feldstein (1980) shows that the negative
inflation-stock returns relationship results from the basic features of the tax system,
particularly historic cost depreciation and the taxation of nominal capital gains, since
when prices rise, the accounting methods of historic-cost depreciation cause the real
value of depreciation to fall and while real taxable profits increase, and as a result, real
net profits of the corporate income tax vary adversely with inflation. Dokko (1989)
suggests the joint tests of nominal contracting hypothesis and capital gains tax effect
of inflation suggested by Feldstein (1980), which include the inventories, net property,
plant and equipment, short-term debt and long-term debt into the testable model, since
all of them relate to the wealth redistribution effect due to unexpected inflation in two
different paths: tax or interest rate.'> Therefore, in order to provide detailed evidence
of the nominal contracting hypothesis as well as the capital gains tax effect of
inflation, the firm characteristic variables including NMP, SMP, LMP, TAX, PP and

IN which have been adjusted by the cross-section averages of each variable and

15 pearce and Roley (1988) also include IN as a variable in their model by classifying it as a nominal contracting
variable. However, according to Feldstein (1980), inventories should belong to the nominal tax gain variable.
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divided by the firm market value and DE which has been adjusted by the cross-section

average of total debt-to-common equity ratio are examined in this chapter.

The debtor-creditor assumption of nominal contracting hypothesis implies that: 1) the
debtors will gain and creditors will lose when higher than expected inflation arises and
vice versa, 2) the inflation may be more profitable for larger debtors than it is for
smaller debtors. An aggregate market, an industry or a firm will therefore gain from
inflationary periods if they are on the nominal position of net debtors and vice versa.
Hence, if unexpected inflation is positive, stockholder of firms with nominal assets
will lose, while stockholder of firms with nominal liabilities will benefit, ceteris
paribus. Meanwhile, the magnitude of the impact on stock returns should depend on
the magnitude of individual firm’s characteristics. Hence, the larger the debt ratios, the

higher the profit gained by the debtors.

These two implications according to the nominal contracting hypothesis and the
implication of the nominal capital gains tax effect of inflation which implies that firms
that have PP and IN should lose during inflationary period, but gain during

deflationary period will be considered by our tests.

The individual testing models for different firm variables are explained as follows. For
each equation, 1) significant coefficients, y;, are associated with the appropriation of
the dynamic model in which the lag dependent variable is included as an explanatory
variable; 2) coefficients, 3, are associated with the systematic risk; 3) coefficients, A,
are associated with that part of the expected inflation effect on stock:returns, which is
not captured by the systematic risk, if there is any left; 4) significant coefficients, b,
are associated with that part of unexpected inflation effect on stock returns, which is
neither related to the nominal contracting variables we selected nor those that have

been captured by the systematic risk.

The net monetary position relative to many nominal contracts with other firms is the
most important nominal variable for the investigation of the nominal contracting
hypothesis, because debts or other relative monetary claims are directly observable

from the balance sheet, which provides comparable evidence of markets all over the
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world, and according to the debtor-creditor assumption the effect of net monetary
position provides the strongest evidence of the nominal contracting hypothesis. The
nominal contracting hypothesis suggests that firms with a net debtor position will
benefit during unexpected inflation and net creditors will lose, ceteris paribus, since
unexpected inflation increases the real values of nominal liabilities while on the other
hand reducing the real values of nominal assets, thus the net debtor gains from
positive unexpected inflation, while the net creditor loses. The testable models for net
monetary position (NMP) and its two sub-categories: short-term monetary position
(SMP) and long-term monetary position (LMP) are shown as equatioﬁs (5.12), (5.13)
and (5.14).

R, =a,+yR _ +BR, +AFP +bP"+b,NMP P +v, +v, +¢g, (5.12)

R,=a,+yR _ +BR, +AP +bP' +b,SMP P +v +v, +¢, (5.13)

R,=a, +yR, _ +BR, + AP +bP +b,LMP B' +v,+v, +¢€, (5.14)
French et al. (1983) assume that the magnitude of impact of the nominal contracts
should depend on the time maturity of the debt, the longer the debt maturity the more
sensitive the firms reflect the unexpected inflation, therefore, in theory a long-term
monetary position should have a larger negative coefficient than a short-term
monetary position, although practically it might not be attained since the values of
many debt and preferred stocks are not related to the promised future nominal payouts
since they are convertible, which might reduce the effective maturity. Therefore, a
joint test for SMP and LMP to examine whether long-term monetary position has a

stronger effect than short-term monetary position is shown as equation (5.15).

R, =gq +71'Ri.l—l +BR,, + ’17Pze +b|P:" +b2SMP"P,"

i omi

+b,LMP,P' +v, +v, + ¢,

(5.15)

Because SMP and LMP are highly correlated in our sample period, we use the
following method to control for the multicollinearity. The residual from the equation
(5.16) is used as the proxy for SMP.

SMP, = cLMP, +¢, (5.16)
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Therefore after Ad-SMP is applied on equation (5.15) to control for multicollinearity,
the testable model for Ad-SMP and LMP is shown in equation (5.17).

R, =a,+y,R, ,+BR, +AF +bF' +bAd-SME,F’
+bLMP.P' +v, +v, +§,

(5.17)

Since NMP, SMP and LMP are defined in terms of nominal assets, according to the
nominal contracting hypothesis, for equations (5.12), (5.13) and (5.14), we test for the
effect of net monetary position, short-term monetary position or long-term monetary
position on the sensitivity of stock returns to unexpected inflation, against the null
hypothesis: b,= 0, coefficient, b, is expected to be negative, which is associated with
firm holding positive net monetary contracts, short-term net monetary contracts or
long-term net monetary contracts will lose from unexpected inflation. Using equation
(5.17), we test for the effect of adjusted short-term monetary position and long-term
monetary position on the sensitivity of stock returns to unexpected inflation, against
the null hypothesis Hy: b,= 0, coefficient, b, is expected to be negative, which is
associated with firms that have positive short-term net monetary contracts and will
therefore lose from unexpected inflation, against the null hypothesis Hy: b;= 0,
negative estimates of b; are associated with firms that have positive long-term net
monetary contracts and will therefore lose from unexpected inflation. According to
French et al (1983), LMP with a longer maturity would have a stronger effect on stock
returns than SMP with shorter maturity, therefore, we expected b, > b;,

Depreciation tax shield is introduced as a nominal variable by French et al. (1983),
because the depreciation tax expenses can be treated as the nominal contract with the
government to reduce the firm’s tax payments. Unexpected inflation reduces the real
value of tax shields and redistributes the wealth from firms to the government.
Therefore, firms that have more depreciation tax shield will lose from unexpected
inflation and vice versa. However, the measurement of the depreciation tax shield has
a limitation, since it needs to consider the marginal corporate tax rate which varies in
different year, for different sizes of firms or in different countries. Thus a general
measurement of the marginal corporate tax rate for all UK firms in every year might
reduce the precision of the test. However, since it is hard to observe the accurate

marginal tax rate for each firm, we still follow French et al. (1983) to evaluate the
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depreciation tax shield.

According to the nominal contracting hypothesis, for the testable model of
depréciation tax shield (TAX) which is defined in terms of nominal assets, as given by
equation (5.18), we test for the effect of TAX on the sensitivity to unexpected inflation,
against the null hypothesis: b= 0, coefficient, b, is expected to be negative, which is
associated with firms that have positive depreciation tax shield and will therefore lose

from unexpected inflation.

R,=a,+yR, +PR, +AP +bP +b,TAX P’ +v, +v, +¢, : (5.18)

Pearce and Roley (1988) suggest that a firm’s debt-to-equity ratio is particularly
important in determining the response of stock returns to unexpected inflation.
Although we have included the SMP and LMP these two variables which measure the
debt levels of a firm, considering that there is no correlation between DE and SMP or
LMP shown in table 5.5, debt to equity ratio defined in terms of nominal liability is

chosen as a firm level variable in testing the nominal contracting hypothesis.

The testable model for DE is shown in equation (5.19). According to the nominal
contracting hypothesis, for equation (5.19), we test for the effect of debt-to-equity
ratio on the sensitivity of stock returns to unexpected inflation, against the null
hypothesis: b,= 0, coefficient, b, is expected to be positive, which is associated with
firms that have debts and will therefore gain from unexpected inflation.

R,=a,+yR, +PBR, +AP +bP' +b,DE P +v,+v, +¢, (5.19)
Although the stock returns might differently react to the unexpected inflation related
to different nominal contracting variables, SMP, LMP, TAX and DE, the joint effect of
these variables might differ substantially. Therefore, we follow the idea of French et al.

(1983) who suggest equation (5.20) to jointly test net monetary position and

depreciation tax shield.

Ry =0, +7,R s+ BRoy + A* +bF+b,SMBP* + b,LMP P!
+bTAX, F' +v, +v, +¢,

(5.20)
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However, since SMP, LMP and TAX are found to be highly correlated in previous
tests, we control for the multicollinearity using equations (5.21) and (5.22). The
residual from equation (5.21) is used as the proxy for SMP and the residual from

equation (5.22) is used as the proxy for LMP.

SMPL/ =CILMPM +CZTAXH +‘€i1 (521)
LMF, = ¢,SMF, +c,TAX, +¢, (5.22)

Therefore the Ad-SMP and Ad-LMP controlling for multicollinearity as proxy for
SMP original and LMP original is applied in the model depicted by equation (5.20).
Thus equation (5.23) is the testable model to examine the joint effect of Ad-SMP,
Ad-LMP and TAX. According to the nominal contracting hypothesis, for equation
(5.23), we test for the effect of adjusted-SMP, adjusted-LMP and TAX on the
sensitivity of stock returns to unexpected inflation, against the null hypothesis H,;: b,=
0, Hz:5;= 0 and Hs:b,~= 0, coeflicient, b, bsand b, are expected to be negative, and
this is associated with firms that have positive short-term net monetary contracts,
positive long-term net monetary contracts and positive depreciation tax shield and will

therefore lose from unexpected inflation.

R,=a;+y,R,,+BR, +AF +bF" +b,Ad—-SMEFE" +b,Ad— LMEF'
+bTAX P +v, +v, +¢,

(5.23)

We also jointly test the effect of TAX on the sensitivity of stock returns to unexpected
inflation using equation (5.24), against the null hypothesis H,: b,= 0, coefficient, b, is
expected to be negative, which is associated with firm holding positive depreciation
tax shield and will therefore lose from unexpected inflation, also against the null
hypothesis Hj: b;=0, positive estimates of b; are associated with firms that have debts
and will therefore gain from unexpected inflation.

R,=a,+yR, +pBR, +AP +bP" +b,TAX P

1 me

(5.24)
+b,DE, P +v,+v, +¢,

Since not only the nominal contracts but also other sources might be associated with
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stock returns and unexpected inflation, Dokko (1989) suggest that the nominal
contracting hypothesis and the nominal capital gains tax effect of inflation can be
jointly tested by including PP, IN, short-term debt and long-term debt in equation
(5.25) because all of them relate to the wealth redistribution effect due to unexpected
inflation in two different paths: tax or interest rate. Therefore, in order to provide
detailed evidence of the nominal contracting hypothesis as well as the capital gains tax
effect of inflation, the firm characteristic variables, NMP, PP and IN, are included in
our models. According to Feldstein (1980), firms that have real assets, such as PP and

IN, should benefit during inflationary periods.

T mt

+b,NMEP' +v, +v, +¢,

Ril =ai +}/iRiJ—l +ﬂR +'1:Re +blEu +b2PEIPIu +b3[]Vi11)lu (5 25)

However, since PP, IN and NMP were found to be highly correlated in previous tests,
we control for the multicollinearity using equations (5.26) and (5.27). The residual
from equation (5.26) is used as the proxy for PP and the residual from equation (5.27)
is used as the proxy for IN.

PP, =cIN, +c,NMF, +¢, (5.26)
IN;, =¢,PP, +c,NMP, +¢, (5.27)

Therefore the Ad-PP and Ad-IN controlling for multicollinearity as proxy for PP
original and IN original is applied on our model (5.25). Thus the testable model is
shown as equation (5.28) to jointly examine the nominal contracting hypothesis and
the nominal capital gains tax effect of inflation. For equation (5.28) we test for the
effect of the NMP, Ad-PP and Ad-IN on the sensitivity of stock returns to unexpected
inflation 1) against the null hypothesis H;: b,= 0, negative estimates imply the
nominal capital gains tax effect of inflation on adjusted PP do exist; 2) against
H,:56;=0, coefficient, b; is expected to be negative, which is associated with firms that
are only allowed to use in FIFO on adjusted IN and will therefore lose from
unexpected inflation; 3) against the null hypothesis Hj: b,=0, coefficient, b, is
expected to be negative, and this is associated with firms with positive net monetary

contracts which will consequently lose when higher-than-expected inflation occurs.
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Ru =a; +}’1Ru—| +lBile +’11P:e +b|1:;u +b2Ad—PP"R" +b3Ad—1N“R"
+b,NME P +v.+v, +¢,

(5.28)

According to the nominal contracting hypothesis, the magnitude of the impact of
nominal contracts on the sensitivity of stock returns to unexpected inflation should
depend on the magnitude of a firms’ nominal contracts, thus, we will test this
implication of nominal contracting hypothesis by grouping firms into different
portfolios depending on the values of net monetary position to find out whether firms
that have more debts gain more from higher-than-expected inflation than firms that

have less debits.

The full market will be grouped into nine portfolios depending on the values of NMP,
one portfolio is for firms have the negative NMP and the rest of the eight portfolios
are for the firms that have positive NMP from the lowest to the highest. Then we test
them using equation (5.29), against the null hypothesis H,: b,= 0, to see whether or
not unexpected inflation has any effect on the stocks. Moreover, according to the
nominal contacting hypothesis, firms that have more net monetary assets will lose
more during inflationary period, b; will drop when the NMP value is higher, thus, the
coefficient, b, for Portfolio 1, is expected to be higher than b, for Portfolio 9.

R,=a,+y,R,,,+BR  +AP +bP" +v +v, tg, (5.29)
TAX is included in.equation (5.30), both TAX and DE are included in equation (5.31).
Hypothesis and expectations for unexpected inflation are the same as those of

equation (5.29).

R,=a,+yR+BR, + AF +bF" +b,TAX, F' +v,+v, +¢, (5'30)
R,=a,+yR,  + BR, +AF +bF +b,TAX,F'

+b,DE, P’ +v. +v, +¢,

(5.31)

5.5 Results

Using the linear dynamic panel data model and a two-step GMM-SYS method, we

empirically examine the effect of nominal contracts on the sensitivity of stock returns
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to unexpected inflation suggested by the nominal contracting hypothesis, for the UK
aggregate market and eight none-financial and none-utility industries, Oil and gases,
Basic materials, Industrials, Consumer vgoods, Healthcare, Consumer services,
Telecoms and Information technologies in the following order.'® '7 Firstly, the effect
of net monetary position and its two sub-categories: short-term or long-term monetary
position is estimated, respectively. And then the effects of adjusted short-term
monetary position and long-term monetary position are jointly estimated while
controlling for multicollinearity. Secondly, in a similar fashion, the effect depreciation
tax shield is estimated. Thirdly, the impact of debt-to-equity ratio is estimated.
Fourthly, the impact of adjusted short-term monetary position, adjusted long-term
monetary position and depreciation tax shield are jointly estimated while controlling
for multicollinearity, and the effects of depreciation tax shield and debt-to-equity ratio
are also jointly estimated to find whether a firms’ characteristics jointly affect the
sensitivity of stock returns to unexpected inflation. Fifthly, the nominal contracting
hypothesis and the nominal capital gains tax effect of inflation are jointly tested by
including adjusted-net property, plant and equipment, adjusted inventories and net
monetary posmon in the same model. Sixthly, whether or not the magnitude of the
impact on ‘stock returﬁs depends on the magnitude of net monetary position is
examined. Results of estimating models containing Sargan’s test of the validity of the
instruments, the auto correlation tests for the residuals, the three Wald (df) tests for the

coefficients and the R? are reported and explained as follows.'®

16 Results reported in the tables present that the coefficients of lagged y for aggregate and industries are always
significant, which suggests that the dynamic model allowing the lagged y as an explanatory variable is a valid
model to examine the nominal contracting hypothesis.

17 The test results for the TM might not be reliable, since a two-step GMM estimation can be a poor guide for
hypothesis testing in typical small sample size and in this case, inference based on asymptotic standard errors for
the on-step estimators would be more reliable (Arellano and Bond, 1991 and Blundell and Bond, 1998). TM which
has only 25 firms with a total number of observations at 203 might suffer from this problem. However, in order to
show the comparable results for different industries, we report the results estimated from the models using a
two-step GMM-SYS for full market and all the industries including TM.

We also estimate the linear model version without including the lag independent variable as explanatory
variable and different components of residuals using OLS (pooled). The results of OLS are mainly consistent with
the results of GMM-SYS, both methods show the similar significant coefficients for the independent variabies.
Moreover, the GMM-SYS estimation always provides a higher R? than the OLS for the equations we test. Thus, it
implies that GMM-SY'S is a better estimation method for our tests.

We also investigate the expected inflation effect on stock returns related to the nominal contracting variables
with GMM-SYS. If the market is efficient, the effect of expected inflation on the nominal contracts will be
impounded in stock prices. However, our results show that this effect still exists, which means that the market is
inefficient.

In order to see whether the nominal contracting variables we selected individually affect the stock returns, we
put them as cxplanatory variables for the stock returns, shown in following
R,=a,+yR i+ 5 R, +AF +bF +Zbkxk-|,u +v,+vy +g,

k=2
GMM-SYS is also applied to the models and our results show that nominal contracting variables have effects on
stock returns.
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5.5.1 Effects of Net Monetary Position

The effect of net monetary position and its two sub-categories: short- and long-term
monetary position on the sensitivity of stock returns to unexpected inflation is
examined in this section to find out whether the response of stock returns to
unexpected inflation is related to net monetary position. Table 5.6 reports the
coeflicients b, of NMP for the aggregate market and the eight industries from the
estimating linear dynamic panel data model (5.12) using a two-step GMM-SYS.
According to the nominal contracting hypothesis, b, is expected to be negative. The
results in Table 5.6 show that for the aggregate market, the t-test rejects the null
hypothesis of H;: b,=0 at 0.01% level, and suggests a significant negative coefficient
b3, -0.176. Similarly, all industries with one exception, Oil and gases, have significant
and lower-than-zero coefficient b, varying from a low of -2.490 for information
technology to a high of -0.042 for Telecoms. Thus, net monetary position is found to
significantly and negatively affect the sensitively of stock returns to unexpected
inflation, consistent with the prediction of the nominal contracting hypothesis.
Therefore, stockholders of firms with positive net nominal assets will lose from

unexpected inflation.

The effect of short-term monetary position on the sensitivity of stock returns to
unexpected inflation is examined using equation (5.13). Table 5.7 shows estimates of
the coefficients b, for the SMP. For aggregate market, the t-test suggests a significant
negative coefficient, -0.519, which suggests that firms with short-term monetary
assets should lose from unexpected inflation. Five out of eight industries display
similar significantly negative coefficients for SMP varying from a low of -0.722 for

Basic materials to a high of 0.117 for Consumer goods.

The impact of long-term monetary position on the sensitivity of stock returns to
unexpected inflation is also examined by equation (5.14). Table 5.8 contains estimates
of the coefficients b, for the long-term monetary position for the estimating model.
The aggregate market and six out of eight industries show significantly negative
coefficients, -0.243 for the aggregate and varying from a low of -9.257 for
Information technologies to a high of 0.090 for Consumer goods. There are two

exceptions, Oil and gases show positive coefficients and Healthcares has no effect.
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Therefore, both tables show that stock returns are negatively affected by the
unexpected inflation related to the SMP and LMP.

Because SMP and LMP are highly correlated, we test the effect of the adjusted-SMP
and LMP on the sensitivity of stock returns to unexpected inflation while controlling
for multicollinearity using the linear dynamic panel data model given by equation
(5.17). Table 5.9 displays the estimates of b, and b; for the adjusted-short-term
monetary position and the long-term monetary position for the aggregate market and
the 8 industries. For the aggregate market, the p-value suggests significant negative
coefficients b, and b3, -1.02 and -0.248, which means firms with either short-term
monetary assets or long-term monetary assets should lose from unexpected inflation
by rejecting the null hypothesis of H;: b,=0 and H,: b;=0 at lower than 0.01% level.
Similarly, four industries display significantly negative coefficients for adjusted-SMP
and five industries show significantly negative coefficients for LMP. This is consistent
with what was expected, i.e. both short-term monetary position and the long-term
monetary position negatively affect the sensitivity of stock returns to unexpected

inflation.

