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Chapter 1

Introduction

The tlicsis Essays on Empirical International Economics and Finance consists o f four 
empirical papers connected by two themes: Firstly, Chapters Three, Four and Five 
deal witli issues relatetl to international economics and emerging markets. Secondly, 
Chai^tcrs Two and Three investigate the interlinkage between the real and financial 
sectors of the economy. More specifically, the following issues are analyzed: house
hold wealth effects, currency crises and the linkages between exchange rate regimes 
and stock market returns in emerging markets, as well as the role o f fiscal policy in 
socio-economic development with some implications for the new EU Member States. 
The main contribution o f this thesis is to provide some new insights to these policy- 
relevant issues, with the emphasis on the empirical modelling and applications. This 
Introductory Chapter will review the key research questions and results of the thesis.

Chapter T\to is a joint work with Dr. Charles Grant, Lecturer University o f Head
ing, while chapter Five is a joint work with Aaron Mehrotra, Economist, BOFIT, Dank 
of Finland. The relative contribution of the thesis author in Chapter Two has l>een 
api>roximately 75 j)cr cent, while in Chapter Five, the thesis author’s contribution has 
been around 50 percent. All Chapters have been accepted for publication as European 
Central Bank Working Papers,^ and an earlier version of Chapter T\to appeared as a 
De Nederlandshe Bank Working Paper number 43 (May 2005).

*By the time of publication of the thesis. Chapter Three has been published as ECB Working 
Paper number 571 (January 2005) and Chapter Five as ECB Working Paper number 4G7 (April 
2005). Chapter Two and Four are still forthcoming.



1. Introduction

1.1 Housing and Equity Wealth Effects of Italian House
holds

Chapter Two“ analj'zes tlie housing and ecpiity wealth effects on households' non
durable consumption using Italian household panel data (SIIIW) from 1989-2002. 
W ith this unique dataset containing detailed information on income, consumption and 
wealth, it is possible to estimate directly the wealth effects on households' consumi>- 
tion without using matching techniques to construct the data or to make compromises 
on the consumption or wealth measures, as has been the case in many earlier studies. 
Our main contribution arises from using this single dataset to analyze household con
sumption responses to housing and equity wealth shocks. Furthermore, we analyz(’il 
the consumi)tion responses of different age and wealth groups of households, as well as 
households' consumption responses to positive and negative capital gains. In addition, 
we investigated indirect wealth effects, i.e. how different types of households react to 
aggregate etjuity and housing price changes.

Pooling all households, housing wealth effects were estimated to be small and sta
tistically not significant. This result reflects the fact that the aggregate wealth effects 
o f housing price changes depend on the distribution between current and future home- 
owners. F\irthermore, the Italian housing market is known to have a number of special 
features that might make it less flexible and liquid than housing markets in other major 
economies. Analyzing this in more detail, we found a statistically significant housing 
wealth effect with the MPC of 1.1 per cent for employed homeowners, much lower than 
earlier results for other economies. In addition, we found that the MPC of housing 
capital gains of the median-wealth household to be around 1.9 per cent. FXirtlierniorc, 
we found that the oldest households had the highest MPCs, in line witli the basic 
life-cycle model of consumption. Finally, the consumption responses to positive and 
negative capital gains were fomid not to be statistically significant.

The results for cciuity wealth effects were more ambiguous, mainly due to the small 
sample size of stockowners, whose capital gains we were able to identify. However, we 
found that the stockowners’ MPC out of equity capital gains to be around 1 per cent, 
but not statistically significant. In addition, we found that tlie MPC o f equity wealth 
for all households was around 0.5 per cent and statistically significant.

Furthermore, we analyzed the indirect wealth effects and found the following re
sults. Firstly, the coefficients of aggregate stock market changes were not statistically 
significant for both stockowners and non-stockowners. However, the MPCs for stock- 
owners were positi\*e, while they were estimated to be negative for all households. Sec
ondly, both homeowners and renters reacted negatively to  increasing aggregate hous- 

 ̂Joint work with Charles Grant.
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ing prices, with the coefficient being smaller for renters than for homeowners. Thirdly, 
we found that non-stockowmers and renters responded by reducing their consumption 
when aggregate housing or equity prices rose and increased their consumption to ag
gregate price declines. However, the coefficients were estimated not to be statistically 
significant. Finally, we found that households in the j^ungest and the poorest groups 
of renters reduced their consumption the most in response to aggregate housing price 
increases.

1.2 Empirical Analysis of Emerging Market Currency Crises

Chapter Three investigates the predictability o f emerging market currency crises by 
comi)aring two non-linear models. In particular, the paper discusses the capacity of a 
probit model and a multi-layer perceptron artificial neural network (ANN) model to 
prtxlict currency crises with a sample of commonly ustxl emerging market countries 
and crisis indicators. The main contribution of the paper is that it introduces a new 
method for currency crisis prediction, namely the ANN model. Similar types of ANN 
models have been successfully used in other fields of economics and finance to detect 
binary outcomes, such as firm bankruptcies. In addition, currency crises determinants 
and their stability are evaluated using different subsamples to see whether currency 
crises of 1980s and 1990s were caused by the same factors. Finally, the impact o f a dc 
facto exchange rate regime on the probability o f currency crises is e^^aluatoil using the 
data from Hein hart and Hogoff (2001).

The main result of the study is that both the probit and the ANN model were 
able to correctly signal crises reasonably w-ell in-sample, and that the ANN model 
slightly outperformed the probit model. In contrast to the findings in the earlier 
literature on currency crises, the ability of the models to predict currency crises out- 
of-samplc was found to be weak. Only in the case of the Russian crisis (1998) were 
both models able to signal its occurrence well in advance. In addition, certain economic 
factors were found to be related to the emerging market currency crises. Tliese factors 
are the contagion effect, the prevailing de facto exchange rate regime, the current 
account and government budget deficits, as well as real GDP growth. Rirthermore, it 
appears that economic fundamentals were able to statistically better explain the onset 
of currency crises in the subsample of the 1980s than in the subsample of the 1990s, 
where other variables, such as the contagion effect, were statistically significant. This 
confirms earlier findings in the literature that the contagion effect versus economic 
fundamentals might have played a gieater role in the onset of the currency crises in 
the 1990s, in contrast to the crises o f the 1980s. Rirthermore, our findings confirmed 
tlie results of liogoff et al. (2003) and Ghosh ei al. (2002) that emerging markets with
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more rigid exchange rate regimes were less prone to currency crises during tlie last 
two decades. Finally, the results reinforced the view lliat developing a stable model 
capable o f predicting or even explaining currency crises can be a challenging task.

1.3 Exchange Rate Regimes and Equity Returns in Emerg
ing Markets

Chapter Four analyzes empirically the interrelations of etjuity returns and foreign ex
change changes across de facto exchange rate regimes in 18 emerging market economies, 
using daily data from January 199.5 to December 2001. More specifically, the following 
two main questions are analyzed. First, whether ecpiity return volatilities differ across 
dc facto exchange rate regimes. Second, whether the interrelations between equity 
returns and exchange rate changes differ across de facto exchange rate regimes. In 
addition, the interrelations between equity returns and world market returns are also 
analyzed.

Since the seminal works by Baxter and Stockman (1989) and later, e.g. Flood and 
Rose (1995, 1999), it has been commonly acknowledgcxl that the key macroeconomic 
variables do not vary considerably across exchange rale regimes. As Stockman (198IÌ) 
and Mussa (1986) documented, the ’only’ economic variable, which v'aries consulorably 
across exchange rate regimes is the real exchange rate that tends to follow closely the 
movements and volatility o f tlic nominal exchange rate.

Rt'cently, Rogoff et al. (200:ì), Husain et al. (2005), iind Fdwards and Levy-Yeyati 
(2005) have used de facto excliange rate regime classifications to analyze the economic 
I)erformanco of different groups o f countries under various excliange rate regimes, chal
lenging the stylized fact tliat the variability o f the key macroeconomic variables is 
inde]>ondent o f the prevailing exchange rate regime. However, the abovc-mentioiK'd 
authors have not found clear differences in inflation and growth i)erformances of emerg
ing market economies across excliange rate regimes.

Theoretically, there is a strong linkage between (the variability of) economic fun
damentals and (the variability of) equity returns.^ Howe^ ĉ ,̂ because of the prevail
ing view concerning the invariability of economic fmidamentals across exchange rate 
regimes,'* it is expected that emerging market equity returns would not either behave 
differently across exchange rate regimes. In contrast, as shown recently by Zapatero 
(1995), Pavlova and Rigobon (2003), and Hau and Rey (2002, 2001), equity returns

^The basic model for analyzing stock prices is the present value model by Gordon (1959, 19G2). See 
also Miller and Modigliani (1961). Consult Campbell and Shiller (1988a.b) for the dynamic model.

'^See Schwert (1989) for the long-term analysis between stock market volatility with real and nom
inal inacro<‘cononiic volatilitv.
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and excliange rate changes are theoretically strongly interconnected, and therefore the 
characteristics o f equity returns could differ across exchange rate regimes.^

Compared to the limited scope of the existing literature, this study has the follow
ing advantages. First, it uses a recent multivariate Dynamic Conditional Correlation 
model by Engle (2002) with a significantly larger daily data set o f emerging market 
countries than previously used. Second, de facto exchange rate classifications are used 
instead of de jure classifications. This is because it is more probable that investors 
assess their currency risks according to the de facto exchange rate regimes instead of 
the de jure exchange rate regimes.

The main findings of the study are the following. Firstly, the variance ratios of the 
equity excess returns relative to the world equity excess return differ statistically sig
nificantly across exchange rate regimes. According to tlie results, the floating regimes 
liave the highest volatility ratios. Rather surprisingly, the variance ratio of the fixed 
exchange rate regime is higlier than the intermediate regimes. Overall, there is some 
evidence that the volatilities of exchange rates and eejuity returns arc linked: how
ever, this relationship is possibly non-linear as the intermediate exchange rate regimes 
exhibit the lowest equity return volatilities.

Secondly, most of the estimated partial correlation coefficients between equity ex
cess returns and changes in exchange rates across exchange rate regimes have a negative 
sign, as predicted by the models based on portfolio rebalancing motives. Furthermore, 
the levels o f the partial correlation coefficients between equity returns and changes 
in exchange rates vary statistically significantly across exchange rate regimes. This 
evidence confirms the earlier findings of the literature that the exchange rate risk is a 
pricing factor for internationally traded equities.

Finally, similarly to the findings of earlier papers, there is some evidence that 
several o f the analyzed emerging market economies have become more integrated with 
world markets. This can be seen from the increases in partial correlation coefficients 
between equity excess returns and world excess returns over time. However, the results 
are more mixed concerning the role of the exchange rate regime and the correlation of 
countries’ stock markets with the world market portfolio.

^Fiirtherniore, as found by Shiller (1981) and LeRoy and Porter (1981), equity returns are more 
volatile than can be explained by the movements in dividends.
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1.4 Socio-Economic Development and Fiscal Policy - Lessons 
from the Cohesion Countries for the New Member 
States

Chapter Five ’̂ studies the relationship between fiscal policy and socio-ecrononiic devel
opment. We are particularly interested in whether the fiscal austerity r€xpiire<l by the 
Treaty o f Maastricht and the Stability and Growth Pact 'wx>uld restrict and be harmful 
for the socio-economic catching-u]) i>rocess o f the new Member States. According to 
tlieory if government spending and investment are efficient and beneficial for socio
economic development, fulfilling the fiscal criteria might be detrimental for th<* new 
Member States as many of them are currently running high government deficits and 
notable consolidation measures would be required. Alternatively, fiscal austerity could 
be beneficial for socio-economic development, for economic growth and stability and 
thus ultimately for welfare.

To tackle tlie question at liand, we evaluate the level of socio-economic (leveloi>- 
ment by constructing a ’Socio-Economic Development Index’. This measure consists 
o f v ârioiis socio-economic indicators that are largely affected by public ¡)oIicies. Ac
cording to  our index, the cohesion countries (Portugal, Spain, Greece and Ireland) 
were at approximately the same level of socio-economic (k'velopment in the 1980s, 
when they joined the European Union, as the new Member Stales were in 1999. Im
portantly, we also found that the lev'̂ els of gowrnraent debt and net lending of the 
cohesion countries in tlie 1980s were highly similar to the resj)octive variabk’s in the 
new Member States in 1999. This allows us to use data for the cohesion countries to 
evaluate the relationship between socio-economic dewlopment and fiscal i)olicy, and 
to draw policy implications for the new Member States. Furthermore, we replicate 
the analysis for the other EU-15 Member States, in order to investigate wliethcr fiscal 
consolidation would be equally relevant in promoting socio-iconomic dcvoloi>mcnt in 
those economies.

Our results show that fiscal consolidation would be beneficial for socio-economic 
development in the medium term. In line with previous literature about tlie effects 
o f fiscal consolidation on economic output, we find that fiscal retrenchment, including 
a lower level of public debt, would be advantageous to socio-economic de\dopment.
The effects o f fiscal consolidation are found to be more prominent in promoting socio
economic development in the cohesion countries than in the other E fb l5  Member 
States, Finally, we evaluate the lenght of time it would take the new Member States to 
achieve the EU benchmark levels in terms of the development indicator, assuming the

 ̂Joint work with Aaron Mehrotra.
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average speed of development of the cohesion countries during 1980-1999. The times 
vary from 8.5 years (Slovenia) to 21 years (Romania). However, it is important to note 
that this analysis and its implications should not be confused with the convergence 
criteria that are a prerequisite for euro area entry.

The results could also be seen to support maintaining the Stability and Growth 
Pact or an equivalent intergovernmental fiscal rule to curb public spending and debt. 
As a policy implication, in order to increase their level o f socio-economic development 
the new Member States should pursue fiscal consolidation and pay attention to their 
gov^emment debt levels.



Chapter 2

Housing and Equity Wealth 
Effects of Italian Households

Joint work with Charles Grant^

2.1 Introduction

During the 1990s, the G7 countries (with the exception of Ja])an) exi)orienced rapkl 
rises in houseliolds* net wealtli, largely driven by shaq> increases in asset valuations. 
In most cases, this development was accompanied by a decline in the household sav
ing rate, sparking a considerable debate as to whether these two devolo]>inents were 
related. Furthermore, the sizeable increases and fluctuations in the major economies* 
asset prices during the 1990s attracted extensive attention from i)olicy makers. There 
are various reasons for this. Firstly, asset prices might have a direct impact on c'co- 
nomic activity, mainly through wealth effects on consumption, and on investment 
through Tobin's Q and financial accelerator effects. Secondly, asset price fluctuations 
may ]>ose a considerable risk to financial stability. Thirdly, as reported by Gilchrist 
and Leahy (2002), asset prices aggregate information from diverse sources in a timely 
matter, and might therefore be useful proxies of the underlying state of the economy, 
as well as for future economic iictivity.

Another coinciding development in many OECD countries during the 1990s was the 
rapid increase in the liouseholds’ participation in risky asset markets, as households 
increased their investments in equities, either directly or indirectly through mutual 
funds. As reported by Guiso ct al. (2002), by the end of the 1990s, about 50 jier cent 
o f households in the LIS and Sweden, and over 30 per cent in the UK, were investing 
directly or indirectly in equities. In the Netherlands, Italy, France and Germany, the

^Dr, Charles Cirant is a Lecturer at the Ihiiversity o f Reading.
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proportion was between 15 and 25 per cent, but equity holdings had also increased 
significantly in these countries. As a consequence, the share of financial wealth in 
housoliolds' total net worth has increased. According to Boone and Girouard (2002), 
tlie share of net financial wealth of households’ total wealth in G7 countries at the end 
of 19!J0s varied from around 46 per cent (Japan) to 77 per cent (the US), while the 
net housing wealth accounted for around 4 per cent (Japan) to 40 per cent (l>ance) of 
households’ total wealth". Despite this development, it is important to note that most 
of the financial wealth, and especially equity wealth, is still held by the wealthiest 
population group, while housing wealth is more evenly distributed. According to the 
ECB (2003), the share of owner-occupied housing in European Union varies between 
39 i>er cent (Germany) and 85 per cent (Spain), and averages 61 per cent.

This study anah-zes housing and equity wealth effects on households’ non-durable 
consuni])tion using the Survey of Italian Household and Wealth (SIIIW) published 
by Banca D ’Italia. This dataset contains detailed information on Italian houseliolds' 
consumption, income and wealth from 1989-2002, and is constructed as a ¡)anel.^ 
The main contribution of our study is that, using the variation through time and 
across households, the idiosyncratic shocks to houseliolds’ income and \walth can be 
i<lcntifiod. Therefore, our approach differs from many earlier studies, which have either 
used cohort or rej)eate<l cross-section data to address the question. Secondly, we are 
able to identify stockowners and liomeowners without the need to estimate ’ likely’ 
stockowners or homeowners, as in some earlier studies. Thirdly, we can separate 
capital gains and losses from changes in saving behaviour, enabling us to focus on ’true’ 
wealth effects. Finally, we evaluate wealth effects using self-reported data instca<l of 
imputed values or aggregate returns, and our consumption measure is non-durable 
consumption, which is mudi broader than the often used 'food expenditure' proxy for 
non-durable consumption.

In common with other major economies, Italy enjoyed a stock market boom in 
the second half of the 1990s and a bust at the beginning of this century (see figure 
1). House prices also increased sharply during that time: hence a study of Italy can 
complement those of other countries. During 1989-2002, the average (nominal) annual 
returns for the Italian stock and housing markets were 7.9 per cent and 6.7 per cent, 
respectively.

^However, according to Dalsgaard (2001), the share o f housing assets of households’ total assets in 
the major OECD countries varied from around 30 per cent (the US) to around 6.5 per cent (Germany)
at the end o f 1990s. In Japan housing assets accounted for around -52 per cent o f households’ total 
assets.

^See e.g. Guiso and Jappelli (2002a) for further details on the data.
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Figure 1: Italian housing and share price indices 1989-2002. Sources; lianca d ’Italia
and IMF IFS September 2001.

While the behaviour of Italian asset values has been similar to other countries, 
there are some unique features in the Italian market, especially in the housing market, 
which make comparisons between the behaviour of Italian households and liousehokls 
elsewhere particularly interesting. A drawback to the study is that the direct stock 
market participation rate in Italy is still fairly low, and the data availability limits 
our ability to evaluate stock market wealth effects, tlic'refore, motivating us to focus 
more on housing wealth effects. This seems sensible since, even in the Anglo-Saxon 
countries, housing typically forms a larger proportion of hoiuschold assets than ocputies 
(but not necessarily financial wealth), and, as mentioned earlier, housing wealth is more 
evenly distributed across population than financial wealth. Allhougli the stock market 
participation rate in Italy is lower than in the US and the IIK, it is similar to other 
major European economics and its stock market capitalization is the fifth largest in 
Europe,“̂ making some o f our results concerning equity wealth effects possibly relevant 
for other European economies as well.

Looking at the special features o f the Italian housing market, although horncxjwn- 
ership rates in Italy arc not especially low by international standards, households 
typically buy their first homes at a later age (Chiiiri and Jappelli, 2003). Tliis sug
gests that there is considerable unmet housing demand in Italy. Furthermore, the 
mortgage market in Italy differs significantly from those in Anglo-Saxon countries an<l 
other major European countries. For instance, the ratio of mortgage debt to GDP

''A t the end of March 2005, stock market capitalizations in the UK, France, Germany and Spain 
were larger than in Italv.
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in Italy is the lowest in the European Union^ at 10 per cent of GDP, far below the 
European Union average of 39 per cent.® In addition, according to European Mortgage 
Federation (2003). the loan-to-value (LTV) ratios and tlie mortgage terms are lower, 
while the interest rate margins are liigher in Italy than elsewhere in Europe. Finally, 
while mortgage eciuity withdrawal is in principle available in Italy, it is not commonly 
used, making Italy's housing wealth relatively illiquid comi)ared not only to the eciuity 
wealth, but also to housing wealth in the UK and tlie US.

The paper is organized as follows: section 2.2 discusses theoretical considerations 
related to our estimations. Section 2.3 reviews the results of earlier studies, while 
.section 2.4 explains the particular features of the Italian housing and equity markets. 
The data is discussed in section 2.5. Finally, our results are reported in sc'ction 2.G.

2.2 Theoretical considerations

Many studies have estimated the marginal propensity to consume (henceforth MPC) 
out of income and wealth. The two most common assets that have bc’en explicitly 
studied are liousing wealth and equities. Before moving to the empirical issues, we 
will recapitulate the theory wdth the assumptions made in earlier papers. However, 
wc would like to emphasize that our purpose is not to test the validity o f the life- 
cycle model; instead, were are interested in quantifying the MFCs of different income 
and wealth shocks for different types of households. Therefore, our models should be 
interi>retixl as r«luced form equations.

Most studies have either implicitly or explicitly employed an Euler equation for
mat. Assuming that utility is a<lditive separable, and is discounted at rate /i, the 
consumption problem for household ? can be written as:

max
. 3 = t

s—i

such that

( 2. 1)

( 2.2)

where £) denotes expectations at time f, cn denotes household's (non-durable) con
sumption and '¿/if denotes its non-financial (labour) income, rĵ  denotes the rate of 
return of asset j ,  and denotes how much of that asset is held. Finally, denotes

*O f the European countries, in Greece the ratio o f mortgage debt to GDP is similar to that of 
Italy.

® According to the ECU (2003).
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a set o f taste-shifters and other factors affecting the marginal utility of consumption. 
If asset j  is held then the first order condition is:

(c,'i, "/ƒ  ) \ {A , \ (^ii + l ' +1)=  £ , 5 ( l + r , \ , ) (2.3)dcit ‘ r  V  ' '^ V  c>c,/+i

Most studies impose that the utility function is isoelastic with a coefficient o f relative 
risk aversion 7 and sei)arable taste shifters, and hence estimate an Euler equation of 
the form:

A In c,7 — «0 + + Avw + sjf ( 2.-1)

where j is the forecast error. If we assume the higher order terms are time invariant, 
we can write:

ao = ln/^ -i- (Alncji ) + ?;ar In 1̂ 4- — 'ycov |̂ln +r¿, A (fVi)) j ■ (--5)

Rational expectations and arbitrage opportunities inii)ly that changes in the \'aluc of 
assets at time t are not pretlictable at i — 1.' Changes in income, on the other hand, 
may well be predictable. However, we will focus here on imprixlictable changes in 
household's income and value o f assets, i.e. 'windfall gains’ . Thus, we will rei>ort the 
results for the regression of changes in non-durable consumption^ against changes in 
income and wealth (capital gains). That is, for those households that hold tin' relevant 
wealth item, the regressions take the form:

A  Inc,7 =  ao +  +  Acü -f ai A  In y,7 +  a^Aln IT,7 +  asAin  +  (.,7
7

( 2.0)

where Wfl is (primary) housing wealth and WH is (listed) equity wealth.
In contrast to equities, housing has a dual nature as an asset also providing housing 

services. If house prices are assumed to reflect the present value of future oxp(x:ted rents 
(imputed rents for homeowners), then the positive wealth (and substitution) effect of 
higher housing prices on non-housing consumption is believed to dominate the negative 
income effect (in form o f higher imputexi rents) for owner-occupiers. For renters, and 
especially^ for those willing to purchase a home later on, the total effects o f rising 
housing prices are negative due to negative income and wealth effects (expected higher

^However, Sliiller (1981), Campbell and Sliiller (1988), and Fama and French (1988) lia\e empir
ically shown that ratios o f equity prices to earnings (or dividends) have predictive power for exces.s 
returns. Recently, Lettau and Liidvigson (2001) have also shown that the ratio o f con.sumption to 
aggregate wealth predicts equity excess returns because it is a function o f expected future returns on 
the market portfolio,

^Households’ consumption can be defined as expenditure on non-durable goods added )>y the rental 
value o f the services of durable good,s. However, we assume that, between survey years, piirclia.ses of 
durable goods would be considered as saving, not consumption. This simplification is as.suined to be 
plaiLsible, as only a small part of the services rendered by a durable good is consumed between survey 
years.
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price's anil clo\vni)ayments). Therefore, the aggregate effects ofliousing price increases 
depend on the distribution of homeowners and renters (future homeowners) and may 
entail redistribution of resources depending on the time horizon. As a consequence, 
homeowners' individual capital gains, their capital gains relative to market returns, as 
well as renters' reactions to 1 lousing price clianges were evaluated separately.

Furthermore, the standard life-cycle model predicts that older houseliolds should 
have higher MFCs to income and wealth shocks than younger households bt'cause of the 
differences in expt'cted life times. In addition, as shown by Carroll and Kimball (199G), 
adding income uncertainty to the standard life-cycle model induces the consumption 
function to be concave, in which the marginal propensity to (consume out of transitory 
income shocks, as well as wealth shocks, declines with the level of wealth. Therefore, 
consumption resiionses to housing wealth shocks were estimated for different age and 
wealth groups.

In the literature, not all papers have estimated equation 2.G using household level 
data. Insteaii, they liave estimated a version of this equation on cohorts, constructed 
from observable charact('ristics. For instance, Mankiw and Zeldes (1991) estimated a 
version of cfiuation 2.6 using the Panel Study of Income Dynamics (PSID), and con
structed cohorts based on asset holdings in 1984. They found that stockowners are 
much mor(' sensitive to changes in the S&^P500 index than non-stockowners. Attanasio 
ct al. (2002) argued that this does not account for changes in the composition of stock
holding. Their paper used UK data, but only had a time-series of cross sections. They 
iised a set of observable characteristics to construct groui>s of likely stockowners and 
non-stockowners, and regressed the average stock return against the average cliange 
in consumption of the two groups. However, those households who are ]>rtxlicted to 
own stocks have other characteristics that are likely to affect their consumption be
haviour. For instance, Attanasio ct al. (2002) predicted that educattxl househoUls are 
more likely to own stocks. Hut suppose that there is an education biased productivity 
shock. In this case, the future wages of educated workers are likely to increase (and 
hence their current consumption) at the same time as firms’ profits and stock prices. 
This indirect channel makes interpretation of the regression results more difficult. Sim
ilar arguments are true for housing wealth. Thus we believe that it is important to 
estimate the MFC of households using household level data, where there is likely to be 
considerable heterogeneity in the cross-section of changes in income and wealth that 
can usefully be exploited. Nevertheless, these indirect effects can also be interesting: 
hence we evaluate the following model:

A  In Cit =  ao +  —rj, +  A:x? -I- ai A  hii/i/ +  02A  In index*"' -|- cn. (2.7)

where index*  ̂ is either the return of the aggregate housing market index (index*^) or
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the equity market index (index^) between two time periods.

2.3 Literature survey

2,3.1 Housing wealtli effects

The empirical evidence on the MFC o f housing wealth is mixed, and in some cases, the 
obtained estimates seem rather high. Poterba (2000) reviews the results from earlier 
time series studies, where often the aggregate consumption elasticity on housing and 
equity price index changes is estimated. Studies focusing on the US have generally 
found the MFC of housing wealth to be 4 to 5 per cent (e.g. Peek 1983, and Skinner 
1994, 1996). Otherwise, Boone and Girouard (2002) found the estimated long-run 
marginal propensity to consume out of housing wealth between 3 per cent and 5 per 
cent for France, the UK eind the US, but higher than 10 per cent for Canada and Japan. 
In a recent study, Case et al. (2001) found the M FC of housing wealth to be 12 to 
14 per cent for 14 developed coimtries in 1975-1996. Finally, Ludwig and Slok (2002) 
studied the consumption elasticity to housing and equity price changes using data for 
16 OECD countries and found the consumption elasticity to stock price changes to 
be around 0.08, about twice as large as the consumption elasticity to housing price 
changes.

Looking at the results from some earlier micro studies, in the US, the MFC of hous
ing wealth is estimated to be in the range of 3 to 6 per cent (see e.g. Engelhardt (1996)). 
For the UK, Carruth and Henley (1990), Miles (1997), and Disney et al (2003) re
ported an estimate of the MFC o f housing wealth to be in the range of 2 to 8 per cent. 
Recently, Campbell and Cocco (2005) analyzed using the UK Family Expenditure Sur
vey (FES) and regional house price data from Nationwide both the predictable and 
unpredictable consumption responses of various age groups of UK homeowners and 
renters to housing price changes. Their main finding was that consumption responses 
o f the oldest homeowners was the largest (with the MFC of around 1.7 percent], while 
the youngest renters had the smallest consumption elasticity (not statistically signif
icant). Tliis implicates that with ageing population, housing price fluctuations will 
have larger impacts on aggregate demand. Furthermore, Campbell and Cocco (2005) 
also found that both homeowners and renters consumption responded to predictable 
changes in house prices, which could mean that house prices possibly relax households' 
borrowing constraints or that households exibit precautionaiy savings motives. Using 
the Japanese Fanel Survey of Consiunption data, Hori and Shimizutani (2003) foxmd 
that the MFC of housing gains to be around 5 to 8 per cent, but the coefficients w'ere 
not statistically significant. Furthermore, Ogaw^a et al. (1996) used cross-sectional
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data for Japan, but did not find significant housing wealth effects. For Italy, in a 
contemporaneous study, Paiella (2001) estimated consumption functions using cross- 
sectional data from the SHIW, and found the MPC of real wealth to be around 2.4 per 
cent, near estimates in the other studies. Furthermore, recently Guiso et al. (2005) 
found also using the SHIW that pooling all households, the MPC out of real estate 
wealth was around 2.8 per cent, and 1.9 per cent for homeowners. Interestingly, they 
found a negative (but not a statistically significant) consumption response of renters 
to rising regional house prices. The main difference of this study to Paiella (2001) and 
Guiso et al. (2005) is that it uses the panel dimension of the SHIW, and that wealth 
effexits arc calculated from actual (self-reported) household capital gains. The study 
also distinguishes wider range of household groups (different wealth and age groups) 
whose consumi)tion responses are estimated.

2.3.2 Ekiuity wealth effects

A classic paper stTidying houscliold consumption and stock market returns is that of 
Mankiw and Zeldes (1991), Mankiw and Zeldes (1991) and later Poterba and Samwick 
(1995) split their sample into stockowners and non-stockowners, and assessed the dif
ferences in their consumption behaviour using the US Panel Study of Income Dynamics 
(PSID) data. Both studies found that stockowners’ (food) consumption is mom volatile 
and more highly cormlated with the stock market excess return than tlie consumption 
of non-stockowners. Recently, Attanasio et al. (2002) used the UK Family Expendi
ture Survey (FES), which does not contain a panel component. Hence they dev'eloped 
a method for separating the ’likely’ stockowners from non-stockowners, enabling them 
to control for changing composition of stockowners, as well as the selection to the 
group. Attanasio et al (2002) also found that the consumption of stockowners was 
more highly correlated with stock market returns than non-stockowners’ consumption. 
They also could not reject the predictions of the consumption capital asset pricing 
model for the group of households likely to own both bonds and stocks. Nevertheless, 
their analysis has the shortcoming of lacking real panel data for consumption and asset 
holdings.

As far as the macro studies are concerned, Ludvigson and Steindel (1999) found 
using US data that the MPC out of stock market wealth is 3 to 4 per cent, but 
documented sizeable instability in the coefficients over time. Recently, Bertaut (2002) 
found evidence of a significant wealth effect in the US, the UK. Canada and Japan. She 
also found evidence of an emerging w êalth effect in some smaller European countries 
where equity markets are developing.

Looking at the micro evidence on equity wealth effects, Dynan and Maki (2001)
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used quarterly liousehold level data from Consumer Expenditure Survey ( ( ’EX) be
tween 1983 and 1999. d'he tlrawback of using the CEX dataset is that, not only is the 
panel short (households arc interviewed for four quarters), but also the balance sheet 
information is reported only once. In addition, net purchases of assets are incasur(‘d 
with a m ajor error, and the assets are aggregated. Nevertheless, they estimated the 
MFC to be 5 to 14 per cent. Instead. Maki anil Palumbo (2001) combined the I’S 
Flow o f Rmds Accounts data (1992-2000) and Survey of Consumer Finances (SCF) 
for their cohort analysis. They found the marginal propensity to consuim? out o f md 
worth to  be 3 to 5 per cent. Furthermore, Hori and Shirnizutani (2003) inve.stigatcxl 
equity anti housing wealth efTtxits in Japan. However, their tlataset lack'd information 
o f the value of stocks, wliich they imputed. Overall, they did not find statistically 
significant wealth effects in Japan. In contrast, Ogawa ct al. (1990) fo\ind a signif
icant wealth effect of size of around 5 per cent for liquid financial wealth in Japan 
in their analysis with repeatetl cross-st'ctional data. For Italy, Paiella (2001) found 
using pooled cross-sections of the SHIW that the MFC out of financial wealth is 9.2 
per cent in Italy. Guise et al. (2005) fomid also using tlie 8IIIW, the MFCJ out of 
net financial wealth to be around 2.G per cent, while they found negative (but not 
statistically significant) coefRcients for the estiniattxl MFCs of capital gains on stocks 
for stockowners.

2.4 Household portfolios in Italy

The biannual Survey of Italian Household and Wealth (SHIW). published by Banca 
DTtalia, collects information about households’ consum])tion. income and wealth. Ac
cording to Banca D’ltalia (2001), a report which is based on the 2002 cross-section 
o f the SHIW, the median Italian household net wealth was 103,000 euros in 2002, 
defined as the sum of real assets (property, companies, and valuables), and financial 
assets (deposits, government securities, equity, etc.), net of financial liabilities (mort
gages and other debts). Real assets constitutcxl the largest share o f net wealth with 
a median value of 100,000 euros, while the median value of financial assets was 7,000 
euros. Higher values of financial assets were observ^ed for households where the heads 
were university graduates (22,408 euros), managers (25,090 euros) or sclf-einploytxl 
(15,858 euros). The value of financial assets varied significantly with the geograi>hical 
location: 50 per cent o f households in tlie south and in the islands owned less than 
2,732 euros in financial assets, against 11,134 euros in the north and 9,743 euros in 
the centre o f Italy. On average, the stock of durable goods owned by households was 
17,508 euros, of which 7,838 euros were in vehicles in 2002. Finally, the households' 
median net income was 27,868 euros in 2002.
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2.4.1 Housing wealth

In the last four decades, the home-ownership rate in Italy has increased notably from 46 
per cent in 1961 to nearly 70 per cent today, and is currently above the European Union 
average.^ According to Banca D'ltalia (20CH), in 2002, 68.5 per cent of households 
were owner-occupiers; 20.9 |x*r cent were tenants; 10.6 per cent were occupying under 
other arrangements. Although the share of home-owners in Italy is similar to other 
major economies, there are some features that make the housing market in Italy very 
different from the housing markets o f other major economies.

Firstly, the household age-tenure profile in Italy sharply differs from the profiles 
in Anglo-Saxon countries and Scandinavia. Chiuri and Jai)pelli (2003) report that in 
Italy, individuals buy their first home at older ages than elsewhere. By the age of 30, 
the home-ownership ratio in the Anglo-Saxon countries is around 40-50 per cent, but is 
only 15-25 per cent in Italy. Sc'condly, the Italian mortgage market differs significantly 
from those in the other major economies and in the other EU countries. For example, 
according to the ECB (2003), mortgage debt in Italy in 2001 averaged only 10 per cent 
of the GDP, whereas the EU average was 39 per cent, and e.g. 60 per cent in the IIK. 
Of the EU countries, only in Greece was this ratio (at 12 per cent o f the GDP) close 
that of Italy. Moreover, according to the European Mortgage Federation (2003), the 
average loan-to-value (LTV) rates are very low in Italy, just over 50%,^® while in the 
other EU countries, the average LTV varies between 70-90 per cent.^  ̂ Furthermore, 
mortgages in Italy have shorter terms, typically 10-15 years. Finally, transaction costs, 
as well as loan processing times were higher than in the other EU countries.

Part of the explanation for this under-development o f the Italian mortgage market 
may be due to difficulties in foreclosing. On average it took lenders 48 months to fore
close a mortgage in Italy, but only 9 months in the US, and less than 5 months in the 
UK. Judicial inefficiency is likely to make lenders more reluctant to offer mortgages. 
Dc’spite these facts, relatively few Italian households rent rather than owm their home. 
In common with many other countries, homeownership confers tax advantages. More
over, the rental market is highly regulated, w'hich makes it difficult to alter the rent 
or to evict sitting tenants. This contributes to a reluctance to supply rental property.

The fact that the mortgage market is underdeveloped but homeownership rates 
are high in Italy suggests that households finance home purchases through their own 
means rather than through financial intermediaries in the formal lending sector. There

® According to the ECB (2003), the EU average homeownership rate was 61 percent.
1987, the minimum downpayment ratio was regulated at 25 percent (a reduction from previous 

levels). In 1995, this limit was reduced to 20 percent.
According to the European Mortgage Federation (2003), the maximum LT\  ̂ ratio can even be 

100% in France and Spain, 110% in the UK and 115% in the Netherlands.
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must be offsetting factors, sudi as intergcnerational transfers, tliat alleviate the im
pact o f mortgage market imperfections on households' tenure decisions. In fact, both 
Engelhardt and Mayer (1998) and Guiso and Japjielli (2002b) found that bequests, 
gifts and other inter vivos transfers sliorten the saving period before home ownership 
and increase the value o f the liome purchased. Guiso an<l Japi)elli (2002b) founil that 
about one-third of Italian lioimnDwriers report that they have rweivcd tlie home itself 
as a gift or as a bequest, or have rec:eived financial su]>port for purchasing a dwelling. 
In tlie US, Engelhardt and Mayer (1998) found that one in five first-time home buyers 
receive financial transfers from friends or relatives to help to fund the first down ])ay- 
ment, and these transfers tyjiically account for more than half of the down payment. 
However, tliey conclude that gifts are a poor substitute for efficient credit markets.

