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Abstract

This thesis studies the behaviour of interest rates in government bonds mar-
kets, foreign exchange rates and national savings. There are three main chapters in
the thesis. The first chapter consists of a comparative study of government securities
and risk. It generates monthly interest rate risk premium data and examines their

determinants. The results show that the risk premia are time varying and also vary

considerably across sample countries. In particular, countries with better financial
development and higher income generally have lower risk premia of government
assets. Additionally, the risk premia are significantly affected by macroeconomic
circumstances, especially economic growth and the real effective exchange rate.
The second chapter revisits the empirical literature testing the efficiency of
forward markets for foreign exchange. According to the forward rate unbiasedness

hypothesis, the forward premium should be an unbiased estimate of the subsequent
exchange rate change. However, not only is this hypothesis rejected by standard
regressions of the spot return on the forward premium but there are also puzzling
negative coefficients from these regressions, which is referred to as the forward
premium anomaly. This chapter addresses the forward premium anomaly first by
examining statistical artifacts of the data; and secondly by considering the presence
of a foreign exchange risk premium. This chapter finds the forward premium series
to be fractionally integrated, which contributes to the forward premium anomaly.

Structural breaks in the forward premium series are also found to increase the per-
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Abstract 111

sistency of the series. Lastly, this chapter suggests a new methodology in estimating
the exchange rate risk premium and finds that the foreign exchange risk premium 1S
non-trivial.

The last main chapter models and simulates individuals’ savings behaviour.
The study extends the Diamond (1965) Overlapping Generation Model (OLG) to
model more explicitly the difference between the accumulation and decumulation
phases of private pensions. A similar question to that of Diamond is analysed,
namely the effect of government debt, but changes the logic considerably by noting
that government debt has different characteristics from private debt (i.e. equity)
and that the two may be less close substitutes than is usually assumed. Rather than
crowding out private investment, government bonds provide an important part of

the funded system. The results show that it is socially optimal to rely entirely upon

a funded pension system.



Acknowledgments

In completing this thesis, I am most indebted to my supervisors, Andrew Pick-
ering and Edmund Cannon. I would like to thank them for their advice, time and
patience. Edmund gave very good comments and help. Andy was very generous
with his time and provided incredible help and support. I am grateful for his crit-

ical thinking and careful checking on every page and insightful comments. Over
time, he made a huge effort to teach me how to write a good thesis. I am also in-

debted to Jonathan Temple for helpful comments and suggestion on the Panel Data

Technique.

I am also grateful to the members of the Macroeconomics, Growth and Devel-
opment group for their useful comments and suggestions on numerous occasions.

I also feel thankful to Richard Payne and Stuart Snaith, their lecture in Financial

Econometrics and their discussion opens my world to finance context and gives me
an inspiration to do a chapter in the forward rate unbiasedness hypothesis.

[ would also like to thank my family for their encouragement and support; my
fiance, Sanha Hemvanich, for his care and morale support; my beloved friends who
made everyday in Bristol meaningful; and my PhD colleagues for making my study
an enjoyable one. Help from several support staff in the Department of Economics

is also appreciated. I dedicate this dissertation to my parents.

1V



Acknowledgments \

Declaration

I declare that the work in this dissertation was carried out in accordance with
the Regulations of the University of Bristol. The work is original, except where
indicated by special reference in the text, and no part of the dissertation has been

submitted for any other academic award. Any views expressed in the dissertation

are those of the author.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



Contents

L INtroduction ... i e 1
g 0 I & F: o) s 0101+ T« |
1.2 LIterature ReVIEW ...ovvitiiiii ittt et e e eereeneenas 4

1.2.1 The interest rate risk premia and their determinants: ..........ccovnvnnns 4
1.2.2 The forward premium anomaly and related literatures:.................. 6
1.2.3 Pensionsandrelated literature.........ccovieiiiiniiiiiiiiereennnnn.. 10

2 Determinants of the time varying risk premia .............. ST 13
208 S 0416 0 1o 40707 5 () o R 13
2.2 Risk premia and related literatures .........coiveiiiieiiiniiiiinieniereennns 17
2.3 Methodology: Measuring risK PreImia oovuueererereeerreresossenssseeaconess 21

2.3.1 Thedata .ovneiiieiiiiiiiiiiintieniernnneeneeesosennsesnsessessssnnens 21
2.3.2 The theoretical derivation of time varying risk premia ................ 27
24 Thevariables. ..ot i e s 31
2.4.1 Dependent variable: Risk premia.....ouuvueeriireerveeserrnncesonnns 32
2.4.2 Explanatory variables: ..o.veeiiiiiiiiiieerinrnnrnenrnresnsnsoneas 38
2.5 The Cross Section IEEIESSION v v vuersrrtrreonseensnsnrnsssensossenssssnssnssss 49
2.6 Panel Data ANalysis vvvvvvrrrerennesreniersnsessrnsseennesssnsssosssnsasses >
2.6.1 Methodology ..oovvvuvueirieriiiiiiiiiiienrerisienenesenerssencionsns 335

vi



Contents Vil

2.6.2 The Regression reSUIS o vuvr v eeensreoneoenereneesennnensnsensnenns. 62

2.7 CONCIUSION .ttt tttiinttrtereneenenenneseneoseasnnensesenssnensonsnsnsnnss 13

3 Fractional integration and the forward premium puzzle ............ 112
3.1 Introduction..........c.ccovvviiiivrveneennnnnnnn. e, 112
3.2 The unbiasedness hypothesiS. ....uvvereieienieieeenieerenerneeerieeennnes 114
3.3 Risk premia........ e ee et e et e ettt eeaea et aaeaeeaas 128
3.4 The Variables and their time Series Properties vveeererrerereeneresorsenens 138

3.5 Empirical evidence of the forward premium anomaly: the rolling regression. . 142

3.6 Empirical evidence of the fractional integration in the forward premium...... 146
3.6.1 The ARFIMAmodel ....cciiiiiiiiriiiiiiiiiiiieiieiirirrennneoes 147
3.6.2 Methodology and model 1dentifications . vovvvereierereerenronnnnnnnns 149
3.6.3 The empirical 1esUllS o oivuuiiintiiiiineteennnnroeeennneeosenenseanes 159

3.7 Evidence of stationarity inthe Spot TetUIM . ... .vrirt s e reererennrennnennen. 171

3.8 Estimating the exchangerateriskpremia ..o, 172

3.8.1 Fractional Integration behaviour in the conditional variance of the forward

GIED {0 (e R o (1) G 173
- 3.8.2 The Fractionally Integrated GARCHmMOdel .....ovvevnvrnivnenennen. 174
3.8.3 The empirical results ........ e, 177
3.9 Conclusion.........coovvivviieinniennnnnn.. SUUUTTTR ST 182

4 Funded and PAYG Pensions when Annuities are backed by
Bonds! ..o 234
4.1 Introduction......ccovereveeeioensererstecssnsaesesssessrsssensocsonrananes. 234
42 The pensionsysteminthe UK .....vovviiiiiiiiiiiiiiiiiiiniiiiiiininnnnns, 236

1 This chapter is joint work with Edmund Cannon.



Contents Viii

4.3 Related Academic Literature: .....ouvvrvenenieniiiieniniirnneneeerneennn. 243
4.4 Thestructureofthe Model.. ... vviieiieiiiiiii ittt i ieererens, 245
T S b o 1T 246

4.4.2 The Government budget constraint ............covvviviiiiriennenennn. 250

4.4.3 Households ......coviiiirniiiiiiiiiii ittt iiiiiieinenrnenneanens 251

G4.d  SAVINES vvvivrreneneeernrnenreetenenenceseeesononsesasssensnnens 256

4.4.5 Comparative static analysis:....c.ceeveierienrerrenreeeeeeenenncnes 262

4.5 Simulation Results ...cvviriiiiiiniiiiiiiiieiiteeerreeereioneesrennsesones 266
4.5.1 Optimal Pensions in the Steady State .........cocvvviiiiiinininennn.n. 266

4,52 Theeffects 0f Shocks ...cvviiniiiiiiiiiiiiiiiiiiiiiii it iiineenen, 273

4.6 CONCIUSION. ¢ vvvvrenenrrrressoeeressorennensesesnnesosssnssancansssssosasos 277

I 000 1 1 11 1 T J 283
Bibl oG a PRy .o e e 289
A Appendix t0 ThesSIS .ot 310
A.l1 Regression results from LSDVC for whole sample; .......ovvvvvenernnennns .310

A.1.1 Coefficients of the volatility of real effective exchange rate, VREER .310

A.1.2 Coefficients of economic growth, GG D P, .......o.voeveserenssscasns 310
A.2 Regression results from LSDVC forrich country; .....ocvvevivnerienenveens. 311
A.2.1 Coefficients of real effective exchange rate, REER covvvienennnn, ..311

A.2.2 Coeflicients of the volatility of real effective exchange rate, VREER .312

A.2.3 Coefficients of economic growth, GGDP.....cccviveteiinrinrresnnn. 312
A.2.4 Coefficientsof Inflation, INNF'L .. veernreieeeereenesneeerssssnnenss 312



Contents

A.2.5 Coeflicients of Government Budget Deficit (%GDP), DEFGDP

1X

313



List of Abbreviation

Abbreviations Definitions

ACF - Autocorrelation Functions

ARCH Autoregressive Conditionally Heteroskedastic

ARCH-M Autoregressive Conditionally Heteroskedastic in Mean
ARFIMA Autoregressive Fractionally Integrated Moving Average
ARIMA Autoregressive Integrated Moving Average

ARMA Autoregressive Moving Average

CIP Covered Interest Parity condition

CRRA Constant Relative Risk Aversion

EMU European Monetary Union

ERM Exchange Rate Mechanism

FIGARCH Fractionally Integrated Generalised Autoregressive Conditionally Heteroskedastic
FRU Forward Rate Unbiasedness

G7 Group of Seven

GARCH Generalised Autoregressive Conditionally Heteroskedastic
GDP Gross Domestic Product

GMM General Method of Moment

GNP Gross National Product *

GPH Geweke and Potter-Hudak (1983)

HAC Heteroskedasticity and Autocorrelation Consistent estimator
IMF International Monetary Fund

IV Instrumental Variable

IV-FE Instrumental Variable - Fixed Effect estimation

JIT Jensen Inequality terms

LP Log periodogram regression

LSDV Least Square Dummy Variable, Fixed Effect Estimation
LSDVC Least Square Dummy Variable Corrected

ML Maximum Likelihood

MLP Modified log periodogram regression

OECD Organisation for Economic Co-operation and Development
OLG Overlapping generations model

OLS Ordinary Least Square

PAYG Pay As You Go pension scheme

RBD Residual based diagnostic

UIP Uncovered Interest Parity condition



Chapter 1
Introduction

1.1 Background:

Three major areas of interest for financial economics and macro-economics are interest

rates, exchange rates and national savings.

The first main chapter of the thesis is called “Determinants of the time varying risk
premia”. it studies the behaviour of the risk premia of short term government assets (trea-
sury bills). First, I generate monthly risk premia data using zero coupon government trea-
sury bills. The risk premia series in this study are proxied by the time series volatility of
the excess holding yields for short- and long-term treasury bills. The risk premia measure

is based on the ARCH-in-Mean (ARCH-M) model introduced by Engle, Lilien and Robins
(1987). The estimated risk premia are found to be time varying and also vary considerably
across countries. Second, this chapter examines the macroeconomic and political determi-
nants of government asset risk premia by using cross section and dynamic panel regression
analyses. The results show that the risk premia are significantly affected by macroeconomic
circumstances, especially economic growth and the real effective exchange rate. The re-
sults are robust across the majority of countries in our study.

The next chapter, entitled “Fractional integration and th? forward premium puzzle”,
revisits the empirical literature testing the efficiency of forward markets for foreign ex-

change. In previous work, forward rate unbiasedness has been rejected. Generally, the lit-
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erature has found that the future exchange rate change is negatively related to the forward
premium. This chapter assumes rational expectations and attempts to explain the forward
premium anomaly by firstly the presence of foreign exchange risk premia and secondly by
examining statistical artifacts of the data.

The results show that the forward premium series are fractionally integrated while

the return on the spot exchange rate is stationary. This yields an unbalanced test regression
of Uncovered Interest Parity, which causes the violation of the hypothesis. However, there
is also evidence that structural breaks cause spurious long memory in the forward premium
series for some of the sample currencies analysed in this study. Nonetheless, the finding of

a fractionally integrated forward premium series is still robust.

This chapter also pays attention to the relationship of the exchange rate risk premia
and the test of forward market efliciency. Previous studies suggested that the time varying
foreign exchange risk premium is extremely small at the monthly level. However, this

chapter argues that the time varying foreign exchange risk premium is significant at the
daily level. This chapter also suggests a new methodology to estimate the foreign exchange
risk premium by modelling the time series volatility in the conditional variaﬁce of the
forward rate forecast error series. The results show that such series appear to have long
memory in the conditional variance for all of the sample currencies in this study.

The last main chapter of this thesis is entitled “Funded and PAYG Pensions when
Annuities are backed by Bonds™. This chapter gtudies optimal proportion of the private

funded pensions and the state pay-as-you-go pension. Previous literature (such as Samuel-

son, 1958 and Aaron, 1966) suggested that funded pensions provides better incentives to
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save and results in higher capital. On the other hand, the state pension (funded by govemn-
ment debt and income tax) reduces the utility of individuals in the long run since it creates
a further reduction in the productive capital stock arising from the substitution of govern-
ment debt for physical capital in individual portfolios. However, the contribution of this

chapter 1s motivated by the observation that government debt is both a complement and a

substitute to physical capital.

The analysis in this chapter extends the Diamond (1965) Overlapping Generation
Model (OLG) model to modei more explicitly the difference between the accumulation
and decumulation phases of private pensions. We observe that ownership of physical cap-

ital is mediated largely through equity, which provides a high risk high return financial

asset, whereas government debt 1s mediated through bonds, which can insure against long
term risk. So although government debt and physical capital compete for funds (suggest-
ing they are substitutes), the financial assets which result are quite different (suggesting
complementary).

The results show that the optimal government policy is to have people funded (via
annuity market) for retirement consumption rather than public pension transfer. People are
worse off in the long run after a sudden fall in national debts, while a baby-boom generates

a small improvement to the welfare in the long run. Lastly, these two shocks do not only

affect the current generations but also hurts the future generations.
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1.2 Literature Review

Each separate main chapter contains review material of the principal literature. The purpose

of this section is to provide an overview of the related literature

1.2.1 The interest rate risk premia and their determinants:

There 1s an abundance of work on the term structure of interest rates but this focuses mainly

on the validity of the expectations hypothesis. Empirical evidence of time varying risk pre-

mia in government asset returns is frequently interpreted as evidence against the expec-
tations hypothesis. However, we need a better understanding of the determinants of the
term premia. This will in turn give a clearer explanation for the rejection of expectations

hypothesis. This is the purpose of the research in chapter.
The literature has not yet fully identified the determinants of risk premia in govern- -
ment assets. There are a few works that attempt to relate the term structure to movements

in macroeconomic variables such as Wu (2002), Hordahl, Tristani, and Vestin (2006), and
Rudebusch and Wu (2003). These papers explain how macroeconomic factors (inflation,
output gaps and the short term policy interest rates) drive movements in the term struc-
ture of interest rates and how they affect the behaviour of the risk premial embedded 1n
observed yields. However, these works ignore the role of time-varying risk premia which

is an important component in explaining movements in yields over time.
Previous literature addressing cross country comparison of risk premia includes Alesina,
DeBroek, Prati, Tabellini, Obstfeld, and Rebelo, 1992; Lemmen and Goodhart , 1999; Gi-

avannini and Piga, 1994; Favero, Giavazzi and Spaventa, 1997; IMF, 1997; Mc Cauley,
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1996; Eijfinger, Huizinga and Lemmen, 1998. However, these works examine risk premia
based on the credit risk of government debt and ignore the time variation in risk premium

within countries obviously.
Alesina, DeBroek, Prati, Tabellini, Obstfeld and Rebelo (1992) study the default

risk on government debt in OECD countries. The risk is derived by comparing the return

from holding government debt with the return from holding corporate debt denominated
in the same currency. However, the drawback is that the measure of default risk tends to
be sensitive to significant changes in private risk. Additionally, they consider a variety of
different maturities for both public and private yields.