Tables 5.7, 5.8 and 5.9 also report the coefficients for SMP are larger than LMP in
most cases. Table 5.9 shows that the aggregate market coefficient for SMP is about
four times larger than the coefficient for LMP. Similar results for SMP and LMP can
be found in Tables 5.7 and 5.8. Both aggregate and industries show larger coefficients
for SMP than LMP in which significant coefficients are recorded. Therefore, the
magnitude of the SMP effect is more likely to be larger than the LMP effect.

Therefore, net monetary position and its two sub-categories: short- and long-term
monetary position is found to negatively affect the sensitivity of stock returns to
unexpected inflation. This uncovered negative relation provides strong support for the
nominal contracting hypothesis, consistent with the findings of Bernard (1986),
Pearce and Roley (1988) and Dokko (1989) which show that the nominal monetary
position has a strong effect on the response of stock returns to unexpected inflation,
but inconsistent with previous studies such as French et al (1983) which show the
wealth effect of the monetary position goes in the opposite direction against the

nominal contracting hypothesis.
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Moreover it is found, in this section that the magnitude of the SMP effect is more
likely to be larger than the LMP effect, suggesting that although both short- and
long-term monetary position have a strong impact effect on sensitivity of the market
returns to unexpected inflation, SMP has a stronger impact than LMP. This finding is
in direct contradiction to what we expected. As French et al. (1983) suggested, we
expected to see the difference in the magnitude of the impact between the short- and
long-term monetary position, LMP with a longer maturity would have a greater effect
on sensitivity of stock returns to unexpected inflation than SMP with shorter maturity.
However, since French et al. (1983) failed to find any evidence of the effect of short-
and long-term monetary positions, they actually do not find any evidence to support or
reject the predicted magnitude of the impact between short- and long-term monetary
positions. Evidence in other papers varies. Pearce and Roley (1988) show that the
short-term monetary variable has only a small effect compared with the long-term one,
thus only long-term monetary positions provide strong evidence of the nominal
contracting hypothesis. However, Bernard (1986) shows that short-term monetary
position has stronger effect with a correspondingly larger coefficient and higher
significant level than the long-term monetary position. Similarly, Dokko (1989) shows
that short- and long-term monetary position both have strong effect, and the
magnitude of the impact of short-term monetary position is larger than the long-term
monetary position. Thus, our results find no empirical evidence of differing impact
magnitudes between short- and long-term monetary positions in agreement with

Bernard (1986) and Dokko (1989).

One possible explanation for the failure of capturing the magnitude effect is the
problem of measuring LMP. As French et al. (1983) mention that the measure of LMP
has the limitation that the many debts and preferred stocks are convertible into
common stock, of which values are not related to the future nominal payouts, which

therefore reduces the effect of maturity or even the effect of LMP.

5.5.2 Effects of Depreciation Tax Shield

In this section, the impact of depreciation tax shield on the sensitivity of stock returns

to unexpected inflation is examined to find out whether or not the response of stock
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returns to unexpected inflation is related to the depreciation tax shield. Table 5.10
reports the coefficients b; for the depreciation tax shield of the estimating linear
dynamic panel data of equation (5.18). The results in Table 4.10 show that, for the
aggregate market, the t-test rejects the null hypothesis: 5,=0 at 0.01% level, and
suggests a significantly positive coefficient b,. Similarly, six out of eight industries
display significant higher than zero coefficients for TAX varying from a low of 0.105
for Basic materials to a high of 1.761 for Information technologies. There are two
exceptions, Healthcare which shows an insignificant coefficient and Oil and gases
which display a significantly negative coefficient. Therefore, depreciation tax shields
are found to positively affect the sensitivity of stock returns to unexpected inflation,
which implies that stockholders of firms with depreciation tax shield benefit from
unexpected inflation. This positive effect contradicts what we expect. The
interpretation of the nominal contracting hypothesis suggests that firms with nominal
assets such as depreciation tax shield should lose from unexpected inflation. Thus, we
expected a negative effect of depreciation tax shield. On the contrary, our finding
provides the evidence that wealth effect of TAX go in the opposite direction against

the nominal contracting hypothesis.

Our results are inconsistent with Bernard (1986) who finds a strong negative effect of
TAX and Pearce and Roley (1988) who shows a weak negative effect of TAX. French
et al. (1983) show mixed results for TAX, which could be either significantly negative
or significantly positive or insignificant, which cannot provide any conclusive
evidence for the effect of depreciation tax shield on the sensitivity of stock returns to

unexpected inflation.

Tax-augmented hypothesis suggested by Anari and Kolar (2001) and Luintel and
Paudyal (2006) might be one possible explanation for this reverse evidence of TAX.
Anari and Kolar (2001) and Luintel and Paudyal (2006) support the tax-version of
Fisher hypothesis which means that nominal stock returns must exceed inflation to
compensate tax-paying investors, hence, the long-run relations between stock returns
and inflation are positive. Firms might use the depreciation tax shield to address the
tax purpose, therefore, firms’ stock prices will rise to compensate tax-paying investors

in the long run.

213



Chapter 5 Corporate financing mix and inflation exposure

5.5.3 Effects of Debt-to-Equity Ratio

Whether or not the response of stock returns to unexpected inflation is related to
debt-to-equity ratio is examined in this section. Table 5.11 reports the coefficients b,
for the debt-to-equity ratio of estimating linear dynamic panel data given by equation
(5.19). Results in Table 5.11 display that Basic materials and Healthcare, show
significantly positive coefficients for DE, consistent with the prediction of nominal
contracting hypothesis. It implies that firms in these two industries with debts will
gain from unexpected inflation. However, neither the aggregate market nor the rest of
the six industries show any effect of DE on sensitivity of stock returns to unexpected
inflation. Thus, our finding shows that debt-to-equity ratio has little impact on the
response of stock returns to unexpected inflation, which is inconsistent with what we
expected. We expected to find out debt-to-equity ratio positively affects the sensitivity
of stock returns to unexpected inflation. Therefore, our results are inconsistent with

Pearce and Roley (1988) which suggests a strong nominal contracting effect for DE.

5.5.4 Joint Effects of Nominal Contracts

Because short-term, long-term monetary position and depreciation tax shield are
highly correlated to each other, we examine the joint effect of adjusted-SMP,
adjusted-LMP and TAX on the sensitivity of stock returns to unexpected inflation
while controlling for multicollinearity. Table 5.12 reports the results of estimating
equation (5.23). It presents estimates of the coefficients b,, b; and b, for the joint test
of: Ad-SMP, Ad-LMP and TAX. For the aggregate market, the t-test rejects the null
hypothesis of H;: 6,=0, H,: b;=0, and H4: b,=0 at 5% level, and suggests significantly
negative coefficients for b, and b3, -1.448 and -0.482, respectively, but significantly
positive coefficient for by, 0.119. Similarly, five out of eight industries, Industrials,
Consumer goods, Consumer services, Telecoms and Information technologies, show
significantly negative coefficients for Ad-SMP, varying from a low of -8.68 for
Consumer services to a high of -3.37 for Information technologies while the
remaining three display no significant effect. Three industries show significantly
negative coefficients for Ad-LMP, while Oil and gases shows a significantly positive

coefficient and the remaining four all show no significant effect. Five industries, Basic
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materials Industrials, Consumer goods, Consumer services and Information
technologies, display significantly positive coefficients for TAX while Oil and gases
display a significant negative coefficient and the remaining two have no effect.
Therefore, our findings suggest that short- and long-term monetary position negatively
affects the response of stock returns to unexpected inflation, which is consistent with
the interpretation of the nominal contracting hypothesis, while a depreciation tax
shield shows a positive effect contrary to the nominal contracting hypothesis. We
expected to find a negative effect for all these three variables. However, the joint test
for Ad-SMP, Ad-LMP and TAX provides mixed evidence for the nominal contracting
hypothesis.

The results we got in this section are consistent with results in previous sections which
show that both SMP and LMP have significantly negative effect while TAX on the
other hand has positive effect. Our findings for SMP, LMP and TAX are partly
consistent with Bernard (1986) which shows the significantly negative coefficients for
all these three variables. Again, the tax-augmented hypothesis suggested by Anari and
Kolar (2001) and Luintel and Paudyal (2006) might be possible explanation for the

adverse results for TAX.

The joint effect of the depreciation tax shield and debt-to-equity ratio on the
sensitivity of stock returns to unexpected inflation is examined using equation (5.24).
Table 5.13 contains estimates of the coefficients b,, and b; for the joint test of nominal
contracting variables for the aggregate market and the eight industries. The aggregate
market and four out of eight industries show significantly positive coefficients for
TAX while the rest display insignificant coefficients for TAX. Only industry
Healthcare show a positive coefficient for DE while neither the aggregate market nor
the remaining seven industries show any effect of DE. Thus our results suggest that
depreciation tax shield adversely affects the response of stock returns to unexpected
inflation and debt-to-equity ratio has little impact, which stands in contradiction with

the interpretation of the nominal contracting hypothesis.
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5.5.5 The Nominal Contracting Effect and the Nominal Capital
Gains Tax Effect of Inflation

Since net property, plant and equipment, inventories and net monetary position are all
high correlated, we examine the joint effect of adjusted-PP, adjusted-IN and TAX on
the sensitivity of stock returns to unexpected inflation while controlling for
multicollinearity using equation (5.28). Table 5.14 contains estimates of the
coefficients b, b; and b, for the joint test of nominal capital gains tax effect of
inflation and the nominal contracting effects as related to the nominal contracting
variables: Ad-PP, Ad-IN and NMP for the aggregate market and the eight industries.
According to the nominal capital gains tax effect of inflation and nominal contracting
hypothesis, we expect to find a negative effect from Ad-PP, Ad-IN and NMP. The
aggregate market shows significantly negative coefficients for Ad-PP, Ad-IN and
NMP are -0.68, -1.675 and -0.159, respectively. Similarly, all industries with one
exception (Information technologies) show significantly negative coefficients for
NMP. However, only two industries, Consumer goods and Industrials display
significantly negative coefficients for Ad-PP, and only two industries, Consumer
goods and Oil and gases display significantly negative coefficients for Ad-IN, while
others show no effeét. Thus there might be an accumulative effect for the significant
coefficient found for the aggregate market. Therefore, our findings suggest net
property, plant and equipment, inventories and net monetary position all negatively
affect the sensitivity of stock returns to unexpected inflation, in agreement with what
we expected. Moreover, it implies that stockholders of firms that have net property,
plant and equipment, inventories and positive net monetary contracts will lose from
unexpected inflation, which agrees with the interpretation of nominal capital gains tax

effect of inflation and the nominal contracting hypothesis.

The results provide strong support for the nominal contracting hypothesis, consistent
with Bernard (1986). The evidence of the prediction of the nominal capital gains tax
effect of inflation is consistent with Dokko (1989) which shows strong negative
coefficients for both PP and IN, and also consistent with Pearce and Roley (1988)
which shows strong negative effect of IN when the FIFO accounting method are

applied, whereas our results are inconsistent with Wei and Wong (1992) who show no
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nominal capital gains tax effect of inflation for IN.

Moreover, since companies use PP and IN to meet their tax purpose, it is very likely
that they also use the depreciation tax yield for tax purpose. Thus, the positive
coefficients for TAX shown in our results are possibly relative to the tax-augmented
hypothesis (Anari and Kolar, 2001 and Luintel and Paudyal 2006).

5.5.6 Magnitude of Nominal Contracting Effects

In this subsection, we investigate whether or not the magnitude of the impact of
nominal contracts on sensitivity of stock returns depends on the magnitude of a firms’
nominal contracts .We do so by grouping firms into different portfolios depending on

the values of net monetary position.

Table 5.15 reports results of estimating equation (5.29) and contains estimates of the
coefficients b, for 9 portfolios based on NMP. We expected to find that firms that have
more net monetary assets will lose more from higher-than-expected inflation, b; will
drop when NMP value is higher, thus, b, for Portfolio 1 is higher than b, for Portfolio
0.

Significantly negative coefficients are found for unexpected inflation in six portfolios,
1 to 5 and 7, varying from a low of Portfolio 7 at -0.128 to a high of Portfolio 1 at
-0.007, whereas unexpected inflation of the other three portfolios has insignificant
coefficients. Therefore, we find that different stock’s responses to the unexpected
inflation related to the net monetary assets vary considerably across firms and firms
that have more net monetary assets lose more from inflation surprise than firms that

have less or even negative net monetary assets in agreement with expectations.

Table 5.16 reports results of estimating equation (5.30) and contains estimates of the
coefficients b, and b, for 9 portfolios based on NMP. significantly negative
coefficients are found for unexpected inflation in five, portfolios 1, 2, 4, S and 8§,
varying from a low of Portfolio 8 at -0.103 to a high of Portfolio 1 at -0.009, whereas

the other four portfolios have insignificant coefficients. Therefore, our findings are
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also consistent with the magnitude prediction of nominal contracting hypothesis.

Table 5.17 reports results of estimating equation (5.30) and contains estimates of the
coeflicients b,, b, and b; for 9 portfolios sorted on NMP. Results in Table 4.17 show
that significantly negative coefficients are found for unexpected inflation in four
portfolios, 1, 2, 4, 5and 6, varying from a low of Portfolio 6 at -0.064 to a high of
Portfolio 1 at -0.008, whereas others have insignificant coefficients. Therefore, our
findings are weakly consistent with the magnitude impact predicted by the nominal

contracting hypothesis.

In conclusion, the empirical results suggest that net monetary position and its two
sub-categories: short- and long-term monetary position strongly and negatively affects
the sensitivity of stock returns to unexpected inflation, which implies that debtor firms
gain while creditor firms lose from unexpected inflation, and vice versa, which is
wholly consistent with the prediction of the nominal contracting hypothesis. It also
reveals that net monetary position plays an important role in determining the response
of stock returns to unexpected inflation, consistent with previous studies which
suggest the nominal contracting effect. Moreover, the magnitude of the impact
suggested by the nominal contracting hypothesis which assumes that firms that have
more net monetary assets will lose more or firms that have more debts gain more from
higher-than-expected inflation is also supported by these results. Therefore, the results
are generally consistent with Bernard (1986), Pearce and Roley (1988) and Dokko
(1989) who provide evidence of the nominal contracting hypothesis, but contrary to
French et al. (1983) and Wei and Wong (1992) who show no evidence of the nominal
contracting hypothesis.

Our findings also suggest that depreciation tax shield plays an opposite role in
determining the response of stock returns on unexpected inflation, thus, provide
contrary evidence of the depreciation tax shield effect on the sensitivity of stock
returns on unexpected inflation. This finding is consistent with French et al. (1983),

but contrary to Bernard (1986) and Pearce and Roley (1988).

In addition, we find that net property, plant and equipment and inventories also

negatively affect the sensitivity of stock returns to unexpected inflation, which implies
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that firms that have real assets gain from unexpected inflation in agreement with the

nominal capital gains tax effect of inflation, weakly supporting Dokko (1989).

Moreover, we find evidence of a negative relationship between the difference of
magnitude impact between short- and long-term monetary position. Similarly LMP
with a longer maturity would have more of an effect on the sensitivity of stock returns
to unexpected inflation than SMP with shorter maturity magnitude. This was
suggested by French et al (1983). Our results suggest that although both short- and
long-term monetary positions have strong impact effect on sensitivity of the market

returns to unexpected inflation, SMP has stronger impact than LMP.

5.6 Summary

Numerous studies empirically examine the puzzle of whether common stocks are a
good hedge against inflation and present many explanations for the mixed evidence
found. In contrast to the theories that attempted to explain the empirically mixed
results at macroeconomics level, the nominal contracting hypothesis (Kessel, 1956)
focuses on the inflation risk that the firm faced and provides an explanation for the
empirical relationship between inflation and stock returns at the microeconomic level.
However, in the last fifty years, only a limited number of studies have empirically
examined the nominal contracting hypothesis and results are mixed and conflicting.
Aiming to find out whether nominal contracting hypothesis can explain the empirical
relationship between inflation and stock returns, this chapter extends models
suggested by previous studies to the linear dynamic panel data model with an
estimation method of two-step GMM-SYS and empirically examines the effect of
nominal contracts on the sensitivity of stock returns related to unexpected inflation
using five variables of nominal contracts: net monetary position, its two
sub-categories: short-term monetary position and long-term monetary position,
depreciation tax shield and debt-to-equity ratio, and the nominal capital gains tax
effect of inflation using variables of real assets: net property, plant and equipment and

inventories.

The results presented in this chapter are consistent with the nominal contracting
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hypothesis and previous studies which show evidence of the nominal contracting
effect. Net monetary position and its two sub-categories: short- and long-term
monetary positions, defined in terms of nominal assets, are found to have strong
negative effect on the sensitivity of stock returns to unexpected inflation. Although
debt-to-equity ratio, defined in terms of nominal liabilities, is found to have little
nominal contracting effect, its weak positive effect on the sensitivity of stock returns
to unexpected inflation is also consistent with the nominal contracting hypothesis.
Therefore our findings suggest that biased estimates of future nominal interest rates
due to the unexpected inflation will cause the value of the nominal contract to be
lower or higher than the primary value of the nominal contracts agreed by the parties
involved, thus, debtor firms gain while creditor firms lose from higher-than-expected
inflation. Moreover, we find that firms that have more net monetary assets lose more
while firms that have more debts gain more from higher-than-expected inflation. This
result agrees with the magnitude of the impact suggested by the nominal contracting

hypothesis.

Our results also indicate that firms have a lot of short-term debts gain more than the
firms that have a lot of long-term debts. This is inconsistent with the difference of
magnitude impact between short- and long-term monetary positions suggested by
French et al (1983). Long-term monetary positions with a longer maturity would have
more effect on sensitivity of stock returns to unexpected inflation than short-term
monetary position with shorter maturity magnitude. However our finding is consistent
with previous studies which provide either mixed evidence or contradictory evidence

of the magnitude impact due to maturity magnitude.

However, the depreciation tax shield, which is assumed to have a negative effect in
determining the response of stock returns on unexpected inflation, is found to have a
positive effect on the sensitivity of stock returns to unexpected inflation. This is
inconsistent with the nominal contracting hypothesis. However, it might be explained
by the tax augmented hypothesis which suggests that firms might use the depreciation
tax shield to address the tax purpose, therefore, firms® stock prices will rise to

compensate tax-paying investors in the long run.

Finally, the results are also consistent with previous studies suggesting the nominal
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capital gains tax effect of inflation. The net property, plant and equipment and
inventories are found to negatively affect the sensitivity of stock returns to unexpected
inflation, which implies that due to the accounting methods applied on the calculation

of real assets, firms that have real assets will lose from higher-than-expected inflation.

In conclusion, our results confirm the nominal contracting effect and suggest that
nominal contracts due to unexpected inflation will cause the wealth redistribution
from creditors to debtors. Therefore the mixed results found for the relationship
between inflation and stock returns might be explained by the nominal contracting
hypothesis: since net debtor firms benefit from unexpected inflation while the net
creditor firms lose from unexpected inflation, an industry or an aggregate market at a
negative net nominal position (holding more nominal liabilities than assets) will gain
from unexpected inflation, consequently, there will be a positive relationship between
unexpected inflation and stock returns of the aggregate market at negative net nominal

position, and vice versa.
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Table 5. 1: The Unbiasedness Test

P =a+pP’ +e¢,

a 0.000018
(0.00013)[ 0.893)

B 1.0186+*
{0.0270){ 0.000]

R? 0.826

Durbin-Watson Test 1.85

F-test: (a, £)=(0,1) 0.4989[0.6076)

Breusch-Godfrey LM(12)

1.653*[0.077)

Note: Standard errors are shown in parentheses and p-values are shown in square brackeis
& ¢¢ se*+Significant at 10%, 5% and 1% level, respectively.

Table 5. 2: The Weak-Form Test of Efficiency
P=P =a+BFP +..+PyF_, +e,

a
B
P
B
.7
Ps
Bs
.4
Bs
B
B
Bu

B

R?