2.4.2 Elquity wcaltli

Italian household portfolios, mainly based on the SIIIW'  ̂data, are well documentici by 
Guiso and Jappelli (2002a) among others. These authors report a large sliift towards 
riskier portfolios, and an increase in stock market ami mutual funds participation 
in Italy during the 1990s. They also find that the increasing role o f stock market 
investments is due, not only to the increase in the participation rate, but also (and 
o f equal importance) to a sharj) increase in the share o f wealth invested. According 
to their study, the portfolio shift towards direct and indirect stock holding n'sulted 
from several factors. These include privatization of public companies, growth in the 
Italian stock market, reduction o f Italian Treasury bill returns, and changes in the 
social security system that lowered workers’ expected future income. Finally, imtreased 
competition among financial firms offering im^estment services reduced entry c;osts and 
financial information costs, while the greater availability of new financial jiroilucts 
further increasexi Italians' interest in stocks.

Banca D ’Italia (2004) reports that the direct stock market particij>ation rate in 
Italy was about 9.6 per cent in 2002. Including indirect jiarticipation through mutual 
funds and pension funds, the total participation rate increased to just over 20 ])cr 
cent in 2002. Guiso and Jappelli (2002a) found that the age profile of stock market 
])articipation is hump shaped, with a peak around the age of 50, and that partidjia- 
tion is generally correlated with education. Stock market participation is low among 
households below median financial wealth levels, and even in the fourth quart ile of 
the wealth distribution, it is only slightly above 50 per cent. On the other hand, the 
correlations between the amount invested in stocks and age, education, or financial 
wealth are generally weak. The strong correlation between wealth and stock market 
participation points to the importance of fixed participation costs (minimum imest-
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mcnt requirements, transaction costs, and information costs) as a crucial element in 
understanding the portfolio choice o f Italian investors.

Due to increased involvement in the stock market, the total stock market partici
pation rate in Italy is approximately equal to the participation rate in the other major 
continental European countries such as France (23 per cent) and the Netherlands (24 
per cent). However, it is still far below rates in Sweden (51 per cent), the UK (3-1 
per cent), and the US (18 ]>er cent), as reported by Guiso, Ilaliassos and Jappelli 
(2002). Mutual funds and other managed investments in Italy accounted for 15 per
centage points of the total stock market participation rale in 2002 (peak in 1999, 20 
]>er cent). In the 1980s. direct stockholdings accounted for only about 15 per cent of 
households’ financial assets, and indiix'ct holdings through mutual funds were virtually 
absent (mutual funds were introduced in 198-1; see Guiso and Japj)elli (2002a)).

2,5 The data

2.5.1 Description of the data

Our study utilizes the Survey o f Households Income and Wealth (SHIW), published 
by the Bank of Italy. It is a representative sample o f Italian households where the 
households are sampled in alternate years, and since 1987 there has been a panel 
component to the survey. We focus on the i)anel section of the SHIW, having data 
from seven years: 1989, 1991, 1993, 1995, 1998, 2000, and 2002.^" Each year between 
‘1.000 and 8,000 new households were sampled. Wliilo many households were only 
sampled once, a subsection of households of over 1000 households were resampil'd in 
the next survey, allowing us to construct a household panel.

The survey includes cpiestions about individual characteristics and oecui)ational 
status, sources of income (payroll and self-employment income, i)ensions, transfers, 
and property income), expenditure (durables and non-durables), the properties lived 
in or oumed, and financial assets and liabilities. It also includes a set of sampling 
weights to better align some socio-demographic marginal distributions with the corre
sponding distributions found in ISTAT's population statistics and labour force survey. 
This dataset has a number of advantages over the US and UK data. Unlike the PSID, 
it contains information on a broader range of consumption items than just food ex
penditure. It also contains comprehensive income and wealth information, unlike the 
CEX, and hence it negates the need to construct cohort averages and match cohorts 
across different datasets. Finally, unlike the FES, it contains a panel component. 
Hence this dataset is almost unique in that it allows a household level study of the

The sample design was somewhat different in 1987 and hence we omit this year.
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MPC from changes in income and wealth.

2.5.2 Identification of the wealth effects

To our knowlidge, this is the first study investigating housing and equity wealth ciTects 
focusing on house!lolds’ actual capital gains. Earlier studies, have generally usixl 
changes in households’ wealth in their estimations, and have not taken into account 
the possible changes in households’ housing or portfolio allocations. For instance, 
studios such as Ilori and Shimizutani (2003) basid the calculation of stock market 
cajiital gains on an assumption that a certain percentage of financial wealth was held 
in equities. Dynan and Maki (2001) instead used capital gains calculalexl from the 
average return of the stock market. In tlie case of housing wealth effects, e.g. Ilori 
and Shimizutani (2003) used households, whose ownership status had not clianged. 
However, this type of a])proach may lead to biased estimates as households can change 
their primary residences even where their ownership status has not changtxl. In many 
other cases, such as Paiella (2004), wealth effects have been estimated using changi^s 
in financial or real vv'calth by pooling all vv'ealtli items under larger categories, not 
separately^ for owner-occupied housing or listed ecpiities.

In the study, both indirect and direct wealth effects uxtc investigated. The direct 
wealth effects were analyzed using unrealized capital gains from housing and eijuity 
markets. Furthermore, housing vv'calth effects were estimated separately for different 
age and wealtli groups, as vv̂ ell as for positiv'e and negative gains. Furthermore, the 
indirect \ve.alth effects were analyzed comparing the consumption responses of two 
types o f households, those who owuied and those who did not own tlio asset in question, 
to  aggregate returns.

To investigate direct wealth effects, the change in households’ non-durable con
sumption was regressed on change in non-financial income and the capital gains from 
primary housing "̂  ̂ and publicly traded shares. In this study, vve focuse<l on mmalizcd 
capital gains, as there are a limited number of households whose realized capital gains 
could be identified.^"' This is admittedly a drawback to the study, as the difference 
between consumption responses to realized and unrealized capital gains could not be

*^Other valuable datasets that include information about household.s’ real and financial wealth are 
the DNI3 Household Sur\'ey (DIIS) and tlie Japane.se Panel Survey of Consumption.

According to Cannari-D’Alessio (1990), nicasureinent error is likely to be the lowest in the case 
o f  primary housing.

* În the 2002 crossrsection o f the SIIIW, there is information available (71 oIjs.) on the realized 
capital gain.s on "shares, mutual funds, foreign securities or assets under individual management", 
but not solely on listed equities. Furthermore, in the constructed panel, there is price information 
about sold dwellings (277 obs,). However, we consideretl the number of household with information 
on realized capital gains to be insufficient and focus(xl solely on unrealized capital gains.
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analyzed.^'’
Ideally, capital gains for ilifferent assets could be calculated from changes in the 

values of the assets, net sales and purchases. In the case of the SIIIW, howcTCr, this 
information is not available, and therefore we had to focus on unrealized capital gains. 
The construction of household groups is explained more in detail in the Appendix
2.A.I.

In the case of housing wealth efiects, we focused on households who were homeown
ers for two consecutive time periods, but who did not change their primary residences. 
This was necessary as the information about the purchase or selling values of the homes 
is not available in the data. According to our definition, a household was classified as a 
’mover' if it had bought a new primary residence within two consecutive time ])eriods. 
Consistency checks related to the surface of the home, the year of constniction and the 
year of possession were made to decrease measurement error. Finally, housing capital 
gains were calculated as a change of the reported value of the household’s primary 
residence net of housing debts and extraordinary' maintenance costs (repairs).^"

In the case of (»quity wealth efiV'cts, we focused on households who ha<l direct 
stockholdings, more specifically, on households who owned shares o f publicly quottxl 
companies. We disregarded liouseholds who only had indirect stockholdings through 
mutual funds, as the capital gains and composition of asset classes in these funds 
could not be identified. To identify capital gains from clianges in portfolio allocations, 
we concentrated on households who owned publicly quoted shares for two consecutive 
time i>eriods, but who did not buy or sell their shares within two consecutive time 
periods. This was necessary, as the information about the imrehase and selling values 
(net purchases) of equities was not available in the data. However, focusing only 
on households who had experienced unrealized capital gains or losses significantly 
decreased our sample of stockholders. Finally, one should note that there might still 
be portfolio reallocations although the number o f equities remained unchanged, which 
might bias the estimates. However, we think that this issue is negligible.

Finally, the dataset used in our estimations w'as constructed in the following way. 
First households with fewer than two observations during the period 1989-2002 were 
deleted. Secondlv, in order to focus on working age households and not to be concerned

However, according to Banca D'ltalia (2004. 2.’>-26), only 2.8 per cent of liouseholds reportetlly 
sold financial a.ssets in 2002. Out of this. 47 per cent households reported negative capital gain.s, 
w'hereas 18 per cent confirmed that they had realized profits. Furthermore, as the turnover o f housing 
transactions in Italy is below EU average, there are limited opportunitie.s for hou.seholds to withdraw' 
housing equity even by selling their homes. These two facts stres.s the importance of investigating 
unrealized capital gains and alleviate the problem of not investigating realized capital gains.

' 'T h e  dataset does not allow the separation of mortagages and repair costs for different dwellings. 
Therefore, the debts and maintenance costs might be slightly overt^timated. How'ever, these two items 
are relatively low compared to the housing values and therefore the bias is expected to be small.
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with compasition effects and mortality risk, only families where the head o f honsoliold 
was of age 30-65 were included in the sample. Thirdly, families with zero or negative 
real total consumption, and real non-durable consumption, were deleted, as well as 
households from the lowest real disposable income percentile. Fourthly, households 
whose marital status or the head of Iiousehold had changed wore excluded from the 
estimation sample. Fifthly, households whose financial or real wealth had changixl <luc 
to changes in the household structure were not taken in the sample. Finally, standard 
consistency checks were made and missing observations were deleted. Nevertheless, 
we were left with 5721 observations in total for the benchmark model.

2.6 Empirical results

2.C.1 Direct wealth effects

The direct wealth effects of housing and equity wealth were estimated, based on equa
tion 2.6. Regressions ŵ ore run sejiarately for stockowners, homeowmers, renters and 
for households who belonged to any of these groups (called ’all'). Furthermore, models 
were estimated separately for employed households and households who wer(' either 
self-employed or employed. In addition, housing wealth effects were also estiiiiat(‘d for 
different age and wealth groups, as well as for positive and negative wealtli gains. 
The observations were weighted using population weights, and White robust errors 
were calculated. Finally, all income, consumption and W’ealth variables were expressed 
in real terms (in 1989 money) in natural logarithms.

The results of dircK:t wealth effects are presented in table 1 in 2.A .2. Starting with 
the results for all households, the estimated MFCs for non-financial income and cciuity 
capital gains are statistically significant at least at -5 per cent level, but the coefficients 
for housing capital gains are not statistically significant. This result suggests that 
housing wealth effects are somew'hat less significant and that households rather react 
to equity capital gains than to housing capital gains. Similar conclusions are drawn 
from column 2, which shows the estimates for employed households only. In this 
model, the MFCs of non-financial income and equity capital gains are slightly higher 
than in column 1, which suggests that employed households arc more sensitive to 
unprtKlictable changes in income and wealth than self-employed households. This 
result is also consistent with income and wealth being less well measured for the self- 
employed households.

Columns 3-4 report the results for stockowners only, and should be interpreted with

Consumption re.sponses to equity wealth effects are neither analyzed for different age and wealth 
groups nor for positive and negative capital gains due to small sample size for stockowners.
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caution due to tlie small sample size. According to the results, stockowners’ responses 
to unpraiictable changes in non-financial income and capital gains on housing and 
equities are not statistically significant. This might be due, on the one hand, to 
the fact that stockowners normally belong to above median wealth grou])s, and are 
therefore less responsive to changes in income and wealth than households in the lower 
wealth groups. On the other hand, this result is most likely due to the small sample 
size of stockowners.

Columns 5-G show the consumption responses of homeoumers to housing capital 
gains. According to the results, the MPC out of non-financial income is estimated to 
bo around 33 per cent for all homeowners and around 40 per cent for employed home- 
owmers. Furthermore, the consumption response to housing capital gains is estimated 
to l>e 0.5 ])cr cent, but not statistically significant for all homeowners, wiiile for eni- 
l>loy('d liomeowners, the MPC is estimated to be around 1.4 per cent and statistically 
significant at 10 per cent level. F'inally, columns 7-8 show separately the consunq)- 
tion responses o f all and employed renters. The MPC out of changes in non-financial 
income is estimated to be around 14 per cent for all renters and around 17 per cent 
for employinl renters, much low'er than the consumption rtisponses o f horneowmers. In 
addition, the coefficient for real interest rate is also estimated to be negative.

One intcri>retation of tlie result that renters seem to react less to changes in incrorne 
than homeowners or stockholders is that they are simply less sensitive to changes in 
income. Tliat is, they receive the same income shocks but react less. For instance, 
if credit constraints are more often binding for homeowmers rather than renters, then 
this group would react more to the same change in income. Another possible ex
planation could be that renters willing to buy a home later on would react less to 
uniJixdictablo changes in income and wealth, in order to save for the dow'n payments. 
However, current income changes may be in part predictable, and it is j>ossible that 
the predictable component of the change in income is higher for renters. Even if the 
change in income was not predicted, it wull be made up o f permanent and temporary 
components, and households ought to change their consumption more in response to 
a permanent shock than a temporary shock. However, w'e do not know’ how’ renters, 
homeowmers, and stockholders differ in their income shocks, or the predictability of 
their changes in income.

Analyzing the wealth effects more closely, for all liouseholds, the MPC of stock 
market wealth is estimated to be around 0.5-0.6 per cent, statistically significant at 5 
per cent level, while the housing w’ealth effect is estimated to be around 0.8-1.1 per 
cent, but not statistically significant. Looking at households owning both equities and 
a home, the MPC of housing wealth is far loŵ er than the MF*C of equity wealth. One 
explanation for this is that equities are liquid wealth and realizing capital gains would
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incur far less transaction costs than in the case of housing wealth. Furthermore, while 
Italian credit markets would in principle allow housing equity withdrawal, this is not 
very common in practice. Looking at the results o f households who arc liomcowners 
but do not own equities, the M FC for housing capital gains is estimated to be around 
0.5 per cent (not statistically significant) for all homeowners, but 1.4 per cent and sta
tistically significant at 10 per cent level for employed homeowmers. This suggests that 
despite hoiiseht^ds react primarily to changes in equity wealth, homeowners without 
equities would react to housing wealth gains. Though we did not find statistically 
significant housing wealth efft'cts for all households, the wealth effects might still be 
economically important depending on the distribution of homeowners and renters (fu
ture home'oumers) in the economy. As the theory predicts, on aggregate level, housing 
wealth effects might be ambiguous, as rising housing values would imply increasing 
wealth for homeowners, but dt'creasing wealth for households willing to buy one. Fi
nally, the estimates of t'quity wealth effects for stockowners are ambiguous, possibly 
due to the small sam])le size.

Differences across age groups

As was mentioned in section 2, the standard life-cycle model of consumption implies 
that households in different age groups should react differently to similar income and 
wealth shocks due to differences in life expectancy. Notwithstanding that there may 
be differences in the predictability and the ]>ermancnce of changes in income, older 
households are likely to have a sliorter planning horizon, and hence we expect these 
households to react more to one-off shocks in income and wealth. Therefore, the 
homeowners were di\ ided into three groups according to the age o f the heatl of the 
household: 30-15, 46-55, and 56-65.

Table 2 in section 2. A .2 in the Ai)pcndix shows the consumption responses of the 
homeowners belonging to one o f the age gi’oups. As can be seen from table 2, the 
MFCs for housing capital gains are statistically significant only for households in the 
age group of 56-65, and the coefficients for this group are much larger than in the other 
two groups (around V to 8 per cent), lliis  result is in line with the standard life-cycle 
model o f consumption, where households with a shorter planning horizon react more 
to unpredictable income and wealth shocks. In addition, the sizes o f the coefficients 
o f tills group are significantly higher than the estimated MFCs for the whole sample. 
In the case of income shocks, homeowners in the age group of 46-55 seem to react 
less than homeowners in the younger or older age groups. For the oldest age group, 
the higher MFC could be explained by the expected shorter life time. Households 
in the youngest age group are, in contrast, more likely to be credit constrained than
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households in the other age groups, which could partly explain the higher M FC of 
this group. However, as earlier, the difference in income shocks between different age 
groups cannot be excluded.

Differences across wealth groups

As has been shown by Carroll and Kimball (1996), adding income uncertainty to 
the standard life-cycle model causes the consumption function to be concave, which 
causes households in different wealth groups to respond differently to income and 
wealth shocks. Consequently, homeowners were divided into three groups according 
to their real net wealth: below 50th percentile, 50th to 90th percentile and 90th to 
100th percentile. This division of households allows us to investigate the consumption 
responses o f below-median wealth homeowners, median-wealth homeowners, and the 
richest homeowners. Income and wealth shocks being equal, households belonging to 
the wealthiest group are expected to respond the least to unpredictable changes in 
income and wealth gains.

Table 3 in the Appendix 2. A .2 shows the consumption responses o f homeowners to 
housing wealth effects for three different wealth groups, separately for all and employed 
homeowners. We found the following results. Firstly, in line with the above theory, the 
MFCs of households in the lowest wealth gp-oup were the largest (but not statistically 
significant), around 2.5 per cent. Secondly, households belonging to the highest wealth 
group had negative (but not statistically significant) coefficients for the housing capital 
gains, meaning that households in this group reduced their consumption to positive 
wealth gains. Thirdly, the estimated MFCs out of housing capital gains were statisti
cally significant for all households in the middle wealth group, but not for the employed 
households alone, reflecting the earlier results of housing wealth effects being less im
portant in Italy. Finally, the consumption responses to unpredictable income changes 
were found to be puzzling, as households in the middle wealth group reacted more 
to income shocks than the poorest households. Furthermore, opposite to the above 
theory, employed homeowners in the wealthiest group reacted most to income shocks. 
A possible explanation for this ambiguous result is that different wealth groups have 
faced different income or w êalth shocks causing the estimated consumption responses.

Positive and negative wealth gains

Finally, we evaluated homeowners’ consxunption responses to positive and negative 
housing capital gains. These results are presented in table 4. As expected, we found 
that the MFCs of housing capital gains were positive for households who had received 
positive housing capital gains. Furthermore, homeowners’ consiunption responses to
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negative housing capital gains were estimated to have a negative sign. Ilowe^■cr, in 
both cases, the coefficient was not statistically significant. This result further confirms 
our earlier results that housing w'ealth efiects might be less important in Italy than in 
tlie other major economics,

2.G.2 Indirect wealtli effects

Unlike this papier, previous estimates of wealtli effects have not been able to directly 
measure each liousehold's capital gains. However, as is well known, changes in wealth 
are likely to be concurrent with changes in the wider economy. For example, stock 
prices should, in theory, reflect the future profitability o f firms. If profitability is driven 
by productivity gains, then at least part of these productivity gains will be manifested 
in liigher wages (either now or in the future) that are also likely to increase liouseholds’ 
consumption.

Mankiw and Zcldes (1991) argued that stockowners react more to aggregate stoc;k 
market returns than non-stockowmers, and were therefore partially able to explain the 
equity premium puzzle. However, if different types of households have different port
folios, then again estimates of the MFC of wealth gains can again result in misleading 
inferences. For example, if educated households are more likely to liold wealth in the 
stockmarket, then skill biased tedi nologic al progress will both increase these house- 
liolds' stoc;kmarket wealth and wages since firms become more profitable. Similarly, 
house prices change with local economic conditions, wliich will also affect current and 
future wages.

This makes regressions of aggregate consumption against aggregate house iiriccs 
or aggi'egatc changes in the stock market difficult to interpret as pure wealth effects. 
Even partitioning the data betwwn ’likely' stockholders and 'unlikely’ stockholders, 
as in Attanasio et. al. (2002), will not solve this problem if the distribution o f wealth 
shocks is correlated with shocks to permanent income. Carroll ct al. (1991) argued 
that it is important to look at tlie behaviour o f  individual households, since at the 
individual level, there is likely to be enough heterogeneity in shocks to asset values 
and shocks to income to be approximately uncorrelated. Nevertheless, comparing the 
consumption responses to aggregate returns and to individual gains as in equation ??, 
as well as the consumption responses of different groups to aggregate returns as in 
equation 2.7, is interesting.

Table 5 in the Appendix 2.A .2 shows the estimated consumption responses of all 
households, stockowners and non-stockowners to aggregate eijuity and liousing market 
retiirns, separately for all liouseholds and employed households. According to our 
estimates, the coefficients of the consumption responses o f  the stocko\\Tiers (especially
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employeil househokls) to tlic aggregate equity market returns were larger than the 
coefficients o f the consumption responses of the non-stockowners. In addition, the 
coefficients for the stex-kowners were larger than for all households. This result is in 
line with the findings of Mankiw and Zeldes (1991). However, in any of these cases, 
tlie coefficients were not statistically significant.

The results for tlie analysis of the eflects o f aggregate housing price changes to 
homeow'ners' and renters* consumption are prcsentixl in table 6 in the Appendix 2.A .2. 
Firstly, the co<*lficients o f aggregate housing ]>rice index arc negative and statistically 
significant at least at 5 j>er cent level for all households, homeowners and renters. 
Secondly, the MFCs of renters are smaller in size than those of homeowners, meaning 
that renters would nxluce their consumption more than homeowners in response to 
increases in the aggregate housing price level. This result is in line with the explanation 
that renters, who might be fu tine homeowners, and current homeowners who 'would 
like to move house, rc<luce their consumption in the face o f increasing general housing 
price level to save for increased down payments. Finally, the sizes o f the estimated 
coefficients for all households were betwi^en the sizes of the coefficients of homeowners 
and renters, as cxpc*ct(Kl.

Positive and negative market returns

Next, we ev^aluated non-stockowners’ and renters' consumption responses to positive 
and negative aggi’cgate returns. These results are reported in table 7 in the Appen
dix 2.A.2. Firstly, non-stockowners reduced their consunix^tion for positive aggregate 
stock market gains, while they increased their consumption in reaction to negative 
aggregate stock market gains. However, in both cases the coefficients were not statis
tically significant. Secondly, similar behaviour was recorded for renters in the case of 
aggregate housing price changes. However, in the case of positive aggregate housing 
gains, the renters’ negative consumption resi>onse was estimated to be statistically 
significant at 10 per cent level. A possible explanation for this type of behaviour is 
that non-stockowners and renters reduce their consumption, in the case of positive 
aggregate returns, in order to increase their savings to later acquire the asset. In the 
case of falling aggregate prices, the expected future price for the asset is lower, allowing 
non-stockowners and renters to increase their consumption.

Differences across age groups

The estimated consumption responses of renters in different age groups to aggregate 
price changes are reported in table 8 in the Appendix 2.A .2. In the models, the same 
age groups were used as in the models analyzing homeowners' direct wealth effects.
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We obtained the following results:
Firstly, households in the youngest group reduced a statistically and ec:onomically 

significant amount of their consumption in response to aggregate housing price in
creases. Two possible explanations can be given for this result. On one hand, the 
youngest households are more likely to be credit constrained than households in the 
other groups. On the other hand, households in this group are also the most likely to 
purchase a home, and therefore the rise in housing prices would increase the amount 
o f down payments to be saved.

Secondly, similarly to households in the youngest age grouj), the consumption re
sponse o f households in the oldest age group to the aggregate housing price changes 
was estimated to have a negative sign, but not statistically significant. In contrast, 
households in the middle age group responded positively to aggregate housing price 
increases, but in this case also, the estimated coefficients were not statistically signif
icant. In all the cases, renters’ consumption responses to income shocks were signif
icantly lower than the homeowners’ consumption responses. F\irtlicrmore, employed 
renters in the youngest age group responded the most to uniiredictable changes in 
income. This result is also consistent with the view o f young households being more 
credit constrained than households in the other groups.

Differences across wealth groups

Finally, we analyzed the consumption responses of renters in different \walth groui>s. 
These results arc presented in table 9 in the Appendix 2.A .2. In this analysis, house
holds were divided into three groups according to their real net wealth: less than 10th 
percentile, 10th to 50tli percentile, and over 50th percentile. Therefore, the wc’alth 
groups for renters are asymmetric to those o f the homeowners (table 3). It can be 
argued that it is more interesting to analyze e.g. how renters in the poorest wealth 
decile react to the aggregate price changes, or how the richest decile of homeowners 
react to the capital gains o f their owner-occupied housing than e.g. how the wealthiest 
renters react to the aggregate house price changes. In addition, the sample size for the 
latter group would be very small, as not many wealthy households are renters.

Looking at renters' consumption responses to aggregate housing price changes, it 
can be noted that the coefficients are statistically significant only for households in the 
poorest wealth group. Furthermore, the estimated sizeable negative coefficients of tliis 
group imply that the poorest renters significantly reduce their consumption in response 
to aggregate housing price increases. As noted earlier, this result is most likely due to 
the need to  reduce consumption in order to meet rising expected down payments. In 
addition, the consumption response o f the poorest renters to the unpredictable income
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changes is the largest. A somewhat puzzling result is that the wealthiest employed 
renters react most to unpredictable income shocks. However, this might be due to the 
small sample size of this group (180 observations).

2.7 Conclusion

This study analyzed the housing and equity wealth effects on households' non-durable 
consumption using Italian household panel data (SHIW) from 1989-2002. With this 
unique dataset containing detailed information on income, consumption and wealth, 
it is possible to estimate directly the wealth effects on households’ consumption with
out using matching techniques to construct the data or to make compromises on the 
consumption or wealth measures, as has been the case in many earlier studies. Our 
main contribution arises from using this single dataset to analyze household consump
tion responses to housing and equity \walth shocks. Furthermore, we analyzed the 
consumption responses o f different age and wealth groups of households, as well as 
households’ consumption responses to positive and negative capital gains. In addi
tion, we investigated indirect wealth effects, i.e. how different types of households 
react to aggregate equity and housing price changes.

Pooling all households, housing wealth effects were estimated to be small and sta
tistically not significant. This result reflects the fact that the aggregate wealth effects 
of housing price changes dej)end on the distribution between current and future home- 
owners. Furthermore, the Italian housing market is known to have a number of special 
features that might make it less flexible and liquid than housing markets in other major 
economies. Analyzing this in more detail, we found a statistically significant housing 
wealth effect wdth the MFC of 1.4 per cent for employed homeowners, much lower than 
earlier results for other economies. In addition, we found that the MFC of housing 
capital gains of the median-wealth household to be aroimd 1.9 per cent. Furthermore, 
we found that the oldest households had the highest MFCs, in line with the basic life- 
cycle model o f consumption. Finally, consumption responses to positive and negative 
capital gains were found to  be statistically not significant.

The results for equity wealth effects were more ambiguous, mainly due to the small 
sample size o f stockowners, whose capital gains we were able to identify. However, we 
found that the stockowners’ MFC out of equity capital gains to be around 1 per cent, 
but not statistically significant. In addition, \ve found that the MFC of equity wealth 
for all households was around 0.5 per cent and statistically significant.

Furthermore, we analyzed the indirect wealth effects and foimd the following re
sults. Firstly, the coefficients o f aggregate stock market changes were not statistically 
significant for both stockowners and non-stockowners. However, the MFCs for stock-
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owners were positive, while they were estimated to be negative for all households. Sec
ondly, both homeowners and renters reacted negatively to increasing aggregate hous
ing prices, with the coefficient being smaller for renters than for homeowners. Thirdly, 
we found that non-stockowmers and renters responded by reducing their consumption 
when aggregate housing or equity prices rose and increased their consumption to ag
gregate price declines. However, the coefficients were estimated not to be statistically 
significant, Finally, we found that households in the youngest and the poorest groups 
o f renters reduced their consumption the most in response to aggregate housing price 
increases.
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2. A  Appendix

2.A .1  Construction of lionscliold groups

This soclion explains the way household fçiou]>s were construeted. In models, where 
households capital gains were us<'d as independent variables, the following group defi
nitions were used:

S tockow ner refers to a group of households, who have owned listixl (xputies for 
two consecutive time pcriixls and who have not changed their equity holdings. The 
household was considered of not changing its (xpiity holdings if the following ihrt'e 
conditions were met. First, the number of households' listed shares had not changed 
betwfH’ii time i)eriods (this information is available for years 1Ü89-H)Î)8). Se<'ond, the 
household hml not bought or sold shares in 200U. Finally, the lamsehold had not sold 
shares in 2002^ ‘̂ . In addition, households in this grouji had not movt'd house.

H om eow ner refers to a grouj) of households, who are not stockowners and whose 
resident status remained "homeowner" for two consecutive time periods. In addition, 
only households who had not changed their owner-occupied residence, i.e. they had 
not bought a new primary residence, were considereil. Rirthennore, to minimize the 
odds of comi)aring the values of dilferent housing between time periods, but maximize 
the number of hous(*hol<ls available, the homeowner group had to pass the following 
three conditions“ .̂ First, the year o f constmction of the primary resiilence had not 
changt'd between two lime ])eriods more than -10 to 10 years. Second, the surface of 
the i>rimary residenc(‘ had not cthanged between two time pi'iiods more than -10 to 
10 square meters. Thirdly, the year of jiossession of the primary residence had not 
changed between two time ])eriods more than -5 to 5 years. Finally, only households 
whose value of the i>rimary residence was a positive number were included.

R enter refers to a group of households, who are not stockowners and whose resi
dence status remained "renter" for two consecutive time periods. Rirthermore, house
holds in the group did not own dwellings.

A ll refers to a grou]> of households, who are either stockowners, liomeowners or 
renters. Households living under "other arrangements" were not includici in the study.

In models, where households' capital gains were not calculated, the following defi
nitions for stockowners and homeownc'rs were used:

Stockow ner refers to a grou]) o f househokls, who owned a positive amount of 
listed equities in a two consecuti\e time periods.

‘ HVe can not identify whether a household, who already owned shart ŝ in 2000, housht more shares 
in 2002, However, we do not consider this as a critical drawback.

‘ *’ l)ue to measurement errors of the recall data, households can state incorrectly the building year, 
surface or the year of posses.sioii of the primary residence.
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Homeowner refers to a group of households, who are not stockowners (above 
definition) and whose resident status remained "homeowner" for two consecutive time 
periods. In addition, only households whose primary residence had a positive value 
were included.
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2.A.2 Empirical results
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(Inp: í̂ ;̂)tl£0 î.4od.4lns o,aw7** Q(I)62»* 001(4 QÎÏ74
[(lacii (O-OfC-l [OdJlU] |ni*»5i

R:d irtiinsl nitc o.ff)n 0.0151* -ÎKE34 01755*** 0.0232** 00297*»* 4).024i7* 4UX67
[a(m>] (ouiyij (U(K<f)] [ftiWiiJ [«.OKU) |«oia51 [0.014.3] [«01 M]

■Ve/ 10 0.IK« 0.3244 n.%51** 9(467 0.7187 0.411 4)24(6 055S2
iaiï75] [0,fi744] [6.(M12] [5.S7561 [0.9313] [(1,9511] tl.«W/] [l.(M42J
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Table 2: Non-durable Consumption o f  Homeowners for Different Age Groups

Homeowners, all Homeowners, employed
30-45 46-55 56-65 30-45 46-55 56-65

Change in non-financial income 0.3086**^ 0.2717*** 0.3925 **• 0.4558*** 0.3227*** 0.3911***
[0.0457] [0.0518] [0.0412] [0.0623] [0.0746] [0.0400]

Change in value o f primary residence -0.0075 0.0144 0.0754** 0.0012 0.009 0.0812*
[0.0082] [0.0109] [0.0376] [0.0090] [0.0087] [0.0431]

Real inlerest rate 0.009 0.0334* 0.0344* 0.0185 0.0550*** 0.0206
[0.0155] [0.0180] [0,0208] [0.0167] (0.0174) [0.0204]

Age / 10 -4.9635 53.2974 16.2606 -2.6806 4.7752 5.2448
[8,0071] [53.5584] 192.6866] [8.8679] [53.1996] [88.5860]

Age squared / 100 1.4332 -10.4921 -2.6768 0.7959 -0.8517 -0.8708
[2.1080] [10.6II7J [15.3003] [2.3345] [t 0.5829] [14.6159]

Age cubed /1000 -0.1337 0.6882 0.1472 -0.075 0.0511 0.0489

High school
[0.1839] [0.6994] [0.8409] [0.2035] [0.7005] [0.8029]

-0.0126 0.0338 -0.0724** -0.0051 0.017 -0.0637**
[0.0246] [0.0313] [0.0293] [0.0270] [0.0292] [0.0316]

University degree 0.0096 0.0245 -0.0144 -0.0099 0.0167 -0.0187
[0.0601] [0.0436] [0.0471] (0.0586) [0.0449] [0.0422]

Area of living is north 0.0171 0.0397 -0.0151 •0.0017 0.0163 -0.0229
[0.0305] [0.0298] [0.0380] [0.0308] [0.0298] [0,04051

Area of living is south or islands -0.0345 -0.0225 -0.0494 -0.0438 -0.0392 -0,0415
[0.0351] [0.0374] [0.0365] [0.0354] [0.0370] [0.0381]

Female head o f  household -0.0006 -0.0791* 0.0555 0.014 -0.0511 0.0828*
[0.0397] [0.0454] [0.0514] [0,0430] [0.0408] [0.0441]

Married 0.0066 -0.0964 -0.0246 0.0643 -0.0767 0.013
[0.0572] [0.0785] [0,0534] [0.0564] [0.0754] [0.0530]

In Size of household 0.137 0.2806 -0.0579 0.0341 0.1578 -0.0459
[0.1418] [0.1741] [0.1414] [0,1455] [0.16.14) [0.1348]

In Size o f household squared -0.0722 -0.0891 0.0957 -0.0429 -0.0402 0.0965
[0.0649] [0.0768] [0,0701] [0.0685] [0.07651 [0.0694]

Constant 5.7184 -90.507 -33.3317 2.9306 -9.2022 -10.9628
[10.0519] [89.8920] [186.9640] [11.1288] [88.9583] [178,7941]

Observations 1049 1162 1024 865 958 910
R-squared 0.15 0.13 0.31 0.21 0.14 0.31

The age groups were defined using the age o f  the head o f  household as follows: 30-45 years, 46-55 years, 56-65 years. Furthennore. 
models were estimated in log-differences by OLS using biannual data firom the SHTW 1989-2002 with observations weighted by 
their population weights. White standard errors in parenthesis. * denotes significant at 10%; ** significant at 5%: •** significant at 
]% . Finally, the models also included eight cohort dummies.