However, differences in the maturity between the public and private yields may lead

to inaccurate measurement of the magnitude of government default risk.

Lemmen and Goodhart (1999) find the determinants of credit risk in the European
government bond markets using fixed effects estimation. The risk specified in their work
is the default risk (credit risk) proxy by the spread of 10-year benchmark government bond
yields over the corresponding swap yield of the same 10-year maturity denominated in the
same currency. Although the risk specified represents an improvement to the one used by
Alesina, DeBroek, Prati, Tabellini, Obstfeld and Rebelo (1992), the risk measure still has
several problems. Firstly, the risk premia may not be a good proxy for country risk if the
government and private bonds interact with each other. According to Lemmen and Good-
hart (1999), uncertainty about government debt servicing will affect private sector risks

particularly when bank or other financial institutions hold a large proportion of their assets

in government debt, leading private and public risks to move n a lockstep fashion. Sec-
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ondly, Lemmen and Goodhart (1999) consider government bond redemption yield data.
The use of redemption yields introduces coupon reinvestment risk in the default risk mea-
sure. The redemption yield depends on the coupon size. To solve this problem, we use zero
coupon yields data to calculate the risk premia.

Other works employ the credit risk of sovereign debt, which can be assessed by
comparing yields on domestic government bonds with high quality private risk as repre-
sented -by interest rate swap yields ( see Giavannini and Piga, 1994; Favero, Giavazzi and
Spaventa, 1997; IMF, 1997; Mc Cauley, 1996; Eijfinger, Huiz.inga and Lemmen, 1998 ).
The risk premia measures in these papers cannot c!istinguish between credit risk and liq-
uidity risk. The measure of the risk premia in these studies requires the assumption that
variations in liquidity are negligible. However, liquidity effects may play a central role

in government assets return. In the first main chapter of this thesis, the liquidity effect is

automatically taken into account in the risk premia estimation.
From previous literature, there is a room for improvement in the estimation of the

interest rate risk premia. The generated risk premia from the first main chapter of this

thesis 1s suitable not only for cross country comparison but also capable to explain the time

variation factor of risk premia within countries.

1.2.2 The forward premium anomaly and related literatures:

According to the forward rate unbiasedness hypothesis, the forward premium should be an

unbiased estimate of the subsequent exchange rate change. However, previous literature

(such as Frankel, 1980; Fama, 1984; Bekaert and Hodrick, 1993; and others) finds that not
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only is this hypothesis rejected by standard regressions of the spot return on the forward
premium but there are also puzzling negative coeflicients from these regressions. This
i1s referred to as the forward premium anomaly. Froot and Thaler (1990) find thgt the
average coeflicient in the regression across some 75 published estimates is -0.88. Of these

estimates, a few are positive, but none of them have the coefficient statistically greater than

or equal to unity. There are two main explanations for the forward premium anomaly,
which are the statistical artifacts of the data and the existence of the foreign exchange risk

premium.
The statistical artifacts of the data view explains the forward premium anomaly based

on 1) the long memory behaviour of the forward premium; and 2) the existence of structural

breaks in the forward premium. Baillie and Bollerslev (2000) proposed that the anomaly is
caused by a very pex:sistent autocorrelation in the forward premium. Maynard and Phillips
(2001) also found evidence of fractionally integrated behaviour in the forward premium.
However, the returns on the spot exchange rate are widely accepted to be stationary (Cor-
nell, 1977; Meese and Singleton, 1982; Corbae and Quliaris, 1986, Baillie and Bollerslev,
1989; Baillie and Bollerslev, 1993; Maynard and Phillips, 2001; Choi and Zivot, 2005).
This suggests that the traditional asymptotic regression for unbiasedness may not be suit-
able due to the difference in persistenc;: between the two series mentioned above. Recently,
Choi and Zivot (2005) pointed out the importance of structural breaks and confirmed that
both explanations are important.

The foreign exchange risk pfemium explanation states that the forward rates are bi-

ased predictors of actual exchange rate movements because there exists a risk premium on
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one country’s currency relative to another. Fama (1984) originally attempted to explain the
anomaly by arguing that the time varying risk premium term can lead to bias and incon-
sistency in the OLS estimates-of coetlicient in the unbiasedness regression. There are two
approaches used within the literature in interpreting the risk premia. The first approach es-

timate the risk premium by the Capital Asset Pricing Model (CAPM), the second approach

specifies the statistical model of the risk premium.

Literature using the CAPM approach to estimate the risk premium include Hansen
and Hodrick, 1980; Hodrick and Srivastava, 1984, 1986; Giovannini and Jorion, 11987;
Bekaert and Hodrick, 1992 and Bekaert, 1994. In this approach, the risk premium is gen-

erally defined by the sum of the conditional variance of the spot exchange rates, the co-

variance of the spot exchange rates and inflation, and the covariance of the intertemporal
marginal rate of substitution in consumption and exchange rate. However, this research
in general finds that the model has limited success in explaining the risk premium. A key

problem 1s that the risk premium model is not robust across different datasets and time
periods (Lewis, 1995). There is also a limitation of the data, in particular, a small covaria-
tion between consumption and exchange rates since the data of the former is fairly smooth
(Kaminsky and Peruga, 1990;Sarno and Taylor, 2002; Baillie and Bollerslev 1989, 1990;
and Bekaert and Hodrick, 1993)), and a small covariation between exchange rate and in-

flation (Lewis, 1995; Engel, 1984; and Cumby, 1988) and the foreign exchange rate data

show little evidence of conditional heteroskedasticity (Bailliec and Bollerslev 1989, 1990;

and Bekaert and Hodrick, 1993?).
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Literature that specifies "statistical" models of the risk premium include Domowitz
and Hakkio (1985) and Baillie and Bollerslev (1990). This approach tests for certain pat-
terns In or across excess exchange rate returns. Domowitz and Hakkio (1985) give an
.explanation of the risk premia through the conditional variance of the forward exchange

rate forecast error using monthly exchange rate data. The forward rate forecast error is

defined as the difference between the future spot rate and the forward rate. The estima-
tion of the variance of the forward rate forecast error is by the ARCH-in-mean Model by
Engle, Lilien and Robins (1987). However, the estimated risk prémium is found to be in-
significant in the unbiasedness regression. Baillie and Bollerslev (1990) use an alternative

approach to estimate the risk premium, by specifying it as a function of the conditional co-
variance matrix for all currencies. They examine the conditional variance and covariance

of the forward rate forecast error using a multivariate GARCH model in the weekly data.
Unfortunately, the test for the presence of the time varying risk premium gains little support
which confirms the finding in Domowitz and Hakkio (1985).

The "statistical" models of the risk premium have not been completely successful and
there 1s room for new research. The test for the presence of a time varying risk premium
gains little support when using monthly data in Domowitz and Hakkio (1985) and weekly
data in Bailie and Bollerslev (1990). In contrast, my thesis chapter argues that there is
a possibility that using higher frequency data and a longer time span would give more
information to the model. Moreover, in estimating the conditional variance of the forecast

error, one can find a model that fits the data better than the ARCH-in-mean model and
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the multivariate GARCH model. Thus, my thesis chapter employs the second approach in

estimating the risk premium.

1.2.3 Pensions and related literature

The first and foremost research in pension modelling the difference between funded and

unfunded schemes is the overlapping generations framework is by Samuelson (1958) and
Aaron (1966). The research shows that with a Pay-As-You-Go (PAYG) scheme, it is pos-
sible in principle for every generation to receive more in pensions than it paid in contri-
butions, provided that the rate of growth of total real earnings exceeds the interest rate

indefinitely. However, this argument does not appear to be currently relevant. The old age

dependency ratio in nearly all developed economies is substantially higher than it used to

be. This has generated a large literature on the reform of the pension systems (such as

Feldstein, 1996; Feldstein and Samwick, 1998; Mitchell and Zeldes, 1996; Disney, 1996;
Kotlikofl, 1996; Huang, Imrohoroglu and Sargent, 1997; Miles and Timmerman, 1999;

Sinn, 1999; and Campbell and Feldstein, 2001). These works mainly concentrate on the

appropriate proportion of unfunded state pensions and private pension provision.

Among these, many researchers have expressed different opinions on the problem
whether the pay-as-you-go state pension system should be replaced with a funded sys-
tem. The first group suggested efficiency gains from a transition to a funded system (Di-

amond, 1965; Feldstein, 1977, 1995; Kotlikoff, Smetters, and Walliser, 1998; Feldstein

and Samwickm 1998; Borsch-Supan, 1998; Homburg, 1990, 1997; and Mile, 1999). The

second group argued that a Pareto improving transition to a funded system is not possi-
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ble (Breyer, 1989, Fenge, 1995; Brunner, 1996; Sinn, 1997, 1998; and Geanakopolos,
Mitchell, and Zeldes, 1998).

The first group argued that the pay-as-you-go schemes induce important labour mar-
ket distortions due to the income tax. Moreover, such schemes diminish the capital stock
because they are a special form of government debt (Feldstein, 1977). On the other hand,
funded pensions are dynamically more efficient, since they encourage saving, which in turn
raises the capital-labour ratio and income per head. As a result, phasing out state pensions
completely generates higher saving, a higher capital stock and lower real rates of return.

The second group argued that this comparison of rates of return does not imply

that the abolition of the state pay-as-you-go pension system would lead to an intergenera-

tional Pareto improvement since it is impossible to compensate the losers of the transition
(namely, the first generation which does not receive the state pension) without making at
least one of the later generations strictly worse off. In addition to this, the argument is on
income redistribution grounds, whilst the public pension systems often redistrib‘ute Income
from the rich to the poor (see Barr and Diamond, 2006).

Within the work of Diamond, 1965; Feldstein, 1977; and others, the pay-as-you-go
schemes diminishes the capital stock because they rely on a special form of government
debt. The logic of the models is that government debt will reduce welfare because 1t will
divert savings away from productive capital, vs;'hich is a typical example of crowding out.

The contribution of this chapter is motivated by the observation that government debt
is both a complement and a substitute to physical capital. We observe that ownership of

physical capital is mediated largely through equity, which provides a high risk high return
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financial assets, whereas government debt is mediated through bonds, which can insure
against long term risk. So although government debt and physical capital compete for

funds (suggesting they are substitutes), the financial assets which results are quite different

(suggesting complementary).



Chapter 2
Determinants of the time varying risk premia

2.1 Introduction

This paper studies the behaviour of the risk premia of short term government assets (trea-

sury bills). The paper makes 2 contributions to the literature. Firstly, we generate monthly

risk premia data using zero coupon government treasury bills for 43 countries over the pe-

riod of 1994-2006. The risk premia measure is based on the ARCH-in-Mean (ARCH-M)
model introduced by Engle, Lilien and Robins (1987). The estimation of the risk premia in
this paper can perform the same function as the agencies’ credit ratings as it allows us to
extract the market perceptions of the risk in holding government assets. Moreover, the risk
premia data generated in this study are somewhat more continuous and more time varying
measure of risk in holding government asset than the risk indices based on credit ratings.
We find that the risk premia are time varying and also vary considerably across countries.
The second contribution of this paper is that we examine the macroeconomic and political
determinants of the risk premia by using cross section and dynamic panel regression analy-

ses. The results show that the risk premia are significantly affected by macroeconomic
circumstances, especially economic growth and the real effective exchange rate. The re-

sults are robust across the majority of countries in our study.

The risk premia series in this study are proxied by the time series volatility of the ex-

cess holding yields for short- and long-term treasury bills. Thus the risk premia in this study

13
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correspond to the term premia in the theory of the term structure of interest rates, I will use
these two terms interchangeably. The process used to construct risk premia data follows
the argument of Engle, Lilien and Robins (1987), and éssociates the mean of the excess re-
turns on holding long-term comparing to short-term government bills to the volatility of the

excess returns. It focuses on the fundamental trade-off between expected returns and their

volatility. The theoretical appeal of this model is that it provides microeconomics founda-
tions by measuring the response of risk averse economic agents to uncertainty using the
time series data. Estimating the risk premia from the treasury bills data is relevant to previ-
ous studies which have documented that the treasury bills rates contain time varyiﬁg term
premia’.

There is an abundance of work on the term structure of interest rate but this focuses
mainly on the validity of the expectations hypothesis. Empirical evidence of time varying
risk ‘premia in government asset returns is frequently interpreted as evidence against the

expectations hypothesis. However, we need a better understanding of the determinants of

the term premia. This will in turn give clearer explanation for the rejection of expectations

hypothesis.

The literature has not yet fully identified the determinants of risk premia in govern-
ment assets. There are a few works that attempt to relate the term structure to movements
in macroeconomic variables such as Wu (2002), Hordahl, Trnistani, and Vestin (2006), and

Rudebusch and Wu (2003). However, these works ignore the role of time-varying risk pre-

2 Many papers provide evidence that the risk (term) premium in term structure of interest rate varies over
time instead of being constant, Parts of this evidence consist of repeated rejection of the expectation hypoth-
esis [Shiller, 1979; Startz, 1982; Shiller, Campbell and Schoenholtz, 1983; Fama, 1984a; Mankiw, 1986;
Mankiw and Miron, 1986; Campbell, 1987; Engel, Lilien and Robins, 1987; Fama and Bliss, 1987; Shiller
and McCulloch, 1987; Hardouvelis, 1988; Froot, 1989; Simon, 1989; Campbell and Shiller, 1991 and others]
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mia which is an important component in explaining movements in yields over time. Ang
and Piazzesi (2003) suggest that macroeconomic factors (inflation and economic growth
factors) have an important explanatory role for the dynamics of the yield curve, and that in-
cluding these variables in a term structure model can improve its one-step ahead forecasting

performance’. They find that macro factors explain up to 85 percent of the observed varia-

tion in bond yields. Hordahl, Tristani and Vestin (2006) employ macroeconomic variables

to indirectly explain the risk premia. Their paper explains how macroeconomic factors (in-

flation, output gaps and the short term policy interest rates) drive movements in the term
structure of interest rates and how they affect the behaviour of the risk premia embedded

in observed yields. Their paper utilises a dynamic term structure model based on macro-

economic factors, which allows for an explicit feedback from the short term policy rates to
macroeconomic outcomes. At the same time, the explicit modelling of 1:isk premia captures
dynamics of the entire term structures. They conclude that the dynamics of risk premia can
ultimately be attributed to underlying macroeconomic dynamics®.

This paper can be divided into two main parts. In the first part, we generate measures

of the risk premia of government securities for 43 countries over the period 1994-2006. In

the latter paft, we find the determinant of the risk premia using the data generated from
the fist part. In examining the determinants of risk premia, we carefully deal with the

characteristics of small sample sizes in our study. In the cross section regression analysis,

we use the small sample version of the heteroskedasticity consistent covariance matrix

3 Their two stage estimation methods is based on the asssumption that short term interest rates do not affect
macroeconomic variables.

4 Anyhow, the paper did not include the foreign variables or exchange rate, which will provide fully satis-
factory account of macroeconomic dynamics in the country of study e.g. Germany.
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estimates (HC3) suggested by MacKinnon and White (1985) to improve the performance
of the analysis in small samples. In the dynamic panel regression, the determinants of
risk premia are estimated using a Least Squares Dummy Variable Corrected (LSDVC)
procedure proposed by Brun(;) (2005a, b). This estimator is a recently proposed panel data
technique that is suitable for small samples in unbalanced panels.

The result from the cross section analysis can be briefly summarised as follows. On

average, over the period 1994-2006, the risk premia for holding government assets required

by risk averse investors is positively associated with the level of inflation and the budget
deficit as a percentage of GDP (both variables are significant at the 1 percent level), and is
negatively affected by the country’s economic growth (significant at the 5 percent level).
.Additionally, low income countries are estimated to have risk premia about 19 percent
higher than in the high income countries outside the Eurozone, holding other variables
constant. In the high income countries outside the Eurozone, the risk premia on holding
government assets is predicted to be 10 percent more than those in Eurozone.