Durbin-Watson Test

Breusch-Godfrey LM(12)
F-test:(£)=0)

53665
{0.0002)[0.8154]
0.0228
(0.0271)[0.4008]
-0.0216
(0.0274)[0.4319)
-0.0083
(0.0274)[0.7636}
0.0088
(0.0273)[0.8047)
0.0377
(0.0273)[0.1692]
0.0169
(0.0274)[0.5372)
-0.0057
(0.0274)[0.8345)
-0.0188
(0.0267)[0.4834]
-0.0314
{0.0267)[0.2407)
0.0289
(0.0268){0.2806)
-0.0245
(0.0267)[0.3602]
0.0511
(0.0263)[0.0534]"
0.0552

20
0.9101[0.5372]
1.3447(0.1929)

Note: Standard errors are shown in parentheses and p-values are shown in square brackets
¢, **, s*+Significant at 10%, 5% and 1% level, respectively.
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Chapter 5 Corporate financing mix and inflation exposure

Table 5. 5: Correlation Matrix

Panel A: All
‘Rm ' P*° i pY ' PP "INV ' NMP ' SMP LMP ' TAX ' DE

Rm  1.0000 ° : » : :
P° 0.1113 | 1.0000 ! ! ? ! 5
P' -02088 | 00852 | 1.0000 { L : L
PP . 01383 : -0.0082 : -0.3021 : 1.0000 : o . ]
INV i 01266 | -0.0263 | -0.3108 | 0.9812 | 1.0000 | [ : i ?
NMP | -0.1427 ; -0.0097 | 0.2580 | -0.9856 ; -0.8561 : 1.0000 | -
SMP | -0.1462 ¢ -0.0203 | 0.2275 ' -0.9492 ' -0.8929 : 0.9799  1.0000 ° S
"LMP | -01394 | 00047 " 0.2696 ' -0.9890 ' -0.9731 ' 0.9951 ' 09553 ' 1.0000 -
TAX | 0.1499 | -0.0008 { -0.3120 { 0.9926 | 0.9680 | -0.9689 | -0.9336 | -0.9719 ; 1.0000 ;
DE | -0.0047 | -0.0008 | 0.0081 | 0.0126 | 0.0114 ]‘-052—4‘ -0.0160 | -0.0104 | 0.0129 | 1.0000
Panel B: OI

~ Rm :P° . P° PP __INV NMP___SMP__LMP__TAX DE
Rm_: 1.0000 : : ' : ; ‘ P
P® | 01558 }_1.00005 f i L L ) L
P' | -0.3081 ; 0.0467 ! 1.0000 ; : f 75 . : o
PP 1 0.1260 | 0.0050 ' 0.2700 | 1.0000 : o ¢
INV_ | 0.1387 |_0.0058 ( -0.2688 {_o_.gﬂi 1.0000 | | i
NMP : -0.1600 ' -0.0193 ; 0.2861 ; -0.9770 -0.9323 _ 1.0000
'SMP ;-0.2337 , -0.0603 ; 02591 - 07801 . -0.8063 ; 08705 1.0000 N
LMP | -0.0997 ; 0.0043 | 0.2677 | -0.9780 | -0.8981 | 0.9601 | 0.6981 ! 1.0000 ! 5
TAX | 01099 | 0.0030 ' 02692 | 0.9909 ; 0.9224 ' -0.9663 ' -0.7256 ' -0.9935 ' 1.0000 * )
'DE__ -0.0016 ; 0.0050 | 00252 -0.3504  -0.3075 | 02939 0.1463  0.3452 -0.3674 | 1.0000
Panel C: BM

_ _Rm pP*  P" PP "INV NMP _SMP LMP_~ TAX DE_
Rm : 1.0000 : ; ; 1 ’ : o b
P° | 01110 ' 1.0000 : T ‘ - o
PY . -02044 _ 00529 10000 . T - -
PP | 01667 | 00583 | -0.1569 | 10000 | P . L
INV : 01618 | 0.0381 : -0.2194 | 0.9666 | 1.0000 : o S
_NﬁL -0.1707 _-&519 M -0.9973 | -0.9571 " 1.0000 | ; L
'SMP | -0.1739 | -0.0715 | 0.0813 | -0.9589  -0.8775 | 0.9743 | 10000 __7_
LMP | -0.1674 | -0.0580 | 0.1625 | -0.9979 | -0.9777 | 0.9952 | 0.9483 | 1.0000 | L
TAX . 0.1703 ; 0.0635 ; 0.1544 ; 0.9981 : 0.9712 ; -0.9946 . 0.9489 -0.9975 . 1.0000
DE 0.0018 | 0.0007 | -0.0117 | 0.0300 = 0.0512 | -0.0247 ; -0.0120 ; -0.0327 : 0.0272 | 1.0000
Panel D: ID
, “Rm | P° P" PP INV | NMP | SMP | LMP_: TAX _DE _
Rm_ 10000 | - I S N .
P° 0.0854 _ 1.0000 - O T
P* 1.-02067 | 01021 ] 1.0000 T T T
PP | 01475 | 00147 | -03497 | 1.0000 R L
INV_ ;. 01369 ; -0.0613 ; -0.3771 ; 0.8702 ; 1.0000 ; : . .
"NMP | -0.1472 | -0.0007 | 02984 | -0.9730 | -0.9144 | 1.0000 : : ]
'SMP | -0.1830 | -0.0075 | 0.3202 | -0.9470 ; -0.9236 | 0.9445 | 1.0000 : P
LMP | -0.1417 | 0.0003 | 0.2930 | -0.9646 | -0.8986 | 0.9970 | 0.9186 | 1.0000 ! .
TAX : 0.1555 © -0.0143 ‘ -0.3440 @ 0.9963 ° 0.9641 ' -0.9665  -0.94096 - -0.9564 = 1.0000 =
DE [ -0.0006 [ 0.0004 [ -0.0017 [ 0.0163 | 0.0169 | -0.0118 [ -0.0147 [ -0.0103 | 0.0168 | 1.0000

See Table 5.3 and 5.4 for definition of variables
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Table 5.5: Correlation Matrix (continued)

Panel E: CG

‘Rm__ ‘' P® Pt " PP "INV ' NMP_"SMP ‘LMP TAX ‘DE
Rm _ 1.0000 ' ' ' ' '
P° 100551 I 1.0000 ] ! * ‘ 5 : 5
PY | -02896 ; 01151 | 1.0000 | ) ; ﬁ .
PP . 01424 ; -0.0308 . -0.3181 : 1.0000 . o - -
INV ! 01167 | 00020 | 02349 | 0.8404 | 1.0000 | | T T
NMP : -0.1389 . -0.0214 ; 0.2083 | -0.6159 : -0.9878 ; 1.0000 | :
SMP | -0.1318 ° -0.0266 : 0.1940 : -0.8981 i -0.9848  0.9974 ' 1.0000 ° ]
LMP © -0.1401 700168 © 02175 * -0.9255 ' -0.9895 09990 09833  1.0000 o
TAX | 0.1572 | -0.0147 | -0.3107 | 0.9904 | 0.9103 | -0.8926 | -0.8725 . -0.9028 . 1.0000 ,
DE | 0.0011 | -0.0040 | -0.0003 | 0.0170 | 0.0168 | -0.0161 | -0.0172 | -0.0154 | 0.0171 | 1.0000
Panel F: HL
B :Rm :P* . P PP :INV NMP_ :SMP LMP TAX DE
'Rm_ : 1.0000 ; i i ; Z ' :
P | 01967 | 1.0000 | P C L C
PY [-0.2839 | 00522 . 1.0000 . . B e
PP 7 0.1627 ! .0.0207 © -0.3557 | 1.0000 | - o ]
INV | 0.1630 | -0.0451 | -0.3707 | 0.9913 | 1.0000 ; | ! j
NMP - -0.1399 = 0.0721 : 0.3206 ; -0.9307 ' -0.9372 _ 1.0000 :
SMP . -0.0490 . -0.0030 . -0.0496 . -0.1355 . -0.1669  0.4322 - 1.0000 o B
LMP | -0.1342 | 0.0820 | 03768 | -0.9724 | -0.9666 | 09238 | 0.0540 | 1.0000 ; 3
TAX ! 04440 | 0.0056 [ -0.3509 | 09852 ° 0.9636  -0.8817 ' -0.0291 ' -0.9633 ' 1.0000 '
DE_ - 00023 | -0.0058 | -0.0053 | -0.0242 -0.0071 | 00077 -0.0156 | 0.0157 -0.0170 | 1.0000
Panel G: CS

cRm P “P" PP _'INV. | NMP _SMP LMP TAX DE
‘Rm : 10000 i ! ., i : : _ P
P ‘01414 ! 1.0000 ° F : ? f M
P' | 03027 . 00665 1.0000 . . - T
PP | 0.1166 | -0.0134 | -0.2705 | 1.0000 ! o L ]
INV_ | 01215 | -0.0220  -0.3012 | 09895 | 1.0000 f P -
NMP | -0.1113 | 0.0036 _ 02377 . -0.9911 _ -0.9681 1.0000 . o
SMP . 01233 | 0.0042 | 0.2389 | -0.9815 ‘ -0.9626 . 09925 ' 1.0000 5
LMP | -0.1044 | 00025 | 0.2341 | -0.9897 | -0.9642 | 0.9981 . 0.9830 . 1.0000 ' o
TAX : 01236 ; -0.0011 ; -0.2715 : 0.9971 : 0.9874 . -0.9846 . -0.9747 _-0.9833 1.0000
DE | -0.0030 [ -0.0031 | 0.0031 | 0.0112 | 0.0121 | -0.0102 { -0.0114 | -0.0095 | 0.0112 | 1.0000
Panel H: TM

TRm | P° pY PP INV. _NMP_ SMP : LMP : TAX | DE
Rm  1.0000 i ] i ] f
P® 02700  1.0000 : o L .
PY 103168 | -0.0394 | 1.0000 o ; X : i
PP | 01068 | 0.0200 | -0.3344 | 1.0000 ; ; o
INV__ . 01265 ; 0.0188 ; -0.3160 : 0.9922 ; 1.0000 : .
NMP | -0.0635 | 0.0051 | 0.2195 | -0.86852 : -0.9196 | 1.0000 { o
SMP | 00110 | 0.0244 | 0.1832 | -0.8103 | -0.8467 | 0.9823 | 1.0000 ' i P
LMP | -0.1013 | -0.0088 | 0.2411 | -0.9207 | -0.9528 | 0.9900 | 0.9464 | 1.0000 | o
TAX 01335 © 0.0441 : -0.3646 @ 0.9277 ° 0.8890 - -06517 -0.5418 -0.7200 - 1.0000
DE | 0.0067 | 00171 [ 0.0090 [ -0.2120 | -0.1928 | 0.0642 | 0.0205 | 0.0883 | -0.2835 | 1.0000

See Table 5.3 and 5.4 for definition of variables
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Table 5.5: Correlation Matrix (continued)

Panel I: TO

TRm__'P° __TP" _PP__TINV. | NMP__SMP LMP _ TAX  DE |
Rm__ 1.0000 : ; ;_ ' : . . —]
p° 0.2165 | 1.0000 o ?
P -0.2811 | 0.0885 | 1.0000 ! ]
PP | 01184 i -01455 | -0.4218 ; 1.0000 ! ! :
INV | 01125 | 01806 | -0.4165 | 0.9585 | 1.0000 T

NMP : -0.1403 ; -0.0252 | 0.0134 | -0.2309 {‘_-0.0503 ! 1.0000 : ! i

SMP | 00115 | -0.0098 i -0.3581 ; 06777 i 06775 | 0.3130 ! 1.0000 :

LMP | 0.1428 | -0.0168 : 0.2684 | -0.7053 : -0.5322 | 07360 : -0.4126 ° 1.0000 |

TAX 0.1275 j -0.1100 | -0.4045 | 0.9636 | 0.8664 | -0.3748 { 0.5959 : -0.7850 :; 1.0000

DE "-0.0019 | 0.0000 | -0.0012 | 0.0053 | 0.0052 | -0.0121 | 0.0004 | -0.0119 | 0.0057 | 1.0000

See Table 5.3 and 5.4 for definition of variables.
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Table 5. 6: Effects of Net Monetary Position on the Sensitivity of Stock Returns to Unexpected Inflation
R,=a,+yR, +BR, +AF +bF" +b,NMP P’ +v, +v, +¢,

ALL 01 BM 1D CG HL CS ™ IT
Ryt 0.1420* 0.1635'*  0.1516**  0.1391*"  0.0874"* 0.1720**  0.1466*~  -0.1159 0.0427
(0.0162) (0.0631) (0.0483) (0.0221) (0.0383) (0.053) (0.0328) (0.4259) (0.0424)
[0.000] [0.015) [0.002] {0.000) [0.022] {0.001) [0.000] [0.786) [0.314)
Rm 0.6428*** 1.1951* 0.5092***  0.6803**  0.5191***  0.5853** 0.3121* -2.6242 3.6659
(0.0582) (0.5665) (0.1326) (0.0741) (0.1095) (0.2661) (0.1497) (3.927) (9.621)
[0.000) {0.035) [0.000] [0.000) {0.000] [0.028] [0.037] [0.505} [0.703]
p° 0.0603*** 0.1709 0.0495* 0.0711***  0.04951*** 0.0240 -0.0104 0.5438 0.5849
(0.0112) (0.1064) (0.0263) (0.0143) (0.0205) (0.0535) (0.029) (0.4156) (1.87)
[0.000] [0.109) (0.060) [0.000] [0.016) [0.654) [0.721] [0.193] [0.754]
pY -0.0103** -0.0149 -0.0098**  -0.0112**  -0.0411***  .0.0053 -0.0056**  -0.0369 -0.0553
(0.001) (0.0099) {0.0025) (0.0013) (0.0021) (0.0042) (0.0022) (0.042) (0.1179)
[0.000] [0.134) [0.000] [0.000] [0.000) [0.210} [0.011] [0.381] [0.639]
NMP -0.1755** 0.0215 -0.1858**  .0.2114**  -0.0698* -0.3335* -0.2032***  .0.0414* -2.4891*
(0.0233) (0.0608) (0.0252) (0.0761) (0.0393) (0.1972) (0.0478) (0.0181) (1.411)
[0.000] [0.724) [0.000) [0.005) [0.075)] {0.091] {0.000) [0.011) {0.078]
AR(1) -21.65 -4.151*** 5744 -12.19"* -8.933***  .5439***  -10.87** -1.555 6.497"
{0.000) [0.000] [0.000] [0.000] [0.000] [0.000] [0.000) [0.120) [0.000)
AR(2) -0.4742 0.1119 -1.029 -1.484 1.624 -1.203 0.3205 -1.171 -0.7677
[0.635) [0.911] [0.304] [0.138] {0.104) [0.229) [0.749) [0.241] [0.443)
Sargan 515.0*** 37.82 91.04 188.8 174.4 60.44 149.0 5.247 100.8
Tost (df) (233) (41) (91) (210) (162) (91) (141) (66) (91)
[0.000) [0.613) [0.479) [0.850) [0.239) [0.994] [0.305) [1.000) [0.227]
Wald 832.2** 19.65%** 187.4*** 394.3"* 106.4* 118.8*** 232.8* 13.88"* 202.8*
Uoint)(df)  (5)0.000] (5)[0.000]  (6)[0.000)  (5)[0.000)  (5)[0.000]  (5)}{0.000]  (5){0.000]  (5)[0.016} (5)[0.000]
Wald 1687. *** 384.9"* 339.6%" 75597 364.8"* 349 1 524.5%** 1625 320.8
(dum){df)  (24){0.000]  (24)[0.000] (24)[0.000] (24)[0.000] (24)[0.000] (24){0.000] (24)[0.000] (24)[0.000]  (24)[0.000]
Wald 1475 *** 283.9*" 251.8*" 666.8*"* 3277 318.5%* 451.1** 162.5** 3252
(time)(df)  (23)[0.000)  (23)[0.000] (23)[0.000] (23){0.000] (23)[0.000] (23)[0.000] (23)[0.000] (23)[0.000]  (23)[0.000)
R? 0.1384 0.2218 0.1711 0.1247 0.1400 0.1908 0.1434 <1 0.2047
Instru- Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2);
ments Rm,Pe.Pu, ARi(1,1).  ARi(1,1); Rm,Pe, Pu, ARi(1,1);  ARi(1,1);  ARi(1.1); ARi(1,1);
NMP(1,1); APy, Pu(1,1); NMP(1,1). APy, ARm, ANMP(0,0). APy,
ARi(1,1); NMP(0,0). ARi(1.1);  ARi(1,1);  NMP(0,0). Pe,Pu, NMP(0,0).
ARm,Pe,Pu ARm, APe,Pu, NMP(0,0).
NMP(0,0). Pe,Pu, NMP(0,0).
NMP (0,0).
Firms/Obs  2110/21317 _ 66/556 126/1203  665/7581  308/3604  119/982 574/5300  25/178 227/1913

Notes: See Table 5.3 and 5.4 for definition of variables; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test
is a test for the validity of instruments; Instruments used for the model start form lag (1-2); AR(1) and AR(2) are the first and second order autocorrelation of

residuals

*, **, ***Significant at 10%, 5% and 1% level, respectively.
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Table 5. 7: Effects of Short-Term Monetary Position on the Sensitivity of Stock Returns to Unexpected
Inflation
Rll = ai + 7:‘Ri,l—l +ﬂlle + '{iPl’ +bIPI" +b2SMBIPl“ + Vi + vl +£"

ALL 0l BM 1D CcG HL [ ™ IT
Riv1 0.1376* 0.1564" 0.1333" 0.1274™  0.0710* 0.1231*  0.1429~  -0.2018 0.0689*
(0.016) (0.0868) (0.0487) (0.0220) (0.0317) (0.0550) {0.0323) (0.2808) (0.0383)
[0.000] [0.020] [0.006] [0.000) {0.025] (0.026] (0.000] [0.474) [0.072]
R 0.6389*** 1.1219* 0.5403*"*  0.6723"*  0.5093*** 0.6768*"  0.3195*  2.4007* 4.0539
(0.0571) (0.4912) (0.1174) (0.0732) (0.1069) (0.242) (0.1477) (1.127) (5.481)
[0.000] [0.023) [0.000) [0.000] [0.000) [0.005] [0.031) [0.035] [0.46)
P 0.0589" 0.1571* 0.0603**  0.0686***  0.0481+ 0.0488 -0.0079 -0.4082 0.6627
(0.011) (0.0912) (0.0229) (0.0140) (0.0205) (0.0492) (0.0286) (0.7037) (1.069)
(0.000] [0.086) {0.009) [0.000} [0.018) [0.321] (0.783] [0.563] [0.535]
pY -0.0106**  -0.0131 -0.0109"*  -0.0117**  -0.0110*** -0.0074* -0.0058**  -0.8857 -0.0617
(0.001) (0.0087) {0.0024) (0.0012) (0.0020) (0.0039) (0.0022) (0.61385) (0.0875)
(0.000) (0.136] (0.000] {0.000] [0.000] [0.083) [0.008] [0.146] [0.381]
SMP -0.5186™*  0.0356 -0.7223**  -0.6210* 0.1171* -2.5272 -0.6294**  .0.1382* -1.8699
(0.0616) (0.1574) (0.0678) (0.341) (0.0709) (2.381) (0.1365) (0.0766) (1.919)
(0.000) [0.821) [0.000] (0.068) [0.089) 10.289) [0.000) 10.073) [0.384)
AR(1) -21.85"* 4113"**  .5549* -12.22"*  .0.382** -5.398"*  .10.92**  -0.2033 6,637
[0.000] {0.000) (0.000] [0.000) . [0.000] [0.000} [0.000] [0.769] [0.000]
AR(2) -0.6317 0.09989 -1.157 -1.679 1.447 -1.273 0.2257 -2.109 -0.4196
[0.528] [0.920) [0.247) [0.093] [0.148) [0.203)] [0.821] [0.035] [0.675]
Sargan 505.4°* 37.90 100.8 180.6 1457 42.15 1427 7.645 138.3
Test (df) (233) (66) (89) (210) (135) (4%) (141) (66) (135)
[0.000] [0.998] [0.185] [0.930] [0.249) [0.421] [0.445] [1.000) (0.406)
Wald 875.5"" 19,81 243.1%* 367.2** 127.6" 104.9*** 235.9"* 7.974 178.3***
(oint)(df)  (5)[0.000]  (5)(0.001)  (5)[0.000]  (5)(0.000)  (5)[0.000] (5)[0.000)  (5)[0.000)  (5)[0.158] (5)[0.000]
Wald 1737, = 398.8"* 3445 800.6"** 406.2 *** 404.0°** §32.4*" 168.4** 333.0
(dum){df)  (24){0.000]  (24)[0.000] (24)[0.000]  (24)[0.00]  (24){0.000]  (24)[0.000] (24)[0.000) (24)[0.000]  (24){0.000]
Wald 1516, *** 282.7*** 201.6™ 717.0"* 382.5* 344.0"* 484.0™* 167.7= 329.3"
(time)(df)  (23)[0.000]  (23)[0.000] (23)[0.000]  (23){0.000] (23)[0.000]  (23)[0.000] (23)[0.000} (23)[0.000]  (23)[0.000)
R? 0.1404 0.2124 0.1709 0.1248 0.1382 0.1892 0.1455 <1 0.2915
Instru- Ri(2,2); Ri(2,2); Ri(2.2); Ri(2,2); Ri,SMP(2.2); Ri(2,2); Ri(2,2); Ri(2,2); Ri,Pu(2,2);
ments RmpPePu.  ARi(1,1), -SMP(1,1),  RmpPe, Pu(1,1); ARi(1,1)  ARi(1,1);  ARi{1,1); SMP(1,1);
SMP(1,1);  ARm(0,0) ARi(1,1); Pu(1,1). ARi, ARm.,Pe,  ASMP(0,0) ARi
ARi(1.1), ASMP(0,0) ARi(1,9);  SMP(1,1), Pu,SMP Pu(1,1);
ARm, ARm, APu(0,0) (0,0) ASMP
Pe,Pu Pe,Pu, (0,0}
SMP(0.0) SMP (0.0)
Firms/Obs _ 2110/21317 _ 66/556 126/1203 665/7581  308/3604 119/982 574/5300  25/178 22711913