38



kHiaÉiáiúiiyiiyüitfá^^

Table 3: Non-durable Consumption o f Homeowners for Different Wealth Groups

Ilomeowiiers. all Homeowners, employed
<0.50 0.50-0.90 >0.90 <0.50 0.50-0.90 X).90

Change in non-financial income 0.2086*** 0.3680*** 0.3289*** 0.2486*** 0.4290*** 0.5066***
[0.0694] 100387] 10.0455] 10.0794) [0.0453] [0.0492]

Change in value of primary residence 0.0246 0.0185* -0.0157 0.0252 0.0141 -0.0684
[0,0268] [0,0103] [0,0097] [0.0282] |0,0086] (0.0443)

Real interest rate 0.0117 0.0369*** -0.021 0.0194 0.0358*** 0.0148
[0.0280] (0.0119) 10.0263] [0.0288] (0,01241 [0,0216]

Age / 10 1.0417 0.9153 -0.4795 0.3354 0.5877 -2.0737
[2,1392] (1.0846) [2.5145] [2.1835] 11,1048] [2.3414]

Age squared / 100 -0.2354 -0.1432 0.0471 -0.0826 -0.0803 0.3484
10.4532] [0.2240] [0.5074] [0.4621] [0.2276] [0.4675]

Age cubed /1000 0.0169 0.0074 -0.0005 0.0063 0.0035 -0.0183
(0.0311] [0.0152] [0.0333] [0.0317] [0.0154] [0.0307]

High school 0.0321 -0.0045 -0.0469 0.0465 -0.0039 -0.0400
[0.0480] [0.0182] [0.0438] [0.0503] [0.0197] [0.0.39.6]

University degree -0.1467 0.0073 -0.0213 -0.1633 0.0044 0.0133
[0.1193) [0.0391] [0.0393] [0.1281] [0.0.393] [0.0396]

Area of living is north 0.0598 -0.0028 0.0937** 0.0379 -0.0079 0.0533
[0.05911 [0.0217] [0.0388] [0.0596] [0.02.36] [0.0375]

Area o f living is south or islands -0.0546 -0.0233 0.0584 -0.036 -0.0323 -0.0188
[0.0658] [0.0256] [0.0457] [0.0670] [0.0265] [0.0430]

Female head of household -0.0402 0.0141 -0.029 0.0321 0.0139 -0.0355
[0,0788] [0.0334] [0.0392] [0.0743] [0.0331] [0.0401 ]

Married -0.1868* 0.0085 -0.1014 -0.0915 0.0243 -0.1606*
[0,1047] (0,0372) [0.0742] [0.1049] [0.0375] [0.0828]

In Size of household 0.2986* 0.0252 0.3400* 0.1425 0.0315 0.2527
[0,1800] [0,1034] [0.1909] [0.1695] [0.1017] [0.1749]

In Size of household squared -0.0887 0.006 -0.1384 -0.0387 -0.0003 -0.0893
[0,0827] [0,0497] [0.0963] [0.0819] [0.0512] [0.0874]

Constant -1.5653 -2.3484 1.1737 -0.5264 -1.7922 3.6332
[3 276.S] [1.7.669] [4.0290] [3.3613] [1.7935] [3.9048]

Obser\'ations 489 2242 504 456 1932 345
R-squared 0.17 0.19 0.27 0.18 0.19 0.45

The wealth groups arc defined as follows: the real net wealth o f household is <50th centile, 5Oth-90th centile, >90th centile o f  the 
real net wealth o f  households. Models were estimated in log-differences by OLS using biannual data from the SHIW 1989-2002 with 
observations weighted by their population distribution. t^Tiite standard errors in parenthesis, • denotes significant at 10%; ♦♦ 
significant at 5%: *** significant at 1“/®, Finally, the models also included eight cohort dummies.
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Table 4: Non-durable Consumption o f  Homeowners and Positive and Negative Gains

H orneo w 
Positive

ners, all 
Negative

Homeowners,
Positive

employed

Change in non-fmancial income 0.3311*** 0.3056*** 0.3929*** 0.3881***
[0.0405] [0.0355) [0.0492] [0.0493)

Change in value o f  primary residence 0.0055 -0.0102 0.0102 -0.001
[0.0074] [0.0101) [0.0080] [0.0086)

Real interest rate 0.0183 0.0271** 0.025 0.0360***
[0.0157] [0.0128] [0.0153] [0.0137]

Age / 10 0.8271 0.4659 0.3041 0.3249
[1.3609] [1.0779] [1.3867] [1.1321]

Age squared / 100 -0.1347 -0.0865 -0.0417 -0.0475
[0.2790] [0.2231] [0.2826] [0.2348]

Age cubed /1000 0.0075 0.0052 0.0024 0.002
[0.0187] [0.0152] [0.0189] [0.0160]

High school -0.0368 0.0344* -0.0352 0.0313
[0.0247] [0.0207] [0,0246] [0.0221]

University degree 0.0423 -0.0222 0.0458 -0.0331
[0.0380] [0.0368] [0.0369] [0.0394]

Area ofliving is north 0.0428 -0.0042 0.0227 -0.0123
[0.0270] [0.0245] [0,0284) [0.0267]

Area o f  living is south or islands -0.0175 -0.0381 -0.0303 -0.0392
[0.0358) [0.0260] [0.0.345) [O.0278]

Female head o f household -0.0389 0.0326 -0.0099 0.0412
[0.0413] [0.03531 [0.0367] [D.0369]

Married -0.0393 -0.0455 -0.0231 -0.0002
[0.0589] [0.0497) (0.0498) [0 .05311

In Size o f household -0.0415 0.3330*** -0.0893 0.2695**
[0.1389) (0.1110) [0.1219] [0.1124]

In Size o f  household squared 0.0511 -0.1453*** 0.0676 -0.1170**
[0.0617) (0.0512) [0.0592] [0.0521)

Constant -1.8736 • 1.3079 -1.0172 -1.1955
[2.1821) [1.7576] [2.2503] [1.8497]

Observations 1761 1474 1468 1265
R-squared 0.18 0.19 0.20 0.23

M odels were estimated in log-differences by OLS using biannual data from  the SH IW  t9$9-2002 with observations 
weighted by their population distribution. W hile standard errors in parenthesis. * denotes significant at 10%; ** significant 
at 5% ; *** significant at 1%. Finally, the models also included eight cohort durrunies.
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Table 8: Non-durable Consumption o f Renters for Different Age Groups

30-45
Renters, all 

46-55 56-65
Renters, employed 

30-45 46-55 56-65
Change in non-fmancial income 0.1343** 0.1080** 0.1690*** 0.1830*** 0.1652*** 0.1437***

[0.0557] [0.0464] [0.0427] [0.0448] [0.0497] [0.0371]
Change in housing price index -0.3131** 0,0949 -0,1847 -0.3708*** 0,053 -0,1535

[0.1300] [0.1344] (0.1503) [0.1310] [0.1441] [0.1521]
Real interest rate -0.0429* -0,0227 -0,0054 -0,0206 -0,0064 -0,0029

[0.0241] [0.0209] [0.0254] [0.0274] [0.0220) [0,0262]
Age / 10 -3,3154 81,1261 -173,4352 -3,1129 98,0675 -205,4526

[9.0086] [75.8153] [124.5675] [9.2028] [81.1789] [125.97161

Age squared /100 0,7291 -15,9057 28,5387 0,7547 -19,3578 33,8816
[2.3922] [15.0356] [20.6165] [2.4552] [16.1036] [20.8377]

Age cubed / 1000 -0,053 1,0364 -1,5623 -0,0612 1,2707 -1,8587
10.2104] [0.9921] [1.1362] [0.2169] [1.0628] [1.1478]

High school -0,0207 0,031 -0,0399 -0,0042 0,017 0,0000
[0.0346] [0.0390] [0.0548] [0.0343] [0.0415] [0.0544]

University degree 0.0995** 0,0644 -0,0093 0.1742*** 0,0473 0,1012
[0.04631 10.0608] [0.0792] [0.0454] [0.0683] [0.0653]

Area o f  living is north -0,0374 -0,018 -0,0048 -0,0135 -0,025 -0,0179
[0.0537] [0.0429] [0.0554] [0.0482] [0.0452] (0.0531)

Area o f living is south or islands -0,0514 0,0507 0,0025 -0,0295 0.0525 -0,0047
[0.0518] [0.0460] [0.0588] [0.0485] [0.0493] [0.0569]

Female head o f  household 0.1177* 0,0141 0,0122 0,084 0,0098 0,029
[0.0608] [0.0631] [0.0.‘i41] [0.0632] [0.0664] [0.05451

Married 0,0191 -0,1087 -0,0584 0,0521 -0.1092 -0,0276
[0.0580] [0.0778] [O.O.'ÎOS] (0.0632) (0.0811) (0.0609J

In Size o f household 0,0741 0.3246** -0,0555 0,2194 0.3460** -0,0878
[0.1383] [0.1537] [0.1167] [0.1426] [0,1610] (0.1153]

In Size o f household squared -0,013 -0.1419** 0,0825 -0,0824 -0.1513** 0,0908
[0.0693] [0.0716] [0.0643] [0.0740] [0.0750] [0.0624]

Constant 5,2229 -137,4479 350,6865 4,1968 -165,2948 414,4857
[11.2490] [127.1669] [250.5799] [11.4201] [136,0959] [253.5452]

Observations 912 790 604 744 685 556
R-squared 0.08 0.07 0.13 0.11 0,09 0.12

The age groups were defined using the age o f  the head o f  household as follows: 30-45 years, 46-55 years, 56-65 years. Models were 
estimated in log-differences by OLS using biannual data from the SHIW 1989-2002 with observations weighted by their population 
weights. Housing price index is fr̂ om Banca d'ttalia and is based on data from II Consulente Immobiliare. White standard errors in 
parenthesis. * denotes significant at 10%; ** si^ ificant at 5% ; **• significant at 1%. Finally, the models idso included eight cohort 
dummies.
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Table 9: Non-durable Consumption of Renters for Different Wealth Groups

<0.10
Renters, all 
0.10-0.50 >0.50

Renters, employed 
<0.10 0.10-0.50 >0.50

Change in non-financiat income 0.2124*** 0.1084*** 0.1987*** 0.2280*** 0.1262*** 0.4275***
[0.0435] [0.0363] [0.0748] (0.0467) [0.0259] [0.0889]

Change in housing price index -0.4742*** -0,1272 0,1159 -0.4366*** -0,0987 -0.2003
[0.1448) [0.0997] (0.1936) (0.1422) [0.1031] (0.2090)

Real interest rate -0.0452* -0,0208 -0,0406 -0,0351 -0,0087 0,0294
(0.0253) [0.0194] [0.0334] [0.0261] (0.0201) (0.0393)

Age /10 -0,2723 -0,2062 -1,255 1,448 0,3095 -4,0132
[2.2720] [MS93] [2.6490] [2.2570] (1.1911) (3.6559)

Age squared /100 0,0402 0,0279 0,2984 -0,3248 -0,079 0,7971
[0.4831] [0.2559] (0.5561) [0,4809] [0.2584] [0,7433]

Age cubed / 1000 -0,0019 -0,0015 -0.0241 0,0227 0,0063 -0,0527
[0.0333] [0.0178] [0.0382] [0.0332] [0.0181] [0.0496]

High school •0,0048 -0,0219 -0,0585 -0,0316 -0,018 -0,0073
[0.0550] [0.0284] [0.0703] [0.0545] [0.0283] (0.0891)

University degree 0,1549 0,055 0,0375 0,1089 0.1011** 0,0593
[0.1087) (0.0473) [0.0750] (0.1280) [0.0478] (0.0925)

Area of living is north 0.1453** -0,0495 0,0592 0.1333** -0,0341 0,0312
[0.0«)51 [0.0363] [0.0686] (0.0603) [0.0329] [0.0687]

Area of living is south or islands 0.1995*** -0.0656* 0,1389 0.2042*** -0,053 0,0975
[0.0536] [0.0378] (0.0961) [0.0553] [0.0357] [0.1280]

Female head o f household 0,058 0,056 0,0994 0,0957 0,0397 0,0309
[0,1159] [0,0458] [0.0990) [0.1212] (0.0460) (0.1156)

Married -0,0312 -0,0495 0,0014 0,02 -0,0212 -0,094
[0.1199] [0.0490] [0.1113] [0.1267] [0.0482] [0.1357]

In Size of household 0.3785** 0,0942 -0,1108 0.3962** 0,1005 0,0007
[0,1750] [0.0Q86] [0.2247] [0.177.5] [0.0992] [0.2420]

In Size o f household squared -0,1155 -0,0172 0,0669 -0.1562** -0,0107 0,0091
[0.0808] [0.0489] (0.1061) [0.0789] [0.04901 (0.II92 )

Constant 0,7062 0,762 2,2011 -1,8709 -0,3022 6,6687
[3.4619] [1.8037] [4.2049] (3.4364) (1.7624) [5.9058]

Observations 487 1541 278 450 1355 180
R-squared 0.21 0.06 0,17 0,23 0.07 0.29

The wealth groups were defined as follows; the real nel wealth o f  household is <10ih centile. )0lh-50th cenlile, >50th centile o f  the 
real net wealth o f  households. Models were estimated in log-differences by OLS using biannual data from the SIOW 1989-2002 
with observations weighted by their population distribution. Housing price index is from Danca dTtalia and is based on data from II 
Consulente Immobiliare. White standard eiTOTs in parenthesis. • denotes significant at lO*/#; •• significant at 5%; ••• significant at 
1%. Finally, the models also included eight cohort dummies.
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Chapter 3

Empirical Analysis of Emerging 
Market Currency Crises

3,1 Introduction

According to Bordo et al (2001), the frequency of financial crises has doubled since 
the collapse of the Bretton Woods system in 1973, but there is little evidence that 
crises have become more severe in terms of output losses and durations. Fiirthermore, 
both the IMF (1998) and Bordo et al. (2001) report that low-income economies have 
experienced more banking and currency crises than advanced economies during this 
time. Similar conclusions are drawn in Ghosh et al. (2002), who also find that currency 
crises are more prevalent under de jure, floating exchange rate regimes. Likewise, 
Rogoff et al. (2003) find that, especially in emerging markets, currency crises have 
occurred during the last three decades more often under de facto less rigid exchange 
rate arrangements, such as the managed floating exchange rate regime. In contrast, 
they find that twin crises (both banking and currency crises) occurred more often 
under de facto pegged exchange rate arrangements.

The unfortunate feature of currency crises, and more generally, financial crises is 
that they can be very costly. These costs include fiscal and quasi-fiscal costs, mis- 
allocation and an underutilization o f resources, losses in real output and changes in 
distribution of wealth. Bordo et al (2001) estimate that the downturns following 
financial crises have lasted on average 2-3 years and cost 5-10 per cent o f GDP. How
ever, Ghosh et al (2002) report that costs of currency and banking crises have varied 
depending on the exchange rate regime.^ This motivates the study as it is impor-

 ̂Ghosh et al. (2002) found that, in their sample, per capita GDP growth rate under floating 
exchange rate regime was faster after currenc>' crises than before them. However, under fixed or 
intermediate exchange rate regimes, crises caused substantial declines in per capita GDP growth 
rates.

46
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tant to investigate the causes of past currency crises and ways o f detecting countries 
vulnerable to crises.

In the spirit o f Berg and Pattillo (1999)," who investigated tlie predictability 
of emerging markets currency crises by comparing a 'signal' approach proposed by 
Kaminsky et al. (1998) and a probit model, this j>aper analyzes the predictability o f 
emerging market currency crises comparing two different models. More specifically, 
the paper discusses the capacity o f often used probit/logit models to predict currency 
crises with a sample of commonly used emerging market countries and crisis indicators. 
Furthermore, the main contribution of the paper is that it introduces a new method 
for currency crisis prediction, namely a multi-layer perceptron artificial neural network 
(ANN) model. Similar types of ANN models have successfully been used in other fields 
of economics and finance to detect binary outcomes, such as firm Ijankruptcies.^ In 
addition, currency crises determinants and their stability are evaluated using different 
subsarnples to see whether currency crises of 1980s and 1990s were causeil by the same 
factors."  ̂ Finally, the impact of a de ¡ado exchange rate regime on the probability o f 
ciurency crises is evaluated using the data from Reinhart and Uogoff (2001).®

According to currency crisis theories, economic fundamentals affect the probability 
of currency crises. However, whether the exact timing of a currency crisis is predictable 
is another issue. According to the first generation models o f currency crisis,^ the 
exact timing of currency crisis is linearly determined by, and therefore, predictable 
with economic fundamentals. In contrast, in the second generation models of currency 
crisis, ‘ economic fundamentals also affect the probability of crisis, but the relationships 
can be non-linear. Furthermore, other factors than economic fundamentals, such as 
'herding behaviour’ and other types of investor behaviour, can affect the probability 
of crisis. Therefore, it may not be possible to predict the exact timing of crisis solely 
by economic fundamentals. However, the possible non-linear relationship between 
economic fundamentals and cmrency crises motives the use of non-linear methods, 
such as probit/logit or ANN models for empirical analyses o f currency crisis. Thus, 
it also motivates the study to analyze whether the more advanced ANN model could 
outperform the standard probit model in currency crisis prediction.

However, there is an important issue of endogeneity linked to tlie currency crises.

^See also Edison (2003).
^See e.g. a survey by Wong and Scivi (1998).
*One should note that in manj’ of the analyzed economies, the capital accounts were liberalized at 

the early 1990s.
 ̂Also Rogoff et al. (2003) evaluated this using the same data, how^ever their approach was different 

as they only tabulated the occurance o f currency crises under different de fa c to  exchange regimes 
without conditioning the probability of currenc)' crises on other factors like in this study.

®See Krugman (1979).
‘ See Obstfeld (1986, 199.5).
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Consider that economic agents follow an economic indicator that is expected to be 
linked to currency crises. Thus, crises can either be prevented due to policy changes 
or, in contrast, they can erupt due to 'self-fulfilling prophecies’. Furthemiore, not 
all currency crises are caused by the same factors, and other issues, such as i)olitical 
factors, can also play a role in the onset of cmrency crises. Another problem related to 
currency crisis prediction, especially in emerging markets, is linked to the availability 
of timely and accurate information about economic fundamentals and other relevant 
factors, as well as indicators that contain information about investors’ expectations 
about future economic conditions. Despite these issues, many earlier studies have 
claimed to be successful in predicting currency crises using economic fundamentals, 
which will also be the focus o f this study.

The main result of the study is that both the probit and the ANN model were able 
to correctly signal crises reasonably well in-sample, and that the ANN model slightly 
outperformed the probit model. In contrast to the findings in the earlier currency 
crises literature, the ability o f the models to predict currency crises out-of-sample was 
found to be weak. Only in the case o f the Russian (1998) crisis were both models were 
able to signal its occurrence well in advance. In addition, certain economic factors 
were found to be related to the emerging market currency crises. These factors are the 
contagion effect, the prevailing de facto exchange rate regime, the current account and 
government budget deficits, as well as real GDP growth. Furthermore, it appears that 
economic fundamentals were able to statistically better explain the onset of currency 
crises in the subsample of the 1980s than in the subsaraple o f the 1990s, wliere other 
variables, such as the contagion effect, were statistically significant. This confirms the 
earlier findings in the literature that the contagion effect versus economic fundamentals 
might have played a greater role in the onset o f the currency crises in the 1990s, in 
contrast to the crises of the 1980s. This result is possibly linked to the fact that many 
o f the analyzed emerging market economies liberalized their capital accounts in the 
beginning o f  the 1990s, which possibly made them more vulnerable to international 
capital flows than they were in the 1980s. Fhrthermore, our findings confirmed the 
results of Rogoff et al (2003) and Ghosh et al, (2002) that emerging markets with 
more rigid exchange rate regimes were less prone to currency crises during the last 
two decades. Finally, the results reinforced the view that developing a stable model 
capable of predicting or even explaining currency crises can be a challenging task.

The study is organized in the following way. Section Two briefly summarizes the 
related literature. Section Three discusses methodological issues, while section Four 
presents the empirical framework. Section Five presents the results and, finally, section 
Six concludes.
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3.2 A  brief review of the literature

Before the financial crises o f the 1990s, it was commonly held that currency crises 
could be, to some extent, predictable with variables derived from the first generation 
models o f currency crisis stemming from Krugman (1979).® Authors such as Blanco 
and Garber (1986), Cumby and van Wijnbergen (1989), Exiwards (1989) and Gold
berg (1994) explored the Latin American currency crises of the 1980s, for example 
the devaluations in Mexico (1982, 1986) and Argentina (1981). They found that vari
ables such as current account and government budget balances, credit growth, foreign 
reserves, inflation, and real exchange rates were related to currency crises.

In the early 1990s, there were several financial and currency crises, e.g. the EMS 
crisis o f 1992-93, which could not be explained using the arguments from first gen
eration models o f currency crisis. This led to the development of second generation 
models o f currency crisis originating from Obstfeld (1986, 1995).^ Furthemiore, it 
again raised the question whether currency crises could be predicted with economic 
fundamentals. To tackle the problem, Eichengreen et al. (1995), Sachs ct al (1995) 
and Kaminsky et al. (1996), among others, introduced models with a broader set of 
explanatory variables. Kaminsky et al. (1996) summarized the results of a large num
ber of earlier studies and found that the following variables had the greatest predictive 
power o f currency crises: inflation, GDP growth, exports, real exchange rate misalign
ment, money growth, reserves, credit grow'th, credit to the public sector, fiscal deficit 
and M2 to reserves ratio. In addition, current account, short-term debt to reserves 
ratio, stock market growth, lending boom (credit to private sector to GDP) and the 
world interest rate were found to be related to currency crises.

The Asian crises o f 1997-98 motivated the development o f third generation cur
rency crises models with financial issues from both banks’ and firms’ side being the 
key elements. Concepts such as the 'over-borrowing syndrome', ’crony capitalism’ , 
and 'moral hazard lending’ became known from papers such as McKirmon and Pill 
(1996), Chang and Velasco (1998), Krugman (1999), Aghion ct al. (2001, 2004) and 
Burnside et al. (2004). In addition to economic fundamentals related to currency 
crises, models explaining the propagation of crises, i.e. contagion efiects have been 
studied extensively, see e.g. Forbes and Rigobon (2002).

In the empirical works on currency crisis, the binary crisis \'ariable is usually re
lated to the explanatory variables or ’leading indicators’ in different ways. Firstly, 
the most often used methcxl is a binary choice model, like the probit/logit model. 
Examples of these studies are e.g. Eichengreen ct ai (1995, 1996) and FVankel and

^Agenoret al. (1991) review these models. 
*Flood and Marion (1998) review this literature.
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Rose (1996). Recently, Berg and Pattillo (1999), Komulainen and Lukkarila (2003) 
and Kumar et al. (2003) have also analyzed the predictability o f emerging market cur
rency crises using probit/logit models, whereas Bussidre and FVatzscher (2002) used a 
more sophisticated multinomial logit model. All these studies conclude that certain 
economic fundamentals (from the variables mentioned earlier) can explain currency 
crises, and the crises of the 1980s and the 1990s would have been, at least to some 
extent, predictable. Secondly, the other method is to consider the predictive power 
o f the variables one at a time (univariate) so that a variable is considered to be a 
good leading indicator if it gives a correct signal o f crisis before the incident. This 
’signal’ approach, or ’early w'aming indicator system’ , was introduced by Kaminsky 
et al. (1996, 1998), and further developed by Edison (2003) and Kaminsky (2003). 
Finally, other recent approaches analyzing currency crises have been Fisher’s linear 
discriminant analysis by Burkart and Coudert (2002), a duration model analysis by 
Tudela (2004), and an analysis using ANN models by Prank and Schmied (2003).^^ 
In addition, Scott (2000) explored contagion effects applying an ANN model to Asian 
crisis countries.

3.3 Methodological issues

3.3,1 Definition of the crisis

In tliis study, currency crises are defined using the concept o f ’exchange market pres
sure' by Girton and Roper (1977). This way of defining crises has an advantage over 
the alternative definitions of currency crisis, which rely only on extreme currency 
movements, because both ’successful’ and ’unsuccessful’ speculative attacks can be 
c o n s id e r e d .I n  addition, the ’exchange market pressure’ definition o f crises has the 
appeal that it can be used to analyze speculative attacks under both fixed and flexible 
exchange rate regimes.

Following earlier studies,^“ the exchange market pressure in a country i at time t

study by Franck and Schmied (2003) uses a verj' similar type o f  ANN model to predict Russian 
(1998) and Brazilian (1999) crises. However, their analysis is more event study type and does not 
compare the results to an alternative statistical model like this study.

^'The ’successful’ speculative attack means occassions where the currency in consideration depreci
ates/appreciates strongly. The ’unsuccessful’ speculative attacks means occ^lssions, where the central 
bank has been able to defend the currency (i.e. the currency has not been devalued/revalued) by 
intervening in the foreign exchange markets.

Sometimes the exchange market pressure index also includes a term consisting o f short interest rate 
differential to the US. This term is, however, omitted here due to data problems, as in many emerging 
market economies a representative market determined money market interest rate is available only 
from the mid-1990s onwards.
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can be measured as:
EMPi,t =  [a%Aei,t -  P%An^t] (3.1 )

where e*,#, denotes the price of a U.S. Dollar in the country ¿’s currency at the lime t; 
rit denotes the foreign reser\̂ es (excluding gold) of coimtry / at the time i and a and 
¡3 are the weights that equalize the variances of these two components.

The first term, measures the percentage change o f the price o f a U.S.
Dollar in the country Ts currency at the time i; in another words, it measures tlie 
devaluation (or revaluation) rate of the nominal exchange rate o f the country i. The 
second term, ¡3%Ari t̂, measures the percentage change in the level of the country ¿’s 
foreign reserves. It has a negative sign because a decrease in the foreign reserves is 
assumed to reflect foreign currency outflows (weakening pressure of the local currency 
¿) that the central bank attempts to limit by intervening (buying the local currency) 
in the foreign exchange market. Therefore, a positive value of the exchange market 
pressure index measures the depreciation pressure of the currency i, while a negative 
value of the index measures the appreciation pressure of the currency i.

A currency crisis is defined as an extreme value of the exchange market pressure 
index:

Crisis^ =  1, if EM Pu > PEMPi +  2.0iTEA/pj

Crisisi^t =  0) otherwise

(3.2)

(3.3)

where Pempì ^EMPi are the sample mean and the standard deviation of the 
exchange market pressure index for each country i. Furthermore, currency crises 
occurring within three months were considered as one crisis. This method of detecting 
speculative attacks and currency crises is widely used in the empirical works although 
it has faced some criticism, mostly because of its ad hoc nature and <lue to the lack of 
a direct role o f market expectations. To test the robustness o f the results, alternative 
crisis definitions were also constructed. This is explained in more detail in section 5.4.

3.3.2 The data

The dataset consists of 24 commonly used emerging market countries,nam ely: Ar
gentina, Brazil, Chile, Colombia, Czech Republic, Ecuador, Eg>q>t, Hungary', India, 
Indonesia, Israel, Korea, Malaysia, Mexico, Morocco, Peru, Pliilippines, Poland, Rus
sia, Slo\'akia, South Africa, Thailand, Turkey, and Venezuela. The time span of the

*®The coverage o f countries in the Morgan Stanley Capital International (MSCI) Emerging Markets 
(EM) index is nearly identical to the sample o f countries that is used in this study. In addition to the 
countries in the sample, the EM index also includes China, Jordan, Pakistan, and Taiwan. However, 
it does not include Ecuador and Slovakia.
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monthly dataset was 12/1980 -  12/2001, However, in most cases, the data was not 
available for the whole time period and the actual dataset that was used in estimations 
was unbalanced and had a maximvim of 3706 observations. The dataset already ends 
by 12/2001, because the data for the de facto currency regime classification by Rein
hart and RogofF (2004) was not available for later periods. Furthermore, as Reinhart 
and Rogoff (2004) show, there is a significant diiference between the IMF’s de jure 
classification and the de facto classification o f exchange rate regimes, especially in the 
hyperinflationary periods o f  1980s. Therefore, it was considered important to include 
the de facto exchange rate regime into the analysis with the cost o f losing some of 
the latest observations.^^ Other data sources were: the IMF International Financial 
Statistics 2/2005, J.P. Morgan (for real effective exchange rates), and Global Finan
cial Data Inc. (for stock market indices). The choice o f  the independent variables 
was based on theoretical models of currency crisis, which aim to measure domestic 
and external conditions'^ o f the economy. In addition, all used variables have also 
been found to be related to currency crises in the earlier empirical literature reviewed 
in section 3.2. Table 1 summarizes the independent variables and more information 
about the data can be found in the Appendix sections 3.A.1 and 3.A .2.

Independent variaMes Formula
Ratio of govenunetu budget balance to CDF 
Ratio of curent account to GDP
Measure of under or overvaluation of Real Effective Exchaiige Rate 
Real interest rale
Annualized grouth rate o f  real GDP
Annualized growth rate o f  real domestic credit
Annualized growth rate o f  rat io of broad money to foreign reserves
Annualized growth rate o f  stock maiket
Dummy for contagion
Dummy for hyperinflation
Dummy for <fe/(icro pegged FX regime
Dummy for de facto  crawling ped F.X regime
Dummy for de facto managed float FX regime
Dummy for de facto  floating FX regime
Dummy for de facto freely falling FX regime
Dummy variables for area
Linear and quadratic time trends

IFS line SO / IFS line 99B
IFS line 78ALD i (IFS line 99B / IFS line AE)
(REER - HP trend o f  R£ER with a parameter of 14400) / REER
IFS line 60L • IFS line64X
Annualized growdi ratefIFS line 99B /  IFS line 99BIP]
Annualized growth «te[IFS line 32 / IFS line 99BIP]
Annualized growth tateKfIFS line 34 + IFS line 35) i IFS line AE) > IFS line 1 L.D) 
Annualized growth rate|Composite stock index!
A cturency crisis within 3 months in the same region 
Annual CPI inflation > 40%
See Reinhart and Rogoff, 2004 
See Reinhart and Rogoff, 2004 
See Reinhan and Rogoff, 2004 
See Reinhart and Rogoff, 2004 
See Reinhart and Rogoff, 2004

Table T. The independent variables.

On this occasion, it is useful to discuss the data-related issues a bit more in detail. 
Firstly, as has been the case in many recent papers investigating the determinants 
and/or predictability of the emerging markets currency crisis, the frequency of data

**This is clearly a drawback as e.g. the floating o f V'enezuela’s crawling peg regime in January 2002 
and Argentina’ s currency board system in February 2002 cannot be investigated.

In addition, foreign debt variables (both total and short-term debt as a ratio o f foreign reser\'es and 
the GDP) w'ere tested. These variables were not, however, taken into the final models as the foreign 
debt data from BIS-IMF-OECD-\\V>rld Bank starts only from 6/1990, w'hich would have shorten the 
sample considerably.
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was chosen to be monthly. This raises an issue, as variables such as the GDP, current 
account or government budget balance, are only available for emerging markets in 
annual frequency for long enough time periods. Therefore, a common feature of many 
earlier papers has been that annual or quarterly variables have been interpolated ei
ther linearly or using spline techniques. In this study, the GDP, current accoimt and 
government budget balance variables were linearly interpolated into monthly series. 
While using interpolated series, some econometrical issues might arise. However, eco
nomically, the greatest difficulty of using interpolated series is that by doing so one 
uses information about future economic conditions that was not available to economic 
agents at the time. In contrast, it can be argued that economic agents often use fore
casts o f the key economic variables when they make their investment decisions simjdy 
because the actual information is not av-ailable. This issue has been dealt w'ith in earlier 
papers by lagging the interpolated variables. In this study, the independent variables 
were lagged by a m o n t h t o  alleviate this problem. Another problem related to the 
timing o f the variables is that if tlie independent variables were contemporaneous to 
the crisis variable, it would be difficult to evaluate the relationship between economic 
fundamentals and the currency crisis.^'

Secondly, an important issue that has often been neglected in many earlier studies is 
related to the time series properties of the variables, as both the discrete choice models 
and the ANN raodels^^ require stationary variables. Although many authors in the 
field have constructed their independent variables as ratios to GDP, deviations from 
a trend or as growth rates, there are econometrical problems linked to hyperinflation 
periods and transition phases. For example, the often used variables such as inflation, 
the ratio of M2 to foreign reserves, nominal interest rate or the interest rate differential 
to the US, are highly unlikely to  be stationary throughout 1980-2001 in economies with 
hyperinflationary periods or transition phases from command to market economies. 
In some cases, however, the question is not whether the series contains a imit root; 
instead, the question is how the structural shifts should be taken into account.

In this study, both standard univariate (augmented Dickey and Fuller (1981) and 
Phillips and Perron (1981) tests) and panel (Levin ct al. 2002 and Im et aL, 2003) 
unit root tests were applied. In all the univariate unit root tests, the null hypothesis 
o f a unit root \vas rejected at a minimum of 10 per cent level of significance in 17 
countries in the case of the variable government budget balance, in 21 countries in the

®̂A11 the models were estimated also using the independent variables lagged by 3 months. See
section 5.4 for more information.

17i'It is important to emphasize that this paper does not aim to investigate the causal relationships 
between economic fundamentals and currencj' crises and therefore the abovementioned relationships 
should not be interpreted as causal relationships.

^*Some ANN models can be u.sed with non-stationaiy time series.

il
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case of the variable current account to GDP, and in 22 countries in the case of real 
interest rate. However, both panel unit root tests rejected the null hypothesis that 
all series are non-stationary against an alternative that all series are stationary at a 
minimum o f 10 per cent level of significance in the case o f these three variables. In 
the case of the other variables, both panel unit root tests rejected the null hypothesis 
at a minimum of 5 per cent level o f significance. Therefore, the variables used in the 
regressions ŵ ere considered to be stationary or trend stationary.

The hyperinflationary periods were identified with a dummy variable that received 
value one for the months in which the annual inflation rate exceeded 40 per cent. This 
definition is consistent with the freely falling exchange rate regime classification by 
Reinhart and Rogoff (2004). In contrast to many earlier studies, the inflation rate was 
not used as an explanatory variable, as it was expected to be integrated of order 1 in 
most cases. In addition, variables such as the interest rate, domestic credit and the 
GDP were expressed as real series. Some studies exclude hyperinflationary periods 
from their sample. This would, however, limit the sample considerably and also cause 
some sample selection issues if the hyperinflationary periods and de facto freely falling 
exchange rate regimes were left out of study. In contrast to some earlier studies, 
variables, such as (lagged) changes in foreigjn reserves or changes in exchange rate 
were left out due to obvious collinearity problems as crises themselves were defined 
using these variables. Finally, a dummy variable was generated to proxy for contagion 
effects. Namely, this dummy was set to unity wdien another country in the same area 
had exp>erienced a currency crisis within the last three months.

3.4 Empirical frameworks

3.4.1 Probit model

Consider the binary choice model with a panel data {i =  The
unobservable respjonse variable can be written in the latent form as follows:

y*t -  +  a/ + (3.4)

where the error term uu is disaggregated to the unobserved effect a* and the general 
error term Tlie observed binary variable yu is defined by

yu =  1, if2 /,-> 0  (3.5)

yu =  0, otherwise (3,6)

In the probit model case, the cumulative distribution is a standard normal;

Pr(yii =  l|o:j,ai) =  Priyu =  +  af) (3.7)
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The first equality states that xu is assumed to be strictly exogenous conditional on ai. 
Another standard assumption is that the outcomes yu =  are independent
conditional on (xf, a/). Thus, the density of yu conditional on (x,‘,Qf) can be derived:

t = l

where
f{yt\xt,q ; =  ^xtl3  +  q )*'" [l -  +  q )̂  ì'']

(3.8)

(3.9)

Finally, in a random effects panel framework, the unobserved effect conditional on 
Xi is expected to be normally distributed with:

Q(|xj ~  N(0,a'j,) (3.10)

However, the assumption of independency of outcomes (i.e. crisis and tranquil periods) 
is limiting and it can be relaxed by using the formula:

Priva =  l|xi) =  Ptìvu =  1|xìì) =  ì >(xìì/?„) (3.11)

where (5̂  =  ¡3/ [l  is estimated from pooled probit o f ya on xu using Ilu-
ber/W hite robust standard errors, meaning that the coeilicients are average partial 
effects. Another observation is that most of the independent variables are transformed 
into growth rates, meaning that if the unobservable effect (country specific effect) is 
expected to be time invariant, it w'ill be removed through these variable transforma
tions. Indeed, the likelihood ratio test of ai =  0 after a random effects probit model 
could not hav̂ e been rejected at conventional levels of significance. This confirmed 
the chosen approach of estimating the model using pooled panel. Finally, it should 
be emphasized that the probit (as \vell as the ANN) models w'ere estimated using 
lagged independent variables, i.e. the probability o f crisis at time t was predicted 
using information at i — 1: Pr(yji =  l|xif_i) for the reasons mentioned above.

3.4.2 General about artificial neural networks

Artificial neural networks (ANN)^® are multivariate nonlinear nonparametric statisti
cal methods,“® ŵ hich have been used since the late 1980s in finance applications and 
lately in many different economics research contexts, as in forecasting exchange rates, 
inflation and GDP growth. One of the definitions o f ANN is

^®See llaykin (1999) for a comprehensive theoretical presentation o f ANNs. In addition, McNelis 
(2005) provides an excellent book of ANN applications.

^°See White (1989) for more details.
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... a neural network is a system composed of many simple processing elements 
operating in parallel whose function is determined by network structure, connec
tion strengths, and the processing performed at computing elements or nodes. 
D A R PA  (1988, 60).

Several distinguishing features o f ANNs make them valuable for function approx
imation, forecasting, pattern recognition and classification tasks. Firstly, ANNs are 
distribution-free methods. Secondly, ANNs are suitable for problems where the (<k;o- 
nomic) relationships are not knowm from the theory or they are difficult to specify. An 
ANN model is normally composed o f several layers o f  computing elements called nodes 
(or neurons). Each node receives an input signal from other nodes or external inputs 
and then, after processing the signals locally tlirough a transfer function, it outputs 
a transformed signal to the other nodes or gives the final result. The ANN models 
are characterized by the network architecture: the structure and number of layers, the 
number of nodes in each layer, how the layers are connected, and how the network is 
trained.

Many o f the above features make the ANN models also subject to criticism. Firstly, 
the ability and flexibility of ANN models to fit well to the data often raises concerns 
o f ’overfitting’ . Secondly, as for many nonlinear models, there exists no closed form' 
solutions for the ANN model, which makes it difficult to interpret the coefficients in the 
way it is done with linear models. Thirdly, in many cases the optimization algorithms 
o f  complex non-linear fimctions are subject o f finding locally optimal solutions instead 
o f globally optimal solutions. Therefore, the ANN models are sometimes called as 
’black box’ methods despite their sound statistical background.

This study utilizes the most often used ANN model called multi-layer perceptron 
(MLP), where all the nodes and layers are arranged in a feed-forw'ard manner (see 
figure 1). The first layer is called the input layer, where the information is received 
in the ANN. Usually the input layer consists o f as many input nodes as there are 
independent variables. The last layer is called the output layer where the ANN pro
duces its solution."^ In between, there are one or more hidden layers, which make 
the ANN models distinctive from other statistical models. Finally, all nodes in the 
adjoining layers are connected by acyclic arcs from lower to higher layers. Commonly, 
in the classification studies, one hidden layer structure is used referring to the study of 
Ilornik et al. (1989), which shows that an ANN model with a single hidden layer can 
approximate any continuous function to any desired accuracy. In some cases, however,

The output values from these type o f  ANNs are the estimates o f the Bayesian posterior probabil
ities.
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a two-hidden layer structure may provide better results, but with the cost o f increased 
number o f parameters to be estimated.

Output Layer

Hidden Layer

InfNi Layer

X1 x2 x3 x4

Figure 1: Multilayer-Perceptron ANN.

Like any statistical model, the parameters (arc weights) o f the ANN model nc'ed 
to be estimated before it can be used for forecasting purposes. Tlie process of de
termining these weights is called training. In most o f the classification problems, the 
used training process is supervised where the target response (currency crises in om- 
case) is known a priori The aim of training is to minimize the differences between 
the ANN output values and the known target values using some loss function e.g. 
mean square error. The most commonly used training method is the backpropagation 
(BP) algorithm popularized by Rumelhart et al. (1986). After the ANN is trained, its 
forecasting ability can be tested on another sample. This out-of-sample forecasting is 
called simulation in the ANN literature.

3.4.3 A N N  model spcciflcation

Consider a feed-forward multilayer perceptron ANN model with one hidden layer:*“

J / H

Pr(yt =  l|x/u) =  A I Qo +  ) | =  F(xm , 0), (3.12)
h=l

where Pr{yt — is the probability o f a binary outcome yt =  I conditional on the 
information set Xt at time t. There are (/i =  1,..., H) input variables Xht̂  each with a 
time dimension (i =  1, ...,T ), and there are ( j =  1 ,..., J) nodes in the hidden layer. 