Using panel data analysis, we found that economic growth and the volatility of real
effective exchange rates are the main determinants of the risk premia in the full sample.
Risk averse investors require lower risk premia for holding government assets in countries
with good economic performance i.e. high economic growth and a stable external price
competitive position i.e. low volatility of real effective exchange rate. If we split the sam-
ple by income group, economic growth remains the main determinant of the risk premia.

However, we also find that the real effective exchange rate plays an interesting and impor-

tant role: in high income countries, devaluations bring favorable results to the economy as
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consistent with the Mundell-Fleming model. There is a better price competitiveness which
in turn reduces the country risk premia. The opposite relationship is found in the sample
of low income countries. One possible mechanism explaining this may be that in finan-
cial vulnerable countries, weaker local currency can exacerbate the external debt service

difficulties. Devaluations therefore raise the country risk premia. This corresponds to the

results from Cespedes, Chang and Velasco (2004):

The paper is organised as follows. The following section first outlines the definition
of the risk premia and the departure from the existing literature. We then present a theo-
retical model for the ARCH-M methodology of time varying risk premia following Engle,

Lilien and Robins (1987). Next, we construct measures of the time varying risk premia for

43 countries over the period of 1994 to 2006. The results show that, in general, term pre-
mia exist, are time varying and different between countries. After deriving measures of the
term premia, we then ask what factors determine the movements in risk premia and what

makes it vary across countries and through time®. Using cross sectional and panel data re-

gression analysis, our main aim is to establish how macroeconomic, financial and political

conditions determine the differences in risk premia. The final section concludes.

2.2 Risk premia and related literatures

In this section, we first discuss the concept of the risk premia. We explain the rationale for

estimating the risk premia from the term structure of interest rates. We also explain why

5 Assuming that investors form their expectations concerning movements in the interest rate using all avail-
able information, perfect capital mobility no longer implies that interest rates on the same asset class are
equal across countries. The widely used measure of risk in finance is the volatility, however, in an arbitrage
free economy; the risk perceived corresponds to the relevant information available to an investor as well.
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the risk premia estimated here provides an alternative to those used in previous literatures.
Lastly, we briefly discuss the rationale for using the ARCH-M model to estimate the risk
premia.

The risk premium is the differential in the expected rate of return on a risky asset

as compared with a safe asset. The risk associated with holding government assets can be

classified into 2 aspects; the pure time factor of the risk, and the risk of default.

The pure time factor of risk refers to the term or maturity risk, and this is directly

related to the term structure of interest rates in monetary economics through the expectation

hypothesis. This hypothesis states that the interest rate on the long term asset must equal
the average of the expected future interest rate on short term assets plus the term premium
(Campbell and Schiller, 1991). Hence, this term premium is simply an increment of return
required to induce investors to hold longer term securities. The longer maturities entail
greater risks for the investor. With longer maturities, more catastrophic events might occur
that may impact the investment, hence the need for a risk (term) premium®. This pure time
factor of risk premia series can be directly estimated by the ARCH-M model by Engle,
Lilien and Robins (1987).

The risk of default refers to the likelihood of the loan not being repaid. Although it

1s generally recognised that securities issued by governments are relatively safer than other

types of assets, the risk associated with holding them as perceived by international in-

6 This explanation depends on the distant future being more uncertain than the near future, and risk of future
adverse events (such as default and higher short-term interest rates) being higher than the chance of future

positive events (such as lower short-term interest rates).
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vestors, varies according to the economic and political conditions of the country of issuer’.

This risk is thus country specific and is regarded as a country’s credit-risk.

Previous literature addressing cross country comparison of risk premia includes Alesina,

DeBroek, Prati, Tabellini, Obstfeld, and Rebelo, 1992; Lemmen and Goodhart , 1999; Gi-
avannini and Piga, 1994; Favero, Giavazzi and Spaventa, 1997; IMF, 1997; Mc Cauley,
1996; Eijﬁnge;, Huizinga and Lemmen, 1998 . However, these works examine risk premia

based on the credit risk of government debt. I believe that the measure of the risk premia

in my study is a somewhat better measure of risk in holding government assets than the
government defaulted risk constructed by previous literatures in several ways as follows.

Alesina, DeBroek, Prati, Tabellini, Obstfeld and Rebelo (1992) study the default
risk on government debt in OECD countries. The risk is derived by comparing the return
from holding government debt with the return from holding corporate debt denominated
in the same currency. However, the drawback is that the measure of default risk tends to
be sensitive to significant changes in private risk. Additionally, they consider a variety of
different maturities for both public and private yields. However, differences in the maturity
between the public and private yields may lead to inaccurate measurement of the magnitude
of government default risk.

Lemmen and Goodhart (1999) find the determinants of credit risk in the European

government bond markets using fixed effects estimation. The risk specified in their work

is the default risk (credit risk) proxy by the spread of 10-year benchmark government bond

T This concept is quite similar to the asset market and portfolio balance approach in international economics
which states that domestic and foreign bonds are not perfect substitutes and foreign bonds carry some ad-
ditional risk with respect to domestic bonds. However, in some countries with less financial stability, the
domestic bonds may be relatively more risky than the government bonds in developed countries.
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yields over the corresponding swap yield of the same 10-year maturity denominated in
the same currency. Although the risk specified in Lemmen and Goodhart (1999) offer an
improvement to the one used by Alesina, DeBroek, Prati, Tabellini, Obstfeld and Rebelo
(1992), the risk measure still has several problems. Firstly, the risk premia may not be

a good proxy for country risk if the government private bonds interact with each other.

According to Lemmen and Goodhart (1999), uncertainty about government debt servicing
will affect private sector risks particularly when bank or other financial institutions hold
large proportion of their assets in government debt, leading private and public risks to
move in a lockstep fashion. Secondly, Lemmen and Goodhart (1999) consider government
bond redemption yield data. The use of redemption yields introduces coupon reinvestment
risks in the default risk measure. The redemption yield depends on the coupon size. To
solve this problem, I use zero coupon yields data to calculate the risk premia.

Other works employ the credit risk of sovereign debt, which can be assessed by com-
paring yields on domestic government bonds with high quality private risk represented by
interest rate swap yields ( see Giavannini and Piga, 1994; Fa;fero, Giavazzi and Spaventa,
1997; IMF, 1997; Mc Cauley, 1996; Eijfinger, Huizinga and Lemmen, 1998 ). The risk pre-
mia measures in these literatures cannot distinguish between credit risk and liquidity risk.
The measure of the risk premia in these studies requires the assumption that variations in

liquidity are negligible. However, liquidity effects may play a central role in government

assets return. In my study, the liquidity effect is automatically taken into account in the risk

premia estimation.
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2.3 Methodology: Measuring risk premia

This section describes the construction of our risk premia data. Section 2.3.1 describes the
source of data for calculating the excess holding yield for 6 month treasury bills over 3
month treasury bills in 43 countries over the sample period of 1994:12 to 2006:2. Due to

the limited availability of the zero coupon yield data, there are 43 countries in our studies.

These include both developed and developing countries. See table 2.1 for a list of coun-

tries, data definition and the period of observation. Section 2.3.2 presents the theoretical

derivation of the time varying risk premia. Section 2.4.1 uses the calculated excess hold-
ing return to generate the risk premia data by applying the ARCH-M methodology. The

formulation closely follows Engle, Lilien and Robins (1987). The risk premia is the depen-

dent variables in the cross section regression and the panel data analysis in sections 2.5 and

2.6, respectively.

2.3.1 The data

The term structure data available in each country start in different years and was collected
from Bloomberg L.P. We use monthly observations® of the yield on short term assets, i.¢.
3 month- and 6-month treasury bills, to calculate the excess holding yield. We use the

volatility of excess holding yicld to generate the risk premia.

8 This chapter closely follows Engle, Lilien and Robins (1987) in using the risk premia estimation technique
and the choice of data frequency. o

An additional reason is that the objective of this work is to explain the risk premia by the macro economic
and institutional variables. The frequency of these data is naturally low (i.e. monthly, quarterly and annually).
Thus, the monthly estimated of the risk premia is considered to be sufficient to fulfil the objective of the paper.
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Instead of using the outstanding coupon treasury securities to calculate the excess
holding yields, we use the calculated zero coupon instruments (fixed income) instead. This
methodology is the same as Dotsey and Otrok (1995) and Harris (2004)’. The zero coupon
instruments make a single payment at the maturity date. The size of the payment is the
face value of the instruments. The advantage of the zero coupon bills is that it is free of
liquidity and coupon effects that are common in outstanding treasury securities. The data

is, therefore, of the same type as that is analysed in Campbell and Schiller (1991). This type

of data is suitable for the analysis of term structure of interest rate since they have no effects
from different coupons and compounding methods. To interpret a zero coupon yield index,
the zero coupon yields are derived by stripping the par coupon curve. For example, the
USD Government Agency (FMC84) Zero Coupon Yield is the zero coupon rate Qerived by

stripping FMC'? curve84. Most of the yield indices are denominated in national currencies
except Turkey, Brazil and Uruguay. These 3 countries are denominated in US Dollars. The

dataset we obtained here is daily reported, and the last trading day of the month is therefore
chosen to serve as the end of month observation. Naturally, the 30th or 31st data of each
month is used except for national Holidays or other non-trading days.

In estimating the term premia, we first define the excess holdfng yield. The formula
for constructing the excess holding yield of 6-month over 3-month zero coupon treasury

bills is analogous to Engle, Lilien and Robins (1987), Dotsey and Otrok (1995) and Harris

? Engle, Lilien and Robins (1987) uses the treasury bills rate to calculate the riks premia. However, the US
treasury bills are zero coupon bills in that they do not pay interest prior to maturity; instead they are sold ata

discount of the par value to create a positive yield to maturity.

10 FMC stands for Fair market value curve. The fair market value indices are derived from data points on
Bloomberg’s option free market curves. The yield at each maturity point represents the composite yield of

securities around that maturity. :
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(2004). To set the notation, yf’3 1s defined as the excess holding return from holding a

6-month treasury bill compared to the return from holding consecutive 3-month treasury

bills. The unit of time period in ¢ stands for every 3 months. Thus, the time ¢ is actually 3
months ahead of time ¢ + 1. R; is the 6-month zero coupon treasury bill rate and r; is the

zero coupon yield of the treasury bill with maturity of 3 months. The excess holding period

yield can therefore be calculated as:

32 = [+ R)? /(L + )] = L+ 7), (2.1)

and following Engle, Lilien and Robins (1987), the linear approximation of equation (2.1)

is used to calculate the excess holding yield as follow,
Yy = 2Ry — Tey1 — T

Prior to generating the risk premia, it is useful to briefly explain the descriptive sta-
tistics of the excess holding yield in the different countries. This will help in visualising
the expected characteristics of risk premia.

Table 2.3 illustrates descriptive statistics of the excess holding yield generated from

equations (2.1). The number of observations is represented by number of months observed.
The main findings are summarised as follows.

First, the mean of the excess holding yield for 6 months vs 3 months of our sample
countries is positive in sign with value between 0 to 1 per cent per annum. Argentina
and Uruguay are exceptions; the mean of the excess return is -3.95 and -0.99 percent per
annum, respectively. This means that an investor would be better off if he keeps hvesting

in a shorter term asset (3-month bill) for a year than buying a single 6-month treasury bill
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whi;:h gives less return in time ¢ + 1. Additionally, the excess holding yield of government
securities in these 2 countries 1s extremely volatile with standard deviations!! of 18.09 and
9.73 in Argentina and Uruguay", respectively. The data available for Argentina is from
1998:07 to 2002:03. Hence, it includes the time of economic crisis!? in Argentina in 2001-

2002. Over the period of study, the excess holding yield in Argentina hit its low at -71.716

per cent per annum in la.te 2001. This probably reflects the lack of confidence in economic
prospects as investors do not want to take a nisk in longer term assets. From Figure 2.1,
thanks to the currency board, we can see a period of stability in the excess holding yield
from late 1998 to late 2000. The volatility coincides with the time of crisis!4.

During year 2001-2002, Uruguay (see Figure 2.41) went through a similar economic
and financial crisis'’ which developed mostly from external factors, not least the crisis in
Argentina. As aresult, there was considerable volatility in the excess holding period return

during late-2001 to mid-2002. Although Uruguay’s economy recovered in 2003 through

improving its export performance and a more positivé investment climate, the excess hold-

'} The standard deyiation of the return measures the average deviations of the return series from its mean,

and is often used as a measure of risk. A large standard deviation implies that there have been large swings
in the return series of assets.

'2 The volatility of excess return is also increasing with maturity of longer term bonds.s.d.(y12.3) > 8.d(vs.3).
Appendix table A, the standard deviation of excess return in Argentina and Uruguay are 48.96 and 35.185, re-
spectively. The excess holding yield in these 2 countries is also the most volatile among 43 countries in this
study.

13 This entailed output falling by 20 percent over 3 years, high inflationary pressure, a severe devaluation of
Argentine peso, government debt default, and lastly, a stagnant banking system.

14 Unfortunately, we cannot obtain the zero coupon yield data for Argentina after 2002:03.

15 The crisis started by the devaluation in Brazilian Reais in 1999 made Uruguayan exports relatively less
competitive. In late 2000, the situation was exacerbated by the economic crisis in Argentina, which is
Uruguay’s major trading partner. Subsequently in mid 2002 there was a bank run due to massive withdrawals
from Uruguayan banks. The bank run was unfortunately overcome by massive borrowing from international
financial institutions which in turn, led to a serious debt sustainability problem.
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ing yield swung wildly over the studied period. This reflects a persisting unstable financial
system.

At the other extreme is the excess holding return of government securities in the
Philippines (in table 2.3) which has a mean value of 1.91 percent per annum. It is also
highly volatile with a standard deviation of 2.10. Figure 2.32 shows that the excess holding
yield fluctuates wildly throughout the period of study. The excess holding yield is espe-
cially volatile with the sharp spikes in 1997-1998 and in late 2000 owing probably to the
Asian financial crisis and oil price shocks!'®, respectively.

Apart from the countries already mentioned, there have also been large swings in the
excess return series in Brazil, with a standard deviation of 4.27 (see table 2.3). This is
probably because Brazil was also affected by the South American economic crisis of 2002.
Like other emerging market economies in general, Brazil was susceptible to contagion
effects. In Brazil’s case, it was contagion from Argentina’s economic melt down causing
a crisis of confidence among investors and lenders who were demanding higher interest
rates. That put increasing pressure on the Brazilian economy to come up with those higher
interest rates. Figure 2.5 shows that the excess holding yield series is again extremely

volatile.

.Our second finding is that the less volatile excess holding yield series relate to economies

with more stable financial systems and better economic development. For example, the

16 Nevertheless, the Philippines was less severely affected by the Asian financial crisis of 1998 than its
neighbours, aided in part by its high level of annual remittances from overseas workers, and no sustained run
up in asset prices or foreign borrowing prior to the crisis. The impact from surging petroleum prices shock
during late 2000 was more serious since the Philippines is an oil importer country. Overall, we find that the

excess rates of return from holding Philippines’ securities are highly erratic.
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mean of the excess return is relatively lower but exhibits much less variation over time in

the majority'? of countries in the EU, compared to the rest of the world.

To test the robustness of the econometric results, the excess holding yield'® of 12-

month over 3-month zero coupon rate, ;- is constructed. Following the same fashion as

(2.1), the excess holding yield of 12-month versus 3-month Treasury bill can be generated

as
4
12,3 (14 R;)
C = - (1+1), 2.2
Bl [y croves Tcpraroney | Ra ke A
and the linear approximation 1s
ytl2'3 = 4Ry — Te43 — Te42 — Te41 — Tt

The descriptive statistics of the excess holding yield generated from equation (2.2)

1S présented in the Appendix Table A. The results show that mean and volatility of excess
return are increasing with maturity of longer term bonds. There is higher uncertainty as-
sociating with the longer horizon, thus investors require more excess return. The excess
return series are also more fluctuate w1th longer maturity spread. The standard deviation
of excess return in Argentina and Uruguay are 48.96 and 35.15, respectively. The excess
holding yield in these 2 countries is also the most volatile among 43 countries in this study.

The next section describes how the excess holding yield data can be used to construct

risk premia.

17 Turkey, Poland and Hungary are exceptions. The excess return series of government assets in these three
countries are relatively highly volatile with the standard deviation of 1.63, 1.48 and 1.40, respectively, The
mean excess holding yield of these countries is in the range of 0.02 to 0.46 percent annually.