Notes: See Table 5.3 and 5.4 for definition of variables; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test is
a test for the validity of instruments; Instruments used for the model start fonn lag (t-2); AR(1) and AR(2) are the first and second order autocomelation of
residuals

* *¢ *2+Sipnificant at 10%, 5% and 1% level, respectively.
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Table 5. 8: Effects of Long-Term Monetary Position on the Sensitivity of Stock Returns to Unexpected

Inflation
Rit = ai +7iRi,l-| +ﬂR

i

+A P +b P +b,LMEP" +v, +v, +¢€,

1D

ALL Ol BM CG HL CS ™ IT
Rit1 0.1467** 0.1832*  0.1534**  0.1414**  0.0574* 0.1731 0.1489*~  -0.0808 0.0027
(0.0164) (0.0654) (0.0476) (0.0225) (0.0327) (0.0535) (0.0333) (0.4236) (0.0423)
[0.000) [0.005) {0.001) [0.000] [0.079) [0.001] [0.000) [0.849) [0.948]
Rm 0.6439** 1.2438* 0.5056***  0.6848**  0.5242*** 0.6039** 0.3080** -3.5770 -9.3778
(0.0583) (0.7393) (0.1318) (0.0771) (0.1073) (0.2568) (0.151) (4.613) (18.03)
[0.000) [0.083) {0.000) [0.000] [0.000} [0.019] [0.041] [0.438] [0.603]
P 0.0600*** 0.1809 0.04886* 0.0746*  0.0508** 0.0269 -0.0119 0.4166 -1.9440
(0.0112) (0.1423) (0.0262) (0.0149) (0.02085) (0.052) (0.0292) (0.4531) (3.509)
[0.000) [0.204] [0.062) (0.000) [0.013] [0.605] [0.683] [0.359] {0.58]
pY -0.0105*  -0.0164 -0.0094**  .0.0110**  -0.0117** -0.0056 -0.0057*  -0.0019 0.1104
(0.001) {0.0101) (0.0025) (0.0013) (0.002) (0.0043) (0.0022) (0.0229) (0.2202)
{0.000] [0.105) [0.000) [0.000) [0.000] {0.189] [0.011) [0.934) [0.816]
LMP -0.2433**  0.0731**  -0.2639**  -0.2834**  -0.0902* -0.2806 -0.2972**  -0.0651** -9.2574*
(0.0385) (0.0159) (0.0354) (0.0965) (0.0462) (0.2795) (0.0734) (0.0287) (5.101)
[0.000] [0.000] (0.000] [0.003] [0.051] [0.318) [0.000] [0.024) [0.070)
AR(1) -21.57" 4217 -5.734"*" -12.07" -9.199** -5.413**" -10.84"** -1.458 6.743""*
[0.000] [0.000) [0.000) [0.000] [0.000] {0.000] [0.000] [0.145) [0.000)
AR(2) -0.3334 0.2913 -1.012 -1.500 1.200 -1.214 0.3806 -1.139 -1.027
10.739) 10.771) 10.31) [0.134) 10.230) [0.225) 10.703) 10.2585) 10.305)
Sargan 528.0**" 42.49 91.10 191.2 144.9 58.65 152.7 6.406 52.89
Test (df) (233) (66) 91) (210) (135) (68) (141) 68y . (41)
[0.000] [0.989) [0.477) [0.820) [0.264) [0.728) (0.237] [1.000] {0.101)
Wald 830.2" 58.63"* 195.0*" 381.1** 128.9*** 104.8** 232.2"* 11.16" 24247
Joint)(df)  (5){0.000] (5)[0.000]  (5)[0.000)  (5)[0.000)  (5)[0.000) (5){0.000] (5)[0.000]  (5)[0.0486) (5)[0.000]
Wald 1687, *** 175.3* 3247 761.9* 4111 354.4* 524.0" 176.7* 3726
(dum)(df)  (24)[0.000]  (24)[0.000) (24)[0.000) (24){0.000] (24) [0.000]  (24)[0.000] (24)[0.000] (24)[0.000]  (24)[0.000)
wald 1478, *** 165.9°** 249.2** 662.0*** 387.2"* 3223 4447 181.0*** 364.1"*
{time)(df)  (23)[0.000]  (23)[0.000] (23)[0.000] (23)[0.000] (23)[0.000] (23)[0.000]  (23)[0.000] (23)[0.000]  (23)[0.000]
R? 0.1369 0.2272 0.1717 0.1242 0.1379 0.1800 0.1424 <1 0.2203
Instru- Ri(2.2); Ri(2,2); Ri(2,2); Ri(2,2); RiLMP(22), Ri(2,2); Ri(2,2); Ri(2,2); Ri(2.2);
ments RmpPePu,  ARi(1,1), ARi(1,1); RmPe, Pu(1,1); ARi(1,1); ARi(1,1);  ARi(1.1); ARI{1,1)
LMP(1,1); ALMP APu, Pu(1,1); AR, ALMP(00) ARmpPe,  ALMP{(0,0)
ARI(1,1) (0,0 LMP(0,0)  ARi(1,1);  LMP(1,1); Pu,LMP
ARm,Pe, ARm,Pe, APu(0,0) (0,0)
Pu Pu,LMP
LMP(0,0) (0.0)
Firms/Obs  2110/21317 _ 66/556 126/1203  665/7581 308/3604 119/982 574/5300  25/178 22711913

Notes: See Table 5.3 and 5.4 for definition of variables; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test
is a test for the validity of instruments; Instruments used for the model start form Jag (1-2); AR(1) and AR(2) are the first and second order autocorrelation of

residuals.

¢, *¢, ***Significant at 10%, 5% and 1% level, respectively.
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Table 5. 9: Comparison of the Impact of Short and Long-Term Monetary Position
R,=a,+yR,  +BR, +AF +bP’ +b,Ad —SMP, P’ +b,LMP,P" +v, +v, +g,

ALL Ol BM 1D CG HL CS ™ IT
Rit1 0.1368* 0.1619* 0.1826**  0.1480**  0.0810" 0.1688** 0.1380**" -0.1754 0.0458
(0.016) (0.0781) (0.0527) (0.02286) (0.0365) (0.0527) (0.0323) (0.1502) (0.0433)
[0.000] [0.039) [0.001) [0.000] [0.027] {0.001} [0.000] [0.245) [0.292)
Rm 0.6339* 0.9595 0.5231**  0.6693**  0.5408*** 0.6152** 0.2955** -7.0688* 1.5179
(0.0516) (0.7537) (0.131) (0.0823) (0.1014) (0.2564) (0.1503) (3.969) (1.644)
[0.000) [0.204] [0.000] [0.000) (0.000] [0.017] [0.049) [0.077) [0.356)
pe 0.0581** 0.1292 0.04957*  0.0691**  0.0503*** 0.0312 -0.0111 -2.8402** 0.1672
(0.009) (0.1438) (0.0258) (0.0158) (0.0190) (0.0517) (0.0201) (1.403) (0.321)
[0.000) [0.370) [0.055) [0.000] [0.008] [0.546) {0.704) [0.045) (0.603)
p -0.0102**  -0.0128 -0.0102***  -0.0108**  -0.0111*** -0.0058 -0.0055* -2.1227* -0.0333
(0.0009) (0.0098) (0.0025) (0.0013) (0.0019) (0.0042) {0.0022) (1.118) (0.0216)
{0.000] [0.196] [0.000] (0.000] [0.000) [0.169] [0.016) [0.060] [0.124]
Ad-SMP  -1.0205**  .0.14613* -0.0232 0.5568 -0.7688** -0.3740 -5.5085* 0.2250 -5.82267*
(0.2414) (0.0828) (0.2832) (0.5727) (0.3405) (1.466) (2.187) (0.2239) (3.534)
[0.000) [0.078] [0.935) [0.331) [0.024) [0.799) [0.012} [0.317)] [0.099)
LMP -0.2477**  0.0600*** -0.2533***  .0.2852***  -0.1256* -0.3128 -0.3266** -0.1367* -1.3152
(0.0405) (0.0181) (0.0303) (0.0912) (0.0526) (0.3593) (0.0779) (0.0785) (1.984)
[0.000] [0.001) [0.000] [0.002) [0.017) [0.384] {0.000) [0.084] [0.507]
AR(1) -21.29" -3.900*" 5577 -11.92% -8.854" -5.363" -11.04"** -3.652** -6.259**
[0.000) [0.000] [0.000] {0.000] [0.000] [0.000] [0.000) [0.000) {0.000)
AR(2) -0.7192 0.1557 -0.8254 -1.337 1.582 -1.213 -0.4995 -2.815 -0.8030
[0.472) [0.876] [0.408) [0.181) [0.114] [0.225) [0.617) [0.005) [0.422)
Sargan 587.6*** 41.64 103.6 213.2 216.6 59.41 1538 6.441 1389
Test (df) (280) (65) (90) (234) (207) (65) (140) (65) (134)
[0.000) [0.989) {0.154) [0.832] [0.310) [0.672] [0.201} [1.000] [0.368)
Wald 855.7** 131.8** 230.5** 377.7*" 144.1%* 12,3 256.9** 11.36* 202.3"
(Joint)(df)  (6)(0.000] (6)[0.000] (6)[0.000]  (6)[0.000] (6)[0.000] (6)[0.000] (6)[0.000] (6)[0.078]  (6){0.000)
Wald 1668, *** 221.5 231.4 " 780.9** 412.5** 341.0m 490.7*** 166.1** 403.6**"
(dum){df)  (24)[0.000]  (24)[0.000]  (24)[0.000) (24)[0.000] (24){0.000]  (24)[0.000] (24)[0.000)  (24)[0.000] (24){0.000)
Wald 1442, = 208.1*** 198.2** 680.5* 379.5 314.6 375.9** 208.7+* 400.8"*
(time}(df)  (23){0.000]  (23)[0.000]  (23)[0.000] (23)[0.000] (23){0.000]  (23)[0.000] (23)[0.000) (23)[0.000]  (23)[0.000]
R? 0.1411 0.2425 0.1676 0.1234 0.1433 0.1916 0.1293 <1 0.2947
Instru- Ri(2,2); Ri(2,2); Ri(2.2); Ri(2.2); Ri,LMP(2,2); Ri(2.2); Ri(2,2); Ri(2,2); Ri,Pu(2,2);
ments Rm,Pe, ARI(1,1); SMP(1,1),  Rm,Pe, Rm, ARi(1,1); ARi(1,1); ARI(1,1); LMP(1,1);
Pu,SMP ASMP(D,0)  ARi(1,1);  Pu(1.1); SMP(1,1);  ALMP(0.0) ARm,Pe, ASMP(0,0) AR,
LMP(1,1); ASMP, ARi(1,1), AR, Pu,LMP(0,0) Pu(1,1),
ARi, (1,1); LMP(0,0) ARmPe, LMP(1,1); ALMP(0,0)
ARm,Pe, Pu,SMP, ARm,,Pu,
Pu,SMP, LMP (0.0)  SMP(0,0)
LMP(0,0)
Firms/Obs  2110/21317  66/556 126/1203  665/7581  308/3604 119/982 574/5300 25/178 22711913

Notes: See Table 5.3 and 5.4 for definition of variables; Ad-SMP is the adjusted SMP to control multicollinearity with LMP. Standard errors are shown in
parentheses and p-values are shown in square brackets; Sargan Test is test of the validity of instruments; Instruments used for the model start form lag (1-2); AR(1)
and AR(2) are the first and second order autocorrelation of residuals

*, %¢, ***Significant at 10%, 5% and 1% level, respectively.
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Chapter 5 Corporate financing mix and inflation exposure

Table S. 10: Effects of Depreciation Tax Shield on the Sensitivity of Stock Returns to Unexpected Inflation
R,o=a, +y,R  +BR, + AP +b P +b,TAX P +v +v, + &,y

ALL 01 BM 1D CG HL CS ™ IT
Ris1 0.1522** 0.1911***  0.1586**  0.1613* 0.0764** 0.1568*  0.1902*** -0.3044 0.0844*
(0.0177) (0.0703) (0.0516) (0.0254) (0.0371) (0.0545) (0.0354) (0.2431) (0.0431)
[0.000] [0.007) [0.002) [0.000] [0.040} [0.004] [0.000) [0.212) [0.050]
Rm 0.6026*** 1.0995 0.5927**  0.6713*** 0.3713**  0.7589** 0.4665"* -0.3370 0.2542
(0.0632) (1.664) (0.1464) (0.0849) (0.1158) (0.3187) (0.4171) {0.9908) (5.209)
{0.000) [0.509] [0.000} (0.000) {0.001) [0.017)] [0.000) [0.734] [0.961]
p® 0.0496** 0.14314 0.06292**  0.0658*** 0.0280 0.0592 0.0186 0.3379 .-0.0927
(0.0123) (0.33) (0.0292) (0.0164) (0.0225) (0.085) (0.023) (0.4255) (1.005)
[0.000] [0.665) [0.032) [0.000} [0.214) [0.363] [0.383) {0.428) [0.927)
pY -0.0102** -0.0097 0.0111***  .0.0110*** -0.0066"*  -0.0056 -0.0069*** 0.0385** -0.0819
(0.0011) (0.0255) (0.0026) (0.0014) (0.0025) (0.0045) (0.0019) (0.0161) (0.1285)
[0.000) [0.703) {0.000} [0.000) {0.008) [0.206] {0.000] [0.018] [0.524)
TAX 0.1259** -0.0163**  0.1054**  0.13058* 0.34961*  0.0931 0.1920*** 0.1166** 1.7605*
(0.0322) (0.0051) (0.014) (0.0708) (0.1733) (0.1113) (0.0696) (0.0483) (0.9608)
[0.000] {0.001) [0.000] [0.065) [0.044] [0.403] [0.0086] {0.017) [0.067)
AR(1) -20.58*** -4.150" -5.572* 11737 -9.218**  .5.208* -10.78"*" -0.4843 -3.974**
{0.000) [0.000 [0.000) {0.000] [0.000) [0.000) [0.000) [0.628] {0.000)
AR(2) -0.01107 0.3889 -1.048 -0.8538 1.590 -1.259 0.8711 -0.9180 0.3238
[0.991) {0.697] [0.295] [0.393) {0.112) {0.208) [0.384] {0.359] [0.746)
Sargan 497.8*" 4458 97.93 178.8 76.91 54.96 138.6 7.087 99.35
Test (df) (233) (66) (91) (210) (66) (66) (141) (63) 91)
[0.000) [0.980] [0.291) {0.942] [0.169) [0.832] [0.542) [1.000} (0.258]
Wald 807.2** 45 91" 186.5** 358,1*** 112.9 100.1** 257.6" 17.50" 2231
(oint)(df)  (5){0.000] (5)[0.000]  (5)[0.000)  (5) [0.000} (5)[0.000)  (5)[0.000])  (5)[0.000] (5)[0.004]  (5)[0.000)
Wald 1626™" 169.3** 284,7%* 776.4*** 421.0" 354.1* 561.4*** 654.3** 328.2"
(dum)(df)  (24)[0.000] (24)[0.000]  (24){[0.000] (24) [0.000)  (24)[0.000] (24)[0.000] (24)[0.000]  (23)[0.000] (24)[0.000)
Wald 1476** 158.0** 261.5** 709.9** 382.2 318.9* 490.4*** 2371, ** 327.3
(time)(df)  (23)[0.000] (23)[0.000]  (23)[0.000) (23)[0.000]  (23)[0.000) (23)[0.000] (23)(C.000]  (22)[0.000]  (23){0.000]
R? 0.1348 0.2156 0.1723 0.1177 0.1269 0.1916 0.1379 <0 0.2404
Instru- Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2.2); Ri(2,2); Ri(2,2); Ri(2,2);
ments Rm,Pe, ARi(1,1);  ARi(1,1); Rm,Pe, ARi(1,1);  ARi(1,1);  ARi(1,1); ARI(1,1),  ARIi(1,1);
PuTAX(1,1);  ATAX(0,0) APu, Pu,(1,1); APu(00)  ATAX(0,0)0 ARm,Pe, ATAX(0.0) APu,
ARi(1,1); TAX(0,0) ARi(1,1); Pu,TAX(0,0) TAX(0,0)
ARm,Pe, ARm Pe,
Pu TAX(0,0) Pu,TAX(0,0)
Firms/Obs  2110/20479  66/533 126/1159 6657237 308/3434  119/953 574/5114 25/172 2271877

Notes: See Table 5.3 and 5.4 for definition of variables; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test is
a test for the validity of instruments; Instruments used for the model start form lag (1-2); AR(1) and AR(2) are the first and second order autocorrelation of
residuals

*, %% #**Significant at 10%, 5% and 1% level, respectively.
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Chapter 5 Corporate financing mix and inflation exposure

Table 5. 11: Effects of Debt-to-Equity Ratio on the Sensitivity of Stock Returns on Unexpected Inflation
Riy=a;,+y R, +BR, +AF +b R +bDE P +v, +v, +g,