“  T+exp(-<a)' log-sigmoid transfer functions in both output and hidden layers.

Schumacher et al. (1996) for further details on the comparison o f  the arti6cial neural networks 
and logistic regression.
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a j and are the network weights and qq and are the network biases. Finally, 
Xht denotes a matrix of inputs {ƒƒ x T ), while $ denotes the vector of network weights 
0 =  (o o ,a i,

The most widely used training method for ANN models is the error backpropaga- 
tion (UP) algorithm, which is a recursive gradient descent method, where the network 
weights 0 are chosen to minimize a loss function, typically the sum of squared errors:

nun
9

1 ^
(3.13)

i-1
where yt is the target output, % is the estimated output value yt =  F{xht^0) with 
sample size T. The loss fimction is iterateti until its minimum”  ̂ is achieved. The 
iterative step o f the algorithm takes 0 to 0 which is calculated as:

SO =  - ttV F  {xht,0) {yt -  F(xhtjO)) (3.14)

where tt is the learning rate and V F  {Xht,0) is the gradient o f F{Xho  ''"ill» respect 
to the weight vector 0.

The standard backpropagation algorithm is often too slow for practical problems. 
Therefore, a notable faster variation of the BP algorithm, namely the Levenberg- 
Marquardt (LM) algorithm, was used.“  ̂ The main difference between the standard 
BP algorithm and the LM algorithm is that the LM algorithm uses an a])proxiniation 
of the Hessian matrix. Otherwise, the network structure was the following: First, the 
choice o f the number of nodes in the hidden layer was based on Hannan-Quinn (HQ 
criteria)”  ̂ W'hen the model was estimated using a different number of nodes (from 2 
to  10). Tlie model was chosen to be as parsimonious as possible to avoid overfitting' 
the model to tlie data, which would have meant a loss of generalization ability of the 
model. Tlierefore, the number o f nodes in the hidden layer was set to two ( j  =  2). 
Second, the learning rate was kept at its default rate o f 0.1 (tt =  0.1). Theoretically, a 
too large learning rate would lead to unstable learning, but a too small learning rate 
would lengthen the estimation time. Third, the models also contained input delays in 
order to take into account the sequential time order o f the input vectors, i.e. the ANN 
models were constnicted as dynamic models. However, the models were trained in a

‘ ^The well-known problems o f  the backpropagation algorithm are its slowness in convergence and 
its inability to escape from local minima.

this study, the estimations were repeated several times in order to ensure the convergence o f 
the optimization algoritm. However, ANN model trained with a genetic algoritm could avoid possible 
problems related to local minima o f the loss function minimization. This is left for future study.

Another W'ay o f choosing the ANN model is suggested by Anders and Korn (1999). Their 'bottom- 
up’ strategy’ starts with a simple network inf^^Lst^uctu^e and adds hidden nodes one at a lime to the 
ANN model until cross validation errors o f  the more complex model become larger than with the 
simpler model.
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’batch mode’ with all the input vectors presented to the network before the weights 
and biases were adjusted.^® Finally, in order to compare the forecast capability of the 
ANN models to the probit models, the same independent variables (/i =  19) and the 
binary crisis indicator were used in both cases.

3.5 Empirical results

3.5.1 Factors affecting to currency crisis

Factors affecting the probability o f an emerging market currency crisis were estimated 
using a probit model with robust standard errors. As mention«! above, the data used 
was a pooled panel with independent variables lagg«l by one m o n th .T a b le  5 in 
the Appendix 3.A.3. presents the marginal effects (slope coefTicients) of the economic 
factors and exchange rate regimes, as well as contagion and area (himmies on the 
probability of currency crisis. All the variables w^re express«! in natural logarithms 
with the exception of the real interest rate and the dummy variables allowing the 
slope coefficients to be interpreted as elasticities. There are four columns in the table: 
columns 1-3 present the estimates for models that were used for in-sample predictions, 
while column 4 shows the estimates for the model that was used for the out-of-sample 
predictions. Column 1 shows the results for the whole sample of 12/1980 - 12/2001, 
while columns 2 and 3 show the results for the subsamples of 12/1980 - 12/1989 
and 1/1990 - 12/2001, respectively. Finally, the model in column 4 was estimated 
using the sample o f 12/1980 - 12/1996. The models were estimated using different 
subsamples“** to see whether different factors affected the probability of currency crises 
in the 1980s and 1990s, and to evaluate the stability of the models. This is because, 
the liberalization o f capital accounts in many of the analyz«! countries in the early 
1990s is expected to have an impact on the crisis dynamics, as countries have became 
more exposed to international capital flows.

As can be seen from table 2, the signs of the estimated slopes are in line with 
currency crisis theories. The economically most significant factors increasing the prob
ability of currency crises are the proxy for contagion effect, the prevailing de facto ex
change rate regime, an increase in the current account and government budget deficits, 
a decrease in the real GDP growdh rate, as well as regional factors. According to the 
results for the whole sample (column 1), the proxy for contagion effect is found to

Adaptive learning machine could be constructed for currency crises purposes. This is left for 
future studies,

^^All models were estimated also using independent variables lagged by 3 months. The results 
remained broadly unchanged and are available on request.

The subsamples for 1980s and 1990s have different number o f observations due to missing obser
vations.
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have the largest marginal effect.“’̂  Namely, a currency crisis in the same region within 
three months is estimated to increase the monthly probability of currency crisis by 
around 15 per cent. Economically, this effect is significant. In addition, dc facto rigid 
(pegged, crawding peg, and to a lesser extent, managed float) exchange rate regimes are 
associated with a lower probability of currency crises. More specifically, the monthly 
probability o f a currency crisis is estimated to decrease by around 2-4 per cent when a 
country operates under a rigid exchange rate regime. This result is in line with earlier 
studies, such as Rogoff ci al. (2003) and Ghosh et al. (2002).

Turning to other economic factors linked to currency crises, a one per cent increase 
in the level o f current account and government budget balance (both to the GDP) is 
estimated to decrease the monthly probability of currency crisis by around 0.19 per 
cent and 0.13 per cent, respectively. This means that a one percentage point increase of 
both ratios from their sample mean values (-2.1 to - 1.1 per cent and -2.7 to -1.7 per cent, 
respectively) would decrease the monthly probability of a currency crisis by around
9.1 and 4.8 per cents, respectively. Similarly, a one per cent increase in the growth 
rate of real GDP decreases the probability of a currency crisis around 0.07 per cent. 
This means that if the armual growdh rate of real GDP increases by one percentage 
point from its sample mean of 4.1 per cent to 5.1 per cent, the monthly probability of 
currency crisis would decrease by around 1.7 per cent. Furthermore, Asian countries 
seem to be statistically more prone to currency crises, while, in contrast, European 
countries seem to be less so. Finally, the marginal effects of the real interest rate 
and the growth rate o f the ratio o f broad money to foreign reserves are statistically 
significant, but economically very small.

Tlie following observations can be made from the results when the subsamples 
were used (columns 2 and 3). Firstly, it appears that economic fundamentals^^ could 
statistically better explain the onset o f cmrency crises in the subsamplc o f the 1980s 
than in subsample of the 1990s.^* Specifically, more variables from the traditional 
currency crisis theories seem to be statistically significant in column 2, while in column 
3 other variables, such as dummy variables for contagion effect and exchange rate 
regimes, are statistically significant.^“ In addition, the model for the 1980s subsample 
has liigher goodness-of-fit measures, such as the Pseudo R-square. This confirms earlier

^®The dummy for contagion effect is statistically significant only with the independent variables 
lagged by one month.

Also hyperinflation dummy was found to be statistically and economically significant for the 1980s 
subsample.

should be noted that in both subsamples, the share o f  crisis periods was roughly the same: 3.66 
percent in the 1980s subsample and 3.72 percent in the 1990s subsample.

^^When the model was estimated using the subsample o f  the 1990s and using the independent 
variables lagged one period (column 3), the marginal effect o f  currency crisis in the region was estimatcnl 
to be 0.18 (18 percent).
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findings in the literature that the contagion effect versus economic fundamentals might 
have played a larger role in the onset of the currency crises in the 1990s. In addition, 
this also indicates that the liberalization of capital accoimts in many of the analyzed 
countries in the early 1990s has possibly made them more vulnerable to international 
capital flows than they were in the 1980s. Fbrtherinore, a regional dummy \^riable 
for Asia has a positive and statistically significant marginal effect in the sample of 
the 1990s, while a regional dummy variable for Latin America has a negative and 
statistically significant marginal effect in the sample of the 1980s. Finally, the slope 
coefficients of the model in column 4 are in line with the findings from the other 
subsamples.

To sum up, the analysis shows that certain economic variables w'ere associated 
with the currency crises of the 1980s and the 1990s, and can have statistically and 
economically significant impact on the probability o f currency crises. It seems that 
in the 1980s economic fundamentals derived from the currency crisis theories were 
capable o f explaining the onset of the currency crises. In contrast, in the 1990s, other 
factors, such as the contagion effect and the de facto currency regimes, seem to have 
played a larger role in the occurrence of currency crises. Tliis reinforces the view that 
developing a stable model that could predict or even explain currency crises can be 
challenging.

3.5.2 Issues related to crisis prediction

The ability of models to predict currency crises was ev^aluated using cross-tabulations 
of correct classifications, as well as different goodness-of-fit measures, such as Brier's 
Quadratic Probability Score (QPS), the Receiver Operating Characteristic (ROC) and 
Cramer’s Gamma. In addition, the in-sample and out-of-sample predicted probabilities 
for the countries were plotted to illustrate the ability o f the models to predict crisis.

Certain issues are related to the evaluation of the predictive ability of the models. 
First, in the binary choice models, the choice of the probability threshold is critical. As 
Greene (2000, 833) states, the usual threshold value of 50 per cent may not be a good 
value if the binary outcomes in the sample are unevenly distributed, as it may lead to 
a severe understatement of the prediction ability of the model. In the sample used in 
this study, the share of crisis and tranquil periods were around 3 per cent and 97 per 
cent, respectively.^^ Therefore, the ability of the model to predict currency crises was 
evaluated using four different threshold values: 0.50, 0.25, 0.15 and 0.10. Secondly, 
as mentioned in the introduction, tlie costs of currency crises can be substantial, 
and therefore, the costs of giving UTong signals of crises and tranquil periods are

^^Bordo et al. (2001) found roughly similar frequenej' of currencj’ crises in their sample o f 197S-1997.



3. Empirical Analysis of Emerging Market Currency Crises 62

asymmetric. Furthermore, as mentioned earlier, according to  the second generation 
of currency crisis, worsening economic fundamentals can expose countries to currency 
crises altliough the exact timing o f currency crises might be difficult to determine. 
Therefore, the predictive ability of the models were evaluated separately for two cases. 
On the one hand, the model was considered to have successfully predicted the crisis 
if the predicted probability was above the set threshold value at exactly the timing 
of the crisis. On the other hand, the model was considered to successfully signal the 
crisis if the predicted probability was above the set threshold within 3 months (t — 3) 
before the actual crisis period. Many earlier studies use these 'crisis windows’ o f 12 or 
24 months to ’ improve’ the predictability o f the models. In addition, in some studies, 
the sample size has been reduced only to cover certain crisis windows. In this study 
these measures ŵ ere not applied, as the main purpose of the study was to objectively 
evaluate whether the estimated models could predict currency crises.

Finally, as both the probit and the ANN model are estimated using the independent 
variables lagged by one month, in each time, the predicted probability o f crisis is a 
one-month ahead forecasts. However, as in the case of in-sample estimations, the 
information set is larger than the economic agents had at each time, and therefore, the 
true predictive power of the models was evaluated using the out-of-sample forecasts.

3.5.3 Prcilicting currency crises

The results o f the in-sample and out-of-sample forecasts are presented in the Appendix 
in sections 3.A.4 and 3.A .5, while the goodness-of-fit measures are presentf'd in sec
tion 3.A.6. The obtained results are benchmarked to earlier studies in section 3.A.7. 
Finally, the graphs of one month ahead predicted probabilities are shown in section
3.A.8.

The following observations can be made from the in-sample forecasts (tables 6-9). 
Firstly, the signals of the currency crises are stronger from the ANN model than from 
the probit model, meaning that predicted probability levels in the crisis periods are 
higher in the ANN model than in probit model. Therefore, the choice o f the threshold 
value is less relevant in the case o f ANN models, while in the probit case, the choice 
o f the threshold is critical. For example, using the threshold value of 0.50, the probit 
model w^ould have predicted only 5 crises (3.7 per cent o f the crises), while the ANN 
model would have predicted 47 crises (34.6 per cent o f the crises). Lowering the 
threshold value to 0.10 increases the share o f predicted crises with the probit model to 
nearly 48 per cent, while in the case o f  the ANN model the share of the crises predicted 
is around 45 per cent betw'een the thresholds o f 0.25 and 0.10.

Secondly, the signals of the currency crises are more accurate from the ANN model
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than from the probit model. This can be seen from the fact that when the tlireshold 
value is set lower in, the specificity of the model (the ability of the model to detect 
tranquil periods) decreases meaning the probit model gives more uTong signals of the 
crises than the ANN model.

Thirdly, when the signals of crisis are evaluated within a window of i —3 to f (tables 
8 and 9), it can be seen that part of the ’wrong signals’ o f the probit model are actually 
correct signals of the forthcoming crises as the number of predicted crises increases 
with the probit model. As mentioned earlier, the signals from the ANN model are 
more accurate and therefore the share o f the predicted crises as well as the tranquil 
periods remains stable.

Fourthly, as noted earlier, the models fit the sample of 1980s (model 2) better than 
the whole sample (model 1) or the sample of 1990s (model 3) and therefore the share 
o f predicted crises, as well as the other goodness-of-fit measures are the highest with 
the model 2.

Finally, the goodness-of-fit measures point out that the ANN model fits the data 
slightly better. All in all, as the in-sample predictions show, both the probit and the 
ANN model correctly signalled (one month ahead) 4 to 52 per cent of the crises periods 
depending on the choice of the threshold, meaning that the models fitted the data quite 
well. This observation is confirmed when the graphs of the predicted probabilities are 
analyzed (section 7.8, the upper figures). Both the probit and the ANN model seem to 
correctly signal the Latin American crises at the turn of the 1990s, as well as the Asian 
crises of 1997 and the Russian crises of 1998. How'ever, the true ability of the models 
to predict crises need to be evaluated using out-of-sample forecasts and the results 
from the in-sample forecasts can be thought of only as a measure of goodness-of-fit of 
the models.

The results from out-of-sample forecasts are shown in tables 10 and 11. Both the 
probit and the ANN model were estimated using the sample of 12/1980 - 12/1996 and 
the out-of-sample forecasts were calculated using the sample o f 1/1997 - 12/2001. The 
out-of-sample forecasts were calculated using simple static models, meaning that the 
coefficients were not re-estimated recursively after each time period. Tlie choice of 
using a static model to forecast has the drawback that it ignores the latest available 
information, as the coefficients are not updated after each time period. However, the 
static models allow us to better evaluate the ability o f the model to generalize with 
different datasets than the recursive model. In addition, the static model also partly 
alleviates the problem that the interpolation of some variables might cause, neonely 
that the statistician and the economic agent have different information sets available.

Turning to the results, the out-of-sample data contains 56 crises periods "̂  ̂o f which
34 The mean probability o f currency crises in the out-of-sample data was slightly higher than in the
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the models were able to predict a maximum of 4 periods using the lowest tlireshold 
value o f 0.10. In addition, the other goodness-of-fit measures also point out that 
the out-of-sample forecasts are not particularly strong. Especially, the Pearson’s chi- 
squared test for the hypothesis that the predicted and actual outcomes (crisis and 
tranquil periods) are independent could not be rejected in most cases o f the out- 
of-sample predictions, while it was rejected in all cases of the in-sample predictions. 
However, when the graphs of the out-of-sample forecasts are evaluated, it can be noted 
that both the probit and the ANN models correctly forecasted the Russian crisis o f 
1998 out-of-sample. FVuthermore, the ANN model was capable o f signalling, to some 
extent, the onset o f speculative attacks in Slovakia in 1999 and in Tbrkey in 2001.

Tables 13 and 14 are constructed to compare the results to some selected earlier 
papers. Obviously, the comparison of results between different papers is not straight
forward as the estimation samples, countries included, the tlueshold values as well 
as the crisis windows differ, However, it has become a standard to benchmark the 
obtained results to the ’signal approach’ developed by Kaminsky et al. (1998), as well 
as to  a standard probit model. Both o f these models have been estimated by Berg and 
Pattillo (1999), whose results will be used to benchmark the obtained results. Further
more, the in-sample fit is also analyzed in contrast to  an innovative multinominal logit 
model by Bussi^re and Fratzscher (2002), while the out-of-sample forecasting potential 
is compared to  a recent panel probit model by Komulainen and Lukkarila (2003). One 
should note that only a limited number o f earlier studies have reported thoroughly 
their in- and out-of-sample results, which limits the deep comparison of results to the 
earlier literature. Furthermore, in most cases the out-of-sample forecasts are limited 
to case studies, such as in Frank and Schmied (2003) or Scott (2000).

As can be seen from the tables 13 and 14, the obtained results in the in-samjde 
pretlictions were in line with the earlier papers, while the out-of-sample predictions 
were found to be much weaker than earlier found in the literature. The relativ ely strong 
in-sample performance indicates that the estimated models were correctly specified. 
Furthermore, as will be discussed in the next section, the results are robust to various 
modifications o f the models. Therefore, the most likely reason for the diverging out- 
of-sample results from the earlier studies is that the models were required to predict 
crises truly out-of-sample without using information that w'as potentially not available 
to economic agents at the time. In addition, the models were classified as being able 
to predict crises correctly only if the predicted crisis probabilities were above the set 
threshold value within a maximum time window o f f — 3 to i. This time window is 
significantly narrower than in most studies which often use a time window of i —12 to t. 
Tlie use of very wide crisis windows can be questionable on statistical grounds despite 

in-sample subsets o f the data, namely 4.38 percent.
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they might be economically appealing. In addition, some earlier studies have trimmed 
the samples to include only a certain number of tranquil p>eriod observations around 
crises in order to rebalance the share o f crises in the sample to ease the estimation 
procediue. Finally, some earlier studies have also adjusted the crisis thresholds, in 
order to maximize the number of crises predicted. All these factors can explain why 
the obtained out-of-sample results were weaker than in the earlier literature.

To sura up, early warning indicator models can be useful to identify underlying 
economic problems associated with currency crises and they can be used explain oc
curred currency crises ex post However, due to the endogeneity of currency crisis 
and evolving economic and financial structures in the global economy, finding a stable 
model to predict currency crises out-of-sample can be a challenging task.

3.5.4 Robustness of results

The robustness o f the results were tested in various ways. Firstly, the currency crises 
were defined using a different tlireshold for exchange market pressure index, namely 
\*h(TEMPi instead o f 2S)GEMPi. Secondly, all the separate crises periods were con
sidered as different crises in contrast to the used method that crises within throe 
months were considered as one crisis. Thirdly, all models were estimated using the 
independent v^ariables lagged by three months instead of the base line models wuth 
one month lagged independent variables. Fourthly, the probit models were estimated 
using random effects specification. Fifthly, the ANN models were estimated using dif
ferent numbers o f nodes in the hidden layer. Finally, all models were estimated using 
three different subsamples as reported above. All in all, the basic results remained 
unchanged throughout these robustness tests. It was noted that the biggest problem 
with the ANN model was that the training algorithm could sometimes not find the 
global minimum of the loss function, which is a well-known problem of backpropaga- 
tion algorithms. However, the training of the ANN model with a global search method, 
such as genetic algorithms, is left for future studies.

3.6 Conclusion

The purpose o f this study was to examine the predictability of the emerging market 
currency crises of the last two decades with two models, namely a often used probit 
model and a multi-layer perceptron Artificial Neural Network model. This paper is 
one of the first applications of the artificial neural networks in the currency crisis 
literature context. Furthermore, factors affecting currency crises were evaluated with 
a special focus on the economic fundamentals derived from the currency crises theories.
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as well as on de facto exchange rate regime and contagion effects. According to the 
results, both the probit and the ANN models were able to signal in-saraple correctly 
around 45 per cent of the emerging market currency crises o f the 1980s and 1990s. In 
addition, it was found that economic fundamentals could statistically better explain 
the onset o f currency crises in the subsample of the 1980s than in subsample of the 
1990s, where other variables, such as the contagion effect, were found to be statistically 
significant. This verifies the earlier findings in the literature that the contagion effect 
versus economic fundamentals might have a larger role in the onset o f the currency 
crises in the 1990s than in the 1980s. Furthermore, our findings confirmed the results 
of Rogoff et al. (2003) and Ghosh et al. (2002) that emerging markets with more rigid 
exchange rate regimes were less prone to currency crises during the last two decades. 
In contrast to the findings in the earlier currency crises literature, the ability of the 
models to signal currency crises out-of-saraple was found to be weak. In particular, 
of the currency crises of late 1990s, only the Russian 1998 crisis could have been 
predicted out-of-sample. It also reinforces the view that developing a stable model 
that can predict currency crises is a challenging task.
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3.A Appendix

3.A .1 Data sources and transformations

Table 2 shows the data sources and sample period of the variables that were used to 
construct the crisis indicator and the independent variables. In the table, IFS refers 
to the IMF International Financial Statistics 2/2005, JPMorgan refers to JPMor- 
gan's Real Effective Exchange Rate (REER) accessed at www.morganmarkets.com. 
Finally, GFD refers to Global Financial Data Inc., which database was accessed at 
WWW.globalfindata.com.

Variables for crisis index Source Frequency, period
Exchange rate national currency per U.S. dollar IMF IFS line AE Monthly, 1980:1 -2001:12
Total reserves minus gold IMF IFS line IL.D Monthly, 1980:1 -2001:12

Variables for independent variables Source Frequency, period
Gross Domestic Ih'oduct IMF II'S line 9913 Annual, 1980 - 2001
GDP deflator IMF IFS line99BIP Annual, 1980 - 2001
Current Account IMF IFS line 78ALD Annual, 1980 - 2001
Government budget balance IMF IFS line 80 Annual, 1980 - 2001
Domestic credit IMF IFS line 32 Monthly, 1980 1 -2001:12
Money IMF IFS line 34 Monthly, 1980 1 -2001:12
Quasi-money IMF IFS lines 35 Monthly, 1980 1 -2001:12
Consumer Prices IMF IFS line 64 Monthly, 1980 1 -2001:12
Changes in consumer prices IMF IFS line 64.X Monthly, 1980 1 -2001:12
Real EITective Exchange Rate (REER) IMF IFS line REC / JPMotgan Monthly, 1980 1 -2001:12
Composite stock index GFD / IMF IFS line 62 Monthly, 1980 1 -2001:12
Deposit rate IMF IFS line 60L Monthly, 1980 1 -2001:12
Exchange rate regime {defa cto ) Reinhart and RogofT (2004) Monthly, 1980 1 -2001:12

Table 2: Data sources and frequencies.

The following data conversions were made. Firstly, the annual data observations: 
the GDP, the GDP deflator, current account and government budget balance were 
linearly interpolated into monthly frequency. Secondly, JP Morgan REER was used in 
the following cases: Argentina, Egypt, India, Indonesia, Korea, Mexico, Peru, Thai
land, and Turkey. In all other cases, the data from IFS was used. In addition, some 
obser\'ations (numbers in parenthesis) o f REER were linearly interpolated in the fol
lowing countries: Morocco (4 obs.), Poland (1 obs.), and Venezuela (5 obs.). The 
measure of under or overvaluation of REER was calculated subtracting from REER 
the trend, which was calculated using the Ilodrick-Prescott filter with a parameter o f 
14400. Thirdly, stock market indices were taken from Global Financial Data Inc. with 
the exception of Brazil, in which case, data from IFS was used. In Morocco 6 obser
vations were linearly interpolated. Fourthly, in case o f Hungary, Money, Quasi-Money

71

http://www.morganmarkets.com
http://WWW.globalfindata.com


and Domestic credit were available on quarterly basis 12/1987 - 12/1997 and therefore 
the missing observations (49 obs. per variable) for this period were linearly interpo
lated. Fifthly, the real interest rate was calculated using deposit rate subtracted by 
consumer price inflation. In the case o f India, money market rate was used instead. 
Finally, GDP deflator was missing for Russia and therefore the CPI was used to deflate 
the Russian GDP.
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3 .A .2 Descriptive statistics

Table 3 shows the descriptive statistics o f the variables in levels. In the models, 
all variables were expressed in natural logarithms with the exception of real interest 
rate and the dummy variables. Furthermore, real GDP, real domestic credit, ratio o f  
broad money to foreign reserves and stock market composite index were expressed as 
annualized growth rates. Table 4 presents the countries, the number of observ'ations, 
the number of crises and tranquil periods and the share of crises of the total number 
o f crises in each country.

Van ab)« Oba Mean 5id. Dev Min M n
Chm* indicMor 3706 0.0366#72 0.1880428 0 '

Rafia a f  giovwnuDenl lwi>||el M « ice  h> 3706 4J.0I73134 0036SS02 4  2608266 0 0525736
Rafia o f cumirt a<coimt lo OM* 3706 4Ì.OIOS352 0.0463IS3 -0.2093936 0.1829959
Mcaaun a f  tinder or overvalfiation afREER 3706 D.00054Í6 0.0686768 -0 3418338 0.7579388
Red intenai rate 3706 O.0S26O9 14.45683 -163 7298 304.7866
Red GDP 3706 4.65E*13 2.12E^I4 14SE*08 I.25E*1S
Red domeatk cndil 3706 146E+13 7.46E+I3 1.196833 S.29E+14
Ratio o f broad money to foreign reaervea 3706 6.496413 10.01348 0.8031434 134.3178
Stock maikei eooipoaite indec 3706 1331 631 9322.714 1.36E-10 336200.1

Dummy for hy|ieiini1aboa 3706 O.I6RI03S 0.3740107 0 1
Dummy for contagion 3706 0.0099S3S 0.0994324 0 1
Dummy far de facto pegged FX regime 3706 O.I3T3I23 0.3641442 0 1
Dunnqr for d r facto crawling pod FX regime 3706 033S4021 0.4721943 0 1
DumiiQ' for dr ;iicra managed flod  FX regime 3706 0.2(84312 0.4331032 0 1
Dummy for J t  facto floating FX regime 3706 0.0348084 0.183319 0 1
Dummy for J t  facto freely M in g  FX regime 3706 0.1643281 0.3706231 0 1
Duemrv for Ldin America 3706 0.3472747 0.4761682 0 1
Dumnv for Europe 3706 0.ISI1063 0.3SS2008 0 1
Dummy for Aiia 3706 0.361306 0.4S04438 0 1
Dummy for Africa 3706 0.140313 0.3473584 0 1

Table 3: Descriptive statistics of original variables.

Coiintrv Fieqllcncv Ctiaea Tranquil rrlaea 3t,
Argcnlina 192 « 184 4.17
Brazil 194 14 180 7.22
Chile 240 3 237 1.25
Colocidiia 130 6 124 4.62
Caech Republic 95 3 92 3.16
Ecuador 93 8 85 6.60
Egypt 95 0 95 0.00
Hungvy 76 0 76 0.00
India 244 5 239 2.05
bidoneda 220 6 214 2.73
I«ael 216 IS 201 6.94
Korea 204 3 201 1.47
M dayda 178 9 169 5.06
M elica 58 0 58 0.00
Morocca 91 2 89 2.20
Pera 167 6 161 3.59
Philippiiiea 242 17 225 7.02
Poland 90 1 89 1.11
Ruiaia 72 1 71 1.39
Slovakia 60 1 59 1.67
South Africa lis 3 ns 2.54
Thailaid 251 10 241 3.98
Turkey 167 6 161 3.59
Veneratela 213 9 304 423
Total 3706 136 3570 367

Table 4: List of countries and frequencies of crises and tranquil periods.
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3.A .3  Factors affecting to currency crisis

Dependent variable: binary currency crisis indicator 
Independent variables (M ), marginal effects:

Models for in-sampte predictions 

I 2 3 
12/1980- 12/2001 12/1980- 12/1989 1/1990- 12/2001

Out-of-sample predictions 
4

12/1980- 12/1996

Go verme nt budget balance to GDP -0.13559»* -0.11911** 0.0750 41.22254***
JO.0J7OSJ (0.05J97] [0,11174] (0 06392)

Currettf account to GDP -0.18799»*» -0.19525*** -0.0853 -0.0643
(0.08154) (0.08788) (0.07842) (0 08246)

Over/undervaluation o f  REER 0.0333 0.07626** 0.0051 0.07319**
(002583) (0.04032) (002839) ; (003684)

Real interest rate 0.00031** 0.00052* 0.00034*** 0.00024**
(OOOOU) (0.00032) [000012] (000012)

Growih rate o f  real GDP -0.07459** -0.1M66** 4).07843** -0.1036
(003271) (0.05197) (0.03358) (0 07167)

Growth rale o f  real domestic credit 0.0019 0.0019 0.0026 0.0011
(0.00159) (0.00210) (000189) (0X169)

Growth rate o f  broad money to foreign reserves 0,00368 0.0028 0.0020 0.00419*
(000167) (000194) [000246] (0X214)

Growth rate o f  stock market 0.0000 -0.0005 -0.0003 0.0022
(0.00033) (0.00209) (000038) 10X190]

HvT»cr inflat ion 0.0102 0.03445*** 41.0055 0.03051**
(0 00932) [002026] (0 00828) (0.01703)

Contagion 0.15015*** 0.18352*** 0,1128**
(0.07144) (008577) (0 X680]

Pegged FX regime -0.0292*** 0.0074 -0.03587*** -0.0074
[0.00400] [0.01119] (000484) 10.00997]

Crawling peg FX  regime -0.04378*** -0.0053 41.04397*** -0.0083
(0.00691) (000761) (0.00654] (0 00962)

Managed floating FX  regiine -0.0221*** 0.02101* -0.03487*** 0.0074
(O-OtBSS) (001666] (000732) (001248)

Floating FX regime -0.0119 ■0.0147
(000641) (000615)

Latin America -0.0047 -0.01992*** 0.0204 -0.0097
(0.00725) (000878] (001439) (0X780)

Europe -0.01948*** 41.0020 -0.0141
(0.00187) [001188) (000696)

Asia 0.02969*** -0.0147 0.05807*** 41.0045
(001096) [0 011891 [0 02205] (001040)

ObMivsnom 3706 1010 2375
Log-likelihood -481 09498 -100.74794 -348.60976 -188 77926
Pseudo R2 0 1747 03650 0.1759 01747
Wild fumucs ^ 0 176 92 114 so 140 09 114 36
P-vslue 0.0000 0.0000 00000 ooox

Robuit standard erion (cluster) in brackets, * significant at J 0%; aignificant at 5H; significant at 1%, imrginal efTects are evaluated at Uw mean of the 
independent variables. For continuos variables, the reported marginal effects are elasticities, for dummy variables, the marginal effects denote the shift ftom vakie 
0 to I. AU models included linear and quadratic time trends. Dummy variables for contagion, floating FX regime and European couniries for samples 12/1980- 
12/1989 are dropped due to time mvahance, missing observations or eollinearity. Similarly, floating FX regime is dropped for the model 4 for the same reasons.

Table 5: Probit model estimates.



3.A .4  In-samplc forecasts o f currency crisis probabilities

Number o f  
CTiee« predicted

Shne o f  Seueibvity 
predicled erieei P i(chH i>ih) | o i a e

Specificiiy
P lfcnaecih) 1 m u|oil

ShbK o f
eon ectiv cia efied  obe

Peaeob
_ O u 9 b * « i « t

P-vilae Cnm er'e
V

M odel 1 
Threthold (th) 
0.10 65 47,79 S 4 7 ,7 9 % 95.00% 9 1 .5 4 % 2802913 0.000 0.2750
0.15 47 54.565b 5 4 .5 6 % 97.12% 94 8 2 % 541.I9M 0.000 0.3054
0.25 26 19.125b 1 9 .1 2 % 99.50% 9 6 .5 6 % 527.4237 0 00 0 0.2972
0.50 5 5 6S5b 5 .6 8 % 100.00% 9 6 .4 7 % 1314273 0.000 0.1885

M odel 1 
Threehold (th) 
0.10 21 56.76 H 56 7 6 % 95.79% 9 4 .5 6 % 170.7912 0.000 0.4112
0.15 21 56.765b 5 6 .7 6 % 97.55% 9 6 0 4 % 246.7961 0.000 0.4945
0.25 IS 4 S 6 5 H 4 8 6 5 % 98 5 6% 9 6 .7 5 % 258.9473 0 0 0 0 0.5065
0.50 15 55.14 5b 5 5 .1 4 % 9 9 6 9 % 9 7 .5 5 % 277.3045 0.000 0.5240

M o d e l)  
T h nihold  (th) 
0.10 46 46.46 S 4 6 .4 6 % 92.12% 9 0 .4 2 % 167.9580 0.000 0 2 5 1 2
0 1 5 54 54 54 5b 5 4 .5 4 % 9 7 2 7 % 9 4 .9 3 % 255.7284 0.000 0.3087
0.25 19 19195b 19 1 9 % 99.53% 9 6 .5 4 % 290 3311 0.000 0,5302
0.50 8 8.08 S 8 .0 8 % 99.84% 9 6 .4 3 % 153.5956 0.000 0,2239

Model 1 t e fe n  to etbmM ioa la n p le  o f  12/19S0 •' 12/2001. tnotU  2  to  1  o f  I2/19S0 ■ 12/1989 aid m odel 5 to • UTOfile o fl /1 9 9 0  • 12/2001.

Table 6 : Probit model in-sample forecasts, exact timing o f crisis predicted correctly.

Number of 
ciisM predicted

Shun of 
predicted crine

Seniilivity 
PtfciiatMh) 1 criaii

Spedfidty 
Pifcrine<th) 1 tnnqiiil

Share of
coirectlv dm lied obe

Peaaon
ChiiquiRteel

P'Vahie Cramer^
V

Model 1 
Thrathold (Ui) 
0.10 62 45.59% 45.59% 99.16% 97.19% 1100.0000 0.000 0.5407
0.15 62 45.59% 45.59% 99.24% 97.27% 1100.0000 0.000 0.5506
025 61 44.85% 44.85% 9955% 97 35 % 1100.0000 0.000 0.5549
0.50 47 34.56% 54.56% 9994% 97.54% 1200.0000 0.000 0.5679

Models 
Thieihotd (th) 
010 28 75.68 % 75.68% 95.79% 95.05% 385.9871 0000 0.5321
0.15 25 62.16% 62.16% 99.69% 98.52% 543.7519 0.000 0.7337
0.25 ' 23 62.16% 62.16% 99.69% 98.52% 543.7519 0.000 0.7357
0.50 25 62.16% 62 16% 99.79% 9841% 566.8068 0.000 0.7491

Models 
Thtahold (di) 
0.10 42 42.42% 42.42 % 99.10% 96.99% 690.0247 0.000 0 5091
0.15 42 42.42% 42.42% 99,54% 9752% 767.0198 0.000 0 5368
0.25 42 42.42% 42.42 % 99,55% 97.41% 844.2664 0.000 0 5652
0.50 41 41.41% 41.41% 99-61% 97,45% 8536705 0.000 0.5665

Model 1 RfmtoMeetiiiabon M Ovlcon2/l9M . 12/2001, model 3 lo Bmnple of 12^1980-13/1989 n d  model)  (o m q d e  of l / l ^ >  12/2001.

Table 7: ANN model in-sample forecasts, exact timing o f crisis predicted correctly.
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Nambo' of 
criaes Tiredkted

Shan o f 
predicted crises

Sensilivtty 
Ncrisis>lh) 1 crisis

Specilicity 
PMaiiiscih) 1 innqciil

Shaie o f
oonectlv classfied obs

Pearson 
Chi square test

P-vatoe Omno's
V

Model! 
nneahold (th) 
0.10 71 5221% 47.79% 94.53% 88.48% 1400.0000 0.000 04312
0.15 55 40.44% 34.56% 98.17% 90.53% 1100.0000 0.000 0.384
025 30 22.06% 19.12% 99.52% 90.31% 536.9549 0.000 02692
0.50 5 3.6E% 3.68% 100.00% 89.94 % 131.4273 0.000 0.1883

Mod«l2
Ttirc3hold(lh)
0.10 25 67.57% 56.76% 97.66% 90.79 % 517.0086 0.000 0.5059
0-15 22 59.46% 56.76% 98.77% 91.09% 521.0565 0.000 0.5079
0.25 22 59.46% 48.65% 99.33% 90.79% 453.4256 0.000 0.4738
0.50 13 35.14% 35.14% 99.78% 90.00 % 309.5407 0.000 0.3915

Modet3
"nirê kltlh)
0.10 48 48.48% 46.46% 92.99% 86.74% 728.3261 0.000 0.3699
0.15 38 38.38% 34.34% 97.96% 9027% 651.1157 0.000 0.3497
025 20 20.20% 19.19% 99.71% 90,69% 428.1128 0.000 02836
0,50 9 9.09% 8.08% 99.87% 90.27% 1619941 0.000 0.1744

Model 1 r«fcntoanM tiiii>tiM iM ttq)kofl2/l^- 12/2001, inod«l 2 to t lacfile o f )2/1980- 12/1989 md model 3 to a Hinpl« o f  1/1990 - 12/2001.