18 1t is defined as the excess returns from holding 12-month treasury bills for 3 months compared to the
return from holding 3-month treasury bills. As mentioned earlier, the unit of time period in ¢ stands for every
3 months. Thus, the time t is actually 3 months ahead of time ¢ + 1.
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2.3.2 The theoretical derivation of time varying risk premia

The estimation of the risk premia in my study bases on the model of the relation between
risk and return in Engle, Lilien and Robins (1987). It is useful to discuss the theoretical
derivation of the risk premia in their model as follows. The risk averse economic agents
require compensation for holding risky assets. In this model, the risk is measured by the
variance of return from holding assets and the compensation by the rise in the expectation

of the return. The relation between the mean and the variance of returns which will insure

that the asset is fully held in equilibrium will depend on the utility function of the agents
and the supply condition of the assets.

The variance of the payoff of the risky assets is assumed to be able to change over
time and consequently the price offered by risk averse agents will change over time. This
equilibrium price determines the relation between mean and variance of excess returns
from holding risky assets and therefore how the risk premium is related to the variance of

returns.

The model assumes two assets economy (risky and safe assets). Assuming that r is

the rate of return on the safe assets with the price of unity; ¢ is a random total return on

the risky assets with the price of p. The random return has mean € and variance ¢. Agent’s
wealth, W can be expressed as

W =ps+z,
where z is share of the safe assets and s is the share of the risky assets. The excess return

per pound invest in shares of the risky asset is

Y= (q/p) =T,
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and the mean and variance of the excess return is given by

E(y) = p=(0/p)—r,

V(y) = o°=¢/p".

Assuming constant absolute risk aversion, agents maximize expected utility of the end-of-

period wealth. The expected utility of the agent is
EU =2E(qs +rz) — bV (gs + rz),

Agents maximise the utility by choosing

ps = p/(ba?).
The equilibrium can be written as

p=[—r+Vr?+4bso26]/2,

so that for a large variance, the mean is proportional to the standard devation. Equation

above shows that there is a relation between observed means and variances of return which

move them in the same direction but not proportionally.

The econometric model that best suits the risk return trade off is the ARCH-in-mean
model. This model allows the conditional variance to affect the mean. In this way, changing
conditional variances directly affect tl;e expected return on a portfolio.

Engle, Lilien and Robins (1987) construct an ARCH-M model where the conditional

" variance of excess return determines the current risk premium. They then test their model

by applying it to quarterly data on 3-month comparing to 6-month US Treasury bill rates

from 1960:Ql to 1984:Q2. The data are obtained from Salomon Brothers. The results
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imply that the risk premia vary systematically over time with agent’s perceptions of under-
lying uncertainty.

In this section we generate measures of the term premium by estimating the ARCH-
M model of excess holding yields for 6 month treasury bills over 3 month Treasury bills

over the sample period of 1994:12 to 2006:2. The formulation closely follows Engle, Lilien

and Robins (1987) and specifies that the contemporaneous expected conditional standard
deviation of the error term be included in the mean equation of the excess holding yield.
This specification follows from a micro-founded model with risk averse agents.

Firstly, the excess holding yield can be decomposed:

Yo = My + €, (2.3)

where (y;) is the excess holding yield on 6 month zero coupon treasury bills. The
non-stochastic term ﬁt i1s the risk premium or the expected return that the risk averse in-
vestor would demand for holding the (riskier) long-term asset. In contrast, €; is the differ-
ence between the ex ante and ex post rate of return which is unforecastable in an efficient
market. This means that the expected excess return from holding the longer-term asset is
just equal to the risk premium [Ey_1y; = ;).

The equation for risk premium 1s expressed as
He = B+ vhy, v >0, (2.4)

where h; is the conditional standard deviation of the unforecastable shocks (¢;) to

the excess return on the long term asset. The term v is the coefficient of relative risk
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aversion. The risk premium 1s assumed to be an increasing function of the conditional
standard deviation of the unforecastable shocks (¢;).
The conditional variance of the error term is A? and is a function of the information

set available to investors.

hf = Var(e,| all available information) (2.5)

We note here that the model takes the mean as a linear function of the standard de-
viation (h;) instead of the variance (h?). This represents the assumption that changes in

the variance are reflected less than proportionally in the mean. This specification has been

widely used by other papers such as Domowitz and Hakko (1985), and Bollerslev, Engle
and Wooldridge (1988).
Following Engle, Lilien and Robins (1987), it is assumed that the conditional vari-

ance is a weighted sum of past squared innovations, £2_.. This conditional variance follows

an ARCH(P) process as follows:

f

P
h? = ap + oy Zw,-sf_i. " (2.6)

1=1

Here, the variance of the error term depends on the intercept ap and the weighted
average of past squared innovations, where w; are the weighting parameters. Using monthly
observations', the ARCH specification has 12 months lags*® as we assume that information

from the past year is useful for predicting the mean. We discount the older information

19 Engle, Lilien and Robins (1987) use quarterly formulation and use four lags.
20 The conditional variance follows a 12-order autoregressive process.
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using a linearly declining weight scheme where w; = (13 —4)/78, and ¢ = 1 — 12, This
declining weight scheme on lag structures also helps cope with the collinearity of the past

square innovation terms, €2_; [see Engle (1982)]. The equation can therefore be written

aSZ l

12 11 1
hg — Oto + O!1 ("7'—8'6?_1 + 'ﬁsf_z "'I" . ‘+' 'ﬁeg_]z) . (2.7)

From the specification above (equation (2.3)-(2.5)), we can conclude that the condi-
tional mean of the excess holding yield E (y;) depends on the conditional standard devia-
tion of the unforecastablé error term. Given that the variation of return measures riskiness,
as Ey.1y. = pu,, the risk premium is an increasing function of the conditional standard

deviation of the returns.

The model specification above is used to generate risk premia? for our entire sample.

2.4 The variables

This section describes characteristics of the dependent variable, the risk premia and the

explanatory variables.

21 We use monthly data and assume that the useful information for predicting the mean comes from the past

year, Thus, in the conditional variance equation, we specify the declining weight on lag structure of past
square innovations as in equation (2.7). However, Engle, Lilien, and Robins (1987) use cluartcrly data, the

lag structure is instead characterised by hf = ag + a1 (75¢7-1 + 3561-2 + 156t-3 + 16€i-4) -

22 Tnitially, I attempted to use a more general specification i.e. the GARCH-M model but (presumably
because of small samples) results were quite noisy. There were problems of flat log-likelihood. |
Generally the GARCH-M methods are very data- intensive. The ARCH-in-mean model with the declining
weighted lag structure makes minimal demands of the data.
There’s a trade-off between bias and efficiency. ARCH-M is better from the point of view of efficiency.
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2.4.1 Dependent variable: Risk premia

This section describes the risk premia data which is the dependent variable in the cross
section regression and the panel data analysis sections. The risk premia generated from
volatility of excess holding yield is referred to as the ex-post term premia or liquidity premia
since the excess holding yield represents the realised or expost premium from holding the

long-term as compared to short-term securities.

In this section, we present the estimation of the risk premia for 43 countries® derived
from the ARCH-M model in equations (2.3)-(2.6). The time series plots of estimated risk
premia (together with the excess holding yield) are presented in figures 2.1 to 2.43. This is
to illustrate their characteristics over time and across countries. Figure 2.44 gives broader
view; it shows average risk premia over the period of 1994-2006 for all 43 countries.

It 1s useful to first consider the descriptive statistics of the estimated risk premia.

Table 2.4 gives descriptive statistics of the risk premia of 6 month versus 3 month treasury

bills across the sample period of 1994-2006. The risk premia appear to be highest in the

3 The data is country level and expressed in different currencies. One may argue that all of the excess
holding yield and risk premia data should be in a common currency.

Ideally we would like to be able to separate out risk from return and risk from exchange rate volatility.

Although there is an issue of currency risk, the reality is rather problematic. Sovereign risk, currency
risk, and interest rate risk are all highly correlated in many emerging countries (which are the majority of
the sample countries considered in my thesis) and hence by gaining exposure to currency and interest rate
risk one is still primarily taking one decision: a decision about the macro risk, just as one does with dollar-
denominated debt.

Also, there is an issue of differences in maturity. The objective of this study is to measure the risk of
government short term assets. Dollar-denominated debt has an average duration of 4 to 5 years, whereas
local currency debt typically comes with interest rate duration of as little as 6 weeks. Moreover, dollar
denominated debt is not widely available in developing countries.

One may argue that the local currency debt is not protected against sudden currency devaluation. However,
a sudden devaluation is rarely an altogether unforeseen event, not least as the macro-economic factors that
eventually lead to such drastic policy action builds up over a period of time and can be foreseen.
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Philippines with average value of 1.98 percent annually. The risk premia in this country
are also highly volatile with standard deviation of 0.58.

The risk premia are also highly volatile in the Latin American countries. The stan-
dard deviations of risk premia within this country group is in the range of 0.52 (Mexico) to
1.94 (Uruguay). On the other hand, the risk premia is relatively low in almost all European
countries and the series are much less volatile. Excluding the Czech Republic, the average
risk premia in the EU is in the range of 0.06 to 0.27 percent annually with standard devia-
tions ranging from 0.10 to 0.23. Hence, there seems to be a relationship between economic

as well as financial development and the risk premia.

Table 2.5 illustrates estimated coeflicients from the ARCH-M estimations in equa-
tions (2.3)-(2.6) and their t-statistics for each of the 43 countries. The results can be sum-

marised as follows. Firstly, there is an ARCH in mean relationship in 16 out of the 43
countries. The ARCH in mean relationship exists when the disturbances are heteroscedas-
tic and the standard deviation of each observation is found to affect significantly the mean
of that observation (a; # 0 and v # 0). Additionally, the ARCH-M coeflicient shows the
correct sign (v > 0) in 34 out of the 41 countries; the risk premia is an increasing function
of the conditional variance of returns®.

Secondly, from the result of ARCH-M estimation in table 2.5, the conditional vari- .

ance of ARCH (12) process is constant (i.e. a; = 0 and thus v = 0) in China, Hungary,

24 We can conduct the sign test to see whether there is a significant positive relationship between the risk
premia and the conditional variance of retum. The null hypothesis to be tested here is that there is no sig-
nificant positive relationship between them. This hypothesis implies that both the positive and negative of v
in equation (2.4) are equally likely to be larger than the other. The results show zero p-value, which indi-
cates that there is a strong positive relationship between the risk premia and the volatility [ Pr (k >= 34) =
0.000013, Pr(k <=234)=0.999998, given N=41, k=34 ].
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Indonesia, Korea, and Sr1 Lanka. The models show relatively flat and less volatile risk
premia in Indonesia and Sr1 Lanka as are illustrated in figures 2.19 and 2.26, respectively.
However, this does not imply that the risk premia of government assets in these countries
are constant.

From the plots of the excess holding yields and estimated risk premia, the series of
excess holding yield in these five countries are so noisy*’ that a systematic pattern of condi-
tional heteroscedasticity does not hold given the quite short time-horizon under considera-

tion. Thus, the conditional variance cannot be predicted by the past squared innovations as

1s suggested by Engle, Lilien and Robins (1987). We also find that the excess return series
shows extreme volatility in Hungary (Figure 2.18) and Korea (Figure 2.25). The excess re-
turn swings wildly (with periods of both negative and positive excess return) without any
systematic pattern in Indonesia and Sri Lanka. We cannot find information for the risk pre-
mia in China (Figure 2.8) and Slovak Republic (Figure 2.36). Again, this can be attributes
to the short horizon of the observations in China and Slovak Republic (see table 2.1 for
data sources, definitions and period of observations).

Lastly, for some countries, although the disturbance is heteroscedastic (a; # 0), the
data are not suggestive of an ARCH-M process i.e. the conditional standard deviation
does not affect the mean. These countries are Norway, Sweden, Finland, Greece, Ireland,
Turkey, South Africa, Argentina, Uruguay, Israel, Hong Kong and Hungary. From figures,

there is no period of stability in the excess holding yield in any of these countries. Hence,

the estimated risk premium is characterised by a relatively flat line. Good examples here are

25 “There is no variation in volatility of the excess holding yield. In other words, the series are constantly
highly-volatile.
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the excess holding return series in Sweden, South Africa, Israel and Ireland. In Sweden,
the variance of the excess return 1s very stable as illustrated in Figure 2.37. The excess
return series in South Africa (see Figure 2.43) fluctuates around the constant mean with a
brief shock in 1998. In Ireland, the excess retumn is also volatile throughout (see Figure
2.21). The excess return in Israel is severely volatile around the constant mean (see Figure
2.22), the series distributed evenly between positive and negative values. This reflects a

fairly unstable financial condition in this country. The risk premia is unsurprisingly high

throughout. The problem therefore 1s that the ttme period under consideration is not long
enough to observe both periods of stability and volatility e.g. Engle, Lilien and Robins

(1987) look at the risk premia in USA during 1960-1985, wherein there is a period of
stability followed by a volatile period. In order to find an ARCH-M process, the samples

must contain both.

The excess holding yield in some other countries swings unsystematically and the
past innovation does not contain information of the risk premia such as Turkey and Uruguay
(sce Fi gure 2.39 and 2.41). For Argentina (see Figure 2.1), there is too large shock in 2001
following period of stability, thus it mimics the predictive ability of the past innovations.
Similafly, surrounded by periods of stability in excess holding yield, there is a large shock
1997-1998 in Hong Kong (see Figure 2.17) according to the Asian financial crisis.

In Finland, there is a negative time trend during late 20th century (see Figure 2.14).
The mean and variance of the excess return are trending downward over the period of

studies. On the other hand, there is no trend in the excess return in Greece and Norway, but

the series is highly volatile that the risk premia is unpredictable.
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As mentioned above, there 1s a significant ARCH in mean relationship in 26 countries
(a; > 0and v > 0) in our study. The characteristics of the excess return are quite similar
to the case of the USA during 1960-1985. From Engle, Lilien and Robins (1987)’s work,
over the period of analysis there are a few interesting shocks in the US economy. There
was an oil price shock in 1973 and 1980, and the severe economic recessions in early
1982. During these periods, there was instability in financial and economic conditions, and

people lost confidence in the assets markets. They were unable to forecast future returns

and demanded more return from holding long-term assets. The volatility in the excess
holding yield produces a higher risk premium in these periods. However, during the more

stable period (1960-1967), we find that the risk premium is quite low and the long run value

~ of the excess return is constant. In our work, the excess returns of 6 month treasury bills

in France (Figure 2.15), Mexico (Figure 2.27), Malaysia (Figure 2.28), and New Zealand
(Figure 2.31) follow the same pattern as the USA case in Engle, Lilien and Robins (1987):
there is a period of tranquillity followed by a period of volatility. Brazil (Figure 2.5) also
follows this pattern, but the volatility in the excess holding return is more drastic.

In Australia (Figure 2.2), Austria (Figure 2.3), Belgium (Figure 2.4), Czech Republic
(Figure 2.10), the excess holding return is characterised by a negative time trend in short
run (during late 20th century) and fluctuates around the constant mean in the long run. In
Spain (Figure 2.13), the mean of excess return fluctuates up and down but the variances
have large swing. There are time trends in the excess return and its variance is not constant

throughout the period of studies with shocks in some periods in Germany (Figure 2.11),
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Switzerland (Figure 2.7), Canada (Figure 2.6), Colombia (Figure 2.9), Denmark (Figure .
2.12), and India (Figure 2.20).

Figures 2.1-2.4 illustrates the average risk premia for all 43 countries over the period
of 1994-2006. Figure 2.44 is the average risk premia for holding 6 month treasury bills
(comparing to 3-month treasury bills). Figure 2.45 is the average risk premia for holding
12 month treasury bills (comparing to 3-month treasury bills). The purpose of figure 2.45
is to show that the difference in average risk premia across countries is consistent across
maturities. We find that the risk premia is generally low in countries with better financial
development and economics conditions. Government assets in Singapore, Australia and

Japan are relatively less risky compared to other countries in the study. Government assets

in the Philippines and all Latin American countries are considered to be more risky than
the rest. We can also perform country comparison of the risk premia by considering the
countries’ income and economic development. Figure 2.46 presents risk'premia (for hold-
ing 6 month treasury bills) comparisons by country group. We find that the risk premia of
government assets in the non-OECD countries are relatively higher than the OECD country
group. Figure 2.47 presents risk premia (for holding 6 month treasury bills) comparisons
by country’s income. The higher income countries have relatively safer government assets.