7 "mt

ALL Ol BM 1D CG HL CS ™ IT
Ri 1 0.1086** 0.1352* 0.2056***  0.1160*" 0.0973** 0.1236* 0.1034*~  -0.2038 0.0140
(0.0148) (0.0727) (0.0603) {0.0200) (0.0351) (0.0556) (0.0307) (0.1241) (0.0383)
[0.000) [0.063] [0.001) [0.000] [0.005) [0.028] [0.001] [0.103) [0.716)
Rm 0.6694*+* 1.1421* 0.5556***  0.6967** 0.4797++ 0.6491* 0.3576** 2.0772* -10.6775
(0.0556) (0.5918) (0.121) (0.0678) (0.1291) (0.3118) (0.1477) (1.013) (18.03)
{0.000] [0.054] [0.000] {0.000) [0.000] [0.038) [0.015) [0.042) [0.554]
P° 0.0619** 0.1865 0.0501* 0.0725** 0.0417* 0.0314 -0.0035 -0.3556 -2.2030
(0.0107) (0.1103) (0.0247) (0.0131) (0.0246) (0.0619) (0.0285) (0.3109) (3.508)
[0.000) [0.132] [0.043) [0.000) [0.080) [0.611] [0.902) [0.255)] {0.530)
pt -0.0121**  .0.0140* -0.0109*  -0.0124*** -0.0110** -0.0090*  -0.0075™*  -0.5343 0.1200
(0.0009) (0.0085) (0.0028) (0.0012) {0.0023) (0.0044) (0.0023) (0.3725) (0.2205)
{0.000) [0.098) [0.000) [0.000) [0.000] (0.038) [0.001) [0.154) [0.586)
DE 0.0064 5.7085 3.2151" 0.2026 -0.7261 2.4633**  0.0222 6.1674 -0.0455
(0.0981) (5.183) (1.497) (0.5718) (0.7801) (0.309) (0.1151) (10.26) (0.2344)
[0.948) (0.271] (0.032] {0.723) (0.358) [0.000] [0.847) [0.549) [0.846]
AR(1) -22.04** -3.969***  .5378**  -12.48"* -9.234** -5.161***  .10.88"  -0.4142 -6.583"
[0.000] {0.000) [0.000] [0.000 [0.000] [0.000] [0.000) [0.679) [0.000]
AR(2) -1.608 0.09320 -0.8552 -1.927 1.832 -1.483 -0.2424 -1.527 -1.261
(0.108] (0.926) {0.392) [0.054) [0.067] [0.138) [0.808} [0.127) [0.211]
Sargan 3152 4322 104.6 166.0 140.2 62.35 109.8 7.612 75.43
Test (df) (233) (66) (114) (160) (135) (66) (116) (66) (66)
[0.000) {0.987] [0.724]) [0.356) [0.361) {0.605) [0.644) [1.000) [0.200)
Wald 914.3** 24.24" 69.28*** 376.3* 103.1°* 169.1" 211.5™ 10.48" 258.7*
Uoint)(df)  (5)[0.000) (5){0.000]  (5){0.000] (5} [0.000] (5) [0.000) (5)[0.000]  (5){0.000)  (5)[0.063]  (5)[0.000)
Wald 2028 304.0"* 238.2" 930.2** 472.6** 2534 597.0** 139.2¢* 42194
(dum){df)  (24)[0.000]  (24){0.000] (24)[0.000] (24) [0.000] (24)[0.000) (24)[0.000)  (24)[0.000)  (24)[0.000] (24)[0.000)
Wald 1880. 262.3"* 203.7%" 829.7**" 444 1% 234.2* 516.3*" 140.2*** 416.4*
(time)(df)  (23)[0.000]  (23)[0.000] (23)[0.000] (23)[0.000) {23)[0.000) (23)[0.000]  (23){0.000] (23)[0.000] (23)[0.000]
R? 0.1351 0.2124 0.1287 0.1253 0.1258 0.2082 0.1364 <0 0.2295
Instru- Ri(2.2); Ri(2,2); Ri(2,2); Ri.DE(2,2); Ri,DE(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2);
ments Rm,Pe, ARi(1,1);  Pu(1,1); Pu(1,1); Pu(1,1), ARi(1,1);  ARi(1,1);  ARi(1.1),  ARi(1.1);
PuDE(1.1).  ADE(00) ARi(11);  ARIDE(1,1) ARIDE(1,1); ADE(00) APePu, ADE(©0O) ADE(0.0)
ARi(1,1); APu, APe,Pu(0,0)  APu(0,0) DE(0,0)
ARm,Pe, DE(0,0)
Pu DE(0,0)
Firms/Obs _ 2110/21317 _ 66/556 126/1203  665/7591 308/3605 119/985 574/5304  25/178 227/1915

Notes: See Table 5.3 and 5.4 for definition of variables; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test
is a test for the validity of instruments; Instruments used for the model start form lag (t-2); AR(1) and AR(2) are the first and second order autocorrelation of
residuals

*, **, ***Significant at 10%, 5% and 1% level, respectively.
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Chapter 5 Corporate financing mix and inflation exposure

Table 5. 12: Joint Effects of Short-Term Monetary Position, Long-Term Monetary Position and
Depreciation Tax Shield

R, =a,+yR +BR +AF +bF +b,Ad-~SMEF’ +bAd—LMEFP' +b,TAX,P' +v, +v, +¢,
ALL Ol BM 1D CG HL CS ™ IT
Rit1 0.1402 0.1473* 0.1203* 0.1613** 0.0626* 0.1606**  0.1545~  -0.3373* 0.1038+
(0.0171) (0.0839) (0.0549) (0.0257) (0.0356) (0.06) (0.0345) (0.1881) (0.0389)
[0.000] [0.022] [0.029) [0.000) [0.079) {0.008) [0.000) [0.075) {0.008]
Rm 0.6175 22018 0.5118**  0.6481* 0.3446** 0.7492* 0.4606**  -3.199% 3.4378
(0.0636) (1.627) (0.1273) {0.0869) (0.129) (0.2996) (0.1183) (5.409) (3.103)
(0.000] [0.160] {0.000] {0.000] {0.008] {0.013] (0.000] [0.555) [0.268]
pe 0.0526** 0.3801 0.0591" 0.0612* 0.0100 0.0608 0.0235 1.5064 0.5444
(0.0123) (0.3248) (0.025) (0.0169) (0.0253) (0:0803) (0.0232) (1.775) (0.6001)
[0.000) [0.242) [0.018) [0.000) [0.693) [0.314) [0.311) [0.398] [0.364)
-3 -0.0106**  -0.0281 -0.0095**  -0.0114**  .0.0088**  -0.0057 -0.0071**  0.0236 -0.0497
(0.001) (0.0253) (0.0033) (0.0014) (0.0022) (0.0046) (0.0019) (0.5311) (0.0488)
. [0.000] [0.267) [0.003) [0.000) [0.000] [0.221] [0.000) [0.965] [0.309}
Ad-SMP  -1.4475"*  .0.1258 -0.7105 -4.8029** -7.6528**  -0.3829 -8.6802"*  -6.4600" -3.3690%
(0.3286) (0.0857) (0.502) (2.061) (2.832) (1.428) (2.195) (3.839) (1.619)
[0.000] [0.143) [0.157} [0.020) [0.007) [0.789] [0.000) [0.095) [0.038)
Ad-LMP  -0.4823* 0.6726* 0.7691 -1.4311**  .56365" -0.5713 -0.7239 -3.3857 41152+
(0.2308) (0.3398) (1.944) (0.3836) (2.618) (0.8764) (0.8103) (2.283) (1.889)
(0.036] [0.048) [0.692] [0.000) [0.031} {0.515] [0.372) [0.140] {0.030]
TAX 0.1191* -0.0160**  0.1910**  0.0963* 0.1407** 0.1382 0.2136**  0.1453 1.6798*
(0.0187) (0.0083) (0.0457) (0.0569) (0.0567) (0.1404) (0.0634) (0.2198) (0.8492)
10.000) [0.01) [0.000) [0.080) [0.013) [0.325) [0.001] [0.510) [0.048)
AR(1) -20.04"** -3.990"" 52007  -12.24** -8.591°" -5.272** -10.97  -0.4007 6712
[0.000) [0.000] [0.000) [0.000) {0.000) [0.000) (0.000) [0.689] [0.000)
AR(2) -0.5729 0.1659 -1.083 -1.234 1.407 -1.208 -0.7163 -1.385 0.0300
(0.567) [0.868] [0.288) [0.217] {0.159} {0.227) [0.474) {0.166) [0.976)
Sargan 627.5" 42.00 92.71 181.1 234.8 53.73 131.4 2.594 137.8
Test (df) (327) (64) (89) (208) (231) (64) (114) (87) (162)
[0.000) {0.985) [0.373] [0.911] [0.419) [0.816] [0.1286) [1.000} [0.916)
Wald 842 5 106.1** 1055 382.0"" 166.8""" 133" 293.6™* 31.94 218.6***
Joint)(df)  (7){0.000] (7)[0.000]  (7)(0.000] (7)[0.000]  (7){0.000) (7)(0.000]  (7)[0.000]  (7)[0.001]  (7)[0.000]
Wald 1615 157.5"* 263.6*"* 778.4"* 3825 331.8* 526.7"" 165.6" 402.0""
(dum)(df)  (24)[0.000]  (24)[0.000] (24){0.000] (24)[0.000]  (24)[0.000)  (24)[0.000]  (24)[0.000] (23)[0.000] (24)(0.000]
Wald 1454, *= 144.8 227.5° 705.9** 366.1*** 289 .0 4240 165.3""" 400.3*""
(ime)(df)  (23)[0.000]  (23)[0.000] (23)[0.000] (23)[0.000] (23)[0.000]  (23)[0.000] (23)[0.000] (22){0.000] (23)[C.000]
R? 0.1408 0.2268 0.1469 0.1157 0.1417 0.1932 0.1000 <0 0.2871
Instru- Ri(2,2); Ri(2,2); Ri(2.2); Ri(2,2); Ri, TAX(2,2); Ri(2,2); Ri(2.2); Ri(2.2); Ri(2,2);
ments Rm,Pe,Pu,  ARi(1,1); ARi(1,1); Rm,Pe, Pu,SMP, ARi(1,1); ARi(1,1); Rm(1,1); Pu (1,1);
SMPLMP,  ATAX(0,0) APu, Pu(1,1), LMP(1,1); ALMP(0,0)  APe,Puy, ARi(1,1);  ARi(1,1);
TAX(1,1); LMP(D,0)  ARi(1,1); ARi, TAX(0,0) ARmM(00) AP,
ARi(1,1); ARm,Pe, TAX(1,1); SMP,LMP,
ARm,Pe, PuTAX(0,0) ARm, TAX(0,0)
Pu,TAX, Pu,SMP,
! SMP, LMP(0,0)
LMP(0,0)
Firms/Obs _ 2110/20460  66/533 126/1159  865/7227 308/3433 119/950 574/5111 251172 22711875

Notes: See Table 5.3 and 5.4 for definition of variables; Ad-SMP is the adjusted SMP to control multicollinearity with LMP and TAX; Ad-LMP is the adjusted
LMP to control multicollinearity with SMP and TAX; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test is
a test for the validity of instruments; Instruments used for the model start form lag (1-2); AR(1) and AR(2) are the first and second order autocorrelation of

residuals

¥, 4%, #*2Significant at 10%, 5% and 1% level, respectively.
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Chapter 5 Corporate financing mix and inflation exposure

Table 5. 13: Joint Effects of Depreciation Tax Shield and Debt-to-Equity Ratio
R,=a,+y R +B.R, +AF +bP’ +bTAX F'+ b,DE, P’ +v, +v, +g,

ALL Ol BM ID CG HL CS ™ IT
Rit1 0.1513** 0.1911**  0.1133* 0.1303*  0.0738"* 0.1720**  0.1876" -0.3106**  0.0707*
0.0174) (0.0688) (0.0536) (0.0266) (0.0362) (0.0536) (0.0336) (0.1098) (0.0395)
{0.000] (0.006) {0.035] [0.000) [0.041] [0.001) [0.000) [0.005) [0.073)
Rm 0.5868*** 1.7226 0.5567***  0.6464***  0.3688**  0.7145* 0.4905** 3.5090 1.5520
(0.082) (1.55) (0.1243) (0.0926) (0.1139) (0.3466) (0.126) (2.501) (3.935)
[0.000] [0.267) [0.000] [0.000) [0.001) [0.039) {0.000) [0.163] (0.693]
- 0.0468*** 0.2670 0.0586** 0.0627*  0.0281 0.0438 0.0234 -0.1400 0.1781
(0.012) (0.3094) (0.0236) (0.0179) {0.0221) (0.071) (0.025) (0.603) (0.7654)
{0.000) {0.389] [0.013) [0.000) [0.204] [0.537) [0.348] [0.817) [0.816]
pY -0.0089***  -0.0193 -0.0101***  -0.0112**  -0.0065**  -0.0065 -0.0072++ -0.7183 -0.0273
(0.001) (0.0239) (0.0023) (0.0017) (0.0025) (0.0049) (0.0019) (0.9028) {0.0501)
[0.000] [0.420] [0.000] {0.000] [0.008) [0.180] [0.000) [0.428) [0.588)
TAX 0.1249* -0.0189*  0.1182**  0.0471 0.3433* 0.0799 0.1850+* -0.1628 0.9843
(0.0326) (0.0084) (0.0141) (0.0824) (0.1757) (0.1045) (0.0686) (0.1705) (0.992)
[0.000] [0.024) [0.000} [0.568] [0.051) [0.444) [0.007] {0.341) (0.321)
DE 0.0870 -4.0216 0.1247 -0.0514 2.4354 2.5846**  -0.0158 -15.1466 0.5933
(0.2056) (5.241) (2.612) (0.5024) (3.489) (0.3624) (0.1112) (10.73) (1.79)
[0.637) [0.443) [0.862) [0.919)} [0.485) {0.000) {0.887] [0.160) [0.740)
AR(1) -20.41* -4.069""* 5283  -11.19*** -9.285™"  .5443'*  -10.62""" -0.3605 6703
{0.000] [0.002) [0.000) [0.000) [0.000) {0.000) [0.000) [0.718] [0.000)
AR(2) -0.0214 0.3704 -1.345 -1.322 1.443 -1.138 0.8279 -0.7300 -0.3716
[0.983] [0.711] [0.179) [0.186] [0.149) [0.256) [0.408) [0.465) [0.710]
Sargan 528.8*** 40.66 108.6 281.2 76.00 74.69 159.8 5.126 130.3
Test (df) (280) (65) (113) (280) (65) (90) (140) (40) (136)
[0.001] [0.992] [0.598] [0.469) [0.185) [0.878) [0.121) [1.000] [0.621]
Wald 826.4™" 66.38" 164.5" 270.4* 116.0"* 146.1** 279.3** 16.92**" 184.1**
(olnt)(df)  (6)[0.000] (6)0.000]  (6)[0.000) (6)[0.000]  (6)[0.000]  (6)[0.000]  (6)([0.000) (6)(0.010]  (6)[0.000]
Wald 1629. ™" 171,40 3041 698.5"** 424.9* 247 .4* 531.7* 136.9 341.3"
(dum)(df)  (24){0.000]  (24)[0.000] (24){0.000] (24){0.000] (24)[0.000) (24)[0.000] (24)[0.000]  (23)[0.844] (24)[0.000)
Wald 1470, ** 155.5* 264.4* 638.6""" 384.7"* 233.7** 489.4*" 137.4 3393
{ime)(df)  (23)[0.000]  (23){0.000] (23)[0.000] (23)[0.000] (23){0.000] (23)[0.000] (23)[0.000]  (22)[0.803] (23){0.000]
R? 0.1349 0.2110 0.1803 0.1216 0.1165 0.2046 0.1390 <0 0.2905
Instru- Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2);
ments Rm,Pe, ARi(1,1),  DE(1,1); Rm,Pe, ARi(1,1),  ARi(1,1);  ARi(1,%); ARi(1;1);  PuTAX(1,1);
Pu,TAX, ATAX(0,0) ARi(1,1),  Pu,TAX, APU(0,0)  ATAX, APe,Pu, APu(0,0)  ARi(1,1);
DE(1,1); ADE, DE(1,1); DE(0,0) TAX,DE(0,0) APy,
ARI(1,1); TAX(0,0) ARi(1,1); TAX(0,0)
ARm,Pe, ARmM,Pe,
Pu TAX, Pu,TAX,
DE(0,0) DE(0,0)
FirmsiObs  2110/20479  66/533 126/1159  665/7237  308/3434  119/953 574/5114 261172 227/1877

Notes: See Table 5.3 and 5.4 for definition of variables; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test is
a test for the validity of instruments; Instruments used for the model start form lag (1-2); AR(1) and AR(2) are the first and second order autocorrelation of

residuals

*, **, ***Significant at 10%, 5% and 1% level, respectively.
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Table 5. 14: Joint Tests of the Nominal Contracting Hypothesis and the Nominal Capital Gains Tax Effect
of Inflation
Ri: =a; + yiRi,l-l + ﬂile + 'l:P:’ + b|l)l" + bzAd - P,)IIPIM + bJAd - IN::P,u + bANMPi:P:" tv, ty t+g,

ALL Ol BM ID CG HL CS ™ IT
Rit1 0.1417% 0.1390* 0.2090*~  0.1356*~  0.0958**  0.1492*~  0.1293**  .0.3383 0.0451
(0.0166) (0.084) (0.0519) (0.0224) (0.0373) (0.0568) {0.032) {0.8235) (0.042)
[0.000} [0.088) [0.000) [0.000) [0.010) [0.009) [0.000) [0.587) [0.282]
Rm 0.5903*** 1.0650* 0.5412**  0.7001“"*  0.4527**  0.5980** 0.3163* -1.3083 1.5017
(0.0559) (0.8315) (0.1209) (0.0719) {0.1266) (0.2874) (0.1627) (4.489) (4.21)
[0.000] [0.092] [0.000] [0.000) [0.000] [0.038) [0.052) [0.771) [0.721)
p® 0.0484*** 0.1501 0.0506**  0.0744**  0.0380 0.0367 -0.0116 0.9199 0.1660
(0.0108) (0.1209) (0.0242) (0.014) (0.0241) (0.0581) {0.032) (0.5842) (0.8176)
(0.000) [0.215] (0.037] (0.000) [0.115] [0.527) [0.718] [0.117] [0.839]
P -0.0102* -0.0140 <0.0099**  .0.0121***  .0.0107***  -0.0055 -0.0058*  -0.0988 -0.0204
(0.001) (0.0093) (0.0025) (0.0013) (0.0022) (0.0047) (0.0026) (0.1598) {0.052)
(0.000] (0.133] [0.000) [0.000] (0.000] (0.248} (0.024] (0.537] (0.572]
Ad-PP -0.6800** -0.0694 0.3756 -1.9616**  .0.1692* -1.7094 -0.9713 -5.7842 -4.9798
(0.3121) (0.0573) (0.4231) (0.6661) (0.4027) (6.437) (2.383) (11.96) (26.45)
[0.029) [0.227] [0.375] [0.003) [0.099] {0.791) [0.684} [0.828) [0.851]
Ad-IN -1.6750** -0.4046* -0.0250 -1.1772 -0.8841* -5.0335 -4.4511 -382.730 -4.1212
(0.6224) (0.2318) (0.2663) (1.231) (0.5269) (16.85) (8.065) (761.2) (22.68)
(0.007) [0.081) [0.925) [0.339] [0.083) [0.765) [0.581) [0.616] (0.856)
NMP -0.1588*** 0.0471* -0.1733**  -0.1701***  .0.1153"*  .0.7725* -0.2188*  .0.0348** -1.7090
(0.0227) (0.0223) (0.0205) (0.0448) (0.037) (0.3954) (0.074) (0.0161) (2.242)
{0.000) (0.035] (0.000] (0.000) (0.002] [0.051] {0.003] [0.032) {0.446]
AR(1) 2089 73868 5739 1222~ 9116  -5364°*  -10.76""  -0.1374 6491
[0.000) [0.000) [0.000) [0.000) [0.000) [0.000]) [0.000} [0.891) (0.000)
AR(2) -0.6482 0.05521 -0.8671 -1.888* 1.756° -1.189 -0.0574 -0.8379 -0.6127
[0.517) [0.956) {0.505) [0.059] [0.079) [0.234] [0.954] (0.402) {0.540)
Sargan 685.0"* 44.72 105.5 214.2 155.1 56.72 126.5 4101 135.9
Test (df) (327) (112) (114) (233) (139) (64) (114) (64) (133)
[0.000) [0.999) [0.703) [0.807) [0.166) {0.729] [0.200) [1.000) [0.413)
Wald ° 832.1*** 131.3* 230.1" 512.6** 120.0°" 94.49°** 243.0"* 24.13" 186.8**
loint)(df)  (7){0.000] (7){0.000] (7)[0.000]  (7)[0.000) (7)[0.000] (7){0.000) (7)[0.000]  (7){0.001] (7)[0.000)
Wald 1608. *** 153.6*** 277.6* 789.9" 397.3** 299.2** 560.6™** 93.94*** 375.2*
(dum)(df)  (24)[0.000] (24)[0.253]  (24){0.000] (24)[0.000] (24)[0.000] (24)[0.000] (24)[0.000] (24)[0.048]  (24)[0.000]
Wald 1413, 108.7*** 248.1"" 712.4" 360.9** 270.5" 470.2* 94.13* 358.6°*
(ttme)(df)  (23)(0.000]  (23){0.210]  (23){0.000] (23)(0.000] (23)[0.000] (23)[0.000] (23)[0.000] (23){0.036)  (23) [0.000]
R? 0.1403 0.2361 0.1630 0.1293 0.1447 0.1912 0.1449 <1 0.3008
Instru- Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2.2); Ri(2,2); Ri(2,2); Ri(2,2);
ments Rm,Pe, IN(1,1); ARIi(1,1); Rm,Pe, ARi(1,1); ARi(1,1); ARI(1,1); ARI(1,1); Pu,NMP(1,1);
Pu PP, ARI(1,1); APPIN, Pu,(1,1) ARm, AIN(OD)  APePu,  ANMP(0,0) ARi(1,1);
INNMP(1,1);  APPIN(0,0) NMP(0,0) ARi(1.1);  pupPp, PP(0,0) AP,
ARi(1,1); ARmPe,  NMP(0,0) NMP(0,0)
A Rm,Pe, Pu,IN,
Pu, PP, NMP(0,0)
IN,NMP(0,0)
Firms/Obs  2110/21298  66/556 126/1203 _ 665/7218  308/3604  119/950 574/5206  25/172 227/1913