Table 8: Probit model in-sample forecasts, timing of crisis predicted within t-3 and

Number of 
crises predicted

Share of 
predicted crises

Sensitivity 
Pr(criais>th) | crisis

Specific ily
Pt(a'i8is<th) 1 tranquil

Share o f
correctly clasafied obs

Pearson 
Chi square test

P-value Oamei's
V

Model 1 
Threshold (th) 
0.10 63 46.32 % 45.59% 99.64% 91.64% 1600.0000 0.000 0.4689
0.15 63 46.32 % 45.59 % 99.64% 91.55% 1600.0000 0.000 0.4626
0,25 62 45.59 % 44.85% 99.67% 91.50% 1600.0000 0.000 0,4574
0.50 47 34.56 % 34.56% 100.00% 91 12% ■ 300.0000 0.000 0.4153

Model 2
Threshold (th) 
0.10 30 81.08% 75.68% 96.88% 90.10% 522.6972 0.000 0.5087
0.15 23 62.16% 62.16% 99.78% 90.99% 579.0866 0.000 0.5354
0.25 23 62.16% 62.16% 99.78% 90.99% 579.0866 0.000 0.5354
0.50 23 62.16% 62.16% 99.78% 90.89% 566.8212 0.000 0.7491

Model 3
Thradioldflh)
0.10 43 43.43% 42.42% 99.46% 91.51 % 978.5009 0.000 0.4287
0.15 42 42.42% 42.42 % 99.62% 91.58% 1000.0000 0.000 0.4374
0.25 42 42.42% 42.42 % 99.79% 91.70% 1100.0000 0.000 0.4515
0.50 42 42.42% 41.41% 99.79% 91.58% 1000.0000 0.000 0.4396

Model 1 lefen to an ettmulioD Mmpla of 12/1980 - 12/2001, model 2 to a lample o f  12/1980 • 12/1989 end model 3 to a niq>lc o f  1/1990 - 12/2001.

Table 9: ANN model in-sample forecasts, timing o f crisis predicted within t-3 and t.
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3.A .5 Out-of-sample forecasts of currency crisis probabilities

Niunlxr of Shaeof Souilivily Specificity Sbaeof P-vdyc Oanei'i
C lin  pndicted predicted chaee Pltciin«>1h) 1 aide Fifcrise^di) I Imquil coiRcdv cleiefied oIm Chi-(4iufed tcel V

Model 4 probil 
Thrabold (Ih) 
0.10 3 S.}«% 33d % 98.61 % 9452% 5.4674 0.019 0.0634
0.1S 1 1.7914 1.79% 99.75% 95.46% 4.0711 0.044 0.0364
0.ZS 0 0.00% 0.00% 9992% 95.54% 0.0459 0.830 ■0.0060
0.50 0 0.00% 0.00% 100.00% 95.61%

Model 4 ANN
Thrcthold (th) 
0.10 1.79% 1.79% 99.18% 94.91 % 0.5872 0.443 0.0114
015 1 t.79% 1.79% 99J5% 9508% 0.9796 0.322 0.0277
0.15 1 J.79% 1.79% 99.35% 95.08% 0.9796 0.322 0.0277
0.50 1 1.79% 1.79% 99.67% 95.38% 19224 0.087 0.0478

Modd 4icfen too ibnculingMnploof 1/1907 • 12/1001.

Table 10: Out-of-sample forecasts for probit and ANN models, exact timing of crisis
predicted correctly.

Nuni>er of 
criee* predided

Shaeof 
predided ciiee*

Soiiitivity 
Pi(criiii>th)! oieii

Spedficity
Pl(ctiiie<lhl 1 tPDiqilil

Shae of
conecilvclaniied nbi

Peueon
Oii-wiia«d leet

P-vdiM Cranat'e
V

Model 4 probit 
Tfaieehold (lii) 
0.10 4 7.14% 5.36% 98.77% 88.65% 52.4617 0.000 01433
0.15 1 1,79% 1.79% 99.74% 89.13% 4.2388 0.120 0.0576
0.25 0 0.00% 0.00% 99.91% 89.20% 0.1202 0942 0.0097
0,50 0 0.00% 0.00% 100.00% 89.28%

Model 4 ANN
T)nvhold(th)
0.10 2 3.57% 1.79% 99.30% 88.89% 31.0851 0.000 0.1103
0.15 2 3.57% 1.79% 99.47% 89.04% 31.6118 0.000 0.1112
0.25 2 3.57% 1.79% 99.47% 89.04% 31.6118 0.000 0.1112
0.50 1 1.79% 1.79% 99.74% 89.20% 19.0219 0.001 0.0865

M odd4icfailoifoiecaM n(m ifleof 1/199T-11/2001.

Table 11: Out-of-sample forecast for probit and ANN models, timing of crisis
predicted within t-3 and t.
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3 .A .6  Goodncss-of-fit measures

P ro  bit m od e l

bi-sample Out'Of'Sample

1 2  3 4

12/1980- 12/2001 12/1980- 12/1989 1/1990 - 12'2001 1/1997- 127001

Mean probab ility o f  outcome (crisis) 0.0367 0.0366 0.0372 0.0438

M ean probab ility o f  forecast 0.0367 0,0367 0.0370 0.0145

R O C  area 0.7841 0.8758 0,7866 0.6335

Brier Quadratic Probability Score 0.0307 0,0239 0.0313 0.0420

Sander's m od ified  Quadratic Probabibty Score 0.0326 0.0300 0.0334 0.0120

Spiegelhaltei's z-stalistic -0.5005 -0.1934 -0.1576 8.9898

P-value 0.6916 0.5767 0.5626 0.0000

A N N  m od e l

Mean probab ility o f  outcome (cnsis) 0.0367 0.0366 0.0372 0.0438

Mean p rob a N Iily  o f  forecast 0.0174 0.0293 0.0363 0,0068

R O C  area 0,7226 0.8671 0,7115 0.4687

Brier Quadratic Probability Score 0.0231 0.0155 0.0243 0.0459

Sander's m od ified  Quadratic Probability Score 0.0284 0.0273 0.0287 0.0442

Spiegelhalter's z-stalisttc 55.9788 6.1077 0.5507 33.1186

P-value 0.0000 0.0000 0.2909 0.0000

Table 12; Goodness-of-fit measures.

78



3,A .7 Comparison o f results

Probh* ANN’ KLR signal* BP probit* BF multin. 1<

Share o f observations correctly classified 90.3 % 91.5% 77.0% 81.0% 83.9 %
Share o f crises correctly classified 22.1 % 45.6% 41.0% 44.0 % 73.7 %
Share of tranquil periods correctly classified 99.5% 99.7 % 85.0 % 89.0 % 95.0%
Share of false alarms of loial alarms 41.2%+ 26.2%++ 63.0 % 57.0 % 44.1 %

1) Thmhold 25%. ( Pre }cr jsu period u correctly cUwilied wiien the estiinated probability o f criais is above the cut .o ff probability and a crisis ensues 
within 3 months. Eatiniation sample: 12/1980 -1 2.'2001 with 24 couitrics.

There were a lota) o f  51 alanns o f which 21 vwre incorrect, -m - there were a total o f  84 alarms o f which 22 were incotrect.
2) Source: Berg and Pattillo (1999), page 570 widi a threshold 25%. KLR refers to Kaminsky ct al. (1998), while BP probit refers to Berg and Palillo (1999). 

( Pre)crisis period is correctly classified when the estimated probability o f crisis is sbove tlie cul'Oif probability and a criais ensues within 24 months. 
Estimation sample: 1/1970 - 4/1995 with 23 countries.

3) Source: Bussiire and Fratzscher (2002), page 25 with a threshold o f 2<71o. (Prelcrisis period is correctly classified when the estimated probability o f  
crisis is above the cui-olT probability and a crisis ensues within 12 months. Estimation sample: 12/1993 - 9/2001 with 20 countries.

Table 13: Comparision o f  in-sample fit to selected earlier papers.

Probit' ANN* KLR signal BPprobit  ̂ KL RE probit*

Share of observations correctly classified 89.2 % 89.0% 69.0% 76.0 % 89.2%
Share of crises correctly classified 0.0 % 3.6 % 25.0% 16.0% 50.0 %
Share of tranquil periods correctly classified 99.9 % 99.5 % 85.0% 93.0% 95.2 %
Share of false alarms of total alarms 100%* 71.4%** 63.0% 61.0% 10.0 %

1 ) Threshold 25%. (Pre)crisis period is correctly classified when the estimated probability oferisis is above the cut-off probability 
and a crisis ensues within 3 months. Forecasting sample: I/I997 • 12/2001 with 24 countries.
* Tliere was only 1 alarm, which was incorrect, ** there were 7 signals o f which 5 were incorrect.

2) Source: Derg and Pattillo (1999), page 576 with a threshold 25%. KLR refers to Kaminsky et al. (199$), while BP probit refers to Berg and PatiUo ( 1999). 
(Pre)CTÍsis period is correctly classified when the estimated probability o f crisis is above the cut-off probability and a crisis ensues within 24 months. 
Forecasting sanóle: S/I99S • 12/1997 with 23 countries.

3) Source: Komulainen and LukkariU (2003), page 259 with a threshold cf25%. (Pre )ctísíe period is crxrecily classified when the estimated probability 
o f crisis is above the cut-off probability and a crisis ensues within 12 months. Forecasting sample: 1/1997 -12,7001 with 31 countries.

Table 14: Comparision o f out-of-sample forecasts to selected earlier papers.
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3 .A .8  Graphs o f in- and out-of-sample forecasts

Figure 2: Currency crisis predictions for Argentina.
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Chile
liveample; one month ahead pfocfictnrw

o>

Out<or>«ample: one montti ahead predictione

1S07m1 10Bem7 2000ml 2X1m 7

CunancyeriMS Probit ---------- ANN

Figure 4: Currency crisis predictions for Chile,

Colombia

Figure 5: Currency crisis predictions for Colombia,
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Czech Republic

Figure 6 : Currency crisis predictions for Czech Republic.
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Ecuador
tn-sample; one month ahead predictions

1996m1 199em1 2000m1
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Figure 7: Currency crisis predictions for Elcuador.
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Egypt
ln>«ampie: one month ahead pfedicUoni

o  - —  

1904ml 1906m1 1006ml 2000ml 2002ml

Oid-oT'eample; one month ahead predettone

«  - 
o •
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Figure 8: Currency crisis predictions for Egypt.

Hungary
in-eample: one month ahead predictione

rj. 
o <
1996m7

» .

1997ml 1998m7 2000ml

Otri-of-eample: one moitfi ahead predettone

2Q01m7

1997ml 1696m7 2D00m1
Currency cfiats Prow ---------ANN

20O1m7

Figiu*e 9: Currency crisis predictions for Hungary.
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India

I . I Figure 10: Currency crisis predictions for India.

Indonesia
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Israel
bi<«ample: one month ahead pfedicbons

«  -

0(d<cr*eaniple: one month ahead predctiona

i« 7m 1 ieedffl7 2000mt

Currency cria»

2001m7

ProM ANN

Figure 12: Currency crisis predictions for Israel.

Korea
ln*nmple; one month ahead pfedictkxif

Figure 13: Currency crisis predictions for Korea.
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Malaysia

'

O -
T " ■■■“

1997m1

Out<if>sample: one monâi ahead prédictions

igpBm? 2000mt 2001 m7

Currency crins Probrt ANN

Figure 14: Currency crisis predictions for Malaysia.
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Mexico
Jn-sample: on e  month a head  predictions
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Figure 15; Currency crisis predictions for Mexico.
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Morocco 
ln<«amp)e; one month ahead prediction«

Out-of-sample: orte month ahead predctions

1997ml 199am7 2000fm 2X1m 7

Currency crmis Probrt ---------- ANN

Figure 16: Currency crisis predictions for Morocco.

Peru
In-sample: one month ahead predictions

Currency crisi« ANN

Figure 17: Currency crisis predictions for Peru.
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Figure 18: Currency crisis predictions for Philippines.

Currency cnsis Piobit ---------- ANN

Figure 19; Currency crisis predictions for Poland.
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Russia
in-sample: one month ahead predlctKxis

OiA-of'Sampla: one month ahead predctions

Figure 20: Currency crisis predictions for Russia.

South Africa
in-sample: one month ahead predictions

Out-of-sample: one monOi ahead predtc^ons

M - 
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1097m1 1998m7 2000m1 2001 m7

Currency crisis Probit ---------- ANN

Figure 21: Currency crisis predictions for South Africa.
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Slovakia

Figure 22: Currency crisis predictions for Slovakia.

Thailand
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Turkey
In^ample: one inonth ahead precSction«

Figure 24: Currency crisis predictions for T\irkey.

Venezuela

1997ml ig96m7 2000m1 2D01m7

Currencr critift Prow ---------ANN

Figure 25: Currency crisis predictions for Venezuela.
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Chapter 4

Exchange Rate Regimes and 
Equity Returns in Emerging 
Mcirkets

4.1 Introduction

The choice of the exchange rate regime has l>een one o f the most studied subjects in 
the international macroeconomic literature.^ Since the seminal works by Baxter and 
Stockman (1989) and later, e.g. Flood and Rose (1995, 1999), it has been commonly 
acknowledged that the key macroeconomic variables do not vary considerably across 
exchange rate regimes. As Stockman (1983) and Mussa (1986) documented, the only’ 
economic variable, which varies considerably across exchange rate regimes is the real 
exchange rate that tends to follow closely the mo\’ements and volatility of the nominal 
exchange rate.

The abo\o finding has posed a challenge for the new open economy macro models, 
because in these models, the \^riability of real exchange rates, i.e. the relative prices 
between countries, is expected to be associated with the variability of other macro- 
economic variables. Therefore, a number of solutions have been proposed to better 
align the theoretical literature with the observed behaviour of the variables. A re
cent prominent attempt to do so has been the local currency pricing models following 
Devereux and Engel (2003). In these models, exchange rate variation does not haw 
the expenditure-switching effect between home and foreign goods, as it does in the 
standard Mundell-Fleming model. As pointed out by Duarte and Obstfeld (2004), the 
welfare impacts and policy implications of these models are, however, inconclusive.

*See e.g. Bordo (2003), who provides an overview o f the issue o f exchange regime choice from a 
historical perspective.
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4. Exchange Rate Regimes and Equity Returns in Emerging Markets 93

All these empirical regularities and the related theoretical puzzle are based on the 
IMF’s official de jure exchange rate classifications. Nevertheles.s, n*cently there lias 
been a growing interest to construct alternative exdiange rate classification schemes,- 
o f which the most prominent methods arc Reinhart and RogoiT (2091) aiul liOvy-Yeyati 
and Sturzenegger (2005). Their methods are aimed at cafUuring countries' dt facto 
exchange rate regimes. Rogoff et al (2003), Husain f t ai (2005), an<l Ixlwartls 
and Levy-Yeyati (2005) have used the aforementioned dc facto exchange rale regime 
classifications to analyze the economic performance of different groui« of countri<*s 
under various exchange rate regimes, challenging the stylizcxl fact that the variability 
of the key macroeconomic variables is independent of the* prevailing exchange rate* 
regime.^ All in all, the above-mentioned authors have not found clear ilifferences in 
inflation and growth performances of emerging market (x onomk’s across exchange rate 
regimes.

Theoretically, there is a strong link Ix'tween (the xariability of) economic fuiiila- 
mentals and (the variability of) equity returns.  ̂ However, because of the jirevail- 
ing view concerning the invariability of economic fumlamentals across exchange rate 
regimes,^ it is expected that emerging market equity returns woukl not b(*have dif
ferently across exchange rate regimes. In contrast, as shown rifently by Za|>alen) 
(1995), Pavlova and Rigobon (2(X)3), and Hau and Rey (2002, 2001), eijuity returns 
and exchange rate changes are theoretically strongly interconiifxrtixl, and therefore the 
characteristics o f equity returns could difier across exchange rate regimes.*̂ ’

The aim of this study is to empirically analyze the interrelations of «piity returns 
and foreign exchange changes across dc facto exchange rate reginn's in 18 emerging 
market economies. In particular, the following two questions are analyzed. I'irst, 
whether equity return volatilities differ across de facto exchange rate regimes. Six’ond, 
whether the interrelations between equity returns and exchange rate changes difftT 
across de facto exchange rate regimes. In addition, the interrelations between (xjuity 
returns and the world market returns are analyzed.^

The apparent endogeneity of equity and exchange rate returns raises an ocononiet- 
rical problem. Therefore, the study uses a novel multivariate Dynamic Conditional

^See Franke] (2003) for some critique concerning alternative exchange rate cla.ssifirations.
^See also Ghosh et al. (2002).
^The basic model for analyzing stock prices is the present value motlrl by Gonion (1959, 1902), St-e 

also Miller and Modigliani (1961). Consult Caniplx-11 and Shiller (19S8a.b) for the dynamic niotlel.
®See Schwert (1989) for the long-term analysis between stock market volatility with real and nom

inal macroeconomic volatility.
®Furthermore, as found by Shiller (1981) and LeRoy and Porter (1981), etjuiiy returns are more 

volatile than can be explained by the movements in dividends.
^Previous studies, such as Longin and Solnik (1995), have found with less sophistirated methods 

that international covariance and correlation matrices are unstable o\er time, and that the interna
tional correlations have increased over time.



4« Exchange Rate Regimes and Equity Returns in Emerging Markets 94

Correlation (DCC) GARCH-model framework by Engle (2002) to estimate the con
ditional variances and correlation coefficients between the equity and exchange rate 
returns. Thus, the correlation coefficients are used to analyze the linear association 
between the variables, without the need to take any position of the causal relationship 
between these variables.® The second strength of this approach is that the covariance 
matrix o f equity and exchange rate returns can be estimated by using a much larger 
daily financial data set o f  emerging market countries than have been used in earlier 
studies. The third novelty of this study is that it uses de facto exchange rate regimes 
by Reinhart and RogoiF (2004) instead of de jure classifications by the IMF. This is 
because, it is more probable that investors assess their currency risks according to the 
de facto exchange rate regimes instead of the de jure exchange rate regimes.

This study is related to two strands of theoretical literature. First, to the interna
tional finance literature, where currency risk has been incorporated to the international 
asset pricing models (lAPM ) since the seminal papers o f Solnik (1974), Sercu (1980), 
Stulz (1981) and Adler and Dumas (1983). However, all these contributions are partial 
equilibrium models focusing on the asset market equilibrium. Second, to the interna
tional macroeconomic literature, where Zapatero (1995) and Pavlova and Rigobon 
(2003), based on Lucas (1982), recently have theoretically explored the interrelation 
of asset prices and exchange rates in an international general equilibriiun framework. 
Both o f these studies conclude that the volatility o f exchange rates is related to the 
volatility o f domestic equity markets,^ confirming the interrelation of these two parts 
of financial markets. Furthermore, in a related study, Hau and Rey (2002, 2004) de
velop a partial equilibrium modeP^ for the joint dynamics of equity and exchange 
rate returns and equity flows^  ̂ based on the portfolio balance theory of Kouri (1977, 
1982).^- The main elements o f their model are the imperfect hedging of currency risks 
by equity investors, as well as the dependence o f exchange rate changes on order 
flowŝ "̂  generated by the capital flows^® due to rebalancing motives of international

*IIau and Rey (2004) used an identification method by Uhlig (2001) for their structural \^AR- 
model. Furthermore, they used monthly data for U.S., France, Germany, Japan, Switzerland and the
U.K. for 1/1990 - 9/2003.

®In addition to interest rate differentials as implied uncovered interest rate parity.
^°ln llau and Rey (2002), dividend processes and riskless rates are exogenous.
^^Recently, Froot et al. (2001) and Froot and Ramadorai (2001) have empirically inve.stigated the

important interconnection between exchange rates, equity returns and capital flows.
^^See the survey in Branson and Henderson (1985).

Indeed, there exists anecdotal evidence that the hedging o f currency risks is very low among 
international equity investors,

^*See more on the microstructure o f exchange rate determination by Evans and Lyons (2002) or 
Lyons (2001).

According to Institute o f  International Finance (2005), private capita] flows to emerging markets 
rose to USD 303.4 billion in 2004. O f this, the net equity investments accounted for USD 176.7 bilUon, 
which consisted o f net direct investments (USD 138.3 billion) and portfolio investments (USD 38.5

à
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investors.
Moreover, this paper is related to two different tyi)es of eni|)irical literatun-. I'irst. 

it is related to the empirical international finance literatim’, wliere until the enntribii- 
tion by Dumas and Solnik (1995) the empirical research on trinity returns and exi hanp,e 
rates mainly focused on testing the lAPM using unconditional iiuiIkkIs, Since then, 
authors, such as De Santis and Girard (1998), I>  Santis tt al. (200d). and Phy- 
laktis and Ravazzolo (2004) have found that the currency risk Is a pricing fm tor in 
the equity (excess) returns, both in the develope«! ami emerging e<'onomii*s. Sih-oikI, 
the paper is also related to the empirical macroeconomic literature, invi’stigating the 
role o f exchange rate regimes on et^uity returns. However, tlwTe is t>nly a number <»f 
papers in this field, and the results are mixed. Tor inslam-e. Dropsy ami Nnzarian- 
Ibrahimi (1994) analyzed 11 major indu.strializetl economies with numllily data ft>r 
1970-1990 and found some evidence that tlie exchange rate regime would ha\’i» an im
pact on stock market returns. In addition. Bodart aiul Reding (199i)) used fi i^nro|>eaii 
countries with daily data for 1989-1994 to analyze the impael of «’xciiange rate regime 
(EMS) on volatility and correlations of bond and stock markets. However, they ilid not 
find a clear evidence on the interrelation of exchange rate and eipiity return volatility. 
Finally, Bailey et al. (2003) usetl 7 Asian countries witli monthly data for 1873-1911 
to study the impact of different exchange rale reginu's on the sUnk return volatility. 
They found that economic conditions and events Ix’voiid tin* ctirreriey regime aifi-i’ t 
the variances and correlations of equity market returns.

The following main results were found in tliis ])ai)cr. First, there is some evi<len<’e 
that the violatili tics of equity returns differ statistically significantly acn>ss tit facto 
exchange rate regimes, as does the correlations l)rtween changes in exchange rates and 
equity returns. Second, some of the analyzed emerging tnarket e<juity markets have 
become more integrated with world markets. This can be s<\'n from the increas<’s in 
partial correlation coefficients between equity market returns an<! worlii market returns 
over time. However, the results are more mixed concerning the role of the exchange 
rate regime and the correlation of countries’ stock markets witli the world market 
portfolio.

Tills paper is organized in the following way: section two presents llie theoretical 
relationship betw^een equity returns and exchange rates. First, the criuilibrium condi
tion of Dynamic International Capital Asset Pricing Model by Ng (2001) is illustratici. 
Second, interrelation of equity returns and exchange changes is discussed ba.sing on the 
model by Hau and Rey (2002, 2004). Section three presents the empirical metlwKls, 
and section four the data. Finally, section five sumniarizc’s the main fiiulings of the 
paper and concludes witli some suggestions for fiuther research, 

billion).
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4.2 Theoretical considerations

In an increasingly globalized world, multinational firms have payments, receivables 
and assets in foreign currencies. Thus, exchange rate changes can result in changes in 
expected real cash flows, which can affect the stock value of the firm. Furthermore, 
exchange rates can affect investors’ optimal portfolio choices, and thus lead to portfolio 
reallocations, which again can affect exchange rates. Tliis study focuses on the latter 
approach, where the behaviour o f global investors is a key factor determining the 
interrelation between equity returns and exchange rates. In particular, the study uses 
as its theoretical basis t\vo separate strands o f literature. The first strand is based on 
the idea that there exists deviations from the Purchasing Pow'cr Parity (PPP), against 
which rational investors hold optimal market portfolios to hedge their ’real currency 
risks’ . In these international asset pricing models, currency risks act as ’pricing factors’ 
for global equity returns. The second strand of literature determines the behaviour of 
equity retiuns and exchange rates jointly either through the terms of trade or through 
capital flows. Especially, the latter approach is appealing as it is based on the portfolio 
rebalancing theory, and on plausible assumptions of imperfect hedging o f currency 
risks, as w'ell as on the role of order flows generating portfolio flows between countries. 
These factors make the models suitable for modelling the joint dynamics o f equity 
returns and exchange rates, especially in emerging market economies. The following 
sections will elaborate the main ideas of the international asset pricing models, as w'ell 
as the model of Hau and Uey (2002, 2004), which determines the joint dynamics of 
equity returns, exchange rates, and capital flows.

4.2.1 Equity prices and currency risk

As stated above, deviations from the PPP lead rational investors to hold optimal 
market portfolios, which fimction as hedges against the Teal currency risks’ . In the 
Dynamic International Capital Asset Pricing Model (DICAPM)^^ by Ng (2004),^® the 
expected excess return on asset i at time i, Ei (t'J determined by the

^®See e.g. Shapiro (1974) for a theoretical model o f the impact o f exchange rate changes on a 
multinational firm’s cash flows. Furthermore, papers, such as Jorion (1990) and Bartov et al. (1996) 
have studied empirically the impact o f  exchange rate variability on the companies’ stock returns, but 
have received mixed results.

(2001) assumes that investors’ preferences are as in Epstein and Zin (1989), the coefficient of 
risk aversion — 7 is the same across countries, as is the discount parameter />„ =  p. Furthermore, 
investors’ portfolio weights are expected to remain unchanged through time uJn,t+j =  Wn,i* Finally, 
countries’ stock market capitalization to world stock market capitalization are exp>ected to remain 
constant ( ^ ) , + ■ =  (^if)*-

Recently, Ng (2004) has developed a intertemporal version o f  the lAPM %nth currency risk. See 
also Stulz (1981). For the static version o f the lAPM  see Solnik (1974), Sercu (1980), and Adler and 
Dumas (1983) for further references.
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equilibrium condition:

"y  ~  7^i,m + (1 -  7 ) '"t,«? +  ̂I'.» + (7 -  1) (li.ftni -  '  i.A/i) (1.1)

where

=  W,i+l + i

is the innovation to expected return on asset *.

V;i =  rar(Fj^,^i)

is the variance of the asset i return relative to its conditional niean. and

l ,̂m =  COV (t'j* ̂  _j. j , I’niji ( l - l )

is the covariance of innovations to expected return on asset i with imif)vations to 
real market returns. In addition,

1.2 )

l.:l)

1.'̂ )

is the co\^riance of innovations to expected return on asset i with the innovations
to the change o f the real world exchange rate index weighted by the ratios o f stiH*k
market capitalization Wj in each country j  relative to thecaiiitalization of worhl st<H-k

J

market i r ,  where A^i+i =  Furthermore,
j=i

Vi,„ =  c o r (F /,  + i,7r,\ l) { l.ii)

is the corariance of innovations to expected return on asst't i witli tlu* innovations 
to the inflation rate (numerare currency 1), Additionally,

CO J

Vi,hm==cov -  W u t i ) j  (1 ")

is the covariance of irmovations to expected return on asset i with the news i>ii 
future real market returns. Finally,

ViMq =  cov I rlt+^,{Et+i -  Et) t JI4 1 j
)t=l /

is the covariance of innovations to expected return on asset i with the news on 
future real exchange rate changes.

In the DICAPM, the risk premium on asset * is explained by its covariance with 
real market returns, with reference currency inflation, and with the changes in (worhl)
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real exchange rates. Furthermore, the predictable changes in future investment oppor
tunities, namely the expected future real currency changes and expected future real 
market returns, are also pricing factors for the risk premium.

The DICAPM model nests \'arious simpler asset pricing models. First, when future 
returns and currency changes are assumed not to be predictable, the intertemporal 
hedging terms Vî hm and Vî hg are zero and the model is similar to International Capital 
Asset Pricing Model by Adler and Dumas (1983). This model has recently been tested 
by De Santis and Gérard (1998), De Santis et al. (2003), Vassalou (2000) and Phylaktis 
and Ravazzolo (2004), among others. All these authors have found that currency risk is 
a pricing factor in the equity markets, both in the developed and emerging economies. 
Furthermore, if it is assumed that the PPP holds, then the covariance terms Vî q and 
Vi,hq are zero, and the model is similar to dynamic CAPM by Campbell (1993, 1996). 
Finally, when the PPP is assumed to hold and future returns are not predictable, the 
covariance terms: and I'î hg are all zero and the model is similar to the
standard static CAPM.

The next section discusses the other channels through which exchange rates and 
eq\iity prices are interrelated, such as capital flows, as weU as the role o f hedging o f 
currency risks.

4.2.2 Equity returns, equity flows, and exchange rates

Hau and Rey (2002, 2004) developed a model for the joint dynamics of equity and 
exchange rate returns and equity flows“  ̂based on the p>ortfolio balance theory of Kouri 
(1977, 1982).** The model o f Hau and Rey (2002, 2004) is based on an assumption 
o f imperfect hedging o f currency risks by equity investors. Furthermore, an important 
element of their model is the dependence o f exchange rate changes on order flows** 
generated by the rebalancing motives of international investors. This close resemblance 
o f foreign exchange order flows and exchange rate movements is due to the low price 
elasticity o f foreign exchange liquidity supply. This assiunption is plausible, especially 
in the case o f emerging markets, where the foreign exchange markets are less liquid, 
shallower, and more immature. The low price elasticity of foreign exchange liquidity 
supply also implies imperfect intertemporal hedging o f currency risks,*  ̂ which is, at

Other interesting related studies are Priestley and Odegaard (2004) and Lim (2005).
Recently, Front et al. (2001) and Froot and Ramadorai (2001) have empirically investigated the 

important interconnection between exchange rates, equity returns and capital flows.
^^See the survey in Branson and Henderson (1985).
^^See more on the microstructure o f  exchange rate determination by Evans and Lyons (2002) or 

Lyons (2001).
^^The perfect intertemporal hedging o f  currency risks would correspond to a case of infinitely elastic 

currency supply curve.
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least to some extent, a reasonable assumption in the foreign exchange markets.
As is the case with the ICAPM, a risk-averse international investor who maximizes 

her utility subject to a budget constraint consisting o f returns (in a numeraire currency) 
on domestic and foreign assets, the exposure to currency risk implies that exchange rate 
volatility, as well as the correlation structure between exchange rates and foreign equity 
returns are highly relevant for her. For instance, an increase in the foreign exchange 
volatility (or more specifically in the unhedged currency risk) increases the required 
return o f foreign investments, which would tend to induce home bias. Therefore, 
the portfolio choice in global capital markets depends on exchange rate dynamics. 
However, differences in equity market performances across countries generate dynamic 
rebalancing o f equity portfolios between coxmtries, wdiich in turn generate order flows 
in the foreign exchange market that affect the exchange rates.

In the case o f complete risk sharing, currency risks can be eliminated either through 
short/long positions in the underlying currency or through derivative products. In 
this case, the variations of exchange rate do not matter for the global equity investor. 
However, given that foreign equity investments provide benefits for equity risk diversi
fication and the global risk-sharing is incomplete, currency risks matter for an investor 
who maximizes the risk-return profile of her global equity portfolio. The continuous 
balancing of equity risks across countries implies capital flows and currency order flows, 
which contribute to the exchange rate movements. However, exchange rate movements 
themselves contribute to order flows and equity returns. To sum up, the model of Hau 
and Ucy (2002, 2004) imply the following two correlation structures between equity 
returns, equity flows and exchange rates.

First, the excess return of foreign equity market compared to the domestic eq
uity market return (due to differences in dividends) induces portfolio rebalancing. In 
this case, the investor decreases her foreign equity holdings to reduce the increased 
exchange risk exposure of her portfolio, as a larger share of the investor’s wealth is 
invested in foreign assets which are subject to exchange rate changes. Tliis leads to 
foreign equity outflows and a depreciation of the foreign currency. Therefore, under 
incomplete currency risk hedging, the contemporaneous correlation between foreign 
equity and exchange rate returns is negative. However, the exchange rate more than 
adjusts (it overshoots) to accommodate the imbalances between dividend incomes 
across countries, which reinforces exchange rate fluctuations.

Similarly to the previous case, the international investor adjusts her optimal port
folio holdings to the exchange rate movements. An appreciation of the foreign currency 
leads to a higher exposure on currency risk, as the share of investor's assets denomi
nated in the foreign currency increases. This leads again to a sale of foreign equities 
and capital outflows, w4iich will eventually depreciate the foreign currency. Conse-
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quently, the contemporaneous correlations between equity returns and exchange rate 
changes are negative.

Both o f these cases have shown that the exchange rate provides a partial and au
tomatic hedge against foreign equity risk. However, as FVoot (1993) has shown, the 
appropriate hedging policies o f exchange rate risk depend on the investment horizon. 
Therefore, for short horizons, currency risk hedging can reduce international ec^uity 
return variation. However, due to  the long-term mean-reversion property of real ex
change rates, complete hedging o f currency risks can even increase the volatility of 
returns.

Second, under incomplete currency risk hedging, net equity flows into a foreign 
country increase the demand for foreign currency and equity. Therefore, there exists 
a positive contemporaneous correlation between capital inflows into a foreign country 
and an appreciation o f the foreign currency, as well as between capital flows and an 
increase in the foreign equity (excess) returns relativ'e to the domestic equity returns.

Finally, Zapatero (1995) and Pavlova and Rigobon (2003), building on the work 
of Lucas (1982), are examples o f another related strand o f literature investigating the 
joint dynamics o f asset prices and exchange rates. In these multi-good international 
general equilibrium frameworks, the main linkage between equity returns and exchange 
rates is the terms of trade. For instance, according to Zapatero (1995), the expected 
devaluation rate of the exchange rate depends on the interest rate differential between 
the two countries plus a term explained by the volatilities of the stock markets and 
their covariance. Therefore, the expected rate o f devaluation of country’s currency 
increases with the volatility o f the domestic stock market and decreases with the 
covariance between the domestic and foreign stock markets.

4.3 Methodology

4.3.1 General

Based on the theories presented above, this paper uses the Dynamic Conditional Corre
lation (DCC) model "̂  ̂ by Engle (2002) to investigate the interrelation of equity returns 
and exchange rate changes, as well as to estimate the conditional variances o f equity 
returns. Tlie DCC model is a multivariate Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH) model^^ with the parsimony and flexibility o f univariate 
models. Tlie parsimony of this method follows from the fact that the number of pa
rameters to be estimated in the correlation process between series is independent of

^^See more details in Appendix. 
^^See Bollerslev (1986).
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the number of series. This allows the DCC method to be used for estimation o f the 
covariance matrix of large systems. Section 4.A.1 in the Appendix provides further 
details on the DCC model.

As mentioned earlier, Dropsy and Nazarian-Ibrahimi (1994), Bodart and Reding 
(1999) and Bailey et al. (2003) studied empirically the impact o f exchange rate regimes 
on equity returns, but they did not find strong evidence on their interrelation. In 
addition, authors such as De Santis and Gérard (1998), De Santis et al. (2003), 
Vassalou (2000) and Phylaktis and Ra\'azzolo (2004) among others, empirically tested 
the lAPM and found that currency risks are pricing factors for equity excess returns in 
both developed and emerging economies. Finally, Hau and Rey (2002) investigated the 
unconditional (average) correlations between equity returns and exchange rate changes 
and found a strong evidence of negative correlation between them using various data 
frequencies. Rirthermore, Hau and Rey (2004) and Siouroimis (2004) used VAR- 
models to investigate the interrelations between equity returns, exchange rate changes 
and capital flows using monthly data for 5-6 o f the world’s largest economies. The 
results in both papers were in line with predictions of the theoretical model by Hau 
and Rey (2002, 2004).

This study has the following two advantages compared to these earlier studies. 
First, one of the strengths and novelties of the empirical method of this paper is that 
the covariance matrix of equity and exchange rate returns can Ije estimated by using a 
much larger daily financial data set o f emerging market countries than have been used 
in earlier studies. A second novelty o f this study is that it uses de facto exchange rate 
regimes by Reinhart and Rogoff (2004) instead of de jure classifications by the IMF. 
This is because it is more probable that investors assess their currency risks according 
to the de facto exchange rate regimes instead of the de jure exchange rate regimes.

4.3.2 Empirical model

The empirical analysis was done in three steps. First, the univariate models for equity 
excess returns and exchange rate changes were estimated. In this step, the mean 
equations of the univariate models were estimated first, followed by the estimation 
of the conditional variances. Second, the multivariate DCC-GARCH model"^ was 
estimated. Third, the equality o f  the estimated conditional variances and partial 
correlation coefficients was tested using F-test after simple fixed effects models. The 
following explains the estimation procedure in more detail.

First, let the expected retimns rt\It-i of k assets at time t, conditional on the

^®The estimations were done in Matlab V12 with the UCSD GARCH Toolbox version 2.08 available 
at WWW .kevinsheppard. com.
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information set at time i — 1 to be multivariate normal with mean zero and a 
covariance matrix //t.

The covariance matrix Ht can be deconstructed as:

(4.9)

Ht  -  D tR tD t (4.10)

where Dt is a {k x k) diagonal matrix containing the conditional time-varying 
standard deviations y/hi t̂ from the univariate GARCH models and lit is the time- 
varying correlation matrix.

For each country i, the excess return which is the equity market
return over the short-term money market rate, is modeled as AR(1)-GARCII(1,1)
process .27

as;

=  Ci -b < i> i€ r i,t- l + (4.11)

(4.12)

=  cto +  +  ^i^ iJ-1  (4.13) 

Similarly, the world market excess return (over the short-term US rate) is racKlcled

— Cm + +  ^ m ^ t (4.14)

£m,( = (4.15)

K n , t  =  «0 +

Finally, each exchange rate change A s f ^ t  ~  S i , t  —  Si,i-i is

(4.16)

modeled as follows;

=  Cj, +  4 > g A s i , t - i  +  cf ̂ (4.17)

4 , t  =  v t \ j K t (4.18)

should be emphasized that due to preference for parsimonious models, the univariate models 
were estimated in a simple GARCH framework, not using e.g. threshold or other asymmetric GARCH 
models, which have been recently applied to equity and foreign exchange returns.
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^i,t ~  Q!0 + (4.19)

applying the standard GARCH restrictions: qq >  0, a i ^  0, /?i ^ 0, as wU as a 
cov^ariance-stationarity condition: Qf +  <  1 for the estimations,"®

Subsequently, the dynamic correlation structure of the DCC(1,1) model is the 
following:

Qt — (1 — a — b) Q + a +  Ì'Qi-i» (4.20)

where a is the estimated news impact parameter and b is the estimated smoothing 
parameter, and Q is the unconditional covariance matrix o f standardized residuals 
from the first stage GARCH estimation. Consequently, provided that Qt is positive 
definite, the time-varying correlation matrix Rt can be written as:

Rt =  Qr^QtQ*t

where

V5n7? 0 0 •••
0 ^  0

(4.21)

0 0 0 -•* y/gitM.