From a rough comparison of risk premia in 43 countries in this study, it is useful to
extend an analysis by doing the cross section and panel data analysis. In sections 2.5 and

- 2.6, we examine whether the country’s macroeconomic vanables affect the risk premia.
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2.4.2 Explanatory variables:

This section defines our control and explanatory variables used in the risk premia regres-
sion and discusses the expected sign of relationships with the risk premia. The macroeco-
nomic variables we examine are economic growth (GGDP), the inflation rate (INF'L),
the real effective exchange rate (REER), and Fhe volatility of real effective exchange rate,
(VREER). The government fiscal variables pertain to government debt as a percentage

of GDP (DEBTGDP) and the fiscal deficit as a percent of GDP (DEFGDP). The in-

stitutional variables consist of political constraints (POLCONS) and a political risk index

(ICRQG) . These variables will be defined subsequently. The sources and definition of data

are detailed in the data appendix in table 2.2.

A preliminary examination of these relationships 1s presented by using the bar charts
of the explanatory variables and bivariate regression plots of the risk premia and explana-
tory variables. The bar charts of average value of each explanatory variables are presented
in figures 2.48A-2.481. The bivariate regression plots of the mean value of country’s risk
premia and explanatory variables are presented in figures 2.49A-2.491.

The initial income level (GDP94) is our control variable for differences in initial
development levels. The initial level of incomé is derived from the natural log of real gross
domestic product per capita in year 1994 of each country. Initial income also is a proxy
for the financial development. We might expect that there is less risk premia in holding

government assets in countries with higher initial income and better financial development.

To control for heterogeneity among groups of economies, the regression analysis

also include 3 groups of dummies, namely, EMU, NEMU_RICH and POOR. The
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dummy variable EMU stands for member countries of the European Monetary Union
(EMU). We can refer to these countries as the Eurozone?. The second dummy variable,
NFEMU RIC H stands for other high income countries outside the Eurozone such as Den-
mark, Sweden, United Kingdom?’, USA, Canada, Japan, etc. Lastly, the dummy variable
POOR stands for the low to middle income countries such as Czech Republic, Slovak
Republic, Hungary, Poland?®, Malaysia and Thailand, etc. The partitioning of these three
groups 1s presented in the variable list in table 2.2. The definition of high/low income
countries 1S obtéined from the World Bank (2006). Using dummy variables also allow us
to compare these 3 countries groups in the regression analysis. We discuss the reason for

adding these three dummy variables in paragraphs below.

In our context, the inclusion of a Euro-zone dummy variable could be particularly
relevant. The inflation and exchange rate risk associated with their government assets are
closely aligned, given their common currency. We begin our analysis in 1994 which is
the second stage of the implementation of the European Economic and Monetary Union

(EMU)®. At this stage, economic convergence criteria among member countries had been

%6 The Eurozone (also called Euro Area, Eurosystem or Euroland) is the subset of European Union member
states which have adopted the euro, creating a currency union. The European Central Bank is responsible for
the monetary policy within the eurozone.

T Denmark, Sweden and the UK are countries in the European Union that do not use the Euro.

28 Czech republic, Slovak republic, Hungary and Poland joined the EMU on 1 May 2004. However, we do
not include them in the group of Eurozone due to the early stage of membership and their income level.

29 The first stage on the EMU (started on 1 July 1990) was to provide complete freedom for capital transac-
tions, to improve economic convergence and to raise co-operation between central banks. There was also a
free use of the European Currency Unit (a forerunner of the Euro currency) [European Central Bank, 2006].

The second stage (1 January 1994) is to strengthen co-ordination and economic convergence, to establish
European Monetary Institute and to foster the process leading to the independence of the national central

bank.
The last stage (1 Jan 1999) is to officially introduce Euro, to conduct the single monetary policy by the

European System of Central Banks and entry into effect of the intra-EU exchange rate mechanism (ERM I1T)
and into force of the Stability and Growth pact.
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in process, although the official launch of the Euro -was not until 1 January 1999. The
EMU had a major impact on the European financial markets and the management of the
economic policies. It was argued that the currency risk would be reduced following EMU.

Government assets will instead be subjected just to the default risk.

"Government assets among EMU member countries would mainly differ with re-
spect to their credit worthiness, liquidity and tax treatment since intra-EMU exchange
risk should be zero and inflation risk would be the same for every country in the Euro
zone" [Lemmen and Goodhart, 1999]. -

Thus the principal source of relative risk in government debt markets in EMU is credit

risk. The variation in interest rates and exchange rates, which we regard as the market risk is

no longer involved at least in intra-EMU [IBCA, 1996]. We thus may expect no significant
difference between the exchange rate and inflation risk among EMU member countries in

our regression®.

Basically, the initial income and these dummies are similarly functioning as control
variables. They are employed to control for the financial development in general. The

countries’ initial incomes take the economic convergence into account when we measure
the economic growth. The dummy variables help enhance the predictability of the model by

taking into account the income difference and the inflation and exchange rate agreements®’.

An interesting research question is to examine whether EMU member countries have lower
risk premia as a result of their exchange rate arrangement. This issue will be unfolded in

cross section and panel data analysis section.

30 We note that, however, the exchange rate risk still exists externally. The EMU member that trades exter-
nally has more risk than a member that does noti.c. it depends on extent of external trade.

31 Including income dummies tends to enhance the predictability of the model. Figures 2.47A and 2.47B
show that countries with high incomes tend to have lower risk premia. We partially control for income by

using dummy variables, NEMU_RICH and POOR.
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Next, we discuss the characteristics of the explanatory variables. Countries with

superior macroeconomic conditions, less exchange rate volatility, better fiscal conditions

and more reliable political conditions, are expected to have lower risk premia. The superior
macroeconomic conditions ére characterised by low inflation rate and high output growth.
The government will have a good fiscal condition if it has low debt and budget deficit in
proportion with the gross domestic product. The political conditions are relatively more
reliable if there is less political risk in the country and more stable government policy.

The percentage increase in gross domestic product (GDP) during one year defines

economic growth, GGDP. Economic growth 1s defined as
GGDP; = -}ilog(GDP,-t [GDPy_,).

The GDP data are available on a quarterly basis. GG DPF,; is the rate of change in the gross
domestic product of country ¢ at quarter ¢ comparing to the same qﬁarter last year, ¢t — 4.
In the risk premia regression, we use the natural log of the average GDP growth of each
particular country over 1994 to 2006 as an explanatory variable. We expect that a good
economic performance comes along with stable financial market conditions. Alternatively
" slow economic growth might make the government asset in that country. is more risky.

The GDP growth data suggests that there tends to be convergence across the economies
in our sample. Figure 2.48B is bar chart of economic growth on average over 1994-2006.
It suggests that lower income or developing countries (labelled by POOR) experience.
significantly higher growth rates than the higher income group (labelled b); EMU and
NEMU RICH). Comparing this figure with the bar chart of each country’s initial level

of income measured by the gross domestic product in 1994 (figure 2.48A), it suggests that
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the less advanced economies with lower value of initial income (and initial capital) have
higher growth rate of income (and capital).

In the bivariate regression in figure 2.49A, there is a strongly negative relationship
between initial level of income (GDP94) and the risk premia as suggested earlier. On the
other hand, the bivariate regression in figure 2.49B shows a strongly positive relationship
between the risk premia and economic growth. This relationship is somewhat contradict to
our prior that the better economic growth leads to less risk premia required. Referring back
to the chart of average risk premia over 1994-2606 (higures 2.44 and 2.45), the estimated
risk premia for the developing countries are quite high. However, during this period the

more backward economies have higher economic growth rate than developed countries as

suggested by the convergence. This shows the importance of including the initial level
of income variable to control for other factors determining the risk premia apart from the
economic growth.

Inflation is also a potential determinant of risk premia. Investors protect themselves
by requiring nominal interest rates that compensate them for expected inflation as well as
for the risk that the inflation deviates from their expectations. The higher prices rise, the
lower will be the purchasing power of the principal and nominal interest payment;; corre-
spondingly must be higher. Not only do investors want to be compensated for the inflation
they expect, they also want to be compensated for the risk that inflation could increase
during the term of their loan. Inflation (JNFL) is defined as the percentage change of

consumer price index over the corresponding period of previous year. In the cross section
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regression, we use the natural log of the mean inflation for each country over 1994-2006.
We expect a positive relationship between the inflation rate and the risk premia.
The data suggest that the attempt to stabilise inflation among member countries in

EMU seems to be successful. This can be seen in the charts of average country’s inflation

over 1994-2006 in figure 2.48C. Within the Eurozone (excluding Greece®?), the country’s

average inflation over the period varies between the minimum value of 1.88 percent” in
France to maximum value of 4.89 percent in Italy (excluding Greece, the mean inflation of
this group is 2.83 percent).

As mentioned earlier, the inflation levels of the Eurozone members tend not to be dif-

ferent from each others possibly due to the single currency convergence criteria. The higher

income countries (both inside and outside Eurozone) have lower inflation rate than the
lower income group. Comparing inflation level between countriesin EMU and NEMU RICH,
the difference between these 2 groups is not obvious™. However, there is slightly Bigher
variation in inflation rates in the latter group. The developing countries group (POOR)

has highest levels of inflation and the variation of inflation rates is quite substantial.

2 The average inflation over 1994-2006 of Greece is 8.21 percents which is substaintially higher than the

rest of countries in the Eurozone . This is partly because Greece if the last country that join this group. Greece
" was qualified as an EMU memeber state in 2000 and was admitted on 1 January 2001,

33 In the cross section regression, we use the natural log of this value instead.

34 Additionally, we find that the mean inflation in the UK, Denmark and Sweden are not very much different

from the Eurozone (see figure 2.48C). This is reasonable. These three countries are reluctant to join the
Eurozone on political ground; it is not because these three countries have problem qualifying for membership.

However, one might think of the Black Wednesday. It is useful to note that the period of study in this
chapter is from 1994-2006. The Black Wednesday refers to 16 Sept. 1992 when the conservative government
in the UK was forced to withdraw the Pound from the European Exchange rate mechanism (ERM) due to
pressure by currency speculators; as a result the UK economy went through recession. However, it began a
sustained recovery few years later and the economy has been significantly stronger than that of the Eorozone,
despite the damage caused to the economy in the short term. .
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The scatter plots illustrating the relationship between risk premia and the inflation
are presented in figure 2.49C. From the figure, the EMU members are clustered around one
another. The majority of cduntries in the POO R group are more dispersed in terms of both
the risk premia and inflation. Overall, the fitted line shows a clear upward trend, which
reflects a strongly positive relationship between the risk premia and the level of inflation.
The ¢ statistics from the single regression in both figures are significant at the 1 percent
level.

The real effective exchange rate (REER) provides a measure of a country’s com-
petitive position over time by taking the effect of price movements into account®. Move-
ments In ;eal effective exchange rates provide an indication of the evolution of a coun-
try’s aggregate external price competitiveness since it measures the cﬁrrency’s apprecia-
tion/depreciation against a weighted basket of foreign currencies and adjusts for relative
prices between countries. The goods and services produced in particular country may not
find buyers in both foreign and domestic markets if there is a fall in competitiveness. An

improvement/fall in international price competitiveness affects the country’s international

trade position, national production, employment and income. We might expect that a rise

in the REFER (a fall in international competitiveness) results in an economic contraction as

35 To explain the concept of real effective exchange rate, we first refer to the real exchange rate. The
real exchange rate is the nominal exchange rate adjusted for relative prices between the countries under
consideration. It is expressed as:

EP
Ereal = _fJT

where E...; is the index of the real effective exchange rate, F is the nominal exchange rate (foreign
currency per unit of domestic currency) in index form, P is the index of the domestic price level, and P* is
the index of the foreign price level. Instead of using a single foreign currency, the real effective exchange rate
is concerned with what is happening to it against a basket of foreign currencies with whom the country trades

[Pilbeam, 1998, pp.13-16).
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suggested in the Mundell-Fleming model. This in turn might be expected to be associated

with a rise in the risk premia for holding government bonds in that country.

We also link real effective exchange rate volatility (V REER) to the risk premia of
government treasury bills. We measure real exchange rate volatility as the natural log of
the standard deviation of the real effective exchange rate over 1994-2006. Using monthly
data (t) of RE ER in country i, we define the annual standard deviation of the real effective

exchange rate as
1 T
VREER = O’?EER — T‘.Z(REER“ - }?E'E'.RJ2 .
t=1

In this analysis, more volatile real effective exchange rates imply more uncertainty in the
country’s competitiveness position. Thus, we would expect a positive relationship between
real effective exchange rate volatility and the risk premium.

Differences in the country’s competitive position, as measured by the real effective

exchange rate (REER), between the three countries groups is less clear-cut in the data.
The charts of the country’s average real effective exchange rate over 1994-2006 are pre-
sented in figure 2.48D. On the other hand, the exchange rate volatility (VREE‘R) over the
period is generally higher in the POOR group than the higher income group (EMU and
NEMU_RICH). Additionaily, the majority of countries in the EMU group have rela-

tively lower exchange rate volatility than the rest. The charts of the real effective exchange

rate volatility are presented in figure 2.43E.

The plots of the relationship between the risk premia and the real effective exchange

rate are presented in figure 2.49D. The impact of the country’s competitive position on the

risk premia on holding 6-month treasury bills is unclear. Figure 2.49E presents data for
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the relationship between the nisk premia and the volatility of the real effective exchange
rate. There is a strongly positive relationship between the risk premia and the volatility of
the real effective exchange rate which is consistent with our prior. The ¢ statistics from the
single regression is significant at the 1 percent level.

Government debt as a percentage of gross domestic products can be considered as a
determinant of government default risk. The higher the existing debt stock to GDP ratios,

the greater the debt service obligations and the lower the government’s capacity to borrow
and roll over debt declines. This ultimately may result in an increase in the risk of default.
We thus might expect a positive relationship between the risk premia and the government

debt. The regression uses the natural log of the mean government debt as a percentage of

GDP over 1994-2006.

An increase in the fiscal deficit might impact the risk premium for two reasons.
Firstly, fiscal expansion may worsen future public.debt and increase the probability of a |
debt crisis. Secondly, it affects public trust and investors’ expectations. The ability to
control fiscal deficits reveals information about government preferences, the importance of
lobbies (which expect tax cuts or expenditure increases) and the degree of reform imple-
mentation (i.e. future public deficits.). Hence, we might expect the risk premia is increasing
with the government budget deficit. In the regression, we use the mean of the deficit as a
percentage of GDP for country i over 1994-2006, DEFGDP..

The data for government budget deficit and debt as a percentage of GDP over 1994-

2006 are presented 1n figures 2.48F and 2.48G. There is not much different across the
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groups. In figure 2.48F, the negative value represents the government budget deficit®.
On average of 1994-2006, majority of sample countries have gbvemment budget deficit.
The exceptions are Ireland, New Zealand, Brazil, Hong Kong, Singapore, Thailand, and
Slovak Republic, which have government budget surplus. Due to the high variation among
samples, we normalize this variable by taking the natural log of (1 4+ 0.1 * DEFGDP;) in
the regression.

.A scatter plot of the risk premia and the government budget deficit data is presented in

figure 2.49F. There is no significant relationship between these two variables. We suspect,

however, that the budget deficit does not strongly drive risk due to the existence of the
outliers e.g. Norway, Sri Lanka, India, Philippines and Singapore. We will leave this issue

until the next section.