Notes: See Table 5.3 and 5.4 for definition of variables; Ad-PP is the adjusted PP to contro) multicollinearity with IN and NMP; Ad-IN is the adjusted IN to
control multicollinearity with PP and NMP; Standard errors are shown in parentheses and p-values are shown in square brackets; The Sargan Test a is test for
the validity of instruments; Instruments used for the model start form lag (t-2); AR(1) and AR(2) are the first and second order autocorrelation of residuals

*, **, **3Significant at 10%, 5% and 1% level, respectively.
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Table 5. 15: Magnitude Tests of Net Monetary Position
Ril =tl’» +7.-R.-,.-| +ﬂile +’liPIl’ +blPlu +Vi +VI +E“

P1 P2 P3 P4 P5 Pé P7 P8 P9
Rit-1 0.0996* 0.0613* 0.10054** 0.0959* 0.1211**  0.1783**  0.0244 0.0916** 0.0661
(0.0426) (0.0325) (0.0447) (0.0362) (0.0392) (0.0406) (0.0341) (0.0396) (0.0465)
[0.020) {0.059) [0.025] [0.008] [0.002) [0.000) [0.475) [0.021] [0.155)
Rm 0.5114* 0.5008**  0.4380*** 0.7804** 0.5666"  0.6022 18.3112* 0.6192** 5.8169
(0.1175) (0.0741) (0.1587) (0.1713) (0.1657) (2.878) (10.23) (0.301) (5.773)
[0.000] [0.000) [0.0086] [0.000) (0.001) [0.834] [0.074) [0.040] [0.314)
p® 0.0382* 0.0378**  0.0351 0.0823** 0.0377 0.0385 3.4726* 0.0728 1.1630
(0.022) (0.0144) (0.0303) (0.0322) (0.0324) (0.5588) (1.989) (0.0516) (1.224)
[0.082) [0.009) {0.248) [0.011) [0.244) [0.945) {0.081) {0.158] [0.342]
pY -0.0065™*  -0.0094***  .0.0073*** -0.0150* -0.0105**  -0.0100 -0.1284* 0.1112 -0.2773
(0.002) (0.0013) {0.0023) {0.0028) (0.0022) (0.0337) (0.0733) (0.4011) (0.3077)
[0.001) [0.000] [0.001] {0.000) [0.000) [0.767) [0.080) [0.782) [0.368)
AR(1) -8.242"* -9.318**  -7.411** -8.243* -7.801*** 247" 4927 -1.548 -1.391
{0.000] [0.000] [0.000] [0.000] [0.000) {0.000] [0.000) {0.122) [0.164]
AR(2) -0.3723 -0.1432 0.7907 -0.7678 -1.829 -1.121 0.0730 0.0062 -0.7577
[0.710] [0.886] {0.429) [0.443) [0.103) [0.262) {0.942) [0.995) [0.449)
Sargan 80.01 40.69 98.67 86.05 95.41 85.14 57.11 58.54 52.14
Tost (df) (117)[0.996)  (42)[0.528] (88){0.205]  (88)[0.539]  (80){0.328] (90)[0.625] (67)[0.800] (67){0.760] (67)[0.909]
Wald 68.80** 170.5%* 85.26"** 125.8** 87.91* 149.5** 125.3*** 148.5%* 59 11
(Joint)(df) (4)[0.000]  (4){0.000]  (4)[0.000] (4) [0.000) (4)[0.000]  (4){0.000]  (4)[0.000)  (4)[0.000] (4)[0.000]
Wald 442.7* 747.2** 412,68 448.6*** 213.8*** 354.2** 338.4** 407.1** 334.5
(dum)(df) (24) [0.000]  (24)[0.000] (24)[0.000) (24)[0.000]  (24)[0.000) (24)[0.000) (24)[0.000] (24)[0.000) (24)[0.000)
Wald 254.3** 448.6** 309.2** 325.6°* 212.3** 352.8* 334.0"* 407.1** 334.2*
(time){df) (23) [0.000]  (23)[0.000] (23){0.000)  (23){0.000]  (23)[0.000] (23)[0.000] (23)[0.000] (23)[0.000] (23)[0.000]
R? 0.1436 0.1589 0.1266 0.1692 0.1401 0.1305 <0 0.0600 <0
Instru- Ri(2,2); Ri(2,2); Ri,Pu(2,2);  RiPu(22); Ri(2.2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2);
ments ARI(1,1); ARi(1,1) ARi,Pu(1,1)  ARi,Pu(1,1) Pu(1,1); Pu(1,1); ARi(1,1);  ARi(1,1);  ARi(1,1);
ARm,Pu, ARi(11),  ARi(1,1),  APu(0,0) APe(0,0) APe(0,0)
Pe(0,0) APu(0,0)  APu(0,0)

FirmsiObs 167/2515 243/3076 243/2663 243/2549 243/2234 243/2204 243/2154 243/2120 242/1848

Notes: P1, P2, P3, P4, PS5, P6, P7, P8, and P9 are portfolios formed by the rank of net monetary position (NMP). Stocks have negative net monetary position are
sorted in portfolio 1 and the rest are sorted from the lowest to the highest into portfolio 2, 3...9 respectively. Standard errors are shown in parentheses and
p-values are shown in square brackets; The Sargan Test is a test for the validity of instruments; Instruments used for the model start form lag (t-2). AR (1) and
AR (2) are the first and second order autocorrelation of residuals

*, **, ***Significant at 10%, 5% and 1% level, respectively.

237



Chapter 5 Corporate financing mix and inflation exposure

Table §. 16: Magnitude Tests of Net Monetary Position with Depreciation Tax Shield
R,=a,+y,R  +BR, +AP +bP' +b,TAX, P’ +v,+v, +¢,

i

P1 P2 P3 P4 P5 P6 P7 P8 P9
Ry 0.1026* 0.1613"*  0.1018*  0.0758"  0.2495" 0.1893* 0.1701** 0.0860*  0.1178*
(0.0622) (0.044) (0.0479)  (0.0355)  (0.0407) (0.0408) (0.0439) (0.0432) (0.0822)
[0.100) (0.000] [0.034} [0.033) {0.000] [0.000) {0.000] [0.048) [0.100]
Rm 0.6418**  0.4943***  0.2533" 07772  0.7426*** 1.0741 3.1845 2.3533* 0.3849**
(0.0968) (0.0817)  (0.1467)  (0.133) (0.1476) (1.474) (6.105) (1.398) (0.14)
{0.000) {0.000) [0.084) (0.000) [0.000) [0.466] [0.604) [0.092] [0.006)
p® 0.0618**  0.0328*  -0.0062 0.0906**  0.0654* 0.1249 0.8436 -0.1000 0.0083
(0.0188) (0.016) (0.0289)  (0.0245)  (0.0272) (0.2871) (1.878) (0.0832)  (0.0243)
[0.001) [0.040] [0.835}) [0.000) [0.018] [0.664) [0.653] [0.283) [0.795]
p -0.0088*  -0.0096** -0.0047 -0.0103*  -0.0149**  -0.0144 0.3384 -0.1028*  -0.0009
(0.0018) (0.0016)  (0.0049)  (0.0055)  (0.0034) (0.0203) (0.7564) (0.0624)  (0.0045)
{0.000] [0.000) [0.339) [0.059) [0.000) [0.476} [0.855] [0.088] [0.836]
TAX 0.6839**  -2.0451 0.5594 1.0016 -0.0711 -0.0956 0.0262 -0.2970 0.1502***
(0.2495) (1.954) (2.102) (1.172) (0.331) (0.3096) (0.1303) (0.2832)  (0.0192)
[0.006] [0.295) (0.79] [0.393) (0.83] [0.758) [0.841] [0.204] [0.000)
AR(1) -5.230* -8.311™*  .7.263'*  8103**  -8.166"" -6.126** -6.859"** -7.302*  .6.687""
[0.000] [0.000] [0.000] [0.000] [0.000) [0.000) [0.000) [0.000} {0.000]
AR(2) -0.4508 1.054 0.5232 -0.8889 -0.3377 -0.7707 1.643 -1.389 0.5212
[0.653] {0.292) [0.601) [0.374) [0.736] [0.441] [0.100) [0.165] [0.602]
Sargan 105.5 95.38 73.20 92.46 170.3 159.6 151.3 6214 11.8
Test(df)  (141)[0.989] (91){0.356] (66)[0.254] (89)[0.380] (162){0.312] (162)[0.538]  (131){0.108] (63)[0.507] (114)(0.540]
Wald M. 158.8"  98.30""* 1407 147.9° 146.5* 85.57°* 90.81°" 124.8"
Uoint)df)  (5)[0.000]  (5)[0.000) (5)[0.000] (5)[0.000]  (5){0.000] (5)0.000) (5) [0.000) (5)[0.000]  (5)[0.000)
Wald 473.2* 584.9***  498.9*  431.6™ 2297 323.9" 235.1*** 247 6% 2283
(dum)(df)  (24)[0.000]  (24)[0.000] (24)[0.000] (24)[0.000] (24)[0.000)  (24)[0.000]  (22)[0.000]  (21)[0.000] (23){0.000]
Wald 311.9% 433.1™* 3109 2894 2230 320.7** 234.9% 213.0" 228.3
(Ume)(df)  (23)(0.000] (23)[0.000] (23)[0.000] (23){0.000] (23)[0.000]  (23){0.000]  (21)[0.000]  (20)[0.000] (22) [0.000]
R? 0.1502 0.1529 0.1292 0.1827 0.1209 0.1289 0.1411 0.1137 0.1722
Instru- Ri(2,2); Ri(2,2); Ri(2,2); Ri (2,2); Ri(2,2); Ri(2,2); Ri,Pu(2,2);  Ri(2,2); Ri(2,2);
ments ARi(1,1;  ARi(1.1);  ARi(1,1); Pu(1,1); Pu,TAX(1,1); u,TAX(1,1); ARi,Pu(1,1); ARi(1,1);  Pu(1,1);
ARm, APy, APu(0,0) ARi(1.1).  ARi(1.1); ARi(1,1); APe, ARm(0,0) ARi(1,1);
Pe,Pu, TAX(0,0) APu(0,0) APepPu, APe,Pu, TAX(0,0) APu,
TAX(0,0) TAX(0,0) TAX(0,0) TAX(0,0)
Firms/Obs__ 167/2262  243/2815  243/2558  243/2452  243/2180 243/2180 243/2133 243/2092 2421807

Notes: P1, P2, P3, P4, PS, P6, P7, P8, and P9 are portfolios formed by the rank of net monetary position (NMP). Stocks have negative net monetary position
are sorted in portfolio 1 and the rest are sorted from the lowest to the highest into portfolio 2, 3...9 respectively. Standard errors are shown in parentheses
and p-values are shown in square brackets; The Sargan Test is a test for the validity of instruments; Instruments used for the model start form lag (1-2). AR(1)
and AR(2) are the first and second order autocorrelation of residuals

*, %%, ¥e3Simificant at 10%, 5% and 1% level, respectively.
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Table 5. 17: Magnitude Tests of Net Monetary Position with Depreciation Tax Shield and Debt-to-Equity
ratio

Ri=a,+yR \+BR, +AF +bF +b,TAX,P' +b,DE,P' +v,+v, +¢,
P1 P2 P3 P4 P5 Pé P7 P8 P9
Rict 0.0968 0.1611*+ 0.1213* 0.0790** 0.2538*** 0.1679* 0.1690** 0.0585 0.0715
(0.0631) (0.04756) (0.05014) (0.03547)  (0.04244) (0.03725) (0.04434) (0.03825)  (0.04889)
[0.125] [0.001] [0.016) [0.026) [0.000) [0.000) [0.000] [0.127) [0.144)
Rm 0.5986*** 0.4903*** 0.1775 0.7806"* . 0.6489*** 3.9876 3.0455 5.25541* 0.4278
(0.0933) (0.09051) (0.1739) (0.1328) (0.1308) (2.517) (6.113) (3.174) (0.3168)
[0.000] [0.000) [0.307) [0.000] {0.000] [0.113) [0.618) [0.098) [0.177)
pe 0.0516*** 0.0290 -0.0179 0.0899*  0.0342 0.6818 0.8084 0.3013 0.0171
(0.0185) (0.01778) (0.03224) (0.02405)  (0.0239) (0.489) (1.881) (0.2171) (0.05023)
[0.005) {0.103] [0.578) {0.000) [0.152] [0.163) [0.667] [0.165] [0.734)
pY -0.0079**  -0.0091***  0.0022 -0.0100* -0.0141** -0.0636" 0.3243 -0.2130 -0.0002
(0.0018) (0.001807)  (0.008614)  (0.005383) (0.003575)  (0.03235) (0.7573) (0.131) (0.01287)
{0.000] {0.000) [0.798] [0.082] [0.000) [0.049) [0.869) [0.104) [0.985)
TAX 0.7267* -1.9387 3.4741 1.0250 -0.1423 -0.8747* 0.0453 -0.0776 0.1801**
(0.2535) (1.84) (3.647) (1.135) (0.3142) (0.5123) (0.1402) (0.3428) (0.0836)
[0.004) [0.292] [0.341)] [0.367) [0.651] [0.088) [0.747] [0.821) [0.031)
DE -1.0855** 1.1976 0.1311* -3.1222 1.3213* 0.1096* 4.1010 0.2341 -5.0425
(0.3705) (0.8085) (0.04409) (4.982) (0.6663) (0.05997) (12.68) (0.669) (4.48)
[0.003] [0.139) {0.003} [0.531] [0.047) [0.068] [0.746) [0.726] [0.262]
AR(1) -5.444*" -7.925%* -6.973*** -8.133***  -8.173"™ -6.159*** -8.725"** -7.707*** -6.749"**
[0.000) {0.000) {0.000] [0.000) [0.000] [0.000) [0.000] [0.000] [0.000)
AR(2) -0.8507 0.9547 0.7996 -0.8986 -0.2781 -0.9252 1.399 -1.342 -0.2248
[0.391] [0.340] [0.424) [0.368] {0.781] [0.355] [0.162) (0.180) [0.822]
Sargan 122.6 125.2 108.2 91.04 167.1 110.5 150.5 70.27 58.09
Test (df) (165)[0.994]  (115)[0.242]  (115)[0.860] (88)[0.391] (163)[0.397]  (113)[0.549] (130){0.106]  (80)[0.773]  (65)[0.716]
Wald 135.8"** 146.1** 114 145.3** 128.6*** 137.7* 83.54* 147.8* 62.92***
(Joint)}{df)  (6)[0.000) (6)[0.000]  (6)[0.000]  (6)[0.000)  (6)[0.000] (6){0.000] (6)[0.000} (6){0.000)  (6) [0.000]
Wald 457.2** 488.5*** 395.8** 384.2 210.9*** 329.2"* 231.3* 282.1** 219.8***
(dum)(df)  (24)[0.000] (24)[0.000] (24)[0.000)  (24)[0.000] (24) [0.000]  (24)[0.000]  (22)[0.000) (21){0.000]  (23)[0.000)
Wald 297.8" 346.9 292.0%** 238.0"** 203.9* 325.8** 230.7* 267.7** 219.8°*
(time)(df)  (23)(0.000] (23)[0.000] (23)[0.000]  (23)[0.000] (23)[0.000)  (23)[0.000]  (21)[0.000]  (20)[0.000] (22)[0.000]
R? 0.1592 0.1379 0.1263 0.1825 0.1165 0.1029 0.1395 0.1190 0.1516
Instru- Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri(2,2); Ri,Pu(2,2); Ri,DE(2,2); Ri(2,2);
ments ARi(1,1); Pu(1.1); Pu(1,1), Pu(1,1), TAX(1,1); ARi(1,1); ARi,Pu(1,1), ARi, ARi(1,1);
ARmM,Pe, ARi(1,1); ARi(1,1), ARi(1,1);  ARi(1,1); APu, APe, DE(1,1) APe(0,0)
Pu,TAX, APUTAX,  APePu, APu(0,0) APe,Pu, DE(0,0) TAX(0,0)
DE(0,0) DE(0,0) DE(0,0) TAX,DE(0,0)

Firms/Obs  167/2262 243/2815 243/ 2558 243/2452 243/ 2180 243/ 2180 243/ 2133 243/ 2092 242/1807

Notes: P1, P2, P3, P4, PS5, P6, P7, P8, and P9 are portfolios formed by the rank of net monetary position (NMP). Stocks have negative net monetary position are
sorted in portfolio | and the rest are sorted from the lowest to the highest into portfolio 2, 3...9 respectively. Standard errors are shown in parentheses and p-value is
shown in square brackets; The Sargan Test is a test for the validity of instruments; Instruments used for the model start form lag (t-2). AR(1) and AR(2) are the
first and second order autocorrelation of residuals

*, ¢*, ***Significant at 10%, 5% and 1% level, respectively.
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Chapter 6 Summary and Conclusion

6.1 Overview and Contributions

The interaction between monetary policy, inflation and stock returns has attracted
major attention from economists for a long time. Previous research uncovers that the
interaction between monetary policy, inflation and stock returns is mixed, and is
more complicated than what theories imply. Monetary economists, such as Rozeff
(1974) and Mishkin (2007, 155-156), have provided theoretically insights into the
relationship between monetary policy and stock returns. Similarly, financial
economists, such as Bodie (1976), have also considered whether or not stocks should
hedge against inflation due to the Fisher hypothesis (1930) and have provided many
theoretical approaches in order to explain the empirical evidence for the relationship
between inflation and stock returns. Among the existing explanations focusing on the
aggregate market, the nominal contracting hypothesis (Kessel, 1956) explaining the
relationship between inflation and stock returns at a micro-firm level by focusing on
the inflation exposure that any given firm is faced with is one of the most influential.
However, empirical results regarding the nominal contracting hypothesis are also
mixed. This reflects the state of the research in this field that, for such a critical issue,
the existing literature has yet to provide some convincing theoretical explanations

and the empirical evidence is far from conclusive.

Despite the accumulation of hundreds of studies that have investigated the response
of stock returns to monetary policy and inflation, the current state of the literature
show that the response has proved to be more complicated than what the theories
have indicated, thus, it demands further research, with wider coverage of the
countries and new investigation techniques, to achieve a better understanding of such
a vital issue of the economy. The empirical findings show mixed evidence in the

field and studies are mostly concerned with the US market. The UK, which differs
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from the US, has a distinctive monetary policymaking process and a low inflation
target. The Bank of England has more obligations for the price stability, as compared
to its US counterpart the US Federal Reserve System. Therefore the US experience
in the field could not be applied in the UK market and investigating the UK case
could add international evidence to current literature. This thesis chooses the UK
market as the research object to empirically examine the interaction between
monetary policy, inflation and stock returns with special emphasises on the effect
monetary policy announcements have on the level of stock returns and stock market
volatility, and the relationship between inflation and stock returns over a range of
time horizons and across different inflationary economies and regimes, and the effect
of nominal contracts on the sensitivity of stock returns to unexpected inflation

suggested by the nominal contracting hypothesis.

This study of the UK adds the following contributions to the current literature. 1) It
uses the hand-collected inflation announcement data back to 1962 to test the
response of stock returns to the inflation announcements and that provides the
evidence of the announcements effect of inflation on stock returns for the UK back
to 60s. This sample period is far longer than most studies which sample period only

cover 10-20 years back to 80s.

2) This study has examined the impact of monetary policy on both the level of stock
retuns and the stock market volatility. There has been a lack of evidence of the
response of the stock market volatility to the monetary announcements for the UK.
Covering a wider area of monetary policy than previous studies do, this study
provides evidence of the impact of the Bank of England official bank rate and broad
money supply announcements on stock returns. It has also compared the impact of
monetary policy announcements on the stock returns before and after May 1997,
when the Bank of England was granted independence. To the best of the author’s
knowledge, there is lack of study that considers this difference for the announcement
effect of monetary policy on stock returns.
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3) Differing from previous studies, this study has investigated the relationship
between inflation and stock returns in short, medium and long-term at a variety of
time horizons and under different inflationary economies and regimes in the context
of the UK. Horizon sensitivity, inflationary economies and regimes are found to

significantly affect this relationship.