(4.22)

and the time-varying correlation pij t between series i and j  is p̂ j i —
Therefore, the time-varying correlation coefficient at time t between the excess stock 
return in county i and the U.S. dollar exchange rate change is:

er,As _ Qer,As,t
~  ^ t ,/ q K n

(4.23)

and the correlation coefficient between the excess stock return in country i and the 
excess return on world market portfolio is:

jer.m 9er,m,t
Pi,t = (4.24)

and the correlation coefficient between the exchange rate change and the excess 
return on world market portfolio is:

As,m _ gAs.m.f (4.25)

'■*®See Nelson (1990).



4* Exchange Rate Regimes and Equity Returns in Emerging Markets 104

However, to measure the linear association between the excess equity return in 
county i and the U.S. dollar exchange rate change independent o f the excess return on 
market portfolio, the partial correlation coefficient is calculated as follows:

fT,Aslm _
Pi,i ~

„er,As „er,m As.vi
Pi,t PiJ Pi,t (4.26)

Similarly, to measure the linear association between the excess equity return in 
country i and the excess return on market portfolio, independent o f the U.S. dollar 
exchange rate change, the partial correlation coefficient is calculated as follows:

er,mlAs
Pi,t

„er,m er,As A s,m
Pi,t Pi,t Pi t̂ (4.27)

In the final step, simple fixed effects models were estimated and F-tests were used 
to test whether the partial correlation coefficients differed across the exchange rate 
regimes. Furthermore, conditional v'ariance ratios between equity returns and world 
market return were constructed. Similarly to the above case, after estimating fixed 
effects models of variance ratios on exchange rate regime, F-tests were used to test 
whether the variances ratios differed across exchange rate regimes.

4.4 The data

The data used in this study consists of four data sources, namely Morgan Stanley Cap
ital International (MSCI) for equity indices, Reuters for exchange rates, Datastream 
for interest rates and Carmen Reinhart for the de facto exchange rate classifications.

Firstly, the daily equity price indices denominated in local currencies“  ̂ were ob
tained from MSCI. The MSCI classifies developing countries as emerging market coun
tries using various criteria for the accessibility o f their equity markets by international 
investors.Furtherm ore, the MSCI equity indices are constructed and managed with 
a view o f being fully investable to the international institutional investors. The MSCI 
has published daily stock market indices for some emerging market countries since 
1988, but for most of the current 27 MSCI emerging market index countries, the daily 
data is available from 1993 onw'ards. In the analysis, the sample period was chosen

Using etjuity returns in US dollars would imply, by construction, a relationship between equity 
return.s and exchange rate changes. This would lead to spurious results and possibly wrong interpre
tations o f the conditional variances o f equity returns and correlation coefficients.

^°See more information about the country classifications from 
http :/ /  w wTv. msci .com/equi ty/index, html.



4. Exchange Rate Regimes and Equity Returns in Emerging Markets 105

to be 2.1.1995 - 31.12.2001 to maximize the number of countries included in the esti
mations. For the analysis 18 countries of the 27 available MS Cl index countries were 
chosen, while the following 9 countries were not analyzed due to the following reasons. 
First, South Africa and Taiwan were not included into the sample due to the missing 
de facto exchange rate regime classifications,^^ Second, Russia and Indonesia were 
left out, as the time series for their local currency MSCI equity indices was considered 
too short. Third, Egypt, Jordan, Peru and Turkey were left out as the time series for 
their market based interest rate was considered too short. Fourth, Venezuela was not 
included to the final estimation sample due to the instability of parameter estimates, 
possibly due to non-stationarity of the series caused by hyperinflation episodes. The 
availability of de facto exchange rate classification by Reinhart and Rogoff (2004) lim
ited the analysis to time periods prior 2002. Finally, the market return is represented 
by MSCI World index denominated in U.S. dollars and the world short-term money 
market interest rate is the effective Fed Funds rate.

Secondly, the U.S. dollar exchange rates of the respective countries were provided 
by Reuters and obtained from Datastream.

Tliirdly, the short-term domestic money market interest rates were also obtained 
from Datastream.^*

Fourthly, the monthly de facto exchange rate regimes as defined by Reinhart and 
Rogoff (2004) were obtained from the homepage o f Carmen Reinhart.^^ This classifi
cation is based on the ’natural classification scheme’ (see more details in Reinhart and 
Rogoff (2004)). In the analysis, the ’coarse’ five-category classification of exchange 
rate regimes was used. The five categories are: 1) Peg or currency board; 2) Crawl
ing peg; 3) Managed floating; 4) Freely floating; 5) FVeely falling. The episodes of 
macroeconomic instability are often characterized by high inflation rates. Therefore, 
the fifth category with a floating exchange rate aims to capture these periods as the 
macroeconomic disturbances could be incorrectly attributed to exchange rate regime. 
Table 7 in the Appendix section 4.A.2 provides more details on the exchange rate 
classifications.

The list o f the equity indices, exchange rates, interest rates and other variables used 
in this study are presented in tables 1-4 in the Appendix section 4.A.2. Furthermore, 
tables 5-10 in the Appendix provide descriptive statistics o f the variables, while all

Similarly, observations for December 2001 for Argentina and for January to May 1995 for Poland 
were left out from the statistical tests due to missing de facto exchange rate classification (total 6 
obser\'ations). These periods are marked with number 6 in the figures of exchange rate classification 
in section 8.5 in Appendix.

^^How'ever, as inflation rates are normally much higher in emerging market economies than in 
advanced economies, daily equity returns were estimated in excess o f  a short-term market interest 
rate. Therefore, this approach takes into account the variability o f the price level. 

www.puaf.umd.edu.faculty/papers/reinhart/reinhart.htm

http://www.puaf.umd.edu.faculty/papers/reinhart/reinhart.htm
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relevant variables are depicted for each country in section 4.A .5 in the Appendix. As 
can be seen from tables 5-6 in the Appendix, unconditional equity excess returns and 
changes in exchange rates show the well-documented characteristics of financial time 
series; leptocurtic distributions with fat-tails, serial correlation, as well as volatility 
clustering and conditional heteroscedasticity.

As high-frequency data captures better the characteristics of financial data, equity 
(excess) returns and exchange rate changes were chosen to be in daily frequency, and 
the models were estimated using daily data. However, the data for dc facto regimes 
is available at monthly frequency. Therefore, the estimated conditional variances and 
correlations w'ere transformed into monthly frequency using average values for each 
month. Consequently, the transformation of higher frequency estimates of conditional 
variances and correlations into lower frequency decreased the information available 
for the F-tests. However, the explicit loss o f information and the downward bias are 
expected not to change the economic results significantly.

4.5 Empirical results

Section 4. A .3 in the Appendix presents the estimated models, while the empirical 
results are shown in section 4.A.4. Finally, the estimated conditional variances and 
correlation coefficients are plotted for each countrj' in section 4.A.5 in the Appendix.

Tables 11 and 14 shoŵ  the estimated coefficients for the univariate mean equations 
o f  the equity excess returns and changes in exchange rates, respectively. Fm-thermore, 
tables 12 and 15 show the parameter estimates for the univariate conditional variances. 
Finally, table 17 shows the DCC parameter estimates. As can be seen from the tables, 
the DCC parameters are statistically significant at high level of significance, while the 
parameters estimates for most o f the univariate GARCII models are also statistically 
significant.

The specification tests of the univariate GARCH models are shoum in tables 13 
and 16, while the specification tests for the multivariate DCC model are presented in 
tables 18 and 19. As can be seen from the tables, in most of the cases, the univariate 
GARCH models fit well with the data, whereas only in a few cases the specification 
tests cannot reject the null hypotheses o f no serial correlation in the residuals or in the 
squared residuals. However, in all cases the residuals showed a significant deviation 
from the nonnality assumption. Finally, in some cases the sum of the estimated 
GARCH parameters: a-\-0 was estimated to be very close to one although the models 
were estimated with the restriction a  ■+•/?< 1 imposed. Nevertheless, Nelson (1990) 
obtained the necessary and sufficient condition for strict stationarity and ergodicity 
as follows: £* (in (qt;? 4-/? )) <  0 , which allows a  + / ?  =  1 or even slightly higher.
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Therefore, the models were assumed to be corariance-stationary.
The specification tests for the multivariate DCC model showed that the hjTJothesis 

of constant correlation in the multivariate framework (table 18) was rejected at 1 per 
cent level at all tested lag levels (up to 6 lags). Furthermore, the null hypothesis of 
no remaining serial correlation in the squared residuals (table 19) was not rejected 
with a high level of statistical significance. Furthermore, an integrated version of the 
DCC model w'as estimated. However, this model was clearly not well-specified, and 
therefore the mean-reverting DCC model was chosen instead. All in all, the models 
were found to be well-specified with the exception of the assumption o f normality of 
the residuals, which is often rejected with the high-frequency financial data.

Turning to the empirical results, which are presented in section 4. A.4 and depicted 
in section 4. A .5 in the Appendix. As most of the analyzed emerging market economics 
have an intermediate exchange rate regime, there are much less observations for fixed 
and floating exchange rate regimes than for intermediate regimes. Furthermore, float
ing exchange rate observations, especially in the estimation sample are, in many cases, 
related to financial crisis episodes. Therefore, the main focus will be on the differences 
in the behaviour of equity returns and their interrelation with exchange rate changes 
between fixed and intermediate exchange rate regimes.

Starting with the first main question of the study, whether equity (excess) return 
volatility differs across exchange rate regimes. Tables 20 and 21̂  ̂ show the monthly 
averages of the variance ratios o f equity excess returns to world excess return across 
exchange rate regimes and countries. According to the results, the floating regimes 
(regime number 4 and 5) have the highest volatility ratios. However, due to the 
limited number of observations for floating regimes, which also coincide, in some cases, 
with financial crisis episodes, this result should be interpreted with caution. Rather 
surprisingly, the variance ratio o f fixed exchange rate regime (regime number 1) is 
higher than those of the intermediate regimes (numbers 2 and 3). To test, whether the 
variance ratios vary systematically across exchange rate regimes, a simple fixed effects 
model was estimated. The fixed effects model allows to control the country-specific 
effects related to the equity return volatility, and is therefore preferred to the simple 
ANOVA technique. Table 22 presents the estimation output from the fixed effects 
model o f the variance ratios on exchange rate regimes, and table 23 shows the output 
from the F-tests of the equality o f variance ratios across exchange rate regimes. With 
the exception of one case, namely between the intermediate exchange rate regimes, 
the null hypothesis of the equality o f the coefficients across exchange rate regimes,

'̂‘ Tables 24-27 show the conditional variances for equity excess returns and changes in exchange 
rates. The conditional variance for changes in exchange rates (table 25) for regime 1 is higher than 
for regimes 2 and 3 due to revaluations o f the Malaysian ringgit under the regime 1.
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is rejected at high level o f statistical significance. This evidence suggests that equity 
returns differ statistically significantly across exchange rate regimes, when controlling 
the world market volatility and country-specific factors.

To sum up, the above evidence shows that the volatility of exchange rates and 
equity returns are linked. This result is in line with Dropsy and Nazarian-Ibrahimi 
(1994), W’ho found some evidence that exchange rate regimes would have an impact 
on equity returns in industrialized countries. Apparently, the relationship betwwn 
equity and exchange rate volatility is possibly non-linear as the intermediate exchange 
rate regimes exhibit the lowest equity return volatilities o f all exchange rate regimes. 
Clearly, this result would require further research.

Turning to the second main question o f the study, whether the interrelation between 
equity returns and exchange rate changes differs across exchange rate regimes. First, 
most o f the estimated partial correlation coefficients between equity excess returns 
and changes in exchange rates across exchange rate regimes have a negative sign, 
as predicted by the model o f Hau and Rey (2002, 2004). However, in the case of 
China, Czech Republic, Himgary, Morocco, Pakistan and Sri Lanka, the estimated 
partial correlation coefficients are positive.^® Second, the level o f partial correlation 
coefficients between equity returns and changes in exchange rates vary statistically 
significantly across exchange rate regimes, as can be seen from tables 28 and 29. 
Again, a simple fixed effects model of the partial correlation coefficients on exchange 
rate regimes was estimated (table 30), and F-tests were used to test whether the partial 
correlation coefficients differ across exchange rate regimes. As can be seen from table 
31, in nearly all cases the null hypothesis o f the equality o f coefficients across exchange 
rate regimes was rejected at the normal levels of statistical significance. Therefore, this 
evidence confirms the earlier findings of the literature that the exchange rate risk is a 
pricing factor for internationally traded equities. It also gives support for the portfolio 
rebalancing motives and the recent model o f Hau and Rey (2002, 2004).

Finally, there is some evidence that several o f  the analyzed emerging market 
economies have become more integrated with world markets. This can be seen from 
the figures in section 4.A.5 in the Appendix (the middle panel o f the lowest row), 
where the partial correlation coefficients between equity market excess returns and 
world market excess returns over time are depicted. However, the results are more 
mixed concerning the role of the exchange rate regime and the correlation of coun
tries’ stock markets with the w'orld market portfolio. This is evident from the table 35,

^®The estimated fixed effects model does not try to be a comprehensive model o f equitj' return 
volatility. Instead, its purpose is simply to test whether equity volatility ratios vary across de factor 
regimes, while controlling for the country-specific volatility.

All these countries had an intermediate exchange rate regime, with the exception o f China, which 
has had a fixed exchange rate regime.
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which shows that the F-tests o f the equality of partial correlation coefficients across 
exchange rate regimes reject the null hypothesis in nearly half o f the cases. There
fore, it is more convincing to attribute the increases in partial correlation coefficients 
of equity excess returns and world market retiun over time to the integration of the 
markets to the world economy, rather than to differences in the exchange rate regimes.

4.6 Conclusion

The study has empirically analyzed the interrelations of equity returns and foreign ex
change changes across de facto exchange rate regimes in 18 emerging market economies, 
using daily data from January 1995 to December 2001. More specifically, the follow
ing two main questions were analyzed. First, whether equity return volatilities differ 
across de facto exchange rate regimes. Second, whether the interrelations between 
equity returns and exchange rate changes differ across de facto exchange rate regimes. 
In addition, the interrelations between equity returns and the world market returns 
were also analyzed.

Compared to the existing literatiu*e which is limited, this study has the follow
ing advantages. First, it uses a recent multivariate Dynamic Conditional Correlation 
model by Engle (2002) with daily financial data on a significantly larger data set of 
emerging market countries than what have been used before. Second, de facto ex
change rate classifications are used instead of de jure classifications. This is because, 
it is more probable that in\^estors assess their currency risks according to the de facto 
exchange rate regimes instead of the de jure exchange rate regimes.

The main findings of the study are the following. First, the variance ratios of the 
equity excess returns relative to the world equity excess return differ statistically sig
nificantly across exchange rate regimes. According to the results, the floating regimes 
have the highest volatility ratios. Rather surprisingly, the variance ratio o f  the fixed 
exchange rate regime is higher than the intermediate regimes. All in all, there is some 
evidence that the volatilities of exchange rates and equity returns are linked, how
ever, this relationship is possibly non-linear as the intermediate exchange rate regimes 
exhibit the lowest equity return volatilities.

Second, most o f the estimated partial correlation coefficients between equity excess 
returns and changes in exchange rates across exchange rate regimes have a negative 
sign, as predicted by the models based on portfolio rebalancing motives. Furthermore, 
the levels of the partial correlation coefficients between equity returns and changes 
in exchange rates vary statistically significantly across exchange rate regimes. This 
evidence confirms the earlier findings of the literature that the exchan^ rate risk is a 
pricing factor for internationally traded equities.
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Third, similarly to the earlier papers, there is some evidence that sev êral of the 
analyzed emerging market economies have become more integrated with world mar
kets. This can be seen from the increases in partial correlation coefficients between 
equity excess returns and world excess returns over time. However, the results are 
more mixed concerning the role o f  the exdiange rate regime and the correlation of 
countries’ stock markets with the world market portfolio.

Many further research ideas have stenuned from this paper. First, similarly to 
Siourounis (2004) and Hau and Rey (2004), the joint dynamics o f capital flows, equity 
returns and exchange rate changes could be investigated using the method proposed in 
this paper. Second, it could be tested whether changes in the exchange rate regimes are 
associated with structural changes in the relationship between equity returns, exchange 
rate changes and capital flows. Finally, as suggested by the findings of this paper, the 
relationship between equity return and exchange rate volatility is possibly non-linear. 
This paper has only briefly touched upon this issue and it deserves further research.
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4.A  Appendix

4.A .1 Dynamic Conditional Correlation model

Following Engle (2002)^^, the DCC model can be presented as follows. First, let the 
returns of k asset returns at time t conditional with the information set at time
i — 1 to be multivariate normal with mean zero and a covariance matrix Ht-

rt\h.i -  iV(0, Ift) =  N  (0, D tlitD t), 

The covariance matrix Hi .can be decomposed as:

Ih  =  DtRtDt

(4.28)

(4.29)

where Dt is a (/.: x k) diagonal matrix containing the conditional time-varying 
standard deviations from univariate GARCII models and Rt is the time-varying
correlation matrix. The residuals St standardized by tlieir conditional standard devi
ation are denoted as:

St =  V i,

The log-likelihood function is the following:

(1.30)

T  , ;

L =  -^ ¿ ( f c lo g ( 2 ;r ) + l o g ( | / / ,| )  +  r ; ' / / , - V , )  \  (4.31)

T

=  -i¿ (^ :lo g {2 ,r )+ lo g (| £ ) ,i^ íD ,| )+ ^ :'D ^ 'i^ ^ * D ,- '^ ,)  (1.32)

T

=  (fclog(27r) +21og(|Di|) +loglH ,| -f (4.33)

Parameters in D can be denoted by 6 and the additional parameters in R by <A, then 
the log-likelihood function can be wTitten as a sum of a volatility term and a correlation 
term:

1 (0 ,0 )  =  Lv{0)  +  Lc  (0,4>) (4.34)

The volatility terra is:

T

i v  (0) =  (fclog(2T) +  log lA I*  +  r',D r^,) (4.35)
i = l

This representation follows Engle and Sheppard (2001).
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and the correlation terra:

T

Lc{o ,ó)  =  ( i o g | / i , i - ^ 1̂ / ) (-1.30)

•1.37)

The volatility term is a sum of individual GARCII likelilioods:

1 r  A- /  2̂ )
=  “ 2 ^ ^  i lo s (2' )  +  log (/./,,) +

which is jointly rnaxiinized by separately maximizing each terra. The twf>step 
estimation is done as follows. In the first step the volatility term o f the likelihood is 
maximized to find the parameters:

0 =  arginax {Ly  (¿1)}

which are then input for the second stage:

{ t c  (».</>)}

Consistency of the first step ensures the consistency of the second step.

max

(1.38)

1.3!))

11'



4 .A .2  Descriptive statistics

Country Stock market index Source
Argentina M SC I A R G EN T IN A  - price index M SC I
Brazil M SC I BRA Z IL  - price index MSC I
Chite M SC I C H ILE  • price index MSCI
China M SC I C H IN A -p rice  index MSCI
Colombia M SC I C O LO M B IA  • price index MSCI
Czech Republic M SC I C Z E C H  R EPU BLIC  - price index MSCI
Hungary M SC I H U N G A R Y  - price index MSC I
India M SC I IND IA  - price index MSCI
Israel M SC I IS R A E L  • price index MSCI
Korea M SC I K O R E A  - price index MSCI
Malaysia M SC I M A LA Y S IA  . price index MSCI
Mexico M SC I M E X IC O  - price index MSC I
Morocco M SC I M O R O C C O  - price index MSCI
Pakistan M SC I PA K IST A N  - price index MSCI
Philippines M SC I PH IL IPP IN ES  • price index MSCI
Poland M SC I PO LA N D  - price index MSCI
Sii Lanka M SC I SR I LANKA  - price index MSCI
Thailand M SC I TH AILAND  - price index M SC I

Table 1:: Equity price indices in local currcncies.

Country U.S. dollar exchange rates Source

Argentina Argentina peso Reuters

Brazil Brazilian real Reuters

Chile Chilean peso Reuters

China Chinese yuan Reuters

Colombia Colombian peso Reuters

Hungary Hungarian forint Reuters

Czech Repubfo Czech koruna Reuters

India Indian rupee Reuters

Israel Israeli shekel Reuters

Korea Korean won Reuters

Malaysia Malaysian ringgit Reuters

Mexico Mexican peso Reuters

Morocco Moroccoan dirham Reuters

Pakistan Pakistan rupee Reuters

Philippines Philippine peso Reuters

Poland Polish zloty Reuters

Sn Lanka Sri Lankan rupee Reuters

Thailand Thai baht Reuters

Table 2: U.S. dollar exchange rates (1 USD =  x currency).
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Country Short-term ¡rtterest rale Source
Argentina Interbank 7 days OatastiMm
Brazil Financing overnight SEU C Datastream
Chile Repo overnight Datastraam
China Demand deposit rate Dalaslraam
Colombia Interbank overnight Oalasiraam
Czech Republic Interbank overnight Dataatraam
Hungary Repo active overnight / intertiank ovemtghf Oatastraam
India C a l money Oalasiraam
Israel Commercial prime Dalaslraam
Korea Call overnight Oatastraam
Malaysia Interbank ovemighi Dalaslraam
Mexico C ETES  1 day Oatastraam
Morocco S-month deposit rate Datastream
Pakistan KIBOR ovemighi rate Oatastraam
Philippines Interbank call rate Datastraem
Poland Interbank overnight Oatastraam
Sit Lanka Call money Dalaslraam
Thailand Interbank overnight Oatastraam
' from 4.9.1995 interbank overnight

Table 3: Short-terra money market rates.

Country other variables Source
U S U S  EfTectiva Fad Funds rate (USD) Datastream

World M SC I W ORLD - price index (USC9 MSCI

AH Da facto exchange rate ctassiTicitkirs Reinhert-Rogoff (2004)

Table 4: Other variables.

Mmum SM St>in»M M am

Argantna 1835 -0.0128 0.0000 16 3412 -14 7425 22T8 028M 07458 3485 82 OOOOO 31 3830 000»
Brul 1835 0.0435 00101 24BS87 •13 0670 32863 08434 150701 1301788 oow »0050 ooooo
Chi« 1835 -00014 ■00004 88003 ■0.0427 1 1304 04033 88830 348804 OOOOO 134 8000 ooooo
Chn« 1835 -0.07SS •00408 127254 -14 4500 32020 01175 73828 130881 00000 « s a » ooooo
CalomUi 182S 0 0010 0.0000 110783 •7.1843 1.2000 08807 12 0014 <30210 OOOOO >>8ax» ooooo
Ci«ch RapuUle 1S35 -0 0014 00000 7 3303 -7.6001 14205 -00588 88586 80<e0 ooooo N 1880 ooooo
Hungtry 1835 0.0801 0.0025 123570 •104034 30030 •08083 123408 705315 00000 21 »10 0»i0
Irte« 1835 -00028 0.0000 84300 -83717 10010 ■01183 <4006 47022 0 0000 27 8110 000»
IWNl 1835 0.CM87 0.0561 02142 -8 8870 1.0204 •02134 70888 1084 00 ooooo • 48« 02O4O
Kma 1825 0.0027 0.0000 11.4417 ■13 0008 24833 01527 5 om 083 73 ooooo 21 80« 0«1O
Meay«a 1835 •00170 -0.0038 232064 -341501 20644 08237 321407 •481823 DOOOO »82« OIXX»
Mtttico 1835 DOSSI 0.0000 121202 -1280G8 1 7303 00738 01537 3031 38 ooooo »»00 oomo
Morocco 1835 00322 00000 56840 -38811 08200 11325 14 0433 1135863 ooooo 1«S0« 000»
Pakittan 1835 -0,0533 ooooo 14 2000 -157500 21074 ■04280 0070S 3748 88 ooooo B«70 000»
Phiepinaa 1835 -00404 0.0000 102873 -07087 17330 00307 152022 11505 58 OODOO »0310 DOO»
Poland 1835 0.0210 ooooo 78412 -103300 10068 ■ 0I2M <1088 383 73 ooooo »80» 000»
Sii lanka 1825 -0.0287 ooooo 27 5555 -101004 15188 35384 080074 338788 00 ooooo 104 4a» 0 00»
TheSnd 1825 -oooos ■01150 214073 -103737 2 3678 13070 122548 703311 ooooo H48« 000»

Wortd 1835 00126 00435 30700 ■4 5350 08242 03254 54382 464 27 ooooo 738«30 eoo»

Table 5: Descriptive statistics: equity excess returns.
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Obt Maan Madian Maxim u«n Mkwnum SId Oav Skennaca Kurteaia Jarqua-Bara 9-valua O-dal (5) ^-leba

Arganiina 182» 0.0000 00000 1.4113 -1.2410 00570 28992 333 8021 8313397 00 OOOOO 240 8500 OOOOO
B ru ì 182S 0 0550 0.0108 10.8010 •8.4033 08149 18927 44 9910 13S189 40 OOOOO n 3 2 4 0 ooooo
CM a 1025 00274 00000 3.5848 •2.0084 0.4273 06900 10 9896 4998 94 ooooo 15 9470 00070
China 1825 -0.0011 ooooo 0.1412 •0.2488 0.0153 -7 7964 118 3595 996834 00 ooooo 1835 2000 ooooo
Caiombia 1825 0.0652 0.0363 4 7818 •3 8108 0.4848 0 4470 15 6322 1258212 oooc» 25 1820 ooooo
Czach RapuUie 1825 0.0132 0.0152 8.2638 •3.5752 0.8802 07280 18 1702 13351 01 ooooo 34 8230 ooooo
Hungvy 1825 0 048S 0.0715 4.0868 -3.4772 0.5417 -02193 7.9483 1878 54 ooooo 82004 01460
India 1825 0.023S ooooo 3.5118 •22074 0.2783 17178 38 2347 65302 00 ooooo 40 3620 onx»
immt 1825 00208 0.0030 2.8862 -23247 03855 06587 11 8925 8237 31 ooooo 18 9030 0 0020
Koraa 1825 00280 0.0000 13.8451 -19.7946 1.1878 -0.7042 86.8797 535185.80 0.0000 2127100 OOOOO
Walayfia 1825 0.0218 ooooo 36.8938 -133796 1.1915 12.9587 482.0783 16075937 00 0.0000 9 2586 0 0900
Melico 1825 0.0341 0.0000 11.0203 •15.1022 10876 •0 4958 51.1480 178358.50 ooooo 55 6820 ooooo
Morooco 1825 0.0140 0.0227 4.8537 -2.5725 0.4417 04833 130037 7880W ooooo » I486 01030
Paknlan 1825 00305 0.0000 6.3530 •2.8881 0.4844 78810 130 9935 126483200 □ 0000 8272» 02810
Phlli|)pinM 1825 0 0410 ooooo 128319 -11 0957 0.787S 1.1904 74 8888 390961.10 ooooo 51.1280 0.0000
Poland 1825 00282 0.0205 4.2789 -3 1749 0.SS65 0 8277 100156 3862 40 ooooo 17.5440 O0O4O
Sri Lanka 1825 0.0345 0.0000 4.0795 -4.2048 0.2951 2.0139 71 8348 38153580 0 woo 18.8050 00060
Thalind 1825 00310 0.0081 7  0827 -0 2445 08045 0  3309 25 3981 3818145 ooooo 57 3880 ooooo

Table 6: Descriptive statistics: changes in exchange rates.

Description

No separate legal tender 
Pre announced peg or currency board arrangement 
Pre announced horizontal band that is narrower than or equal to H~2%

Pre announced crawling peg

Pre announced crawling band that is narrower than or equal to *1-2%  
De factor crawling peg
Pre announced crawling band that is  wider than or equal to *1-2%
De facto crawling band that is narrower than or equal to *!-S%  
Managed floating
Freely floating
Freely falling

Table 7: De facto exchange rate regimes.

Equity excess return Exchange rate changes
Regime Mean Std. Dev. Mean Std. Dev. Obs
1 Peg, currency board -0.04478178 1.76703770 0.00046506 0.099550B6 264
2  Crawling peg 0.i»192061 1.39985160 0.03471706 0.28145663 483
3  Managed floating 0.01072766 1.49763140 0.02731230 0.49271905 663
4  Freely floating 0.00155580 2.90499630 0.02637488 0.73964283 56
5  Freely falling -0.04956895 2.39922990 0.16402991 1.76468140 40
Total -0.00376762 1.58979840 0.02858082 0.39905397 1,506

Table 8: Descriptive statistics: equity excess returns and changes in exchange rates
by exchange rate re^me.
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CCXXllTY Statistics Reqime 1 Regime 2 Regime 3 Reti me 4 Redime 5 Total

A/aentina Mean -0 03662M -0 03662035
St Dev 1 9847561 1 9847561
Obs 83 0 0 0 0 83

Brazil Mean , 0 02509418 0 04312091 0 17134184 0 04328033
St Dev , 2 1970372 1 5953295 1 6969301 19547282
Obs 0 49 28 0 7 84

Chile Meen -00014174 -0 00141742
St Dev 1 0079735 1 0079735
Obs 0 0 84 0 0 84

China Mean -0 0788412 -0 0783412
St Dev 2 0220528 2 0220528
Obs 84 0 0 0 0 84

Colcvribia Mean 0 00212288 0 00212283
St Dev 1 0042322 10942322
Obs 0 0 84 0 0 84

Czech Rep Mean <10681013 0 00957073 -0 00169559
St Dev 07816725 1 3651749 1 2660311
Obs 0 14 70 0 0 84

Hungary Mean 0 16291789 -00111819 0 06835817
St Dev 1 9222733 1 724601 1 8376165
Obs 0 48 36 0 0 84

India Mean -0162645 0 00949063 -0 00276437
St. Dev 1 1392062 1 5906735 1 5565318
Obs 6 78 0 0 0 84

Israel Mean 0 04871855 0 04871855
St Dev 1 461709 1 461709
Obs 0 0 84 0 0 84

Korea Mean , -0 1166611 0120611C6 -01127472 0 00243074
St Dev 1 4103568 2 6936352 3 7763509 2 2496902
Obs 0 35 0 42 7 84

Malaysia Meen 0 06450015 0 00764969 -0 3563932 -0 01730503
St Dev 1 4919993 0 95934417 3 54047 16364273
Obs 39 31 0 14 0 84

Mexico Meen 0 04925388 008057269 0 05462814
St Dev 1 5601889 1 732402 1 5908401
Obs 0 0 69 0 15 64

Morocco Mean , 0 03228848 0 03228648
St Dev 0 52095434 0 52095434
Obs 0 84 0 0 0 84

Pakistan Mean , -0 0536546 -0 05365461
St. Dev 18641608 1 8641608
Obs 0 84 0 0 0 84

Philippines Mean -0 0056629 -0 032547 -0 4389181 -0 04978178
St Dev 1 061313 1 6014499 24000256 15080213
Obs 22 0 57 0 5 84

Poland Mean 0 02277121 0 02277121
St Dev 1 7846289 1 7846289
Obs 0 0 79 0 0 79

Sri Lanka Mean -0 0402222 -0 0002235 •0 0288096
St Dev 1 0288465 1 6266184 1 1994046
Obs 0 60 24 0 0 84

Thailand Mean -0 1454077 -0 0386185 -0 2301169 -0 09053393
St Dev 1448823 . 2 3394618 3 2627412 2 088677
Obs 30 0 48 0 6 64

Total Mean -00447818 0 00192061 001072766 000155581 -0 049569 -0 00376762
St Dev 1 7670377 1 3998516 1 4976314 2 9049963 23992299 1 5897984
Obs 264 483 663 56 40 1.506

Table 9: Descriptive statistics: ecpiity excess returns by cxchang;c rate regime and
count rv.
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Country Statistics Reoime t Reame 2 Redimes Redime 4 Regimes Total
Argentina Mean •00001495 -0.00014952

St. Dev. 002995786 O029957S6
Obs 83 0 0 0 0 83

B m » Mean 008342257 00302295 -00456182 0,05494021
St. Dev. 01997468 0.73369307 1 4427196 048129381
Obs 0 49 28 0 7 84

COM Mean 0 02743944 002743944
St. Dev. 0 37127366 0,37127366
Obs 0 0 84 0 0 84

China Mean -0 0011133 -0.00111327
St. Dev. 0.00670557 0,00670657
Obs 64 D Ó ó 0 84

Cokmbla Mean 0.05524998 005524996
St. Dev. 040805644 040805644
Obs Ó 0 84 6 0 84

Czech Rap Meen -00076856 001732891 001316438
St. Dev. 046356587 0 65889282 062637399
Obs 0 14 70 0 0 84

Hungary Meen 006161021 0,03120407 0.04858852
St. Dev 039392466 0 63035544 049517826
Obs 0 48 36 Ò 0 84

India Mean 0 00077195 0.D2S29281 0.02354707
St. Dev, 0.10849508 0 19388543 0.18780616
Obs 6 78 0 0 0 84

Ivaal Mean 0.02079244 002079244
St. Dev. 0 31654412 0.31664412
Obs 0 D 84 6 0 64

Koraa Mean 0,05187546 -0 0048471 0.10554068 0.0279503
St. Dev. 030576964 047011469 26633448 0.58428159
Obs Ó 35 0 42 7 84

Maiay^a Mean -9.84E-10 0.00475695 012024631 002177495
St. Dev. 0.39501431 018282793 15500004 050898045
Obs 39 31 0 14 0 84

Mexico Mean 001302349 0 13479026 003469611
St. Dev. 052283173 16089481 0.7161438
Obs Ó 0 69 0 15 84

Morocco Mean 001396818 001396616
St Dev. 041825893 0.41825893
Obs Ó 64 0 Ó 0 84

Pakistan Mean 0.03648713 0.03648713
St, Dev. 0.29020896 0.29020896
Obs Ó 84 Ó Ó 0 84

Philippines Mean 0 00385611 0.03659405 025506842 0.04103124
St, Dev. D.0S4466S2 0 6844702 16143897 050749847
Obs 22 6 57 0 5 84

Poland Mean 000039582 003039582
SI. Dev. 049833761 049633761
Obs 0 0 79 0 0 79

Sri Lanka Mean 0.02761963 0.06159601 003446122
St. Dev. 0 16266663 0.32864545 021002422
Obs Ó 60 24 0 0 84

Thailand Mean 0.00480254 -0,0081417 0.46960996 0.03100941
St. Dev, 0.1993054 0.59588909 1.6081391 0.52767497
Obs 30 0 48 0 6 84

Total Mean 0.00046506 0.03471706 0,0273123 0.02637488 0.16402991 0.02658082
St Dev. 0.09956086 0.28145663 0 49271905 0.73964283 1,7646814 0.39905397
Obs 264 483 663 56 40 1.506

Table 10: Descriptive statistics: changes in exchange rates by exchange rate regime.
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4 .A .3  Empirical models

Paramela' Coettiaanl 8U Error
/^gentina

AR(1) 0.122S 0X 16
iiiáír"
768302

~ í m
00000

---- !CT
BruH Conalant

AR(1)
004S1
0.0023

00031
00022

133991
4286

oooxooox -40860929 1824

cmio Conatant
AR(1)

-0 0014 
0 2477

00008
0X18

1 7422 
136 712

00881ooox •27633X6 1C4

Chna Cor stani 
AR(1)

-00827
01784

D0Q28
0X16

24 4383 
114 9832

OOOXooox -40831624 1824

Cd ambia Constant
AR(1)

00003
03829

0X17
0X14

01936 
391 3093

04419ooox -2922 9328 1C4

Ciac» Rap Constant
AR(1)

-0»12
01231

0X 18
0X 1

0 7380 
110 9962

02448
OOOX

-32220632 1C4

Hungary Conatant
AR(1)

0.0817 
0 0833

0002«
00028

320281 
29 3493

OOOX
OOOX

•3929 7864 1824

India Constant
AR(1)

-0002
01139

0 01U 
0X 1

01082 
114 0648

049M
OOOX

-3832 179 1«4

laraal Constant
ARil)

00480
00301

0X 14
0X 13

327319
29076

oooxooox -3477 189« 1«4

Korea Constant
AR(1)

0004
00609

0 0047 
0 X 1

06488
610938

02143
OOOX

•«43 2483 1C4

Maiaytia Constant
ARin

•00181
00492

0 0027 
00082

96831 
9 9088

OOOX
OOOX

•39296034 1824

Mexico Constant
AR(1)

00488
0.13

0X 18
0X19

278334 
89 9276

OOOX
OOOX

•X721028 1«4

Morocco Constant
AR(1)

0.0291
02197

00002
00027

1276993
70X16

OOOX
OOOX

■ 16092X1 1C4

PaKittan Constant
ARO)

-0 0404
00817

0 0027 
0X11

189343 
73 3882

OOOX
OOOX

-3041 6728 IC4

PMlippinea Constant
AR(1)

-0 0421 
01958

0 002 
0X16

2190X
978888

OOOX
OOOX

•3X70133 1C4

Poland Constant
AR(1)

00174
01219

0 0173 
0X12

10097
1X01X

01767
OOOX

-3834 824 1824

Sri Lanka Constant
AR(1)