Figure 2.49G contains data on the risk premia and government debt. The predicted
cocflicient of government debts is not statistically significant. Surprisingly, the plots show
negative relationship between government debts and the risk prémia. It can be argued that
government debts are not always bad. Debts reflect the demand for government assets by
Investors. The greater demand for them (given that there is no constraint on the supply
side) may also mean that they are safer bet than private assets or foreign assets. Thus, it
doesn’t always mean that countries with high proportion of public debt will have inferior
fiscal stance and economic condition. For example, Belgium and Philippines both have

high government debt (see figure 2.48G) but the risk premia for holding securities in the

36 This rule applies for figure 2.48F only, to give clearer illustration. In the analysis beyond this point, such
as in the bivariate regression plots, cross section and panel regression analysis; the government budget deficit

has positive sign.
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former is less than the latter country (see figure 2.44). On the other hand, there are low
government debts in Australia and Colombia. Unsurprisingly, the risk premia in Australia
s lower.

The political variables used in this paper are the political risk index (/CRG) cre-
ated by the PRS group and the political constraints index (POLCONS5) by Henisz (2000,
2002).

The political risk index (7 ORG) measures the political stability of countries on a
comparable basis. The index is based on 100 points. The higher number of points indicates
lower potential political risk e.g. 80-100 points represent very low risk and 0-49.5 points

represent very high risk. In the political risk assessment, the number of points depends on

the fixed weight of the political risk components. The political risk components and their
weights in the parentheses are Government stability (12), Socioeconomic Conditions (12),
Investment Profile (12), Internal Conflict (12), External Conflict (12), Corruption (6), Mil-
itary in Policies (12), Religion in Policies (6), Law and Order (6), Ethnic Tensions (6),
Democratic Accountability (6) and Bureaucracy Quality (4). The data for ICRG are avail-
able annually. In the regression, we take natural logs of the mean of the political risk index
over 1994-2006. We might expect a negative relationship between JCRG and RP3_6. In
other words, lower risk premia for holding government assets should be positively related
to the ICRG rating.

The P_OLC’ON 5 measures the effective political restrictions on executive behaviour.
It accounts for the veto powers of the executive whether or not there are, two legislative

chambers, sub national entities and an independent judiciary. The index ranges from zero
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to one, where the higher value indicates stronger political constraints on the government.
We take the natural log of the average values of POLCONS over 1994-2006. The stronger
political constraint reflects a more stable government policy, which may in turn result in
reduced risk premia.

Higher income countries tend to have lower political risk ratings (higher score) and
stronger political constraints than the lower income' group, as shown in figure 2.48H and
2.481. From the scatter plots in figures 2.49H and 2.49], the risk premia exhibit négative
correlations with both political variables as expected. The scatter plot of the risk premia
and the political risk rating is presented in figure 2.49H. The political risk index negatively
determines the risk premia és we expected. The predicted coefficient is highly significant
(at the 1 percent level). The scatter plot of the risk premia and the political constraint
is illustrated in figure 2.491. The determinant of the political constraint index on the risk
premia is less strong but the sign of the predicted coefficient is correct. The predicted
coeflicient is significant at the 12 percent level.

The next section is to present the result from the cross section regression analysis.

2.5 The cross section regression

This section examines the determinants of risk premia on holding 6-month treasury bills in
43 countries using cross section regression analysis. We test whether macroeconomic vari-
ables, government fiscal vanables and political variables determine the risk premia. The
dependent variable in the regression is the average risk premia for holding 6-month trea-

sury bills comparing to 3 month treasury bills (RP3_6) for different countries over the
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period 1994-2006 (as depicted in figure 2.44). In general, investors who hold these as-
sets afe mainly financial institutions. These financial institutﬁions are assumed to minimize
Investment risks by spreading assets among different investments both nationally and inter-
nationally. The difference between these 2 assets is that holding shorter term treasury bills
s less subjected to liquidity risk. In other words, the ability to sell or convert a security
into cash is obviously greater for the shorter term treasury bills.

A small sample version of heteroskedasticity consistent covariance matrix estimator,
HC3 proposed by MacKinnon and White (1985)* is applied to correct for heteroskedas-
ticity in the cross-sectional data analysis*. The following paragraphs present the results of
the risk premia cross-section regression on the macroeconomic and political variables.

The starting point for the risk premia cross-section regression® is to regress the risk
premia on the macroeconomic variables, initial level of income and the country’s economic
and income group dummies. The results are presented in column (1) of table 2.7. The
results show that inflation (INFL) and the economic growth (GGDP) are significant

at the 5 percent level®®. The budget Deficit as a percentage of GDP (DEFGDP) has

predictive power at the 10 percent level. Initial level of income is significant at the 15

percent level. Central government debt as a percentage of GDP (DEBTGDP) and the

37 Long and Ervin (2000) produced an extensive study of small sample behaviour and arrive at the conclusion
that HC3 provides the best performance in small samples (less than 250 observations) as it gives less weight
to influential observations.

38  \When the variance of the errors varies across observations, OLS becomes inefficient and the estimates of
the standard errors are inconsistent. This results in incorrect inferences. For a careful data analysis, we thus

correct for heteroskedasticity in the cross sectional data analysis by using MacKinnon and White (1985)’s

HC3.

39 The regression is based on the heteroscedasticity consistent covariance matrix (HCMM) version HC3 by
Mackinnon and White 1985. This helps correct heteroscedasticity in the small sample size model (n < 250).

40 The magnitude will be presented in the preferred model. It will be discussed in the latter paragraphs.
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real effective exchange rate volatility (V REER) do not statistically determine the risk |

premia. Approximately 74 percent of the variability of the risk premia is accounted for by
the explanatory variables 1n the model.

Column (2) of table 2.7 adds the political variables, POLCONS and ICRG to-the

model. The economic factors are robust to the inclusion of additional explanatory variables.
However, the economic factors highly dominate in the risk premia regression, thus the
political variables have limited explanatory power*. The sign of the predicted coeflicients
are as expected although are not significant. We can conclude from the regression in column
(2) that the short run macroeconomic circumstances do most of the work in explaining

the risk'premia e.g. the higher inflation and government budget deﬁcif, and the lower
economic growth lead to higher risk premia. In contrast, the level of long run development
as illustrated by the institutional variables, i.e. the political risk index and the political
constraint index, and the public debt* do not determine the risk premia.

Column (3) of table 2.7 excludes the insignificant explanatory variables. The results
from the previous section are unchanged. The effect of the deficit (as a percentage of GDP),
DEFGDP become stronger and is significant at the 5 percent level. The variables eco-
nomic growth (GGDP) and inflation (I N FL) are once again significant at -the 5 percent

level®. The standardized coefficient* (beta value) of this model is also presented in.table

1 Adding political variables POLCON'S and ICRG separately into the model in column (1) of table 2.7
also does not improve the explanatory power of each political variable in the regression.

92 A good example is again in Belgium. The average government debt as a percentage of gross domestic
product over 1994-2006 is high in this country (as illustrated in figure 2.48G). However, the risk premia for

holding govemnment asset is quite low (see figure 2.44). For the case of this country, high debt may be a sign
that a country is a safe bet.

- 43 Note that in column (3), omitting DEBTGDP and REER volatility, VREER yields 9 more observa-
tions which are Argentina, Brazil, Greece, Mexico, Sri Lanka, India, Indonesia, Korea and Thailand.

44 The standardised regression coefficients (Beta value) are computeci by STATA to compare the relative
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2.7. It indicates the size of the change in the risk premia, RP3 6 (in term of its standard de-
viation) with respect to a one standard deviation in the explanatory variable. For example,
based on the estimates in column (3), a one standard deviation increase in IJNF'L (from
Germany to Portugal’s level) raises the risk premium by 1.29 of a standard deviation (from
Germany to Indonesia’s level®).

Finally, it is possible that these outlying observations might skew our test for het-
eroscedasticity in column (3). We thus identify influential observations by DFITS mea-
sure*® of | Welsch and Kuh (1977). The measure suggests removing observations in Ar-
gentina, Brazil, Norway, Sri Lanka, Indonesia, Philippines and Singapore*’. We omit these

7 countries from regression in column (3) and present the result in column (4). Compar-
ing the previous column with the latter, dropping observations reduces the variation and

standard errors of all estimated coeflicients. Additionally, column (4) suggests the model

strength of various predictors within the model. These beta coefficients are measured in standard deviations
instead of units of variables. The Beta values are presented for models in column (3) and (4) of table 2.7. The
results are present at the bottom part of the table,

*3" The rank of countries by the average risk premia for holding 6 month treasury bill (comparing to those
with 3 month maturity) over 1994 to 2006 can be found in figure 2.44.

% We assess “Influence” of the observations by DFITS measure by Welsch and Kuh (1977). An observa-
tion is said to be influential if removing the observation substantially changes the estimates of coefficients.
Influence can be thought of as a product of leverage and outlier. The former measure how far an indepen-

dent variable deviates from its mean. These leverage points can have an effect on the estimate of regression

coefficient. The latter is an observation with large residual which may indicate a sample peculiarity or may
indicate a data entry error. The DFITS measure summarise the information in the size of the residuals and

the size of leverages (h;). Following Bollen and Jackman (1990), the equation for DFITS is

DFITS; = 1‘;1/ 1 ﬁih"

where r are the studentized residuals. Large residuals or large leverage increases the value of DFITS. Belsley,

Kuh and Welsch (1980) suggest that DFITS values greater than 21/k/n deserve further investigation (where
k = number of independent variables and n = number of observations).

47 Omitting observations from these 7 countries are reasonable. Firstly, there are limited observations in de-
riving risk premia for Argentina (from 1998:07-2002:01), Sri Lanka (from 1994:12-2001:01) and Indonesia
(1994:12-2001:01). Lastly, the excess holding yield series in these 7 countries show the statistically insignif-
icant ARCH-M. This is partly due to the economic crisis which generates large shocks to the excess holding
yield series, for example, the large economic shock in Argentina in 2002.
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does not suffer from heteroskedasticity (based on Breusch-Pagan and White tests*®) and
Omitted variable bias (based on Ramsey’s RESET statistics)*. Column (4) is thus the pre-
ferred model. In this regression, the power of INFL and DEFGDP becomes stronger
and are both significant at the 1 percent level. GGDP is once again significant at the 3
Percent level. A one-standard-deviation increase in I N F'L would raise the risk premia by
71.92 percentage points® (or a 1.23 standard deviation increase in the predicted risk pre-
mia). Additionally, a one standard deviation increase in an economic growth would yield
a 0.91 standard deviation decrease (or 53 percent reduction) in the predicted risk premia.
Lastly, a one standard deviation increase in the deficit as a percentage of GDP would yield

a 0.55 standard deviation increase (or 32.3 percent increase) in the predicted risk premia.
The scatter plots of the risk premia regression of the preferred model (column (4) of

table 2.7) are presented in figure 2.50. These figures show scatter plots of natural log of
Inflation, natural log of government budget deficit (% GDP) and economic growth, con-
ditional on the natural log of initial level of income, and other control variables. All the
three explanatory variables are in correct sign and are statistically significant. Empirically,
risk averse investors appear to require less risk premia for holding government securities in
éountries with a sound and stable financial market condition, i.e., the lower level of infla-

tions and the government deficits and higher economic growth. Referring back to section

8 The test on heteroskedasticity given by the Breusch-Pagan test and the White's test. Both test the null
hypothesis that the variance of the residuals is homogenous. From table 2.7, column (4), there is no evidence

against the null hypothesis.

19 The omitted variable bias test (ovtest) command performs a regression specification error test (RESET)
for omitted variables under the null hypothesis that model has no omitted variables. From table 2.7, column
(4), the null hypothesis is not rejected.

50 This figure is also another form of the standardised regression coefficients. It represents the unit change

in the dependent variable (natural log of risk premia) with a one standard deviation change in the explanatory
variable. The figure is not shown in the table 2.7.
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2.4.2, the bivariate regression plots of risk premia and economic growth (figure 2.49B) sug-
gested a strongly positive relationship between the two variables. It is interesting to note
here that after controlling for the initial level of income, there is a negative relationship be-
tween the risk premia and economic growth as suggests in our priors. The regression plots
are presented in the upper right panel of figure 2.50.

We can also compare the scatter plots from a single cross section regression of risk
premia on the DEFGDP (in figure 2.49F) with its conditional plots (in second picture of
figure 2.50). We observe that after cutting outliers (Argentina, Brazil, Norway, Sri Lanka,
Indonesia, Philippines and Singapore), the DEFGDP is statistically significant in the risk

premia regression.
We can also undertake the risk premia analysis by country group from column (4)

of table 2.7. Lower income countries® are estimated to have.risk premia about 19 per-

cent’ more than in the high income countries outside the Eurozone, holding other variables
constant. In the high income countries outside the Eurozone, the risk premia on holding
government assets is predicted to be 10 percent more than those in Eurozone.

The results of the standard cross section regression tell us the relationship between the
risk premizi and the macroeconomic and political variable on average of time during 1994-
2006. In the next section, we consider how changes in the macroeconomic and political

variables over time affect the change in the risk premia over the same time period. This can

be done by the panel estimation of the risk premia.

51  Ip the preferred model (column 4 of table 2.7), we include dummy variables EMU and POOR in the
model. The coefficient (and t-statistics) of dummy variables are —0.10(0.20) and 0.19(0.38), respectively.

52 The dependent variable (the risk premia) is measured in natural logs, thus we can interpret the coefficients
of the dummy variables in percentage.
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2.6 Panel Data Analysis

2.6.1 Methodology

In this section, we employ panel data analysis to study the behaviour and determinants
of government asset risk premia in 43 countries over the period 1994-2006. In the panel
regression, we examine annual data®. The risk premia and explanatory variables data are
annualised by taking average value of the monthly observations.

In the panel regression analysis, there are 3 critical methodological considerations.
Firstly, the panel regression analysis allow us to take into account the arguments that the

risk premia is time varying (as stated in sections 2.1 to 2.4). Additionally, it accounts for
omitted variables and unobserved heterogeneity by incorporating the fixed country effect

into the model. Econometrically, the Hausman test indicates that the fixed effects model are
more suitable for the data i.e. there is a systematic difference in the coeflicients between
the random effects and the fixed effects models (p=0.00).

The second methodological consideration concerns how the risk premia is modelled.
Choosing the dynamic panel model by taking the lagged dependent variable as an additional
regressor is appealiné in ecénometric sense. The Augmented Dickey Fuller test reveals
that the risk premia RP3_6;; series follow a stationary first order autoregressive process.

Intuitively, the behaviour of the current risk premia partly depends on the measured value in

3 We move to the use of annual data in the panel analysis because many series of the explanatory variables

are only available annually such as political constrain index (POLCON), international country risk guide
index (ICRG), government debt (Yoof GDP) and government deficit (% of GDP). -
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the recent past™. Thus, including the lag dependent variable accounts for partial adjustment

of risk premia behaviour over time*,

To examine the determinant of the risk premia, the following model is estimated:

Yit = YVYit-1 T xitﬁ + 7; + Wt + €5, (2.8)

given|y| < 1;4=1,..,Nandt =1, ..., T. The time effect is ;. The unobserved individ-
ual and time invariant country’s fixed effect is 7;. An unobserved white noise disturbance

" 15 €;. The subscripts 7 and ¢ represent country and annually observed time period from

1994-2006, respectively. Following Bond (2002), we assume that the disturbances €;; are

serially uncorrelated and are independent across individuals;

o > 0,

E (€t €5,0) 0;¢ # jort # s,

E(zit,e55) = 0;V1,7,1,s.

The term y;, is the dependent variable RP3_6;;, the risk premia for holding 6 month trea-

sury bills (compared with 3 month treasury bills). We normalise® it by taking natural

5 Intuitively, people form their expectation about the risk premia in the future for holding government bonds
based on its past. For example, if the risk premia has been higher than expected in the past, people would
revise expectations for the future. This can be referred to the theory of adaptive expectations.

°5 Another motivation for including lags would be to account for exogenous shocks that are believed to

have continual effects over time. The coeflicients on lagged dependent variables imply whether these factors
have a greater impact over time or whether their impact decays and the rate at which it decays. Including

lags of dependent variables as regressors is a parsimonious way of accounting for the persistent effects of
explanatory variables in the past and can also help eliminate serial correlations in the disturbance term (Beck

and Katz, 1996, and Wawro, 2002).