4) As far as the author knows, this study has been tﬁe first to provide empirical
evidence of the nominal contracting hypothesis on a non-US market and provides
more up-to-date evidence in this field. There has been lack of evidence of the
nominal contracting hypothesis for the non-US case. Differing from previous studies
which focus on only some specific firm characteristics, this study also provides
empirical evidence of as many pertinent nominal contracting variables as possible.
Moreover, this study also has made an important extension of previous techniques by
applying a new method, the linear dynamic panel data model with an estimation
method of two-step system-generalised method of moments (GMM-SYS), to test the

nominal contracting effect.

6.2 Summary

This thesis reviews the literature first, in chapter 2, then empirically examines the
impact of monetary policy announcements on stock returns in chapter 3, and
continues to investigate the relationship between inflation and short returns in
chapter 4 and then tests how the nominal contracting hypothesis is related fo

corporate financing mix and inflation exposure in chapter 5.

Chapter 2 reviews the literature on the interaction between monetary policy, inflation
and stock return, with a special emphasis on the impact of monetary policy
announcements on stock returns, the relationship between inflation and stock returns,

and the nominal contracting hypothesis. The review shows that previous studies find
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mixed results for the effect of monetary policy annoﬁncements on the level of stock
returns and the stock market volatility. Similarly, empirical evidence indicates that
the relationship between inflation and stock returns is mixed and it could be positive,
negative or insignificant; or it may vary with different time horizons, inflationary
economies and regimes. It suggests that this relationship is more complicated than
what the Fisher’s hypothesis (1930) implies, which suggests that common stocks
should be a good hedge against inflation. Moreover, among the existing theoretical
approaches attempting to explain the empirical mixture of results for the relationship
between inflation and stock returns, the nominal contracting hypothesis which
provides a micro-firm level explanation focusing on the corporate financing mix, the
inflation risk that the corporations are faced with and the wealth redistribution
caused by the nominal contracts due to the unexpected inflation is one of the most
influential of existing explanations. However, literature shows that the empirical
findings for the nominal contracting hypothesis are mixed and conflicting. This
reflects that the interaction between monetary policy, inflation and stock returns is
such a critical issue and the existing literature has not provided conclusive

theoretical explanations to explain existing empirical evidence.

Chapter 3 empirically examines the effect of monetary policy announcements on the
level of stock returns and stock market volatility for the aggregate market and
industries, attempting to find out whether the monetary policy affects the stock
returns and stock market volatility and whether the independence of the Bank of
England affects the responses of the stock market. The evidence of the impact of the
Bank of England official bank rate and broad money supply announcements on stock
returns is ascertained. The results found in this chapter are consistent with most
former studies, which confirm that the monetary policy announcements negatively
affect the stock returns and significantly affect the stock market volatility. Stock
returns are found to significantly and negatively respond to announcements of both
changes in interest rate and changes in money supply. The unexpected changes in
monetary policy contribute to the negative effect while the expected change in the
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policy has little impact, consistent with the efficient market hypothesis. Unexpected
changes in interest rate also affect the stock market volatility, which is consistent
with most literature that provides support for the effect of monetary policy
announcements. Overall, the results suggest that the announcements of tightening
monetary policy will be the bad news for the stock while the announcements of

loosening monetary policy will on the contrary be the good news.

In addition, the chapter also reveals that the responses of stock returns or stock
market volatility to unexpected changes in interest rate are different before or after
May 1997 when the Bank of England was made independent. Before May 1997, the
unexpected changes in interest rate affected the level of stock returns and the stock
market volatility on the announcement day. Since May 1997, they only affect the
level of stock returns before the announcement day and have little impact on the
stock market volatility. Before May 1997, the Chancellor of Exchequer and the
governor of the Bank of England jointly decided the UK monetary policy and only
generally indicated the decision of monetary policy to the markets by changing the
rate at which it conducted its daily money market operations. After May 1997 when
the Bank of England gained independence, the Bank of England Monetary Policy
Committee (MPC) began having regular meetings to independently decide the
monetary policy that would meet the inflation target. The regular meeting date is set
in advance and published on the website of the Bank of England and the official
bank rates set by the MPC are announced regularly to the public on schedule. It
suggests that this system changes results based on the different responses of the
stock market to monetary policy. Our findings suggests that before the Bank of
England gained independence, the stock market participants could not fully
anticipate the changes in interest rates, so the stock prices reflected the unexpected
changes in interest rate around the days of the announcement. However, after the
independence of the Bank, the market participants could fully anticipate the changes
in interest rate. As a result, stock prices reflected this information in advance and
consequently have little effect on the announcement day, consistent with the efficient
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market hypothesis.

Chapter 4 empirically tests the relationship between inflation and stock returns at the
aggregate and sectoral level at a variety of time horizons: announcements, short
horizon and long term cointegration analysis and across different inflationary
economies and regimes, aiming to find out whether the relationship varies across
different time horizons or if it depends on different inflationary economies and
regimes. The results are consistent with most previous studies which suggest that the
relationship between inflation and stock returns has horizon sensitivity. We find that
unexpected inflation announcements negatively and slowly affect stock returns while
expected inflation has little impact in the announcement study. A positive
relationship between expected inflation and stock returns and a negative relationship
between unexpected inflation and stock returns is found in the short-horizon study. A
positive and greater than unity long-term relationship is documented in the long-term
cointegration analysis. Therefore, the results are for the most part consistent with
studies which show that the relationship between inflation and stock returns is
negative in the announcements studies, could be either positive or negative in the
short-horizon studies, and positive in the in the long-horizon or long-term
cointegration studies, which suggests that the UK stock market provides a good
hedge against inflation in the long run but fails to hedge against inflation in the short

run.

This chapter also provides weak evidence of the preannouncement effect and the
delay effect because results show that unexpected inflation affects the stock market
only slowly. No evidence of directional asymmetry effect is found in this chapter.
This suggests that investors have no preference for bad or good news of inflation.
Furthermore, although two important shifts in January 1975 and October 1987
significantly affect the stock returns but they do not affect the relationship between
inflation and stock returns in the short-horizon study. Similarly, in the long-term
cointegration analysis, these two events along with other structure breaks and
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seasonality do not affect the long-run relationship between stock prices and Retail

Price Index.

In addition, it is revealed that the relationship between inflation and stock returns
varies across different inflationary economies and regimes. Inflation news is found
to negatively affect the aggregate stock returns in the low inflation economy but to
have no impact in the high inflation economy. Similarly, in the short-horizon study,
the expected inflation was found to positively affect the aggregate stock returns in
the high inflation economy but to have no effect in the low inflation economy. On
the contrary, unexpected inflation is found to have a strong negative impact on the
aggregate stock returns in the low inflation economy but to have no discernible
impact in the high inflation economy. In the short-horizon study, inflation, either
expected or unexpected, significantly affects stock returns only in the high
inflationary regime but not in the low inflationary regime. This suggests that the
relationship between inflation, whether expected or unexpected, and stock returns

varies across different inflationary regimes.

Chapter 5 uses the linear dynamic panel data model with an estimation method of
two-step GMM-SYS to empirically examine the nominal contracting hypothesis and
the nominal capital gains tax effect of inflation with net monetary position, short-
and long-term monetary position, depreciation tax shield, debt-to-equity ratio,
inventories and net property, plant and equipment. It attempts to find out whether
nominal contracting effect exists and to ascertain whether or not nominal contracting
hypothesis can explain the empirical mixture of the results found to exist in the
relationship between inflation and stock returns. The results present in this chapter
are consistent with the nominal contracting hypothesis and previous studies. Net
monetary position and its two sub-categories: short- and long-term monetary
position, defined in terms of nominal assets, is found to have a strong negative effect
on the sensitivity of stock returns to unexpected inflation. Although debt-to-equity
ratio, defined in terms of nominal liabilities, is found to have little nominal
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contracting effect, it is found to have a weak positive effect on the sensitivity of
stock returns to unexpected inflation and this is consistent with the nominal
contracting hypothesis. Although the depreciation tax shield is found to have a
positive effect, inconsistent with the nominal contracting hypothesis, it does not
affect the basic evidence found for nominal contracting hypothesis. It is also
confirmed that with higher-than-expected inflation, the more net monetary assets a
firm has, the more it loses. On the other hand, firms that have more debts can gain
more, consistent with the magnitude impact suggested by the nominal contracting

hypothesis.

In addition, the results also show that firms with a lot of short-term debts gain more
than firms with a lot of long-term debts, which is found to be inconsistent with the
difference of magnitude impact between short- and long-term monetary position.
The nominal hypothesis suggests that long-term debts with a longer maturity will
have a more effects on sensitivity of stock returns to unexpected inflation than
short-term debts with shorter maturity magnitude. However, the empirical findings in
this chapter are consistent with previous studies which either provides mixed results
or evidence in direct opposition to the magnitude impact due to maturity magnitude.

Supporting evidence for nominal capital gains tax effect of inflation is also found.

6.3 The Implications of Findings

We find evidence that the announcement effect of monetary policy, the relationship
between inflation and stock returns and the nominal contracting hypothesis related to
corporate financing mix and the inflation exposure in this thesis has some

implications for market participants, managers and policy markers.

Investors

Investors who watch carefully the central banks’ monetary policy announcements

247




Chapter 6 Summary and conclusion

benefit from the evidence that monetary announcements negatively affect both level
of stock returns and stock market volatility. It implies that investors who do a
short-term investment in the stock market will lose from the tightening monetary
policy but gain from loosening monetary policy. Thus, before investing in stock
market, investors need to consider what monetary policy the central bank will

conduct and over what investment period.

Investors also have been interested in ascertaining whether or not common stock is a
good hedge against inflation over years. The finding that the relationship between
inflation and stock returns varies in different time horizon: negative in the
announcement study, mixed in the short-horizon study and positive and over unity in
the long-term cointegration analysis, provides the insight that changing the holding
period of stocks is likely to be a way to control the inflation risk since in the short
run, stocks fail to hedge against inflation but in the long run, provides a good hedge

against inflation.

Managers

Inflation risk is one of the biggest risks that managers need to take into account.
Managers who need to make decisions of the firms’ debt ratio, wage budget, pension
plans or other financial plans want to know whether nominal contracts would cause
their firms to lose or gain from unexpected inflation. This thesis provides support for
the nominal contracting hypothesis which suggests that debtor firms gain and
creditor firm lose from higher than expected inflation which gives managers the
suggestive idea that adjusting the financial plans and debt structures is likely to be a
way to control the inflation exposure that firms are faced with. If inflation is
expected to be higher in the future, manager could raise the debt ratio, consequently,

the firm would benefit from rising inflation.

In addition, the evidence that firms with a lot of short-term debts gain more than
firms with a lot of long-term debts implies that managers might increase the
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proportion of short-term debts and reduce long-term debts. Consequently, as

surmised above, firms benefit more from rising inflation.

Policymakers

This thesis also provides insights for the policymaker. Policymakers are highly
concerned with controlling inflation using monetary policy and the effect of policy
decisions due to the importance of the inflation stability for the sustainable output
growth and employment leading to economic stability. The evidence that
announcements of interest rate and money supply negatively affect stock returns
implies that the interest rate and money supply are likely to be good tools to

effectively affect the stock market in the short-run.

The evidence also shows that changes in the decision-markers themselves, such as
the independence of the Bank of England and the introduced Monetary Policy
Committee (MPC)) influence the response of the stock market to the monetary
policy. It provides insights for the policymakers who care about the monetary policy
decision making process. In contrast to the US, the Bank of England has more
obligations for the inflation stability since the inflation target required to be met by
monetary policy is set by the Chancellor of the Exchequer. Policymakers could
compare its policy effect before and after the independence of the Bank or with the
monetary policy effect of other countries and reconsider whether the

decision-making process is suitable for the UK.

6.4 Future Research

Given the two-way causation of monetary policy, inflation and stock returns, this
thesis focuses on investigating the response of stock market to monetary policy and
inflation. Thus it might be interpreted with cautions. Given the potential limitation,

there are some issues that could be addressed in further research on the interaction
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between monetary policy, inflation and stock returns.

Firstly, the interaction could be modeled as a two-way system to further understand
the relationship. As literature indicated, monetary policy, inflation and stock returns
might affect each other, generally investigating the interaction between monetary
policy, inflation and stock returns can provide a more complete picture of the

channels through which monetary policy, inflation and stock markets interact.

Secondly, future research could provide the interpretations for the announcement
effect of monetary policy found in this thesis. This thesis has empirically examined
the announcement effect of monetary policy without further investigation on by
which path that monetary policy affects the stock returns: expected dividends, the

discount rate or the equity premium.

Thirdly, future research could focus on the nominal contracting hypothesis in other
countries. This thesis has empirically examined the relationship between inflation
and stock returns at all horizons and provided support for the nominal contracting
hypothesis, which suggests that nominal contracting hypothesis is likely to be an
explanation for the empirical mixture of results found for the relationship between
inflation and stock returns. Only a limited number of studies have examined the
nominal contracting hypothesis and the non-US evidence is, as far as [ know, first
presented in this thesis. More evidence from non-US markets, where the regulatory

provisions and governance are different, is sorely needed.

250




Reference

Reference

Adams, G, G. McQueen and R. Wood, 2004, The Effects of Inflation News on High
Frequency Stock Returns, Journal of Business, Vol. 77, 547-574

Adrangi, B. and A. Chatrath, 2000, Inflation, Output, and Stock Prices: Evidence
from Brazil, Journal of Applied Business Research, Vol. 18, No.1, 61-76

Adrangi, B., A. Chatrath and K. Raffiee, 1999, Inflation, Output, and Stock Prices:
Evidence from Two Major Emerging Markets, Journal of Economics and Finance,
Vol. 23, No.3, 266-278

Ahmed S. and M. Cardinale, 2005, Does Inflation Matter for Equity Returns,
Journal of Asset Management, Vol. 6, No.4,259-273

Amihud, Y., 1996, Unexpected Inflation and Stock Returns Revisited- Evidence
from Israel, Journal of Money, Credit, and Banking, Vol.28, No.1, 22-33

Anari,A. and J. Kolari, 2001, Stock Prices and Inflation, The Journal of Financial
Research, Vol. 26, No. 4, 587-602

Arellano, M., 2003, Panel Data Econometrics: Advanced Texts in Econometrics,
Oxford: Oxford University Press

Arellano, M., and S. R. Bond, 1991, Some Tests of Specification for Panel Data:
Monte Carlo Evidence and an Ag)plication to Employment Equation, Review of
Economics Studies, Vol.58, 277-29

Arellano, M,, and S. R. Bond, 1998, Dynamic Panel Data Estimation Using DPD98
for GUASS: A GuidE for Users, www.cemfi.es

Arellano, M. and O. Bover, 1995, Another Look at the Instrumental-Variable
Estimation of Error-Components Models, Journal of Econometrics, Vol.68, 29-52

Artis, M. 1., 1996, The UK Economy, 14" edition, Oxford University Press: New
York, P13-16

Bach, G. L. and J. B. Stephenson, 1974, Inflation and the Redistribution of Wealth,
The Review of Economics and Statistics, Vol. 56, 1-13

Bakshi, G. S. and A. Chen, 1996, Inflation, Asset Prices, and the Term Structure of
gnlttf:rgst Rates in Monetary Economies, The Review of Financial Studies, Vol.9,
-275

Balduzzi, P, 1955, Stock Returns, Inflation, and the “Proxy Hypothesis”: A New
Look at the Data, Economics Letters, Vol.48, 47-53

Barnes M., J. H. Boyd and B. D. Smith, 1999, Theories of Money, Credit and
Aggregate Economic Activity, Inflation and Asset Returns, European Economic
Review, Vol.43, 737-754

Berdin, D., S. Hyde, D. Nitzsche and G. O’Reilly, 2007, UK Stock Returns and the
Impact of Domestic Monetary Policy Shocks, Journal of Business Finance and
Accounting, 34(5), 872-888

Berkman, N. G, 1978, On the Significance of Weekly Changes in M1, New England
Economic Review, May/Jun, 5-22

Bernanke, B. S. and K. N. Kuttner, 2005, What Explains the Stock Market’s
Reaction to Federal Reserve Policy? The Journal of Finance, Vol. 60, No. 3,

251



http://www.cemfi.es

Reference

1221-1257

Bernard, V. L., 1986, Unanticipated Inflation and the Value of the Firm, Journal of
Financial Economics, Vol.15, 285-321

Bemdt, E., B. Hall, R. Hall, and J. Hausman, 1974, Estimation and Inference in
Nonlinear Structural Models, Annals of Social Measurement, Vol. 3, 653-665.

Black, F. 1987, Business Cycle and Equilibrium, Cambridge, Mass: Basil Blackwell

Blundell, R. and S. Bond, 1998, Initial Conditions and Moment Restrictions in
Dynamic Panel Data Models, Journal of Econometrics, Vol.87, 115-143

. Blundell, R., S. Bond, M.P. Devereux and F. Schiantarelli, 1992, Investment and
'{glgin’ss?Q: Evidence from Company Panel Data, Journal of Econometrics, Vol.51,
-2

Blundell, R., S. Bond and F. Windmeijer, 2000, Estimation in Dynamic Panel Data
Models: Improving on the Performance of the Standard GMM Estimators, IFS
Working Paper W00/12 .

Bodie, Z., 1976, Common Stock as a Hedge against Inflation, The Journal of
Finance, Vol.31, No.2, 459-470

Bodie, Z., A. Kane and A. J. Marcus, 2005, Investments, 6™ Edition, McGraw-Hill

Bomfim, A. N., 2003, Pre-announcement Effects, News Effects, and Volatilitg:
Il\ggmletsalry Policy and the Stock Market, Journal of Banking and Finance, Vol.27,

Boudoukh J. and M. Richardson, 1993, Stock Returns and Inflation: A Long-Horizon
Perspective, The American Economic Review, Vol. 83, No.5,1346-1355

Boudoukh, J., M. Richardson and R. F. Whitelaw, 1994, Industry Returns and the
Fisher Effect, The Journal of Finance, Vol. 49, 1595-1615

Bradford, W. D., 1974, Price-Level Restated Accounting and the Measurement of
Inflation Gains and Losses, The Accounting Review, April, 296-305

Bredin, D., C. Gavin and G. O’Reilly, 2005, US Monetary Policy Announcements
and Irish Stock Market Volatility, Applied Financial Economics, Vol.15, 1243-1250

Brook, M., N. Cooper, and C. Scholtes, 2000, Information Market Money supply
Expectations from Money Market Rates, Bank of England Quarterly Review
(November), 392-402

Bollerslev, T. and J. Wooldridge, 1992, Quasi-maximum Likelyhood Estimation and
Ilrifefzgc? 71121 Dynamic Models with Time-varying Covariances, Econometric Reviews,

Buckle, M. and J. L. Thompson, 2004, The UK Financial System, 4" Edition,
Manchester University Press

Burrows, O. and A. V. Wetherilt, 2004, Have Markets Reacted Differently to
Macroeconomic Announcements since 1997? An Empirical Analysis of UK Intraday
Trades and Prices, August 2004, Bank of England working paper

Campbell, J. Y., A. W. Lo and A. C. MacKinlay, 1997, The Econometrics of
Financial Markets, Princeton University Press: Princeton

Campbell, J. Y. and R.J. Shiller, 1988, Stock Prices, Earnings and Expected
Dividends, The Journal of Finance, Vol. 43, No.3, 661-676

252



Reference

Caporale, T. and C. Jung, 1997, Inflation and Real Stock Prices, Applied Financial
Economics, 7(3), 265-266

Chang, E. C.,, G R. McQueen and J. M. Pinegar, 1992, Tests of the Nominal
Contracting I}ypothesns Using Stocks and Bonds of the Same Firms, Journal of
Banking and Finance, 16, 477-496

Chang, M-J., 2008, Monetary Policy and Asymmetric Volatility in Stock Returns:
Evidence from Taiwan, working paper, http://ssrn.com/abstract=1089966

Chang, R. P, B. M. Lord and S. G.. Rhee, 1985, Inflation-Caused Wealth-Transfer: A
gzage&t; The Insurance Industry, The Journal of Risk and Insurance, Vol. 52, No. 4,

Choudhry, T., 2001, Inflation and Rates of Returns on Stocks: Evidence from High
Inflation Countries, Journal of International Financial Markets, Institutions and
Money, 11, 75-96

Chulia-Soler, H., M. Martens and D. van Dijk, 2007, The Effects of Federal Funds
Target Rate Chan%;:s on S&P 100 Stock Returns, Volatilities, and Correlations,
Erasmus Research Institute of Management Erasmus university working paper

Clare, A. and R. Courtenay, 2001, Assessing the Impact of Macroeconomic News
Announcements on Securities Prices under Different Monetary Policy Regimes,
Bank of England working paper, No. 125

Cocharan, S. J. and R. H. Defina, 1993, Inflation’s Negative Effects on Real Stocks
15’3'i3ces‘:1 5\Iew Evidence and a Test of the Proxy Hypothesis. Applied Economics, 25(2),
-5

Cornell, B., 1983, The Monetary Supply Announcements Puzzle: Review and
Interpretation, American Economic Review, 73, 644-657

Crowder, W. J. and M. E. Wohar, 1999, Are Tax Effects Important in the Long-Run
Fisher Relation? Evidence from the Municipal Bond Market, Journal of Finance,
Vol. 49, No.1, 307-317

Cutler, D. M., J. M. Poterba and L. H. Summers, 1989, What Moves Stock Prices?
Journal of Portfolio Management, 15(3), 4-12

Danthine, J. and J. Donaldson, 1986, Inflation and Asset Prices in an Exchange
Economy, Econometrica, Vol. 54, 585-605

Darby, M. R., 1875, The Financial and Tax Effects of Monetary Policy on Interest
Rates, Economic Inquiry, 13, 266-276

De Alessi, L., 1964, Do Business Firms Gain From Inflation? The Journal of
Business, Vol. 37, No. 2, 162-166

De Alessi, L, 1975, Do Business Firms Gain From Inflation? Reprise, The Journal of
Business, Vol. 48, No. 2, 264-266

Dickey, D. A. and W. A. Fuller, 1979, Distributions of the Estimators for
Autoregressive Time Series with a Unit Root, Journal of the American Statistical
Association, 74, 427-431

Domian, D. L., J. E. Gilster and D. A. Louton, Expected Inflation, Interest Rates, and
Stock Returns, The Financial Review, Vol. 31, No. 4, 809-830

Dokko, Y., 1989, Are Changes in Inflation Expectations Capitalized into Stock Prices?