-0.0208 
0 2797

0X11 
0 0021

189219
1X0793

oooxooox •3279 94X 1«4

Thailand Constant
AR(1)

-00709
0212

0X39
0X11

X4248
184 3217

OOOX
OOOX

-4110 9287 1824

World Constant
AR(1)

00104
01882

00004
00009

288129 
208 7722

OOOX
OW «-

-2202 40X 1«4

Table 11: Parameter estimates for AR(1) models for equity exwss returns.
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Parameter Coefficierrt Std Errcf T-statistics P-vaiue Lop-ilkelir>ood Oba
Ü), 65Ò4Ì 3.3Ò04 -s w is 1824

0,1470 0.0276 5.3158 00066
P. 0.8211 00286 28 6876 00000

Brazil 0.196S 0 0796 24704 0.0450 -36959 1824
a, 0.1913 00437 4 3769 0.0110
p. 0,7730 0.0493 15 6653 0.0003

CMie 00353 00177 19925 0.0702 -2512.7 1824
a, 01423 00363 39208 00148
p 0S312 0 0459 181084 00002

OilrM Ui 0.068S 00345 19665 00706 -3781 2 1824
0. 0.1516 0.0328 4 6223 00096
p. 08464 0 0307 27 6609 00001

Colombia M 0 0719 00257 27963 00340 -26309 1824
0. 0.2714 D.0509 5 3273 00065
p. 07193 0 0494 14 5688 0.0004

Czech Rep (0, 00228 00125 1.6259 0.0827 -2995 8 1824
a 0.0931 0.0254 36691 0.0176
P. 09001 0.0262 34 3359 0.0000

Hungary Ü>i 0.4179 03031 1,3785 01309 -3703 7 1824
a* 02047 0.1044 19617 0,0723
P. 07075 0.1511 4 6822 0.0092

India u, 01197 00938 1.2757 01459 -34120 1824
a, 01042 00439 23744 0.0491
p. 08564 00727 11 7877 00007

Israel w 01098 00555 1.9786 0 0711 -3275.7 1824
Oi 00931 0.0286 32572 0.0236
p. 08629 0 0428 201714 OOOOl

Koiaa (U 0.0113 00094 1.2035 01575 -39731 1824
00446 00135 3 3200 00225

p. 095S2 00135 70 5614 OOOOD
Malaysia 0.0215 00155 1 3829 01303 -3352 0 1824

0, 00970 00199 4.8704 0.0083
p. 09030 00231 391482 0.0000

Mexico Mi O06S2 00404 16901 0.0948 -3420 3 1824
CX| 01052 0.0338 3.1157 0.0263
p. 0.8762 0.0398 219897 0,0001

Morocco M 0.0414 0.0186 2 2281 0.0561 -14046 1824
02733 0.0815 3.3603 00219

p. 06392 00879 7,2687 0.0027
Pakislan M 01832 00636 29667 00299 -3745.7 1824

0, 0.1022 0.0225 4.5365 0.0100

P. 08557 00315 27.1460 00001
Philippines M 02871 01426 2.0127 00688 -33852 1824

Oy 01538 0.0424 3.6261 00180

P. 0re25 00441 170511 0.0002
Poland M 02952 01480 1 9943 00701 -3692 6 1824

a 01626 00437 37195 00169

P. 07649 0 0736 103993 00009
Sil Lanka M 01566 0.0752 2.0825 00643 -2968 5 1824

a, 03344 01074 31126 0.0264

p. 06656 0.0629 10 5872 0.0009
Theiland M 00602 0,0773 0,7780 02466 -3901 8 1824

a, 00900 0.0552 16313 0,1007

p. 09055 0.0637 142145 0.0004

World M 00055 0.0035 1,6712 0.1071 -2012.1 1824
a, 0,0732 0.0215 3.3994 0.0212

p. 09206 00239 38.5326 00000

Table 12; Parameter estimates for univariate GARCH(1,1) models for equity excess
returns.
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GARCHd 1) ARCH LM-testl5i Ljkiig-Bcix O-sW (5)
r«ii3uais P-value P-vBiue P-value

A/g6ntint 4 6E75 i S c i l
D45S3 0 4711 OOOOO

Bf*« 2 946S 6 5602 357 16
0 7M 2 0 2555 0 0000

o»i« 13 0766 70414 91 04
0 0227 0 2176 0 0000

CfKna 12 3409 10 1804 423 42
00304 0 0703 OOOOO

CdomtNi 3 6353 25 2219 1334 00
0 603 0 0001 OOOOO

Czech Rep 5 5902 12 0568 907 69
0 3482 0 0340 0 0000

Hixipery 7 3936 12 3550 2930 40
0 193 0 0302 0 0000

India 1 4442 10 0353 774 92
0 9194 0 0742 0 0000

Israel 4 8956 6 9648 2275 50
0 428« 0 2233 OOOOO

Korea 4 1643 6 2269 452 32
0 526 0 2848 0 0000

Malavsia 3 8111 290410 177580
0 5769 00000 OOOOO

Mexico 10 4631 124198 462 99
0 0631 0 0295 0 0000

Morocco 1 9148 40 6236 12438 00
0 8608 OOOOO 0 0000

Pakistan 6 1526 201914 1393 30
0 2917 0 M 1 2 OOOOO

Philippines 0 2116 39659 46872 00
0999 0 5514 0 0000

Poland 4 9231 10 2339 130 53
0 4253 00689 OOOOO

Sri Lanka 0 1696 179884 188770 X
0 9994 00030 OOOX

Thailand 0 5637 78807 2401 70
0 9896 01629 OOOX

Woild 156905 108431 199 34
0 0078 00546 O OOX

Table 13: Specification tests for univariate G ARCII(l.l) models for erpiity excess
returns.
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Parameter Coeffictent Std. Error T-statrstics P-4ralua Loo îkekhood Ohi
Argertana Constant 0 0000 0 0000 93418 0.0000 2646 5333 1824

Afid i -0.0962 0.0023 420804 00000

Brezll Constant 0.0462 0.0004 132 8223 00000 -2199 62 1824
Afidi 0.1271 00045 28 4694 00000

Chile Constant 0 0262 00001 266.9661 0.0000 -10352261 1824
Afid i 0.0329 0.0017 195207 0 0000

CNna Constant -0 0005 0 0000 9275,0749 00000 54123635 1824
Afidi 0.5792 00182 31.7878 0.0000

Colombia Cortstant 00509 00001 399.0519 0 0000 -1261 9638 1824
Afid i 00735 0.0031 23.5912 OOOOO

CwtfiSep Constant 0.0123 0.0002 56,1811 OOOOO -1862 3732 1824
Afid i 00557 0.0011 52.86 OOOOO

Hungary Constant 0.0463 0 0002 287.9202 0.0000 -1467 7104 1824
Afidi 0.0495 OOOOB 61.1055 o.oox

India Constant 0 0207 0.0000 478.5142 00000 -228 5446 1824
Afid i 0 1204 0 0044 27 483 00000

In a l Constant 00207 0.0001 302.4998 0.0000 -762269 1824
AR(1) 0 0030 0.0069 0.5493 03013

Korea Constant 00220 0 0006 37,5065 OOOOO •2840 5941 1824
Afid i 0.1016 00105 17.2124 0.0000

Malaysia Cortstant 0 0200 00001 194 0032 00000 -29055725 1624
Afid i 0.0487 0,0011 44.7293 0.0000

Mexico Constant 0.0341 00007 51 1847 0.0000 -2700 8688 1824
Afid i -0.1253 00083 15.0406 0.0000

Morocco Constant 0.0142 0.0001 127,3623 0.0000 -1097.5315 1824
Afid i -00184 OOOOB 24.4207 OOOOO

Pakistan Constant 00365 0 0001 283,3117 0 0000 -12659207 1824
Afid i 00006 0.0007 08461 0.2150

PhMippinet Cortstant 00356 00003 11257 OOOOO -20927365 1824
Afid i 0.1075 0 0025 42.9922 0.0000

Poland Cortstant 0 0230 00002 136 4554 00000 -1511.2833 1824
Afidi 0.D916 00019 47 452 OOOOO

Sn Lanka Constant 00331 OOOOO 904 5965 00000 -3608107 1824
Afid i 0.0402 0.0162 2 6392 0.0193

Thailand Constant 00261 0.0004 689219 0.0000 -2167.4561 1824
Afid i 0 1609 00033 494508 00000

Table 14: Parameter estimates for AR(1) models for changes in exchange rates.
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Parameter Coeftlaent Sti EfTor T-atabslies P-yakia lep4Ér(«awM Or«Af gentna OJ, □ uwu ÜUüüll u a ss  ' UliiLS
a, 0.0914 0.0206 44508 00106
p. 0.S913 0.0151 59 0770 OOOX

Brazil tAt. 0.01S0 00215 08374 02319 •1255 OOX 1824
a. 01755 00683 25707 0 0412
p. 0.7978 00840 94929 0X12

Olile Uk 0 0036 00030 1.2131 015X •733 40X 1124
0, 0.1504 0 0472 31897 00249
p, 08496 00419 202625 00001

Oiina M 0 0000 OOOX 21253 OMia 6471 40X 1824
a, 08545 04006 21332 0X13
p. 01240 00953 13009 0 1421

Co-ombia lit, 00063 00029 22004 0X78 •860 34X 1824
a, 0,2429 0X11 78003 00022
p. 07571 00388 195128 00X1

Czech Rep M 00069 00092 07498 02539 ■ 1741 OOX 1824
a, ooeoo 00497 16115 01027
p. 09096 0M37 1428X 00004

Hungary HI, 00008 00006 13711 01320 -1274 4 1824
Qi 00339 0.0115 29671 00298
p. 09636 0.0115 8367X OOOX

India Hk 0X 29 0X16 184X 0X13 577 06X 1824
Ot 0.2942 0.0553 53187 000«
p, 0.7058 004X 184257 00002

Israel W, 00093 0 0032 28797 0X18 -4X 32X 1824
Ctr 02026 00489 41409 00128
P. 07406 00549 134820 00X4

Korea 00040 0X20 20102 o x x •X1 07 1824
Ot 01965 00499 3 94X 00148
p. 08035 00472 170341 OOOX

Malaysia 14 08891 10356 08688 02288 •2873 2 1824
a, 0 3154 02501 12812 01482

p. 0.Z715 03539 07673 024M
Mexico vìi 00238 00066 389X 00173 • 1610 4 1824

a. 0.2625 00658 4 7061 00091
p. 0.7084 00441 180484 OOOX

Morocco (A 00020 0X12 17072 0X32 • 1X76 1824

a, 0X 14 00173 18181 00838
p, 09585 0.0173 55 3838 OOOX

Palctslan to 01624 00732 22193 00568 .1177 1 1824

Qi 0.4951 02284 21676 0 0594

p. 01082 0DS37 1 2936 01432

Philippines 14 0.X97 0.0718 0 9736 0 2010 -1712 2 1824

a, 0.3324 01642 21551 00601

p. 0.6527 01224 63337 00064

Poland Ul 00255 00086 29820 00293 • 12996 1824

0, 02232 00531 42063 0 0123
p, 07087 00568 124819 OOOX

sn Lanka (4 00086 00038 22468 0 0551 167« 1824

a, 04096 02050 19977 0 0696
p, 05904 01148 51541 0X71

<4 OOOX OOOX OOOX 0 50X -656 X

01783 00364 50397 0X75

P. 0 8217 00293 28 0382 OOOX

Table 15: Parameter estimates for univariate GARCII(U) nuxlols for dmiiges in
exchange rates.
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GARCH(1.1)
residuals

ARCHLM-test(S)
P-value

Ljuig-Box Q-stai (5) 
P-vaKje

38
P-vahw

Mgentma IMS ' sofféoùM
0.8316 ODOOO 0.0000

BrazN 0.2981 7.3528 907760000
0,9977 0.1957 0.0000

CMe 1.5673 99948 9249 60
0.9064 0.0754 00000

cruna 0.0471 50,2613 2423500.00
1 00000 00000

ColontUa 2.0681 14.9014 6515.70
0.6396 0.0108 00000

Czech Rep 10 4184 40795 47172
0.0642 0538 00000

Hungary 14.3754 4 0647 396 81
0.0134 05401 00000

moia 0.2992 9.4553 279720,00
0,9977 0,0922 ooooo

Israel 37963 9.1777 1965.20
0.5791 0.1022 ooooo

Korea 11.4404 11,6743 240420
00433 0.0411 0.0000

Malaysia 0013 1.4416 29178000.00
1 0.9197 0.0000

Mexico 4,7144 26.4932 1409.80
0.4517 0.0001 OOOOO

Morocco 5.5149 3.4007 307Z90
0.3563 06365 00000

Pakittan 0.083 2.63 3174800 00
0.9999 0,7262 0.0000

Philippines 0.0139 2.2627 8544200.00
1 08117 0.0000

Poland 2.5282 2,2621 1082.00
0.7722 0 8118 0.0000

Sd Lanka 0.4021 1.2767 167660.00
0 9953 0.9373 0.0000

ThaUartd 14,6313 16 6703 50561 00
0.0121 0.0052 OOOOO

Table 16: Specification tests for univariate GARCH(1,1) models for changes in
exchange rates.
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Parameter Coefficient Std. Error T-statistics P-value

a O.CX)43 0.0008 5.5957 0.0000
b 0.9495 0.0138 68.9183 0.0000

Log-likelihood: -63057

Table 17: Parameter estimates for the DCC(1,1) model.

Lags Test statistic P-value

1 70.1858 0.0000
2 82.0513 0.0000
3 93.1559 0.0000
4 95.3985 0.0000
5 100.3463 0.0000
6 99.9587 0.0000

Hoi R(=R  constant correlation

Chi'^2 distTibuted with n lags+ l degrees of freedom

'lable 18: Engle and Shej>pard (2001) test for constant correlation.

Lags Test statistic P-value

1 0.0469 0.8285
2 0.1140 0.9446
3 0.1495 0.9853
4 0.2082 0.9949
5 0.2090 0.9990

6 0.2093 0.9998
7 0.2604 0.9999

8 0.2603 1.0000
9 0.2985 1.0000

10 12.0691 0.2805
11 12.0855 0.3572
12 12.0780 0.4394

LM test of the squarred residuals (ARCH  test) 
Chi'^2 distributed with n lags degrees of freedom

Table 19; LM-test for squarred residuals (ARCH test) o f the DCC(1,1) model.
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4 .A .4  Empirical results

Regime Var-ratio Obs
1 Peg, currency board 8.344297 264
2 Crawling peg 6.369064 483
3 Managed floating 4.699279 663
4 Freely floating 12.49771 56
5 Freely falling 14.45057 40
Total 6.422755 1506

Table 20: Ratio of equity excess return variance to world excess return variance by
exchange rate regime.

Country Regime 1 Regim e 2 Regime 3 Regime 4 Regime 5 Total
Argentina 9.3448 '  9.3448

83 0 0 0 0 83
Brazil 12.7274 3.8283 6.7975 9.2669

0 49 28 0 7 84
Chile 2.4907 2,4907

0 0 84 0 0 84
China 9.07S3 9.0753

84 0 0 0 0 84
Colombia 3.1160 3.1160

0 0 84 0 0 84
Czech Rep 3.4327 3.5465 3.5275

0 14 70 0 0 84
Hungary 11.0452 5.0137 8.4603

0 48 36 0 0 84
India 4.5244 5,7409 5.6540

6 78 0 0 0 84
Israel 4.6692 4.6692

0 0 84 0 0 84
Korea 6.9229 10.8348 25.3864 10.4175

0 35 0 42 7 84
Malaysia 4.1055

39
4.3719

31 0
17.4863

14 0
6.4340

84
Mexico 4.3783 11,4242 5.6365

0 0 69 0 15 84
Morocco 0.8490 0.8490

0 84 0 0 0 84
Pakistan 8.8894 8.8894

0 84 0 0 0 84
Philippines 7.9553 4.5496 8.8547 5.6978

22 0 57 0 5 84
Poland 7.3331 7.3331

0 0 79 0 0 79
Sri Lanka 3.8457 5.2423 4.2447

0 60 24 0 0 84
Thailand 10.0890 9.3738 22.8500 10.5918

30 0 48 0 6 84
Total 8.3443 6.3691 4.6993 12.4977 14.4506 6.4228

264 483 663 56 40 1506

Table 21: Ratio of equity excess return variance to world excess return variance by
exchange rate regime and country.
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Coefficient Std. Err. 1-value P-value

Regime 1 -7.733701 1.672243 -4.62 0.000
Regime 2 -6.20148 1.66275 -3.73 0.000
Regime 3 -5,44408 1.617965 -3.36 0001
Regime 4 0.9295656 1.778534 0.52 0.601
Regime 5 -2.034936 1.744799 -1.17 0,244
Constant 9.353878 1.619223 5.78 0 000

Observations: 1512 R-square overail: 0.0590
Countries; 18 within; 0.1054

between: 0.0027
F(5,1489) -test 35.09 All coefficients are z e ro
P-value 0.0000
F(17.1489)-test 12.30 All country-specific effects are zero
P-value 0.0000

'[’able 22: Fixed cflt'Cts model of ratio of equity excess return variance to world excess 
return variance on exchange rate regimes.

F-test(1,1489) Statistic P-value

Regime 1 = Regime 2 7.79 0.0053
Regime 1 =  Regime 3 19.16 0.0000
Regime 1 »  Regime 4 117.80 0,0000
Regime 1 *  Regime 5 52.85 0.0000 , 1
Regime 2 =  Regime 3 3,34 0.0680 1 1
Regime 2 = Regime 4 106,73 0,0000 !
Regime 2 =  Regime 5 34.25 0,0000 ;
Regime 3 = Regime 4 69,61 0.0000
Regime 3 = Regime 5 26.15 0.0000
Regime 4  = Regime 5 10.51 0.0012

lable 23: F-tests of equality of ratio of ef|iiity excess return variance to world excess 
retimn variance by exchange rate regime.
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Regime
1 Peg, currency board 4.346551 264
2 Crawling peg 2.982138 483
3 Mariaged floating 2.977815 663
4 Freely floating 9.976259 56
5 Freely falling 7.199004 40
Total 3.59149 1506

Table 24: Conditional variances o f equity excess returns by exchange rate regime.

Regime Var Obs

1 Peg, currency board 0.346306 264
2 Crawling peg 0.27576 483
3 Managed floating 0.386226 663
4 Freely floating 0.854735 56
5 Freely falling 5095223 40
Total 0.486294 1506

Table 25: Conditional variances o f exchange rate changes by exchange rate regime.
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Countiy Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Total

Argentina 5,0842 5.0842

83 0 0 0 0 83

Brazil 6.6250 3.1903 3.9789 5.2596

0 49 28 0 7 84

Chile 1.2327 1.2327

0 0 84 0 0 84

China 5.4987 5.4987

84 0 0 0 0 84

Colombia 1.6562 1.6562

0 0 84 0 0 84

Czech Rep 1.0186 2.3146 2.0986

0 14 70 0 0 84

Hungary 5.0100 3.8235 4.5015

0 48 36 0 0 84

India 1.7684 2.9588 2.8738

6 78 0 0 0 84

Israel 2,6080 2.6080

0 0 84 0 0 84

Korea 2.3274 8.1457 15.5687 6.3400

0 35 0 42 7 84

Malaysia 3.2661 1.3054 15,4679 4.5761

39 31 0 14 0 84

Mexico 2.9906 3.4259 3.0683

0 0 69 0 15 84

Morocco 0.3999 0.3999

0 84 0 0 0 84

Pakistan 4.3995 4.3995

0 84 0 0 0 84

Philippines 1.9153 3.1902 4.8223 2.9534

22 0 57 0 5 84

Poland 3.8099 3.8099

0 0 79 0 0 79

S ii Lanka 1.7525 4.7252 2,6021

0 60 24 0 0 84

Thailand 2.7829 6.6866 12.6048 5.7152

30 0 48 0 6 84

Total 4.3466 2.9821 2.9778 9.9763 7.1990 3,5915

264 483 663 56 40 1506

Table 26: Conditional variances of equity excess
country.

returns by oxcliange rate regime and
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Countfv Regime 1 Regim e 2 Regime 3 Regime 4 Regim es Total
Argentina 0.0015 00015

83 0 0 0 0 83
Brazil 0.3392 0.6952 2.8286 0.6653

0 49 28 0 7 84
Chile 0.2064 0.2064

0 0 84 0 0 84
China 0.0002 0.0002

84 0 0 0 0 84
Colombia 0.2584 0.2584

0 0 84 0 0 84
Czech Rep 0.3080 0.5193 0.4841

0 14 70 0 0 84
Hungary 0.2028 0.4248 0.2979

0 48 36 0 0 84
India 0.0419 0.0892 0.0858

6 78 0 0 0 84
Israel 0.1405 0.1405

0 0 84 0 0 84
Kwea 0.3091 0,3297 12.3430 1.3222

0 35 0 42 7 84
Malaysia 2,0863 1.2419 2.4299 1.8319

39 31 0 14 0 84
Mexico 0.4006 4.4250 1.1193

0 0 69 0 15 84
Morocco 0.2002 0.2002

0 84 0 0 0 84
Pakistan 0.3102 0.3102

0 84 0 0 0 84
Philippines 0.2056 0.7555 3.0308 0.7469

22 0 57 0 5 84
Poland 0,3221 0.3221

0 0 79 0 0 79
Sri Lanka 0.0563 0.2347 0.1073

0 60 24 0 0 84
Thailand 0.1714 0.6734 2.6797 0.6374

30 0 48 0 6 84
Total 0.3463 0.2758 0.3862 0.8547 5.0952 0.4863

264 483 663 56 40 1506

Table 27; Conditional variances o f exchange rate changes by exchange rate regime
and country.
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Regime Mean Obs

1 Peg, currervey board -0.024757 264
2 Crawling peg -0.014587 483
3  Managed floating -0.054204 663
4  Freely floating -0.198:2 56
5  Freely falling -0121271 40
Total -0.043477 1506

Table 28: Partial correlation coefficients between equity excess returns and exchange
rate changes by exchange rate regime.

Statistics Regime 1 Regime 2 Regime 3 Regime 4 Regime 5 Total

Argentina Mean -0.0071 ■ 0.0071
Obs 83 0 0 0 0 83

Brazil Mean ■ 0.1073 -0.1147 ■ 0.1045 -0.1095
Obs 0 49 28 0 7 84

Chile Mean -0.0560 -0.0560
Qbs 0 0 84 0 0 84

China Mean 0 .0 1 62 0.0162

Obs 84 0 0 0 0 84

Colombia Mean -0.0021 -0.0021
Obs 0 0 84 0 0 84

Czech Rep Mean 0.0212 0.0193 00196

Obs 0 14 70 0 0 84
Hungary Mean 0.0710 0.0729 0.0718

Obs 0 48 36 0 0 84

India Mean -0.0306 -0.0409 4)0401

Obs 6 78 0 0 0 84

Israel Mean -0.1116 -0.1116

Obs 0 0 84 0 0 84

Korea Mean -0.2227 •0.2299 -0.2424 -0.2279

Obs 0 35 0 42 7 84

Malaysia Mean ■ 0.0710 -0.0734 -0.1035 -0.0773

Obs 39 31 0 14 0 84

Mexico Mean -0.1157 -0.1103 -0.1148

Obs 0 0 69 0 15 84

Morocco Mean 0.0329 0.0329

Obs 0 84 0 0 0 84

Pakistan Mean 0.0S27 0.0527

Obs 0 84 0 0 0 84

Philippines Mean -0.0937 -0.1047 -0.0418 4).0980

Obs 22 0 57 0 5 84

Poland Mean 4)0503 4J.0503

Obs 0 0 79 0 0 79

Sri Lanka Mean 0.0094 0.0100 0.0096

Obs 0 60 24 0 0 84

Thailand Mean •0.0765 -0.0991 •0.0931 -0.0906

Obs 30 0 48 0 6 84

Total Mean •0.0248 -0.0146 -0.0542 -0.1983 -0.1213 4).0435

Obs 264 483 663 56 40 1506

Table 29: Partial correlation coefficients between equity excess returns and exchange 
rate changes bv exchange rate regime and countr>\
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Coefficient Std. Err. t-value P-vahie
Regime 1 -0.0036378 0.0070839 -0.51 0.608
Regime 2 -0.0136843 0.0070437 -1.94 0.052
Regim es -0.0183897 0.006854 •2.68 0.007
Regime 4 -0.0249871 0.0075342 -3.32 0.001
Regime 5 -0.0091529 0.0073912 -1.24 0.216
Constant -0.0291738 0.0068593 -4.25 0.000

Observaibns:
Countries:

F(S,1489) -test 
P*value
F(17,1489) -test 
P-value

1512 R-square overall: 0.0667
18 within: 0.0500

between: 0.0923
15.66 All coefficients are zero 

0.0000
1316.08 All country-specific effects are zero 
0.0000

Table 30; Fixed effects model of partial correlation coefficients between equity excess 
returns and changes in exchange rates on exchange rate regimes.

F-1•testo, 1489) Statistic P-value

Regime 1 ■  Regime 2 18.67 0.0000
Regime 1 ■  Regime 3 44.32 0.0000
Regime 1 ■  Regime 4 3 9 8 7 0 0000
Regime 1 ■  Regime 5 2.76 0.0970
Regime 2  ■  Regime 3 7.17 0.0075
Regime 2 ■  Regime 4 14.94 0.0001
Regime 2 *  Regime 5 2.26 0.1332
Regime 3  *  Regime 4 4.16 0.0417
Regime 3  “  Regime 5 10.70 0.0011
Regime 4  >  Regime 5 16.71 0.0000

Table 31: F-tests of equality o f partial correlation coefficients of equity excess returns 
and changes in exchange rates by exchange rate regime.
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Regime Mean Ob$
1 Peg, currency board 0.2025 264
2 Crawting peg 0.1088 483
3  Managed floating 0.2372 663
4 Freely floating 0.1222 56
5 Freely falling 02851 40
Total 0,186917 1506

Table 32 Partial correlation coefficients between equity excess returns and world 
excess returns by exchange rate regime.

Statistics Regime 1 Regime 2 Regim es Regime 4 Regime 5 Total

Argentina Mean 0.4137 0.4137
Obs 83 0 0 0 0 83

Brazil Mean 0.4128 0.4204 0.4142 0.4154
Obs 0 49 28 0 7 84

Chile Mean 0.3087 0.3087

Obs 0 0 84 0 0 84
China Mean 0.1090 0.1090

Obs 84 0 0 0 0 84

Colombia Mean 0.0792 0.0792

Obs 0 0 84 0 0 84

Czech Rep Mean 0.1854 0.1946 0.1931

Obs 0 14 70 0 0 84

Hungary Mean 0.2781 0.2856 0.2813

Obs 0 48 36 0 0 84

India Mean 0.0541 0.060S 0.0601

Obs 6 78 0 0 0 84

Israel Mean 0.3670 0.3670

Obs 0 0 84 0 0 84

Korea Mean 0.1195 0.1238 0.1221 0.1218

Obs 0 35 0 42 7 84

Malaysia Mean 0.1043 0.1170 0.1177 0.1112

Obs 39 31 0 14 0 84

Mexico Mean 0.4558 0.4325 0.4516

Obs 0 0 69 0 15 84

Morocco Mean 0.0093 0.0093

Obs 0 84 0 0 0 84

Pakistan Mean 0,0207 0,0207

Obs 0 84 0 0 0 84

Philippines Mean 0,1052 0.1037 0.1128 0.1046

Obs 22 0 57 0 5 84

Poland Mean 0.1916 0.1916

Obs 0 0 79 0 0 79

Sri Lanka Mean 0.0221 0.0188 0.0211

Obs 0 60 24 0 0 84

Thailand Mean 0.1086 0.1089 0.0997 0.1081

Obs 30 0 48 0 6 84 _

Total Mean 0.2025 0.1088 0.2372 0.1222 0.2851 0.1869

Obs 264 483 663 56 40 1506

Table 33: Partial correlation coefficients between equity excess returns and world 
excess returns by exchange rate regime and co\intry.
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Coefficient Std. Err. t-value P-value
Regime 1 -0.0010169 0.0062211 -0.16 0.870
Regime 2 0.0014242 0.0061858 0.23 0.818
Regim es 0.004543 0.0060192 0.75 0.451
Regime 4 0.00S4803 0.0066166 0.83 0.408
Regim es -0.005076 0.0064911 ■ 0.78 0.434
Constant 0.1847312 0.0060239 30.67 0.000

Obsenrations; 1512 R-square overall: 0.010
Countries; 18 within; 0.017

between: 0.01S
F(S.1489) -test 5.08 All coefficients are zero
P*value 0.0001
F(17.1489) -test 7451.8 Alt country-specific effects are zero
P-value 0.0000

Table 34: Fixed effects model of partial correlation coefficients between equity excess 
returns and world excess returns on exchange rate regimes.

F4 e st(1 ,1489) Statistic P-value

Regime 1 *  Regime 2 1.43 0.2322
Regime 1 = Regime 3 8.16 0.0043
Regime 1 “  Regime 4 4.79 0.0288
Regime 1 Regime 5 1.94 0.1642
Regime 2 ■  Regime 3 4.09 0.0434
Regime 2 » Regime 4 2.49 0.1144
Regime 2 *  Regime 5 6.02 0.0142
Regime 3  «  Regime 4 0.11 0.7416
Regime 3 =  Regime 5 15.04 0.0010
Regime 4 ■  Regime 5 9.63 0.0020

Table 35: F-tests of equality of partial correlation coefficients of equity excess returns 
and world excess returns by exchange rate regime.
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Fjoiire 2: Brazil.
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Figure 3; CliÜe.
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Figure 4: China.
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Figure 5: Colombia.
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Figure 6 ; Czech Republic.
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Fisure 7: IIunwary.
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Figure 8 : India.

146



Figure 9: Israel.
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Figure 10: Korea.
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Fiiïure 11: Malaysia.
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Figure 12: Mexico.
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Figure 13: Morocco.
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Fijmre 14: Pakistan.
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Fiííure 16: Poland.
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Figure 17: Sri Lanka.

155



Fiiïure 18: Thailand.
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Chapter 5

Socio-Economic Development 
and Fiscal Policy - Lessons from 
the Cohesion Countries for the 
New Member States

Joint work with Aaron Melirotra^

5.1 Introduction

On 1 May 2001, the European Union (EU) expanded to a union of 25 Member States. 
An important feature of this enlargement is that many of the new Member States are 
still undergoing a transition process from command to market economies, and most of 
them fall quite far below the average EU income levels. Furthermore, the dispersion 
of income levels among these countries and their regions is striking (Vaitilingam 2002, 
11). Despite the differences in their economic structures, the new Member States are 
expected to join the third stage of the European Monetary Union (EMU) and to follow 
considerable fiscal and monetary discipline prior to the adoption of the euro.

Fiscal policy will have an important role in the new Member States' economic 
policies during their process to adopt the euro. Upon EU accession, the new Member 
States are subject to the Treaty o f Maastricht and the Stability and Growth Pact. 
According to a protocol to the Treaty, the general government deficit to GDP ratio 
should not exceed 3 per cent and the public debt to GDP ratio should be lower than 
60 per cent. Additionally, the Stability and Growth Pact requires Member States

* Aaron Mehrotra is Economist at the BOFIT, Bank of Finland.



5. Socio-Economic Development and Fiscal Policy - Lessons from the 
Cohesion Countries for the New Member States 158

to reach a budgetary position close to balance or in surplus over the medium term. 
Ilowev^er, the average fiscal deficit of the new Member States was 5.6 per cent in 2003, 
with only the Baltic countries (Estonia, Lithuania and Latvia) and Slovenia fulfilling 
the excessive deficit threshold o f 3 per cent o f GDP.*

Against this background, it is clear that if the new Member States aim at an 
early adoption of the euro, most o f them need to consolidate their fiscal balances 
in order to meet the EU fiscal criteria. The implementation of fiscal consolidation 
might be a challenging task, as completion o f the transition process together with the 
implementation of the acquis communautaire will increase the expenditure side of the 
go\emment budgets, while pressures to introduce tax reforms could shrink the revenue 
side. Finally, the structural nature of the fiscal imbalances would certainly not ease 
this task.

The aim of our paper is to provide new insights into the convergence process of 
the new Member States^ towards the common currency. More specifically, we want to 
examine the impact o f different fiscal policy variables on socio-economic and structural 
development. We are especially interested in whether the fiscal austerity required by 
the Maastricht TYeaty would restrict and be harmful for the socio-economic catching- 
up process of the new Member States. According to theory, if government spending 
and investment are efficient and beneficial for socio-economic development, fulfilling 
the fiscal criteria might be detrimental for the new Member States as many of them 
are currently running high government deficits and notable consolidation measures 
would be required. Alternatively, fiscal austerity could be beneficial for socio-economic 
development, for economic growth and stability and thus ultimately for welfare.

The socio-economic indicator that we calculate in our paper provides evidence 
that the Southern EU Member States, namely Portugal, Spain, and Greece, together 
with Ireland (cohesion countries henceforth) were at approximately the same level of 
socio-economic development in the 1980s, when they joined the European Union, as 
the new Member States were in 1999. Importantly, we also found that the levels of 
government debt and net lending o f the cohesion coimtries in the 1980s were highly 
similar to  the respective variables in the new Member States in lODO."̂  This facilitates 
our analysis, as we can use data from these countries, w'here there is longer time series

^According to the Eurostat statistics. In contrast, the EU-15 fiscal deficit was 2.7 percent o f GDP 
in 2003. However, the general government gross debt o f the EU-15 amounted to 61.3 percent o f GDP 
in 2003, while it was 42,1 percent in the new Member States.

^In this study the term new Member States is used to refer to the 10 new EU countries excluding 
Cyprus and Malta, but including the Accession Countries, Bulgaria and Romania. Note also that the 
term EU-15 is used for the Member States prior to the latest EU enlargement, excluding Luxembourg 
(for reasons o f data availability). Furthermore, the term EU-11 is used to refer to the EU-15 less the 
cohesion countries.

■*Pelkmans et al. (2000) also suggested that this was the ca.se for the level of GDP.
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data available, to evaluate the relationship betu^een socio-economic development and 
fiscal policy. Furthermore, the cohesion countries have also been subject to structural 
funds from the EU and capital inflows that are currently affecting the new Member 
States. Finally, the privatization o f government enterprises started in the chosen time 
period in the cohesion countries, and this is also expected to happen in the new Member 
States.^

In the empirical part o f the paper, we assess the extent to which the new Member 
States will have to adjust in order to achieve the socio-economic development levels 
o f the former EU-15 Member States, and especially, what is the role of fiscal policy 
in order to achieve this aim. Our ’Socio-Economic Development Index’ (SEDI) con
sists o f v ârious socio-economic indicators that are to a large extent affected by public 
policies. We measure the change in the development index during 1980-1999 in the 
cohesion countries and estimate the role of fiscal policy in the adjustment process. 
Using instrumental variable methods, we regress the SEDI on various fiscal variables, 
such as government primary surplus and public debt. FVirthermore, we replicate the 
analysis for the other EU-11 Member States, in order to find whether fiscal consolida
tion would be equally relevant in promoting socio-economic development in the other 
EU countries. Finally, we evaluate the time it would take for the new Member States 
to achieve the EU benchmark levels in terms of the development indicator, assuming 
the average speed of development of the cohesion countries during 1980-1999. The 
times vary from 8.5 years (Slovenia) to around 24 years (Romania). However, it is 
important to note that the aforementioned analysis and its implications should not be 
confused with the convergence criteria that are a prerequisite for euro area entry.

Our results show that fiscal consolidation would be beneficial for socio-economic 
development in the medium term. In line with previous literature about the effects of 
fiscal consolidation on economic output, we find that fiscal retrenchment, including a 
lower level o f public debt, would be advantageous to socio-economic development in the 
cohesion countries. The effects of fiscal consolidation are found to be more prominent 
in promoting socio-economic development in the cohesion countries than in the other 
EU-15 Member States, Because the levels of socio-economic development, government 
debt and net lending of the new Member States in 1999 bear close resemblance to those 
o f the cohesion countries in 1980s, they would seem to be the most relevant ones for our 
analysis. Findings from the transition literature suggest that those Central Eastern 
European countries that have adopted tighter fiscal policies in their transition process 
have been more successful with their stabilization policies and have experienced a

 ̂There are also important diiference.s, A significant one is that the new Member States are former 
command economies while the cohesion countries were market economies. This has an impact on the 
role and size o f the public sector, and therefore on the level of socio-economic development.
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faster recovery in output growth (see e.g. Budina and van Wijnbergen, 1997). Tliese 
results emphasize the need for fiscal consolidation, in accordance with the Maastricht 
convergence criteria and additional recommendations from the EU Commission. They 
could also be seen as support for the Stability and Growth Pact or an equivalent 
intergovernmental device to  curb public spending and debt. As a policy ini]>lication, 
new Member States wishing to increase their level o f socio-economic development 
should pursue fiscal consolidation and pay attention to their government debt levels.

Next, we turn our focus to the relevant theoretical and empirical literature. As has 
been shown by e.g. Modigliani (1961), an increase in public debt decreases the capital 
stock of the economy (crowding out effect) and therefore lowers the growtli rate of the 
economy. Furthermore, as shown by Diamond (1965) and later by Saint-Paiil (1992), 
an increase in the level o f public debt generally decreases the welfare of the economy. 
Moreover, a number of empirical studies have shown that fiscal retrenchment might 
have a favorable impact on economic activity in the medium term. '̂ As explained by 
theoretical models, these non-Keynesian effects can occur through demand-side (ef
fects on expectations, lowered risk premimn, wealth effects) and supply-side channels 
(e.g. through increased competitiveness). Interestingly, according to the European 
Commission (2003), roughly half o f the fiscal consolidation episodes undertaken in EU 
countries in the past three decades have been followed by an immediate acceleration 
in economic growth. In addition, the European Commission reports that fiscal consol
idation has a positive impact on output in the medium term if it is conducted through 
expenditure retrenchment rather than through tax increases. Furthermore, Perotti 
(1999) found that fiscal consolidations are more likely to have non-Keynesian effects 
in countries with high debt levels.