6 There is hi gh variation in the samples. The risk premia data and other explanatory variables are thus nor-
malised to correct for the relatively favourable and unfavourable economic conditions and other influences,
which affect the risk premia difference among countries. The normalisation is implemented by taking natural
log to the variables. However, in the raw data, some observations have negative value such as risk premia
(minimum value is -1.94), inflation rate (minimum value is -3.96) and deficit as a percentage of GDP (mini-
mum value is -20.79), the normalisation for such case is to take natural log to (14+0.1RP3 6), (140.1IN FL)
and (14+(DEFGDP/30)).
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log to (1 + 0.1RP3_6);:. The vector of strictly exogenous explanatory variables is z;,
>Which consists of natural log of inflation {In (1 + 0.1INFL).,] , natural log of real effec-
tive exchange rate {In REER;;| and its annualised standard deviation, the economic growth
|GGDP,) , natural log of debt and deficit as a percentage of GDP [In DEBTGDP,;; and
In(1+4 (DEFGDP/30));], natural log of the political risk index [In JC RG] and the nat-
ural log of the political constraint index [In POLCON,,]. The descriptive statistics of these
Variables after normalisation is presented in table 2.8.

The last methodological consideration concerns the choice of estimators to accom-
modate the joint presence of dynamics and unobserved heterogeneity in individual coun-

tries. We employ Bruno’s (2005a,b) bias-corrected least squares dummy variable (LSDVC)

approach to model the risk premia. The rationale for using this estimator over the rests is
presented in the following paragraphs. -

Although the autoregressive panel data model helps account for dynamic partial ad-
Justment of the dependent variable, it also introduces bias into the model (Nickell, 1981 and
Bond, 2002). According to the standard results for omitted variable bias, the OLS estima-
tor of 7y (in equation (2.8)) is inconsistent and biased upwards since the lagged dependent
variable is positively correlated with the error term due to the presence of the fixed effects.
The Within group or fixed effect estimator (LSDV) is instead biased downwards in case of
small T panel even when N is large (Bond, 2002). This is because the within group trans-
formation induces a correlation between the transformed lagged dependent variable and the
transformed error term in the case of small time period data (Nickell, 1981). I;l this study

the time dimension of the panel is small (T" = 11) thus estimating the least square dummy
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variable model with a lagged dependent variable results in biased estimates. In estimating
the dynamic panel data model, Judson and Owen (1999) found that the bias of the LSDV
can be large even when 1" = 20.

The candidate consistent estimator will lie between the OLS and LSDV estimates.
In previous literature, the first difference-1V estimators (Anderson and Hsiao, 1981 and
1982), the General Method of Moments (GMM) estimators (Arellano 1989; Arellano and
Bond, 1991; Arellano and Bover, 1995) and system GMM (Blundell and Bond, 1998)
are usually app]ied-to solve the first order dynamic panel data models. However, these
methods are only efficient asymptotically and thus are not suitable for small sample data.

Bruno (2005a,b) pointed out that the. weakness of these estimators is that their properties
hold for large IV, so they can be severely biased and imprecise in panel data with a small

number of cross-sectional units, such as most macro panels.

A method for implementing the corrected least square dummy variable (LSDVC)
gained popularity in recent literature and was introduced by Kiviet (1995 and 1999) for
balanced panels. Bruno (2005a, b) extended the LSDVC estimation to unbalanced panels
with a strictly exogenous selection rule. The LSDVC offers a method to correct the bias in
LSDV estimator for samples where NN is small or onI)Ir modérately large. The Montecarlo
evidence in Judson and Owen (1999)*7 showed that the LSDVC estimator is preferred to the
GMM estimators when IV is small or only moderately large. This argument is supported

by Kiviet (1995) and Bun and Kiviet (2001).

87 Judson and Owen (1999) use an RMSE criterion to evaluate different techniques for estimating dynamic
panel models in macroeconomic balanced panel datasets. The study found that for panels of all sizes, a
corrected LSDV (LSDVC) is the most preferred estimator since it generally has the lowest RMSE compared
with OLS, LSDV, GMM (both one-step and two-step estimators by Arellano and Bond, 1991), Instrumental
variables (by Anderson and Hsiao; 1981) estimators.
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There are three consistent estimators available to initialise the bias correction in the

LSDVC estimation, which are as follows. The first one is the Anderson and Hsiao estimator

(AH), with the dependent variable lagged twice used as an instrument for the first difference
model with no intercept. The second ésthnator 1s a standard one step Arellano and Bond’s
Cstimator (AB) with no intercept. Lastly, the standard Blundell and Bond estimator (BB)
with no intercept. Considering the nature of the risk premia data in this study, the AH
estimator is chosen to initialise the correction procedure. The data are characterised by

Small cross section observations, the BB estimator tends to perform badly since BB imposes

more instrument and more moment conditions. The AB estimator performs better than AH
If the estimated coefficient of the lagged dependent variable, « (in equation (2.8)) in the
LSDV estimation is persistent. However, from table 2.9 columns (3) and (4), ~ is only
approximately 0.26 in this study. Thus the AH estimator is the best choice®®. Additionally,
the statistical significance of the LSDVC coeflicients has been tested using bootstr.apped
Standard errors (with 200 iterations).

It is useful to point out that in the corrected least square dummy variable (LSDVC),
Kiviet’s bias correction assumes strict exogeneity in the explanatory variables, ;. If the
the explanatory variables are not strictly exogenous, the bias correction term is invalid®®. In
the risk premia measures, there is one concern about the exogeneity of the right hand side

variables i.e. economic growth, GGDP,*°, We can do a robustness check for the correct

58  1lowever, we note that based on the finding by Bun and Kiviet (2001), differences in the initial estimators
have only a marginal impact on the LSDVC performance.

9 luang (2005) correct the weakness of this methodology by using the lag of explanatory variables instead
in the regression. However, this case cannot be applied to the risk premia measures. Intuitively, the risk
Premia is sensitive and reacts quickly to the shock in macroeconomic circumstances.

%0 1fthe GGDP varible is proved to be endogenous, it is more proper to apply instrumental variable regres-
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LSDV estimators by implementing Instrumental Variables estimation of the fixed effects
Panel data models (IV-FE), allowing possibility of endogenous regressors. The rest of the
Variables are treated as strictly exogenous.

We perform instrumental variables regression (or two stage least squares) to estimate
the structural model for the risk premia, RP3_6; (equation (2.8) ). In the structural model,
RP3__6 1s the endogenous dependent variable, GGDP, is an endogenous regressor, and the

Iest are exogenous variables. The first stage regression is modelled as
GGDR = Q-+ ﬁlDUBIt + ﬁzDUBItz + ﬂ31/t T Us .t (29)

where DU B1, is the natural log of crude oil price®! (Arab Gulf I_)ubai) in US dollars per
barrel, DUBI} is the square of natural log of crude oil price and Y; is the real Gross

Domestic Product per capita relative to the United States®?. We postulate that economic

growth variable (GGDPF,) is a function of DUBI,, DUBI?, and Y;. The variable Y, re-
flects the degree of economic convergence. The change in oil price has short run impact®
on the economy. A significant increase in oil price can slow down the economic growth
In oil importer countries through its effects on spending, or aggregate demand. It also si-

mliltaneously create inflationary pressures through increased prices of oil products used by

sion. The limitation of the Kiviet’s correction in the LSDVC measures is that it does not allow instruments.

°l The oil price data are obtained from Datastream, 2006.

2 The current per capita GDP expressed relative to the United states (US=100) is obtained from the Penn
World Table, 2006.

3 Under the assumption that the oil prices do not increase sharply and become higher than their already
high levels, their long run effect can be manageable. The impact of higher oil prices in the long run is that
they possibly reduce the production capacity. However, dealing with the higher oil price in the long run can
take place in many ways such as developing alternative energy sources and conserving the oil. Moreover,
productivity gains from diverse sources, including technological improvements and a more highly educated
workforce, are likely to exceed by a significant margin the productivity losses created by high oil prices

(Bernanke, 2004).
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consumers, such as gasoline and heating oil and prices of alternatives such as natural gas.
Thus GGDP, is expected to have significant negative relationships with the oil price. The
. nonlinear relationships are examined as well. GGDP, is also expected to have inverse re-
lationship with the economic convergence variable, Y;. The country’s real output relative
to the United States implies the rate at which the economy catches up the United'States.
Countries with lower GDP per capita relative to the United States are expected to grow
significantly faster than rich countries and they tend to catch up or converge to those with
higher real per capifta output in a faster speed.

The IV-FE is introduced as a robustness check estimator instead of being the best
estimator because the IV-FE estimator also has a weakness. Its properties hold for large
number of cross sectional units (IV), so it can be biased and imprecise in panel data with
small number of N, such as most macro panels including this work. In conclusion, the
Kiviet corrections address the problem of small sample bias, but it is invalid if there is
endogeneity problem. In contrast, the IV can correct the endogeneity, but it is probler_n-
atic in the small cross sectional samples. The rationale for choosing best estimators here

s to compare the results of the IV-FE and the fixed effect regressions (LSDV). If the esti-
mated coefﬁc;ients and standard errors are not systematically diflerent, we can emphdsise
the Kiviet approach based on the bias correction of the LSDV estimator. Then the initial
puess that the economic growth variable is endogenous is proved to be invalid as it does
not change the results in the fixed effect estimations.

In the next section, we present the results of the risk premia regression using OLS,

L.SDV, IV-FE and LSDVC estimators. In the OLS, IV-FE and LSDV estimators, the stan-
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dard errors computed are asymptotically robust to heteroskedasticity and serial correlation.
The results will be presented in aggregate and subgroup estimates. The subgroup is deter-
Mined by the country’s income level. To pick up unobserved time effects, year dummies

(w0,) are included in all regressions in this study.

2.6.2 The Regression results

2.6.2.1 Whole sample results

The panel regression results for the whole sample are presented in table 2.9, including
estimation by OLS, LSDV, IV-FE and LSDVC. Estimated p-values are given in parentheses

below point estimates of parameters. For each estimation procedure, the first column is the

baseline specification. In these, we control for the impact of macroeconomic variables in
the risk premia regression. In the second column, we add political variables to the baseline
Mmodel.

The results from the pooled regression (OLS) [in columns (1) and (2)] and the LSDV
or the dynamic fixed effects estimator [columns (3) and (4)] are presented for comparisons
With the result from the best estimates, LSDVC [(columns (7) and (8)]. Before discussing
the result from the LSDVC estimates, we check the robustness of these measures by I1V-FE.

The risk premia regression by IV-FE can be presented by columns (5) and (6). We test
the validity of instruments in equation (2.9) by the Sargan-Hansen test for over-identifying
restriction®. The results does not reject the null hypothesis that the instruments (DU B1,,

DUBI?, and Y}) in equation (2.9) are valid instruments (p-value =0.973 and 0.960 in mod-

4 gee Hayashi (2000) page 227-228, 407, 417 for further discussion.
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els in columns (5) and (6), respectively). Thus the instruments are indeed exogenous and
Correctly excluded from the estimated equation. We also perform the Anderson (1984)
Canonical correlations test. It is a likelihood ratio test of whether the equation is identified,
1.e. that the excluded instruments are relevant, meaning correlated with the endogenous re-
gressors. We reject the null hypothesis that the equation 1s under-identified (p-value =0.00
in both models in columns (5) and (6)). Thus, 1t indicates that the model is identified.

We then compare the coefficients of parameter in LSDV and IV-FE regressions. The
results suggest the effect of the economic growth 1s weaker after being insﬁmented. How-
€ver, the resulting coeflicients of the lag dependent variables and the explanatory variables,

and the standard errors in both measures are unchanged. We then employ the Hausman test

to check whether there is a sufficient difference between the coefficients of the instrumental
Variables regression (IV-FE) and those of the standard fixed effect (LSDV). The Hausman

test clearly indicates that coefficients estimated by IV-FE are not statistically different from
those estimated by LSDV (the null hypothesis that different in coeflicients is not system-
atic is not rejected, with ¥2(7) = 0.45 and prob. > x°= 0.9996). This suggests that we can
€mphasise on the results of the LSDVC estimates. We can now proceed the analysis of the
€stimated results from the preferred estimators, LSDVC.

The estimated results from the LSDVC are as follows. First, the estimated coefli-
Cients of the lagged dependent variable estimated by LSDVC lie between the OLS and
L SDV estimates as proposed in the méthodology section.

Secondly, the greater real effective exchange rate volatility (V REER) and the lower

economic growth (GG DP) are strongly suggestive of the higher the risk premia for hold-
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Ing government’s short term assets (RP3_6). In both the baseline model and the second
model specifications (columns (7) and (8) of table 2.9, respectively), the real exchange rate
Volatility (V RE E R) is a highly significant determinant of the risk premia and is significant
Ql the 1 percent level. The results are robust across all estimates. In both the baseline spec-
Ification and the second model of the LSDVC estimates, the coefficients of the volatility
Of real effective exchange rate (V REER) in the risk premia (RP3_6) regression is 0.01.
The interpretation is that as VREER increases by 1 unit, RP3_6 rises by 0.0372 percent
annually®. |
Economic growth (GG D P) significantly determines the risk premia (RP3_6) at the

7 percent and the 5 percent levels in the first and second models, respectively. The results

are consistent with the LSDV estimates. The coeflicients of economic growth (GGDP) in
the risk premia (RP3_6) regressions are -0.461 and -0.481 in the baseline specifications
and in the second model of LSDVC estimates, respectively. In the baseline specification,
as the economic growth increase by 1 percent annually®, the risk premia decline by 1.4642
Percent annually. In the second model, the risk premia decline by 1.5442 percent annually
With respect to 1 percent increase in the economic growth®.

The finding that economic growth has an important explanatory role for the dynamics

of the yield curve corresponds to the work of Ang and Piazzesi (2003) which suggest that

®5 This fi gure is obtained by anti-log procedure. The detailed calculation is presented in the Appendix to

Thesis; Appendix A, section A.1.1.

o8 We calculate the economic growth variable by initially using quarterly data. The unit of growth is percent
qQuarterly. The economic growth at quarter ¢ is GGDP,. It is defined as (InGDP, — In GDP,,...:;)/4. This is
to avoid the seasonal effects. Intuitively, this chapter calculates the economic growth by comparing GDP ata
Particular quarter this year with GDP at the same quarter in the following year. To convert it to annual data,
We average the GDP growth of each quarter within a year.

%7 These fi gures are obtained by anti-log procedure. The detailed calculation is presented in the Appendix
to Thesis; Appendix A, section A.1.2.
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macro factors explain up to 85 percent variation in bond yields®®, and Hordahl, Tristani and
Vestin (2006).

It is interesting to note that coefficients of the economic growth are not statistically
significant it the OLS regressions (columns (1) and (2) of table 2.9). However, they are

statistically significant in the regressions that include country fixed effects, n, (in equation

(2.8)), which can be seen in columns (3) to (8) of table 2.9. Referring back to figures 2.48B
and 2.49B, countries with higher average risk premia are growing faster perhaps due to
convergence. In contrast, countries with lower risk premia tend to have slower economic

growth. The economic growth rate thus correlates to the fixed country effects. For example,
assets in the US have low risk because of a highly developed financial system, economic
stability and relatively high market confidence. However, the economic growth rate in the
US is not as high as in Mexico, which is less financially developed. The OLS fails to dis-
tinguish the country specific factors, it thus bias coefficients of the economic growth in the
risk premia regression back down to zero. This explains why the coeflicients of GGDP
are not statistically significant in the OLS regression. In contrast, fixed effect estimation
distinguishes institutional features of high and low income countries. Fixed effect estima-

tion allows the influence of economic growth on the risk premia, holding country effects

constant.

68  Considering a reverse relationship between the risk premia and the economic growth, some other works
use the yield curve to predict the macroeconomic conditions such as Ang, Piazzesi and Wei (2006). These
studies find that the term spread has limited power in forecasting GDP growth but the short term interest
rates perform better in predicting GDP growth. Accordingly, we check for the causal relationships between
the risk premia and the economic growth and found that the risk premia does not determine the risk premia.
Thus, we can be safe from the endogeneity problem.
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A key finding is the strong statistical relationship between exchange rate volatility
(VREER) and risk premia (RP3_6). Intuitively, an investment decision is made under
uncertainty over the economic environment sﬁch as exchange rates, and future tax and reg-
ulatory policy. An uncertainty in assets retum and foreign exchange is generally captured
by their series volatility. The risk averse investors tend to require higher risk premia for
holding assets denominated in the higher volatile currency.