A Micro-Firm Test for the Nominal Contracting Hypothesis, The Review of
Economics and Statistics, Vol. 71. No. 2, 309-317

253



http://ssrn.com/abstract=

Reference

Du, D., 2006, Moneta?' Policy, Stock Returns and Inflation, Journal of Economics
and Business, 58, 36-5

Ehrmann, M. and M. Fratzscher, 2004, Taking Stock: Monetary Policy Transmission
to Equity Markets, Journal of Money, Credit, and Banking, Vol. 36, No. 4, 719-737

Ely, D. P. and K. Rdbinson, 1997, Are Stocks a Hedge against Inflation?
International Evidence using a Long-Run Approach, Journal of International Money
and Finance, Vol. 16, 141-167

Engsted T. and C. Tanggaard, 2002, The Relation between Asset Returns and
Inflation at Short and Long Horizons, Journal of International Financial Markets,
Institutions and Money, 12, 101-118

Evans, M. D. D., and K. K. Lewis, 1995, Do Expected Shifts in Inflation Affect
lzigtsinzlgges of the Long-Run Fisher Relation? The Journal of Finance, Vol.40, No. 1,

Fama, E.F., 1975, Short Term Interest Rates as Predictors of Inflation, American
Economic Review, 65, 269-282

Fama, E. F, 1981, Stock Returns, Real Activity, Inflation, and Money, American
Economy Review, Vol. 71, 545-565

Fama, E. F. and G. W. Schwert, 1977, Asset Returns and Inflation, Journal of
Financial Economics, 5, 115-146

Feldstein, M., 1980, Inflation and the Stock Market, The American Economic Review,
Vol. 70, 839-847

Fisher, 1., 1930, The Theory of Interest, Macmillan: New York

Flannery, M. J. and A. A. Protopapadakis, 2002, Macroeconomic Factors Do
Ir;f}u;gge aggregate Stock Returns, The Review of Financial Studies, vol. 15,
751-

French, K. R., R. S. Ruback and G W. Schwert, 1983, Effects of Nominal
Contracting on Stock Returns, Journal of Political Economy, 91, 70-96

Friedman, M. and A. J. Schwartz, 1963, A Monetary History of the United States
1867-1960, 1971 edition, Princeton: Princeton University Press

~ Gallagher L. A. and M. P. Taylor, 2002, The Stock Inflation-returns Puzzle Revisited,
Economics Letter, 75, 147-156

Geske, R. and R. Roll, 1983, The Fiscal and Monetary Linkage Between Stock
Returns and Inflation, The Journal of Finance, Vol. 28, March, 7-33

Gonedes, N.J., 1981, Evidence on the “ Tax Effect” of Inflation under Historical
Cost Accounting Methods, Journal of Business, 54, 227-270

Goodhart, C. A. E. and R. G. Smith, 1985, The Impact of News on Financial Markets

ir}) ’;hgl }Jnited Kingdom, Journal of Money, Credit, and Banking, Vol. 17, No. 4,
507-

Graham, F. C. 1996, Inflation, Real Stock Returns, and Monetary Policy, 4Applied
Financial Economics, 6, 29-35

Graham, M., J. Nikkinen and P. Sahlstrom, 2003, Relative Importance of Scheduled
Macroeconomic News for Stock Market Investors, Journal of Economics and
Finance, Vol. 27, No.2, 153-165

Granville, B. and S. Mallick, 2004, Fisher Hypothesis: UK Evidence over a Century,

254




Reference

Applied Economics Letters, 11, 87-90

Gregoriou, A., A. Kontonikas, R. MacDonald and A. Montagnoli, 2006, Monetary
Policy Shocks and Stock Returns: Evidence from the British Market, working paper
of Glasgow University, http://www.gla.ac.uk/media/media_22185_en.pdf

Gultekin, N. B., 1983, Stock Market Returns and Inflation: Evidence from Other
Countries, The Journal of Finance, Vol. 38, No.1, 49-65

Guo, H., 2004, Stock Prices, Firm Size, and Changes in the Federal Funds Rate
Target, The Quarterly Review of Economics and Finance, 44, 487-507

Gupta, K. L. and B. Moazzami, 1996, Interest Rates and Budget Deficits, Routledge:
London, 66-98

Hafer, R. W., 1986, The Response of Stock Prices to Changes in Weekly Money and
the Discount rate, Federal Bank of St. Louis Review, March, 5-14

Hardouvelis, G. A., 1987, Macroeconomic Information and Stock Prices, Journal of
Economics and Business, 39(2),131-140

Harmis R. and R. Sollis, 2003, Applied Time Series Modelling and Forecasting, Johan
Wiley & Sons Inc.

Hasbrouk, J. 1983, The Impact of Inflation upon Corporate Taxation, National Tax
Journal, 36, 65-81

Hess, P. J. and B-S Lee, 1999, Stock Returns and Inflation with Supply and Demand
Disturbances, The Review of Financial Studies, Vol.12, No.5, 1203-1218

Hong, H., 1977, Inflation and the Market Value of the Firm: Theory and Tests,
Journal of Finance, Vol. 32, 1031-1048

Jaffe, J. F. and G Mandelker, 1976, The “Fisher Effect” for Risky Asset: An
Empirical Investigation, Journal of Finance, 447-458

James, C., S. Koreisha, and M. Partch, 1985, A VARMA Analysis of the Causal
Relations among Stock Returns, Real Output, and Nominal Interest Rates, The
Journal of Finance, Vol. 40, 1375-1384

Jain, P.C., 1988, Response of Hourly Stock Prices and Trading Volume to Economic
News, Journal of Business, Vol. 61, 219-231

Jensen, G. R. and R. R. Johnson, 1993, An Examination of Stock Price Reactions to
Discount Rate Changes under Alternative Monetary Policy Regimes, Quarterly
Journal of Business Economics, 32, 26-51

Jensen, G. R. and R. R. Johnson, 1995, Discount Rate Changes and Security Returns
in the U.S. 1962-1991, Journal of Banking and Finance, 19,79-95

Jensen, G. R. and R. R. Johnson, 1997, Federal Reserve Monetary Policy and
%%dguséta Stock Returns, Journal of Business Finance and Accounting, 24(5),

Johansen, S. 1992, Determination of Cointegration Rank in the Presence of a Linear
Trend, Oxford Bulletin of Economics and Statistics, 54, 383-397

Johansen, S., 1995, A Statistical Analysis of Cointegration for 1 (2) Variables,
Econometric Theory, 11, 25-59

Johansen, S., R. Mosconi and B. Nielsen, 2000, Cointegration Analysis in the

‘Iz’r%sezr‘ltcge of Structural Breaks in the Deterministic Trend, Econometrics Journal, 3,
16-

255



http://ww.gla.ac.uk/media/media_22

Reference

Jones, C. M., O. Lamont and R. L. Lumsdaine, 1998, Macroeconomic news and
Bond Market Volatility, Journal of Financial Economics, 47, 315-337

Jovanovic B. and M. Ueda, 1998, Stock-Returns and Inflation in a Principal-Agent
Economy, Journal of Economic Theory, 82, 223-247

Joyce, M. A. S. and V. Read, 2002, Asset Price Reactions to RPI Announcements,
Applied Financial Economics, 12, 253-270

Kaul, G, 1987, Stock Returns and Inflation: the Role of the Monetary Sector,
Journal of Financial Economics, 18, 253-276

Kaul, G, 1990, Monetary Regimes and the Relation between Stock Returns and
Inﬂgtiggz;rgzl?ixpectations, Journal of Financial and Quantitative Analysis, Vol. 25,
No.3, -

Kessel, R., 1956, Inflation-caused Wealth Redistribution: A Test of a Hypothesis,
American Economic Review, Vol.46, No.1, 128-41

Kessel, R.,, and A. Archian, 1962, Effects of Inflation, Journal of Political
Economics, Vol.70, No. 6, 521-37

Kim, J-R. 2003, The Stock Inflation-returns Puzzle and the Asgrmmetric Causality in
Stock Returns, Inflation and Real Activity, Economics Letters, 80, 155-160

Kim, S. and F. In (2005) The Relation between Stock Returns and Inflation: New
Evidence from Wavelet Analysis, Journal of Empirical Finance, 12, 435-444

Kothari, S. P. and J. B. Warner, 2004, Econometrics of Event Studies, Handbook of
Coll('gorate Finance: Empirical Corporate Finance (Elsevier/North-Holland), B. Espen
Eckbo.

Kwiatkowski, D., P. Phillips, P. Schmidt and Y. Shin, 1992, Testing the Null
Hypothesis of Stationarity against the Alternative of a Unit Root, Journal of
Econometrics, 54, 159-178

Laopodis, N. T., 2006, Dynamic Interactions among the Stock Market, Federal
Funds Rate, Inflation, and Economic Activity, The Financial Review, 41, 513-545

Lee, B-S., 1992, Causal Relations Among Stock Returns, Interest Rates, Real
Activity, and Inflation, The Journal of Finance, Vol. 47, No. 4, 1591-1603

Lintner, J., 1975, Inflation and Security Returns, Journal of Finance, 30, 259-80

Liu, Y. A, L.P. Hsueh and R. J. Clayton, 1993, A Re-examination of the Proxy
Hypothesis, The Journal of Financial Research, Vol. 16, No. 3, 261-268

Lobo, B.J., 2000, Asymmetric Effects of Money supply Changes on Stock Prices,
The Financial Review, 35, 125-144

Luintel, K. B. and K. Paudyal, 2006, Are Common Stocks a Hedge Against Inflation?
Journal of Financial Research, Vol.29, 1-19

Lynge, M. J. Jr., 1981, Money Supply Announcements and Stock Prices, The Journal
of Portfolio Management, 8, 40-43

MacDonald, R. and T. S. Torrance, 1987, £M3 Surprises and Asset Prices,
Economica, New Series, Vol.54, No. 216, 505-515

MacKinnon, J., 1991, Long-Run Economic Relationships, Oxford University Press,
Oxford, UK

256




Reference

Madsen, J. B., 2005, The Fisher Hypothesis and the Interaction Between Share
Returns, Ix(l)flation and Supply Shocks, Journal of International Money and Finance,
24,103-12

Madsen, J. B., 2002, The Share Market Boom and the Recent Disinflation in the
OECD countries: The Tax-effects, the Inflation-illusion and the Risk-aversion

II{I)?oahfses Reconsidered, The Quarterly Review of Economics and Finance, 42,
-1

Madura, J., 2000, Effect of Federal Reserve Policies on Bank Equity Returns, The
Journal of Financial Research, 23 (4), 421-447

Marshall, D. A., 1992, Inflation and Asset Returns in a Monetary Economy, The
Journal of Finance, Vol. 47, No.4, 1315-1342

Martin A. and C. Monnet, 2000, When Should Labour Contracts be Nominal?
Federal Reserve Bank of Minneapolis, Working Paper 603

McQueen, G. and V. V. Rolez,, 1993, Stock Prices, News, and Business Conditions,
Review of Financial Studies, Vol. 6, No. 3, 683-707

Mishkin, F. S., 2007, The economics of Money, Banking and Financial Markets, g
Edition, Pearson: Boston

Modigliani, F. and R. A. Cohn, 1979, Inflation and the Stock Market, Financial
Analyst Journal 35, 24-44

Nelson, D., 1991, Conditional Heteroskedasticity in Asset Returns: A New Approach,
Econometrica, 59, 347-370

Ng, S. and P. Perron, 2001, Lag Length Selection and the Construction of Unit Root
Test with Good Size and Power, EFconometrica, Vol.69, No.6, 1519-1554

Osamah, M. A., 2004, The Generalized Fisher Hypothesis in the Asian Markets,
Journal of Economic Studies, Vol. 31, 144-157

O’Donghue, J., L. Goulding and G Allen, 2004, Consumer Price Inflation Since
1750, Office of National Statistics, web link http://www.ons.gov.uk

Park, K. and R. A. Ratti, 2000, Real activity, Inflation, Stock Returns and Monetary
Policy, The Financial Review, 35, 59-78

Paudyal, K., T. A. Antoniou, and Y. Guney, 2008, Determinants of Corporate Capital
Structure: Capital Market Oriented versus Bank Oriented Institutions, Journal of
Financial and Quantitative Analysis, Vol.43, 59-92

Paudyal, K. and L. Saldanha, 1997, Stock Returns and Volatility in Two Regime
%\\I/Iarléetzs(:) 9In£eér8national Evidence, International Review of Financial Analysis, Vol. 6,
0. 3, 209-

Pearce, D. K. and V. V. Role}y, 1983, The Reaction of Stock Prices to Unanticipated
Changes in Money: A Note, Journal of Finance, 38, 1323-1333

Pearce, D. K. and V. V. Roley, 1985, Stock Prices and Economic News, Journal of
Business, Vol. 58, _49-67

Pearce, D. K. and V.V. Roley, 1988, Firm Characteristics, Unanticipated Inflation,
and Stock Returns, The Journal of Finance, Vol. 43. No. 4, 965-981

Peel, D.A. and P. F. Pope, 1985, Testing the Fisherian Hypothesis: Some

Methodological Issues and Further Evidence of the UK, Journal of Business Finance
and Accounting, 12(2), 297-311

257



http://www.ons.gov.uk

Reference

Peel, D.A. and P. F. Pope, 1988, Stock Returns and Expected Inflation in the UK:
Some New Evidence, Journal of Business Finance and Accounting, 15(4), 459-467

Peel, D. A, P. F. Pope and K. Paudyal, The Policy Anticipation Hypothesis and the
Expected Inflation Hypothesis, Economics Letters, 34, 121-125

Pennachi, G, 1991, Identifying the Dynamics of Real Interest Rates and Inflation:
Evidence Using Survey Data, Review of Financial Study, Vol. 4, No.1, 53-86

Perron, P., 1997, Further Evidence on Breaking Trend Functions in Macroeconomic
Vaniables, Journal of Econometrics, 80(2), 355-385

Pilotte, E. A., 2003, Capital Gains, Dividend Yields, and Expected Inflation, Journal
of Finance, Vol. 48, No.1, 447-466

Pindyck, R. S., 1984, Risk, Inflation, and the Stock Market, The American Economic
Review, Vol. 74, No. 3, 335-351

Rangel, J. G, 2006, News, Announcements, and Stock Market Volatility Dynamics,
working paper, http://ssrn.com/abstract=939625

Ritter, J. R. and R. S. Warr, 2002, The Decline of Inflation and the Bull Market of
1982-1999, Journal of Financial and Quantitative Analysis, Vol. 37, No.1, 29-61

2Rosze?’ﬁ‘(;,zM. S., 1974, Money and Stock Prices, Journal of Financial Economics, No.1,
45-

Rozeff, M. S., 1977, The Association Between Firm Risk and Wealth Transfers Due
to 1Inlfl6aBtion, The Journal of Financial and Quantitative Analysis, Vol. 12, No. 2,
151-

Ryan, G, 2006, Irish Stock Returns and Inflation: A Long Span Perspective, Applied
Financial Economics, 16(9), 699-706

Samer, A. M. A, 2005, The Adjustments of Stock Prices to Information about
Inﬂz;tiorgl:7 1E;;id9ence from MENA Countries, Applied Economics Letters, Vol. 12,
No.14, -87

Schotman, P. C. and M. Schweitzer, 2000, Horizon Sensitivity of the Inflation Hedge
of Stocks, Journal of Empirical Finance, 7, 301-315

Schwert, G. W., 1981, The Adjustment of Stock Prices to Information About Inflation,
The Journal of Finance, Vol. 36, 15-29

Sellin, P., 2001, Monetary Policy and Stock Market: Theory and Empirical Evidence,
Journal of Economic Surveys, Vol. 15, No. 4, 491-541

Serwa, D., 2006, Do Emergin% Financial Markets React to Monetary Polic
Announcements? Evidence from Poland, Applied Financial Economics, 16, 513-52

Shawky H. A. and A. Marathe, 1995, Expected Stock Returns and Volatility in a
Two-Regime Market, Journal of Economics and Business, 47(5), 409-421

Sims, C., 1980, Macroeconomics and Reality, Econometrica, 48, 1-49

Smirlock, M. and J. Yawitz, 1985, Asset Returns, Discount Rate Changes, and
Market Efficiency, Journal of Finance, 40, 1141-1158

Solnik, B., 1983, The Relation between Stock Prices and Inflationary Expectations:
The International Evidence, Journal of Finance, Vol.38, No.1, 35-48

Stulz, R. M., 1986, Asset Pricing and Expected Inflation, The Journal of Finance,
Vol. 41, No.1, 209-223

258



http://ssrn.com/abstract=939625

Reference

Summer, L. H., 1981, Inflation, the Stock Market, and Owner-Occupied Housing,
American Economic Review: Papers and Proceeding, 71, 429-434

Summer, L. H. 1983, The Non-adjustment of Nominal Interest Rates: A Study of the

Fisher Effect in James Tobin, ed.: Macroeconomics, Prices, and Quantities: Essays in
Memory of Arthur M. Okun, Basil Blackwell: Oxford

Tarhan, V., 1987, Unanticipated Money supply, Bank Stock Returns, and the
Nominal Contracting Hypothesis, Journal of Banking and Finance, 11, 99-115

Tarhan, V. 1995, Does the Federal Reserve Affect Asset Prices? Journal of Economic
Dynamics and Control, 19, 1199-1222

Thorbecke, W., 1997, On Stock Market Returns and Monetary policy, Journal of
Finance, Vol.52, No.2, 635-654 _

Thorbecke, W. and T. Alami, 1994, The Effect of Changes in the Federal Funds Rate
Target on Stock Prices in 19708, Journal of Economics and Business, 46, 13-19

Titman S. and A. Warga, 1989, Stock Returns as Predictors of Interest Rates and
Inflation, Journal of Financial and Quantitative Analysis, Vol.24, No.1, 47-58

Waud, R. N., 1970, Public Interpretation of Federal Reserve Discount Rate Changes:
Evidence on the “Announcement Effect”, Econometrica, 38(2), 231-250

Wei K. C. J. and K. M. Wong, 1992, Tests of Inflation and Industry Portfolio Stock
Returns, Journal of Economics and Business, 44(1), 77-94

Wong K. and H. Wu, 2003, Testing Fisher Hypothesis in long horizons for G7 and
Eight Asian countries, Applied Economics Letters, 10(14), 917-923

Wongswan, J., 2006, Transmission of Information Across International Equity
Markets, Review of Financial Studies, Vol.19, No.4, 1157-1189