In a conceptually similar study to ours, Afonso et aL (2003) examined public sector 
performance and efficiency in 23 OECD countries. The authors considered indicators 
for the ’opportimity-providing’ activities o f the govermnent, such as education, health 
and infrastructure; and the ’Musgravian’ tasks, such as allocation, distribution and 
stabilization. Wliereas we consider a breakdown of fiscal balances, the study by Afonso 
et al. (2003) used total government spending in order to evaluate the level of public 
sector efficiency. Interestingly, the authors found that, when fiscal consolidation took 
place between 1990 and 2000, there was a considerable improvement in the public 
sector performance of the countries used in our study: Greece, Portugal, Spain and 
Ireland.

Concerning the link b etw en  structural reforms and fiscal policy, most o f the tran
sition literature sees the issue as a trade-off between structural reforms and fiscal

®Tliis line of research includes studies by Giavazzi and Pagano (1990, 1996), Alesina and Perotti 
(199.5), Alesina and Ardagna (1998), Perotti (1999, 2002) and Giavazzi et al. (2000).

É
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balances, where rapid structural reforms may generate costs in the form of deterio
rating fiscal balances (PirttilS, 2001). This conclusion is drawn from the theoretical 
models such as Dewatripont and Roland (1992), Chadha and Coricelli (1997), and 
Coricelli (1998). If the transition process is seen as the release of factors of production 
from a declining state sector to an expanding private sector, as in Chadha and Coricelli 
(1997), then at least three factors contribute to the deterioration of the government 
budget balance. Firstly, the decline o f the state sector decreases the established tax 
base. Secondly, the creation of a new and effective private sector tax system tahes time. 
Thirdly, if there are frictions in the economy, the transition process is likely to result in 
higher unemployment, increasing the expenditures for imeraployment benefits. How
ever, the literature investigating the interaction of fiscal policy and socio-economic 
development is limited, and even more so, as far as the new Member States are con
cerned. Our paper tries to fill this gap, and provides policy recommendations for the 
new Member States in their convergence process.

The paper is structured as follows. The next section presents the empirical analy
sis, where we discuss the calculation of the Socio-Economic Development Index, our 
model specifications and the time-series properties of the data. This is followed by the 
estimation results, together with the possible implications for the new Member States. 
The final section concludes.

5.2 Empirical analysis

Our main aim is to investigate the relationship between fiscal policy and socio-economic 
development in the four cohesion countries: Greece, Ireland, Spain and Portugal. In 
addition, wc calculate the average speed of socio-economic development in these coun
tries and then use this information to project the time required for the new Member 
States to attain similar levels of socio-economic development to the EU-15 Member 
States. Rirthermore, we use the EU-11 Member States as a control group in the analy
sis about the relationship between socio-economic development and fiscal policy. Tire 
aim is to determine whether there are differences in the effects of fiscal consolidation 
in the promotion of socio-economic development between the two different groups of 
countries.

As mentioned before, the cohesion countries are relevant for our analysis, since 
their socioeconomic development level and fiscal balances in the 1980s, at the time 
when they joined the EU, were highly similar to the ones o f  the new Member States in 
1999. Tlie estimation period, 1980-1999, captiires the catching-up and the economic 
convergence period from the EU membership to the start o f the third stage of the

...........
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EMU.' Our estimation period was also characterized by capital flows from the EU 
to the respective economies, which were included in their government revenues, and 
are assumed to be approximately o f the same magnitude as those of the new Member 
States. In addition, the countries in the estimation sample experienced the privati
zation o f government enteiprises,*^ which is assimied to continue in the new Member 
States. Finally, our main assumption is that socio-economic development acts as an 
input and a catalyst for economic growth and convergence.

This section consists o f four sub-sections. First, the Socio-Economic Devxdopraent 
Index (SEDI) is derived. Second, the model specification issues an  ̂discussed. Third, 
the data sources and time series properties o f the data arc tlcscribed. Finally, the 
evolution of the main variables is analyzed.

5.2.1 Calculation of the SEDI

Assessment of the development level of the individual coTUitries is based on the Socio- 
Economic Development Index (SEDI) that we derive in this section. The index consists 
o f different indicators o f health, infrastructure, environment and education. The SEDI 
is constructed to be as comprehensiw an indicator of the level of socio-i'conomic de- 
\clopment as possible, taking into account the public/priva to s(x:;tor nature of the 
variables and data limitations.

The variables that are included in the Socio-Economic Development Index are 
listed in table 1 below. The data source for these variables is the World Bank World 
Development Indicators (W’̂ DI) 2003 Database.

Variabliis
Air passengers Carrie J I per capita)

Railway passerttier kilometers (1 OfiOkm. per capit.i)

Telephone main lines in use (per 100 inhabitants)

GDP per unit of energy use (PPP USD per kg o f oil equivalent)

Carbondioxide emissions (kg per 1995 USD GDP) 

primary school enrollment (% of gross population)

Tertiary school enrollment (% o f gross population)

Inl'ani mortality rate (per lOW live births)

Immunisation DPT (% o f children under 12 months)

Table 1: Variables in the Socio-Economic Development Index (SEDI).

‘ Ireland breame an EU member in 1973, Greewte in 19SI, and Spain and F*ortugaI in 1986. .As 
Ireland became an EU member in 1973, it may have been ]>referal)le to use an estimation period also 
covering tlie 1970s. However, data availability for the Socio-Economic Development Index for the 
period 1970-1979 is limited, and this period may he too early to caj)ture the efTerts o f Elf accession 
in Portugal and Spain that only joined in 1986.

^The revenues from the sales o f mobile phone licenses in the four countries in question are not 
relevant, because they are outside the sample period. The revenues were included in the government 
balances o f 2(XX), 2001 or 2002. depending on the country in question.
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In the SEDI, infrastructure is represented by ilio miinlxT »•! *ir Ji;*!
railway passenger kilometers, as well as telephone main linos in um*. I 
variables used include carbondioxide emissions an<l the ani(*nnt tif (ii)i' 
unit of energy use. Both the primary and tertiary scIkkìI onr<*llmont mo a*- :* < Í 
education and, finally, the level of public health is rcpn'sorito<l by ilio iüím.t 
rate and the rate o f DPT immunisation. As argued by Afiriwi // nl. rjini.i . u;*-«
of variables could bo called 'opportunity' indicators, as a \v4-ll-fuin iioi¡i!i;; 1,* aI'í, a;. ! 
education system provide many accessible opjxirt unit ios fur ilio |»u¡»ii!;iti..!i A* 
authors clainuxl. the variabh's could also be seen as indicalors uf nil.- ntivo t |i,. ^

The calculation of our index follows quite closi'ly tlio uno uf tlio Ijimmn I 
ment Index (IIDl) of tlie United Nations (UN). Tlioro is. buwovor. uiio nmfr 
tative diíTerence betwi^en the two indicators: unlike llic* UN imli x. <iur <1* \. 1..;.:;,. 
indicator does not include the GDP level of the country in iiiwstiun ’ On*- nnN..:i f.< 
this is that we regress the development index on a set of fiscal uiriaMô  nnd tiir 
tunity' indicators of our index are variables predominniitly doiorminnl hv v;"'*H !: * m 
measures. Anotlier reason is that GDP may not prn¡HTly illusi rato iln- vu lfw.- ul t!.< 
population. In the case of Ireland, for example, Laski an<l !h»mis< h ('.'Oti.l' 
that tliore is a large difference between the GDP and G.NP fignrov. and tl.ar
GNP may serve as a better measure of welfare. W'hoii not fa< tur inn.ino ffi.m al.f.wvd 
is negative, as has increa.siiigly been the case in Irelaial in tin* PfHg. fuiul’' wn.!,..! I- 
consunied nor saved in the country itself. Finally, wo aro <-untn>Ilinj; iho Ubi’ 1- !
on the riglit-liand sitie of tlie equation and having GDP un bulli >i«li-> uf if.- 
might cause us some fonometrie problems.

The SEDI is calculalfl as fo llow s.F irst, we I(H>k fur t lio  smalii-'i (¡.¡n 
largest (max) absolute value for eadi variable j  in ilio smnplo uf (unitira'» M . I *. 
together with the new Member States excluding Luxonila»nrg. Cyprus an.l M.»’,;.-» 
including Homania and Bulgaria) i for tlie periotl of tn tho  t.-tM- w! *:* »
smaller value for a variable woultl correspond to a liighor level of n- i.*-o

“ The Ignited Nations IlDI measures a countn's jwformamT in term', of ihf.-- a.;«««. , j
human development: longevity. kiiowUxlgc* and adw-ent standard of hving bmcr.it. t .».< », 
life expectancy at birth, ktiowhxlge by a rombhiation of adult literacy rate ami «-r r.." »»
different levels. The standard of living is nira.suretl hy GDP per rapita. (I nHr.1 N*tw,f;v yii- 

^*^Another pos.sibilify would have been to promxl using tlio inotluHlnlogv .,f i \ ^
the human developnient index, where 'goalposts' are selected. Mirh a niaunitim ulur ..f »■. ,..i , 
minimum value o f 2't for life; ewpivtancy. However, oiir motluMldlogv i> \rr> m
UN index has a.s its goalposts the feasible values at the extremes.

’ ^However, in the ra.se of the new Member States and Grrinam. »e (nd\ 
onwards in the eon.struction of the SFDl. Ihis was due to many tui.ving \anaMn. (,.r p,.» » ( , .
State.s before the start of the transition, and to the German uihtiratwn that ma> ha\r 
in the analysis.
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structural development, as is the case with the infant mortality rate and carbondioxide 
emissions, we use the inverse o f the original values.^" Then, the index number for any 
given observation {var in the formula below) for variable j  for country i is yielded by:

indexij =  (varij — min j)/(m a x  j* — min j). (5.1)

From this construction it follows that all the values for indexij are between 0 and 
1. One should note that as the values are obtained linearly, we implicitly assume that 
the fiscal measures would need to be as large as to get from value 0.1 to 0.2 as from 
0.9 to 1.0. Therefore, we are assuming constant returns to scale, which is admittedly a 
constraining h y p o th e s is .T h e  Socio-Economic Development Index for each country 
i is obtained by an arithmetic average of the J  =  9 indices for country

^  indeXij
S E  Dii = (5.2)

Next, we display a table with the ranks of the UN liDI for 2001 and our SEDI 
index for 1999, together with their values^  ̂ (The UN index is predominantly based on 
data from 1999 and is thus comparable).

^^One could claim that a threshold level o f emissions is necessarj’ for a certain level o f dewlopment, 
such as in the transition process from an agricultural to an industrial economy. However, industrializa
tion had already taken place in the acceding countries, with heavy industries and excessive pollution 
being common phenomena.

*^Rzonca and Cizkowicz (2003) mentioned problems with using indices whose values are bounded 
at the extremes in econometric analysis. Our values for the countries under study, even if bounded by 
0 and 1, fall in the middle o f this range, with no visible slowdown in the growth rate o f  the index.

^*The UN development index is also constructed by a simple average of the different 'dimen.sion’ 
indices: life expectancy, education and GDP. However, the weights within the dimensions vary. For 
example, in the education dimension, a 2 /3  weight is given to adult literacy and a 1/3 weight to gross 
enrolment. (United Nations, 2003)

*®In the UN HDI, we only list the countries included in our study.
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SEDI Value HDI Value

Denmark 0.766 Sweden 0.936
Sweden 0,748 Belgium 0.935

Ireland o . m Netherlands 0.93J
Netherlands 0.71 s Finland 0.925
France 0.706 France 0.924
Austria 0.699 United Kingdom 0,923
Finland 0.673 Denmark 0.921
Italy 0.667 Austria 0,921
United Kingdom 0.663 Germany 0.921
Germany 0.661 Ireland 0.916
Portugal 0.654 Italy 0.909
Belgium 0.645 Spain 0.908
Spain 0.640 Greece 0.881
Greece 0.592 Portugal 0.874
Slovenia 0.558 Slovenia 0.874
Hungary 0.549 Czech Republic 0.844
Czech Republic 0.494 Slovakia 0.831
Latvia 0.487 Hungaiy 0.829
Poland 0.476 Poland 0.828
Slovakia 0.450 Estonia 0.812
Lithuania 0.438 Lithuania 0.803
Estonia 0.425 Latvia 0.791
Bulgaria 0.387 Bulgaria 0.772
Romania 0.332 Romania 0.772

Average EUl 5 0.683 0.916
Average NM S+AC 0,460 0.816
(NM S+AC)/EUI5 67.3% 89.0%

Table 2: Ranking and values o f countries’ SEDI and HDI. Sources: Authors’ 
calculations and United Nations (2001).

As is clear from the previous table, the ranking in our Socio-Economic Development 
Index is strikingly close to the UN development index for the year 1999. The top 
performer in the UN index, Sweden, ranks second in ours. The two worst performers, 
Bulgaria and Romania, are the same in both indices. The biggest differences between 
the tw’o indices are witnessed for Belgium, Denmark and Ireland.^® The development 
levels of most of the new Member States are not fen* apart in our index. Slovenia at 
0.558 and Hungary at 0.549 were in 1999 rather close to the level of Greece at 0.592. A 
country group consisting of the Czech Republic, Latvia and Poland were very close to 
one another. Slovakia, Lithuania and Estonia precede Bulgaria and Romania, which 
ranked lowest according to our index. As a comparison o f the differences among the 
EU-15 Member States, Denmark's index was at 0.766, Germany at 0.661 and the 
lowest, as already mentioned, was Greece at 0.592. The EU-15 average in 1999 was 
0.683. As a comparison the Socio-Economic Development Indicator is presented in 
table 3 for tlie cohesion countries in 1980,1999, and in the year the respective country

‘ ®The SEDI and UN HDI indices differ in their composition, which explains the different ranking 
gi\'en by each index to the same country. For example, the very high scores in health and education
explain the high position o f Helgium in the UN HDI, whereas the countrj' obtains somewhat lower 
values for the infrastructure and environmental variables that are included in the SEDI.
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joined the European Union, with the exception of Ireland that joined the EU in 1973. 
As can be seen from table 3, at tlie time the cohesion countries joined the EU, they 
were at a comparable level of development to most of the new Member States in 1999.

SEDI I9fi0 1981 1986 1999
Cireece 0..166 0.412 0.592
Ireland 0.733
Portugal 0.388 0.475 0.654
Spain 0.441 0.502 0.640

Table 3; Socio-Economic Development Index of the cohesion coimtrios in 1980, 1999, 
and in the year the respective country joined the EU. Source: Autliors' calculations.

Referring to the literature about the effects of fiscal consolidation on output, table 
4 shows the levels of the SEDI, government debt and net lending for the new Member 
States in 1999. In addition, at the bottom of the table, the average values of the 
respective variables arc shown for the cohesion countries, as well as for the EU-11 
Member States. The finding o f very similar levels of government debt and net lending 
adds to the relevance o f using the cohesion countries in the analysis.

19W
Countrs' SEDI Government net lending Cimemment debt

Slovenia O.S.-iS •2,1 % 24.9 %

Hungary 0.549 -5.6% 61.2%

Czech Republic 0.494 -3.6% 13.4%

Latvia 0.487 -4.9% 12.6%

Poland 0.476 -1.4% 40..3 %

Slovakia 0.450 •6.4% 47.2 %

Lithuania 0.438 -5,6% 23.0 %

Estonia 0.425 •3.7 % 6,0 %

Bulgaria 0,387 0,4 % 79.3 %
Romania 0.332 •4.5 % 24 0 %

Avg. NMS A C 0.460 -3.7% 33.2 %

Avg. Cohesion countries in 1980 0,376 -3.9% 35.9 %

Avg. E U Il in 1980 0,454 -1.2% 44.4 %

Table 4: Socio-Economic Development Index, government net lending and level of 
government debt. Sources: Authors' calculations and Eurostat.

5.2.2  Model specifications

In this section, the model specifications are discussed. Our methodology is similar 
to one used by Alcsina tt al. (2002), where the authors investigated the effects o f 
fiscal policy on investment and profits of firms. They regressed profits on measures of 
government expenditure and revenues, and further used a breakdown o f the scries of
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government spending, similarly to our paper. In our analysis, we use cyclically adjusted 
variables in order to exclude the automatic response of fiscal variables to changes in 
economic conditions (such as the automatic stabilizer effects) and to measme the actual 
stance of fiscal policy. Some variables, such as the debt interest payments, are not, 
however, cyclically adjusted. Nevertheless, as they are to a large extent uncorrelated 
with business cycles, this point might be of minor importance. Finally, like Gali and 
Perotti (2003), we include the public debt to GDP ratio in our regressions, in addition 
to the government spending and revenue variables. We use ratios of the fiscal variables 
to potential GDP (and to trend GDP as a robustness test^') in the estimations.

Following the OECD data structure, we use a breakdown of government expendi
ture and revenues as follows. In the two most basic specifications, the independent 
variables are primary government balance and debt, and net lending and debt, re
spectively. Government net lending can be disaggregated into current receipts less 
current disbursements (excluding gross interest payments) less net capital outlays. 
Furthermore, the variable current receipts is disaggregated into taxes and received so
cial security contributions. We use these fiscal variables with the public debt to GDP 
ratio to explain the evolution of the Socio-Economic Development Indicator o f Greece, 
Ireland, Portugal and Spain for the period 1980-1999. In addition, the same estimation 
was conducted for the EU-11 Member States, as a control group, and as a robustness 
test for the entire sample of EU-15. In order to tackle the possible endogeneity issue, 
we used the instrumental variables estimation method (two stage least squares), using 
tlie first and second lags of the independent variables as instruments.^® Linear and 
quadratic trends were also included in the models, as well as constant terms.

Even if changes in the variables in our index are to a large extent (or even exclu
sively) determined by fiscal policy, providing support for our model, the time frame of 
the impacts on some variables could be questioned. For example, a reduction in the 
child mortality rate certainly reflects a longer term commitment in health care by the 
public sector than one captured by yearly changes in fiscal policy. However, even if the 
impact on some variables wx>uld only arise after a longer time period, our approach can 
be defended by the fact that countries have generally followed ’trends’ in fiscal policies: 
years of fiscal profligacy are generally followed by j'ears o f fiscal consolidation.^^

^^The trend GDP was estimated for each country* by regressing the log of real GDP against a 
constant, a linear and a quadratic trend.

increase the robustness of the results, we also estimated fixed effects models and obtained 
qualitatively very similar results. These results are available on request.

^®An example is Greece, where the budget deficit worsened from 1980 to 1990, then declined mod
estly until 1995, and fell at an accelerated pace until 1999.

^ ¡ 2
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5.2.3  About tile data

For the development and fiscal indicators, the data are annual. The SEDI is con
structed using data from the World Bank W DI 2003 database mentioned earlier.“  ̂
The data for fiscal policy variables are obtained from the OECD Economic Outlook 
T*') database. Other data source is the Eurostat for the fiscal variables in table 4. In 
the estimations, \\-e used the STATA 8.2 statistical software.

The limited dimension o f the panel o f observations (4 countries x 20 annual ob- 
ser\'ations for the fiscal series) creates problems for the evaluation o f the time scries 
properties o f the series. On one hand, the number of time series observations is small 
to apply the single time series unit root tests, such as augmented Dickey-Fuller (ADF) 
and Pliillips-Perron (PP) tests. On the otlier hand, the number of cross-sections is also 
rather small to properly apply panel unit root tests,*^ However, using panel unit root 
tests can still be considered one way of increasing the power of the univariate tests, as 
stag'd by Maddala and Wu (1999, 631), We chose to use the panel unit root tests by 
Levin, Lin and Chu (2002) (LLC test), given that also the cross-sectional dimension 
of the panel is limited.

The LLC test is based on an analysis o f the following equation:

Ayi,i =  Qi -h -j- Piyi,t-i + (5.3)

where i = 1 ,2 ,. . .,  N  and i =  1 , 2 , T. This model allows for fixed effects (a and 0) 
and unit-specific lime trends. The unit-specific fixed eflects are an important source 
o f heterogeneity, since the coefficient of the lagged depcnflent variable is restricted to 
be homogeneous across all units o f the panel. The null hypothesis IIq : =  0 for all
i is tested against the alternative Ha • Pi ~  p < 0  for all i (all series are stationary). 
Like most o f the unit root tests in the literature, the LLC test assumes that the 
individual processes are cross-sectionally independent. Given this assumption. Levin 
tl al. (2002) derived conditions under which the pooled OLS estimate o f p will have a 
standard normal distribution under the null hypothesis.

When the LLC panel unit root test was applied to the fiscal series witli respect 
to potential GDP, in 8 cases out of 9, the null hypothesis that all four countries had 
a unit root in their scries at hand was rejected at a minimum of 5 i>er cent level of 
significance against the alternative that all countries arc stationary. Only in the case 
of government debt, the null hypothesis was not rejected at the conventional levels of 
significance. When the LLC test was applied to series with respect to trend GDP, the 
null hypothesis of a unit root could be rejected for all series at a minimum of 5 per

■̂“ The data used Is described in more detail in the Appendix.
Therefore, we also made the panel unit root tests using the full sample o f EU-15 countries.
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cent level o f significance."* When the LLC tests w^re conducted for the entire sample 
of EU-15, the null hypothesis could be rejected for all series at the minimum of 5 per 
cent level o f significance, with series expressed both as shares to trend and to potential 
GDP. Finally, the SEDI variable was found to be stationary or trend stationary at the 
conventional levels o f significance for all the country groups.

We can claim that these results would seem to justify estimating the models in 
levels instead of differences. Furthermore, there is a trade-off between differencing 
the series and losing information, and estimating the series in levels with a small 
possibility o f (co)integrated series. In our case, it is hard to justify the usefulness of 
applying a panel cointegration analysis for this simple study with the limited panel 
of obser\'ations. Therefore, we proceeded with our analysis treating the variables as 
stationary or trend stationary. As a robustness check, we also estimated the models 
in first differences, but no conclusions could be drawn from those estimates. Finally, 
we should point out that our method is very similar to the one used in Alesina et ai 
(2002), where the authors estimated their models using the fiscal data from the same 
source, treating the variables as stationary.

5.2 .4  Evolution of the main variables

The evolution of the SEDI variables of cohesion countries, the EU-11 Member States, 
as well as of the new Member States are presented in figures 1-3 in the Appendix in 
section 5.A .2.

According to our indicator, Ireland was, in 1980, at the lowest level of socio
economic development of the cohesion countries. However, Ireland also had the fastest 
development rate: its socio-economic conditions improved during the sample period by 
a total of 138.3 per cent, as measured by our index. Similarly, the smallest change in 
the development index, about 45.1 per cent, took place in Spain that had the highest 
level of development in 1980. The lowest level o f development in the EU-15 in 1999 
was, according to our results, in Greece, where the index stood at 0.592. Finally, the 
average annual growth rate of the SEDI in the cohesion coimtry group was 0.0147 
SEDI units in 1980-1999.

During the sample period, the economies under study went through a notable 
fiscal consolidation. Figure 4 in the Appendix depicts the evolution of government net 
lending relative to GDP, while figure 5 shows the development of gross government 
debt to GDP in 1980-1999.

In Ireland, after peaking at -12.7 per cent of GDP in 1982, government net lending 
significantly increased, Laski and Römisch (2003) reported that this was due to gov-

^^The null hypothesis for the variable ’’ net capital outlays to trend GDP” was rejected at the 10 %  
level o f significance.
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emraent expenditure growing more slowly than the GDP, and government revenues 
growing at a faster pace. Finally, government net lending turned positive in Ireland in 
1997. In Greece, the budget deficit initially worsened rapidly and net lending reached 
-15.9 per cent of GDP in 1990. There was a modest decline in the deficit until 1995, 
which was then followed by a faster improvement in the fiscal position, with net lend
ing amounting to - 1.8 per cent o f GDP in 1999. According to Laski and Römisch 
(2003), the average tax rate in Greece increased from 8.5 per cent to 14.6 per cent 
o f GDP between 1995-2000. Similarly to the other economies under study, Portugal 
started from a very high budget deficit in the early 1980s (net lending in 1981 stood at 
-9.2 per cent of GDP), whereas after that the budget deficit, expressed in terms of net 
lending, slowly declined to -2.9 per cent o f GDP in 1999. In Spain, the deficit in net 
lending rose first in the early 1980s, decreased somewhat in the late 1980s, and then 
rose rapidly to reach almost 7 per cent of GDP in 1993. After that, fiscal consolidation 
was very fast and net lending amounted to -1.2 per cent of GDP in 1999.

Government debt to GDP was on a steadily increasing path during the exami
nation pieriod in Spain, Greece and to some extent also in Portugal. However, the 
deterioration in the debt to GDP ratio was notable in Greece in the early 1990s (from 
66 to 110 per cent of GDP between 1989 and 1993). In contrast, the debt to GDP 
ratio decreased from 96.5 to 49.3 per cent o f GDP during 1993-1999 in Ireland.

5.3 Empirical results

5.3.1 Socio-economic development and fiscal policy

The regression results for the cohesion countries are presented in table 6 in the Ap
pendix section 5.A .2. The dependent variable is the natural logarithm of the Socio- 
Economic De\^elopment Indicator, while the independent variables are different fiscal 
measures in levels. The LOG-LIN models were estimated using fiscal variables with 
respect to potential GDP (calculated by the OECD). In the models, the level of gov
ernment debt and its accumulation (with respect to different subcomponents) were 
controlled for.

According to the results, an improvement in the ratio o f primary government bal
ance to GDP by 1 percentage point would increase the Socio-Economic Development 
Index by 1.31 per cent ceteris ’pari.h'its. Similarly, the coefficient for net lending is 
0.81, and for current disbursements of a magnitude between -0.59 and -0.62. Fur
thermore, a decrease in the ratio o f government debt to GDP by 1 percentage point 
would increase the Socio-Economic Development Index by 0.34 per cent to 0.44 per 
cent ceteris paribtis. Both lower government spending and total taxes increase the
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SEDI, suggesting that socio-economic development benefits from the down-sizing of 
the public sector. A similar result is also suggested by the theoretical transition model 
by Chadha and Coricelli (1997). Contrasting evidence is found with respect to mod
els where public capital investments contribute to  aggregate production, as we find a 
significant negative coefficient on net capital outlays.*^

Similar models were estimated for the group o f the EU-11 Member States, and the 
results are reported in table 7 in the Appendix section 5.A .3. Again, a reduction of 
government debt improves our development index, but the coefficients are substantially 
lower for the other EU-11 Member States than for the cohesion countries. In addition, 
an increase in government net lending has a positive impact on the SEDI. However, 
the coefficient is only marginally significant at 10 per cent level, while the coefficient 
for primary government balance is not statistically significant. These results impli
cate that fiscal consolidation would be more prominent in promoting socio-economic 
development in the cohesion countries. In contrast to our findings for the cohesion 
countries, an increase in government spending and taxes is found to be beneficial for 
socio-economic development in the other EU-11 Member States. Tliis may be an in
dication of the public sector expenditure being more efficiently used in the EU-11 
Member States. Then, fiscal consolidation would be beneficial for socio-economic de- 
^'elopment when conducted through an increase in revenues rather than through cuts 
in expenditure. As the literature emphasizes, the size and persistence of the fiscal 
adjustment, its composition and the initial state o f public finances are important fac
tors in determining the outcome of the economic policy. However, as the government 
debt levels for the cohesion countries were actually lower, but the net lending variables 
more strongly in deficit than the ones for the EU-11 Member States in the 1980s, it is 
likely to be the initial level o f government net lending that causes the differing impacts 
of fiscal policy on socio-economic development between these two groups. Finally, it 
is important to note that we found the levels o f government debt and net lending, as 
well as socio-economic development of the cohesion countries in the 1980s to have been 
strikingly close to those of the new Member States in 1999.

To test for the robustness o f the results, we also estimated the previous models 
for the whole sample of EU-15 Member States. The results from this estimation are 
reported in table 8 in the Appendix. This specification, even if it does not emphasize 
the differences between the cohesion countries and the EU-11 Member States, may 
be econometrically preferable due to a bigger sample size.“"* All in all, the results

However, a possible explanation could be that if the level o f government capital stock and invest
ment are higher than the social optimum, then the tax burden on firms and citizens may also be too 
high and welfare could be improved by decreasing the government capital stock and spending.

^*However, in the second specification where government debt and net lending are used as indepen
dent variables, the Hansen J-test for exogeneity o f our instruments is rejected.
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are in line with the ones previously reported. Similarly to the case of the cohesion 
countries and the EU-11 Member States, reductions in government debt increase socio
economic development. Furthermore, an increase in total expenditure now increases 
the dewlopment index, suggesting that results for the EU-11 Member States (excluding 
the cohesion countries) are dominating the findings from this specification. Notably, 
the effects of fiscal consolidation on socio-economic development are again weaker in 
terms of the estimated coefficients (with the exception o f the net lending and net 
capital outlays variables) than in the case o f the cohesion countries.

As a further robustness test, we estimated the models with variables expressed 
as ratios to trend GDP. For all the country groups (EU-15, EU-11 and the cohesion 
countries), the main results, including the sizes o f the statistically significant coeffi
cients, remained broadly unchanged. For models expressed both as ratio to potential 
and trend GDP, the results were not robust to  a first difference transformation. These 
results are available on request,

5.3,2 Implications for the new Member States

In this sub-section, "we use our results to assess the implications for the new Member 
States. We first discuss the time it would take for the new Member States to reach 
the average and lowest welfare levels of the EU-15 in 1999, the year when the single 
currency was introduced. Then, we discuss some o f the recent developments in the 
fiscal balances of the new Member States. It is important to note that this analysis 
and its implications should not be confused with the convergence criteria that are a 
prerequisite for the euro area entry.

In table 5, we list the number of years it would take for the new Member States 
to reach the development levels of the average EU-15 member and Greece in 1999, 
assuming the new Member States developed at the average annual growth rate (0.0147 
SEDI units) of the cohesion countries in 1980-1999,*® and experienced similar paths 
of fiscal consolidation.

justify this assumption again by pointing to the similar development levels o f the cohesion 
countries at the time o f  their EU accession and the new Member States in 1999.
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Country Years to average EU-15 in 1999 Years to Greece in 1999
Slovenia 8.5 2.4
Hungary 9.1 3.0
Czech Republic 12.8 6.7
Latvia 13.4 7.2
Poland 14.1 8.0
Slovakia 15.8 9.7
Lithuania 16.7 10,5
Rstonia 17.6 11.4
Bulgaria 201 13.9
Romania 23.9 17.7

Table 5: Socio-Elconoraic Development convergence time.

It is clear from table 5 that the convergence times vary significantly, depending on 
the level of development that is aspired to. In 1999, Slovenia was lagging behind the 
EU-15 average level of development by 8.5 years, but only 2.4 years behind the level 
in Greece. For Romania, the numbers of years are 23.9 and 17.7, respectively. We 
find that the convergence times in terms of socio-economic development are slightly 
lower than the often-investigated income convergence times. As an example, Fischer 
et al (1998) examined how long it would take the transition countries of Eastern and 
Central Europe to close the income gap to the current EU countries, and arrived at 
an average time of 30 years. Similarly, Wagner and Hlouskova (2002) suggested that 
except for Slovenia and the Czech Republic, the average time it would take for the new 
Member States to achieve 70 per cent or 80 per cent of the enlarged EU’s average GDP 
level is 30-40 years. However, one should note that the convergence times reported in 
table 5 are the times required to reach the desired socio-economic development level 
that the EU-15 Member States had in 1999, not the catching-up times.

What do the predictions from the theoretical model by Chadha and Coricelli (1997) 
imply, if they are considered together with our results? First, as Coricelli (1998) has 
argued, the new Member States may experience some slowdown in their convergence 
process. This would be a response to fiscal constraints that have become tighter as 
convergence has progressed. If restructuring is still sought at a rapid pace, this may 
make it more difficult to keep fiscal balances in order. This w'ould, according to our 
results, be detrimental in terms of welfare, as it would have a negative impact on 
the socio-economic development indicator. Second, unemployment is a major prob
lem in most new Member States. Depending on how far the convergence process 
has progressed, there are differences in its impact on socio-economic development. If 
the convergence process is still at the initial stages, a fast restructuring would imply 
further unemployment, worsening fiscal balances and an adverse impact on the socio
economic development. However, it is more likely that in many new Member States 
the convergence has already progressed somewhat further. Then, adrancements in the
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convergence process would instead increase output growth, decrease unemployment, 
improve the fiscal balances and, according to our results, have a positive impact on 
welfare.

In many new Member States, government spending and the general government 
deficit have recently increased significantly, especially in Hungary, Slovakia and the 
Czech Republic. Moreover, with high GDP growth lowering the value of the fiscal 
variables expressed as ratios to GDP, it becomes clear that the deficits have their 
origins in strong expenditure pressures and, as the EBRD (2003) points out, the deficits 
in these countries are largely structural in nature. Therefore, the task of reducing 
budget deficits and government debt levels will be a challenging one.

5.4 Conclusion

The aim o f our paper was to examine the link between socio-economic development and 
fiscal policy. In order to achieve our aim, we first constructed a Socio-Economic Devel
opment Index (SEDI) and then regressed it on a number of fiscal variables, including 
\"ariables from both the expenditure and revenue side o f the government balance sheet, 
from Greece, Ireland, Portugal and Spain for 1980-1999. During this time period, the 
countries entered the European Union and started the necessary adjustments toward 
the single currency, introduced in 1999. We then used the results from our instrumental 
\'ariables regressions to evaluate the implications for the new Member States. Finally, 
we also calculated how long it would take for the new Member States to achieve the 
EU benchmark levels in 1999 in terms of the development indicator, assuming a speed 
of development of the above countries during 1980-1999. The times varied from 8.5 
years (Slovenia) to 24 years (Romania).

Our results show that fiscal consolidation would be beneficial for socio-economic 
development in the medium term. In line with the literature on the effects of fiscal 
consolidation on economic output and grow'th, we find that fiscal retrencliment through 
a lower government debt and an improved net lending position would be advantageous 
to socio-economic development. The effects o f fiscal consolidation in promoting socio
economic development are found to be much stronger for the cohesion countries than 
for the other EU-15 Member States. Whereas an overall down-sizing o f the public 
sector was found to improve socio-economic development in the cohesion countries, in 
the other EU-15 Member States increases in government current disbursements were 
found to have beneficial effects on development, suggesting a more efficient public 
sector in those economies. All in all, the results could be seen to support maintaining 
the Stability and Growtlj Pact or an eqmvalent intergovernmental device to curb public 
spending and debt.
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5.A Appendix

5.A.1 Data sources and other data issues

The appendix describes the data sources and other data related issues. First, all the 
fiscal variables were obtained from the OECD Elconomic Outlook 75 database. In the 
baseline models, the fiscal variables were transformed into ratios to potential GDP 
(as calculated by the OECD). As a robustness test, the models were estimated also 
using fiscal variables as ratios to real trend GDP that was obtained by regressing the 
real GDP (deflated by the GDP deflator, obtained from the OECD) against a con
stant, a linear and a quadratic trend. Second, the variables for the Socio-Economic 
Development Indicator (SEDI) were obtained from the World Bank World Develop
ment Indicators (WDI) 2003 database. Other data source is the Eurostat for the 
fiscal variables. The SEDI was constructed using data for the EU-15 countries (1992- 
1999 for Germany, 1980-1999 for the other EU-15 Member States) and for the new 
Member States (1992-1999). Due to limited data availability, some variables included 
in the SEDI needed to be interpolated or extrapolated, as follows (missing years in 
parenthesis):

The variable 'air passengers carried' was missing for Slovakia (1992).
The variable 'rail passenger kilometers’ was missing for Denmark (1999), Ireland 

(1999), and the Netherlands (1999).
The variable 'infant mortality rate' was missing for Belgium (1996, 1999), Finland 

(1981, 1988), Greece (1999), and Italy (1999).
The variable 'immunisation D P T ’ was missing for Austria (1980), Belgium (1980), 

tlie Czech Republic (1992), Denmark (1980), Estonia (1992), Finland (1980), France 
(1980), Italy (1980-83), Slovakia (1992-93), Spain (1980-83), Sweden (1980), and the 
United Kingdom (1980).

Finally, the variables ’primary and tertiary school enrollment’ were available before 
1990 for aU countries only in 1980, 1985 and 1990. Therefore, the variables were linearly 
interpolated for all countries for 1981-1989. In addition, 'primary school enrollment’ 
was also missing in Belgium (1997), Ireland (1998), Poland (1998), and 'tertiary school 
enrollment’ in Belgium (1998), Finland (1998-99), Germany (1999), Greece (1998-99), 
and Slovenia (1999).

Note, however, that the missing observations for the new Member States had no 
impact on the actual panel estimations, as the models were estimated using data for 
the cohesion countries and the other EU-15 Member States only. Finally, the natural 
logarithm of SEDI was used in the models.
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5 .A .2  Evolution o f the main variables
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Figure 2: Socio-Economic Development Indicator for EU-11 coTintries 1080-1999.
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Figure 4: Government net lending to GDP for cohesion countries 1980-1999.
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181



nsm m

a. s Q « O

fttlgliun

Otnnwty

IM O  IM S  IM O  IM O  20001MO IMO 1M0 1 9 »  JOOO

Unmd KMgdom

«960 19»  1M 0 1 9 »  30001990 1996 I960 1990 3000

Year
Graphs by country
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Table 7: Estimation results for EU-11 countries.
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Table 8: Estimation results for EU-15 countries.
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