We found that government debt (DEBTGDP) and the fiscal deficit (DEFGDP)
do not determine the risk premia in the panel regression®. This corresponds to Lamfalussy
(1989) who argued that the fiscal stance of governments is often insufficiently reflected in
risk premia.

In the OLS regression, the coefficients on DEBTGDP are significant at the 6 per-

cent and the 7 percent levels, respectively (see columns (1) and (2) of table 2.9). However,
the fixed country effects eliminate the importance of DEBT G DP. From these results, we

can infer that DEBTG D P may be important but it correlates with the fixed effects. It is
likely to be the data problem since the series observed are quite short and do not vary much
over time.

Finally, the political variables (POLCON and ICRG) have limited explanatory
power to the risk premia. In a preliminary test using a simple pair-wise correlation, both
variables appear to be individually significant at the 1 percent level. However, the effect

of these two variables is weak in the panel regression. This is partially because of the

69 Even though the risk premia appear to be significantly positively relate to the government debt as a per-
centage of GDP (DEBTGDP) at the 10 percent level in OLS regression (columns (1) and (2) of table 2.9),

However, the estimates do not wipe out all the country’s time invariant fixed eflects that can influence the
determinant of the risk premia. Thus the results from the OLS regressions are subjected to bias,
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time dummies (z;) in the regression. Adding time dummies is a conventional way to pick

up unobserved time effect. However, it is important to note that with the time dummies,

we cannot identify variables whose change across time is common to each country. It is
possible that the IC RG index 1s collinear with the time dummies. As a result, the political
risk index does not significantly determine the risk prexhia when the time dummies are
included (Note that removing the time effects from the LSDV and LSDVC estimations in
table 2.9, we found that the JCRG index become significant at 5 and 12 percent level,
respectively’®.).

We can conclude’ that risk-averse investors tend to require less risk premia for hold-

ing government assets In countries with good economic performance e.g. high economic
growth and stable external price competitive position e.g. low volatility of real effective ex-

change rate. Although with caveats, the political variable and government fiscal conditions

have limited ability to explain the risk premia.

2.6.2.2 Sub-samples

In this subsection, we split the data according to income groups (high income and
lower income groups) to restrict the income heterogeneity across countries. The definition
of high/lower income countries is according to the World Bank (2006) country classifica-

" tion™. The details of this classification are presented in the last column of table 2.1. This

70 Removing the time dummies from LSDV and LSDVC models, the coeflicients (and probability) of ICRG
are -0.068 ( p=0.04) and -0.062 ( p = 0.12), respectively.

71 Lastly the results for a reduced panel where the countries with no time-variation in volatility are omitted

is presented in appendix to table 2.9. Comparing with the panel regression with full sample in table 2.9, the
results are quite similar. To maintain the sample size, we keep results in table 2.9 as the main finding,

2 For operational and analytical purposes, the World Bank’s main criterion for classifying economies is
gross national income (GNI) per capita. Based on its GNI per capita, every economy is classified as low
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definition is consistent with the cross section regression in the previous part. We start with

the panel estimations of the countries in the high income group.

High income group

The panel regression results for the high income countries are presented in table 2.10.
The data set consist of 21 countries. We find tha't the country’s real effective exchange
rate (REER) highly positively determines the risk premia (RP3_6) across all estimates
and model specifications. The estimated coefficient of this variable is significant at the 1
percent level in LSDV and LSDVC estimators. Comparing with the full sample regression

in previous part, the impact of the real effective exchange rate volatility (V REER) become
less strong here and is significant at about the 10 percent level in LSDVC (see columns (5)-
(6) of table 2.10).

The strong positive relationship between real effective exchange rate and the risk pre-
mia in the sub-sample is intuitively reasonable™. As mentioned earlier, REE R measures
the currency appreciation/ depreciation against weightéd basket of foreign currencies and
adjusts for relative prices between countries. A real depreciation lowers the country risk

premia in financial robust country by shifting demand toward domestic goods as in the
Mundell and Fleming model. This in turn raises output and the return earned by entrepre-

neurs. This also corresponds to Cespedes, Chang and Yelasco (2004) which suggest that in

the financial vulnerable countries, a real depreciation raises the country risk premium; in

income, middle income (subdivided into lower middle and upper middle), or high income.

73 The real effective exchange rate (RE E R) does not appear to significantly determine the risk premia in

the full sample regression. This is possibly due to the income heterogeneity across samples as we primarily
find that initial income is an important determinant of the risk premia in the cross section regression.
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contrast, country with financial robustness, the opposite happens. In the LSDVC estimates,

the coefficients of REFER in the risk premia regressions are 0.059 and 0.058 in the first

and second models, respectively (see columns (5) and (6) of table 2.10). The interpretation
is as follows, a basis point increase in RE'E R index associates with 0.224 percent increase
annually in the risk premia in the baseline model (and 0.220 percent increase annually in
the risk premia in the second model)™.

The effect of VREFE R is weaker in this sub-sample. The coefficient of VREER in
the risk premia regression is 0.005 in both the first and second models using LSDVC esti-
mates (see columns (5) and (6) of table 2.10). Thus, we can infer that as the V RE'E R increases

by 1 unit, the risk premia increase by 0.018 units™ (the size of coefficients on VREER is

half of those in the whole sample regression).

Other macroeconomic variables also determine the risk premia such as economic
growth (GGDP), inflation (/NFL) and government budget deficit as a percentage of

GDP (DEFGDP).

Economic growth (GG DP) negatively determines the risk premia and is significant

at the 10 percent level in the LSDV and LSDVC models (columns (3)-(6) of table 2.10). In
the LSDVC estimates, the coefficients of GGDP in the risk premia regression are -0.337

and -0.319 in the first and second models, respectively’ (columns (5) and.(6) of table

2.10). As economic growth increase by 1 percent per annum, the risk premia decline by

74 These figures are obtained by anti-log procedure. The detailed calculation is presented in the Appendix
to Thesis; Appendix A, section A.2.1.

75 These figures are obtained by anti-log procedure. The detailed calculation is presented in the Appendix
to Thesis; Appendix A, section A.2.2.

76 These figures are obtained by anti-log procedure. The detailed calculation is presented in the Appendix
to Thesis; Appendix A, section A.2.3.
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1.002 percent annually 1n the first model and 0.940 percent annually in the second model,

respectively.

In the OLS regression using a whole sample, the coefficient of GGDP is found to be
statistically insignificant (as shown in table 2.9 columns (1) and (2)). However, using the.
sample of high income country group, the coefficient of GG D P become significant at the
5 percent level in OLS regressions (see columns (1) and (2) in table 2.10). This is because
using the sub-sample helps restricting the income heterogeneity across countries. Since
high income countries tend to have high economic growth and vice-a-versa, the growth
data is also less heterogenous here’’. The dividing samples by income group helps partially
control for the country fixed effect and thus it allows the data to explain more variation in
the risk premia.

Inflation (N F L) and government budget deficit as a percentage of GDP (DEFGDP)

positively determine the risk premia and are significant at the 10 percent level in the LS-

DVC estimates. The coeflicients of JINVF'L in the risk premia regression are 0.029 and
0.027 in the first and second models, respectively (see columns (5) and (6) of table 2.10).
As the inflation increase by 1 percent per annum, the risk premia increase by 0.017 per-

cent annually in the first model and 0.016 percent annually in the second model™. The

coefficients of DEF in the risk premia regression are 0.021 in both the first and second

77 This support our argument earlier that the OLS regressions fail to distinguish the association of the low
risk and low growth countries in the full samples.

" These figures are obtained by anti-log procedure. The detailed calculation is presented in the Appendix
to Thesis; Appendix A, section A.2.4.
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models. As deficit increase by 1 percentage of GDP, the risk premia increase by 0.004

percent annually”.

Medium to Low income group

The panel regression results for Medium to low income groups are presented in table
2.11. The sample size 1n this group is very small®. We thus consider dropping the dynamic
analysis and the time dummies in the regression of the lower income group (as presented

in table 2.11). This section therefore only roughly explains the relationship between risk

premia and explanatory variables in these countries. The results from the OLS regression
and the LSDYV estimates are presented in table 2.11,

The fixed eflect estimations in column (4) of table 2.11 show that the volatility of
real effective exchange rate (VREER) and inflation (INFL) are the main determinants
of the risk premia. The coeflicients of VREER and INFL are significant at 1 percent
and 5 percent level respectively. Although the real effective exchange rate (REFER) does
not significantly determine the risk premia, it is interesting to discuss the sign of the co-
efficient of this variable (see column (4) of table 2.11). There is a negative relationship
between the risk premia and REER which is in contrast to the results from the high in-

come country group. One possible explanation here is that the medium to low income

countries are countries with vulnerable financial systcms. According to Cespedes, Chang

7 These figures are obtained by anti-log procedure. The detailed calculation is presented in the Appendix
to Thesis; Appendix A, section A.2.5.

80 TInitially, there are 13 countries in medium to low income group. However, 5 countries such as Turkey,
South Africa, Uruguay, Hungary, and Poland are outliers. We drop observations of these 5 countries. After

cutting outliers, there are 8 countries left for examinations which are Brazil, Colombia, Czech Republic,
India, Malaysia, Mexico, Philippines and Thailand.
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and Velasco (2004) a real depreciation has positive relationship with the country risk pre-

mium in financial vulnerable countries. In conventional textbook, expansionary monetary

policy and depreciation of the currency are optimal in response to an adverse foreign shock.
In practice, if an economy has a large debt denominated in foreign currency then a weaker
local currency can also exacerbate debt service difficulties and wreck the balance sheets
of domestic banks and firms. This channel may cause devaluations to be contractionary,
not expansionary. As documented by Hausmann, Panizza and Stein (2001) and Calvo and
Reinhart (2002), balance sheet effects have emerged as a prime reason why many central
banks are reluctant to allow their currencies to devalue in response to external shocks.

Although the coefficient of GGDP is significant at the 10 percent level in the fixed

effects estimation in column (4), its predictive power is not strong after omitting other in-
significant variables. The model in column (5) is the result of omitting all insignificant
variables; VREER and INFL are still significantly determine the risk premia and are
significant at 1 percent and 10 percent level respectively. In the regression of columns (4)
and (5), there are only 4 countries observed here which are Colombia, Malaysia, Philip-
pines and Czech Republic. This is because the data for REE R are not available in Brazil,
Meﬁi&o, India, and Thailand.

In column (6), if we omit REER from the regression, we can observe data for 8
countries which are Brazil, Colombia, Czech Republic, India, Malaysia, Mexico, Philip-

pines and Thailand. The coeflicient of INF'L is significant at 5 percent level.
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2.7 Conclusion

This study generates monthly risk premia data using zero coupon government treasury bills

for 43 countries over the period of 1994-2006. The measure of risk premia is based on the
ARCH-in-Mean (ARCH-M) model introduced by Engle, Lilien and Robins (1987). We
show that the risk premia are time varying and also vary considerably between countries.
This study also examines the macroeconomic and political determinants of the risk premia

by using cross section regressions and dynamic panel regression analysis.

The cross section regression shows that on average through 1994-2006, the risk pre-
mia for holding government assets required by risk averse investors is positively influenced

by the level of inflation and the deficit as a percentage of GDP and is negatively determined

by the country’s economic growth. Additionally, lower income countries are estimated to

have risk premia about 19 percent more than in the high income countries outside the Euro-
zone, holding other variables constant. In the high income countries outside the Eurozone,

the risk premia on holding government assets is predicted to be 10 percent more than those

in Eurozone.

Using panel regression analysis, we found that economic growth and the volatility of
the real effective exchange rate are the main determinants of risk premia in the full sample
regression. Risk averse investors require lower risk premia for holding government assets
in countries with good economic performance e.g. high economic growth and stable ex-
ternal price competitive position e.g. low volatility of real effective exchange rate. If we

split the sample by income group, the real effective exchange rate which reflects country’s

external price competitiveness plays important role in high income countries. In the high
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income countries, the devaluation of currency brings in the favorable result to the economy.

This is consistent with the Mundell-Fleming model. There is a better price competitiveness

which in turn reduces the country risk premia. The opposite relationship is found in the re-
gression of lower income countries. The possible éxplanation is that in financial vulnerable
countries, weaker local currency can exacerbate the external debt service difficulties which
result in economic contraction. This in turn raises the country risk premia. However, the
impact of the level of real effective exchange rate is less strong in the low income group.

For lower income countries, the volatility of the real effective exchange rate which reflects

uncertainty in the exchange rate market plays important role in determining the risk pre-

mia. The higher real exchange rate volatility, the greater risk premia require for holding

government assets in that country.

The institutional variables and the government fiscal conditions have limited power

in explaining the risk premia in this study. This is possibly due to the measurement errors.

Lastly, it is useful to discuss the policy recommendations as follows. The member-
ship of the European Monetary Union is proved to reduce the risk premia in this study.
The economic growth is good as it associates with lower risk premia. On the average of
time (using cross section i‘egression), the inflation and the budgetary positions tend to have

strong effect on the economy which is on contrary to the IMF conventional wisdom.
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Table 2.3: Descriptive Statistics for Excess holding yield for the 3 month

comparing to 6 month Treasury bills rates.
e e e

Country Mean Std. Dev. Min Max Obs’
USA 035 040 -0.33 1.90 130
UK 0.20 0.38 -0.56 1.38 131
AUSTRIA 0.15 0.28 -0.46 0.95 131
BELGIUM 0.16 0.37 -1.42 1.57 131
DENMARK 0.22 0.37 -0.70 1.35 131
FRANCE 0.14 041 -1.49 1.74 131
GERMANY 0.00 0.27 -0.46 0.91 131
ITALY 023 048  -181 174 131
NETHERLANDS 0.16 0.29 -0.46 1.09 131
NORWAY 0.03 0.67 -3.15 1.66 131
SWEDEN 0.28 0.39 -0.83 1.50 131
SWITZERLAND 0.21 0.40 -0.88 1.20 131
CANADA 0.34 0.56 -0.95 2.68 131
JAPAN 0.11 0.39 -1.73 1.57 190
FINLAND 0.16 0.43 -0.73 2.02 131
GREECE 0.11 0.22 -0.47 0.83 63
IRELAND 0.10 043  -145 1.44 131
PORTUGAL 0.20 0.50 -1.11 1.97 131
SPAIN 0.17 0.32 -0.58 1.11 131
TURKEY 0.11 1.63 -5.03 5.33 35
AUSTRALIA 012 046  -075 217 131
NEW ZEALAND 014 074  -144 349 131
SOUTH AFRICA 0.79 158  .7.49 5.88 131
ARGENTINA -3.95 18.09 -71.72 52.48 42
BRAZIL 1.00 4.27 -9.80 22.75 80
COLOMBIA 0.57 1.73 -4.49 5.69 89
MEXICO 0.06 1.23 -2.42 7.91 89
URUGUAY 099 973  -3855 2022 ¢4
ISRAEL 003 126  -367 262 108
SRI LANKA 014 037 053 113 7
HONG KONG 034 106 -351 493 131
INDIA 036 056 -1.54 181 84
INDONESIA 017 036  -047 118 71
KOREA 0.59 044  -039 156 74
MALAYSIA 018 037 -1.04 156 74
PHILIPPINES 191 210 -7.36  9.33 121
SINGAPORE 0.11 0.77 -1.87 2.64 131
THAILAND 0.19 0.44 -1.20 1.27 131
CHINA 0.02 0.03 -0.04 0.07 26
CZECH REPUBLIC 046 0.73 -0.51 4.18 90
SLOVAK REPUBLIC 028 0.64 -0.56 1.42 23
HUNGARY 0.02 1.40 «3.36 3.62 89
POLAND 0.17 148 -4.28 0.86 90

———————————————_—______*_____

—_—
* Obs stands for number of months observed.
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Table 2.4: Descriptive Statistics for the estimated risk premia for holding 3

month comparing to 6 month Treasury bills (RP3_6)
%

Country Mean Std. Dev. Min Max Obs’
USA 024 0.21 -0.04  0.87 133
UK 0.18 0.20 007  0.78 133
AUSTRIA 0.13  0.06 0.03 0.27 133
BELGIUM 0.17 0.10 0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>