
 

 

DECLINING MACRO-ECONOMIC UNCERTAINTY AND THE COST OF 
EQUITY CAPITAL: ANALYSING THE PRE-EMU PERIOD IN A DYNAMIC 

SETTING 
 
 
 
 

Juha Junttila 
University of Oulu, Department of Economics,  

PO Box 4600, FIN-90014, University of Oulu, FINLAND 
 
 

Juha-Pekka Kallunki  
University of Oulu, Department of Accounting and Finance,  

PO Box 4600, FIN-90014, University of Oulu, FINLAND 
 
 

 
 
 
 
 
 
 
 
Contact Address: 
Juha Junttila, 
Department of Economics, University of Oulu, 
P.O. Box 4600, FIN-90014 University of Oulu, Finland. 
 
phone: (+358) 8 553 2916 
fax: (+358) 8 553 2906 
e-mail: juha.junttila@oulu.fi 
 
 
 
 
 
 Current version: January 12, 2005 
 
 
 
Acknowledgement:  We gratefully acknowledge research support from Suomen 
Arvopaperimarkkinoiden  Edistämissäätiö, Jenny ja Antti Wihurin rahasto, and the 
OKO Bank of Finland. We thank Sami Mäentausta for superb research assistance. 



 1 

DECLINING MACRO-ECONOMIC UNCERTAINTY AND THE COST OF 
EQUITY CAPITAL: ANALYSING THE PRE-EMU PERIOD IN A DYNAMIC 
SETTING 
 

 
 

Abstract 
We analyze the effect of declining macro-economic risk to the country-wide cost of 
equity capital. Our empirical results indicate that the earnings capitalization rates 
derived from a standard equity valuation model increased especially in the EMU 
countries during the EMU convergence period. Corresponding increase was not 
observed in our control sample of non-EMU countries for the same period. The 
results suggest that part of this increase was clearly due to the declining 
macroeconomic risks based on the explicit convergence criteria, especially for 
inflation and the public budget deficits. 
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1. INTRODUCTION 
 

 The cost of equity capital has an important role to play in theoretical and 

empirical research in many areas of financial economics, corporate finance and 

financial accounting. Especially, there is a growing body of literature investigating the 

macro-economic determinants of the market-wide estimates of the cost of equity 

capital. Henry (2000), for instance, reports that the stock market liberalizations lead 

private investment booms that decrease the cost of equity capital. The macro-

economic factors can affect both components of the cost of equity capital, i.e. the risk-

free rate of return and the equity risk premium, and the factors may have an inverse 

impact on these components. Furthermore, for example Claus and Thomas (2001) 

emphasize that the equity premium in international markets has been historically quite 

low, when analyzing it based on the discount rate that equates market valuations with 

expectations of future cash flows. Also Jagannathan et al (2000) have noticed that the 

U.S. equity premium has been strongly declining during the last three decades. They 

analyze this phenomenon in the standard Gordon valuation model based on a 

modification where the expected dividend growth rate is time varying. Their main 

result is that during the 1926 – 1970 period the equity premium was tenfold compared 

to the period from 1982 to 1999 in the US market.  

  The links between macroeconomic risk factors and the stock market valuation 

have been analyzed frequently in the previous studies. Like emphasized in Zhou 

(1999), there are basically two schools considering this issue. The first analyzes the 

macro factors affecting the stock market valuation as inherently latent and 

unobservable directly from the market data (for standard references, see Ross (1976), 

Roll (1977) Connor and Korajczyk (1986)), and hence, mainly utilizes the factor 

analytic approaches. The second school takes a more pragmatic point of view, and 
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treats the security factors as pre-specified economic or financial factors that appear to 

be related to asset prices and returns by simple financial reasoning or plain intuition 

(see Chen et al. (1986) and Fama and French (1993) for representative early studies, 

and Chan et al (1998) for a more recent study). For example, Sharpe (2002) uses the 

Campbell and Shiller (1988) dividend-price ratio modification of the standard Gordon 

growth model in analyzing the link between inflation and stock valuation. His main 

result is that the negative dependence of equity values and expected inflation is based 

on two effects, namely that a rise in expected inflation is connected to both the lower 

expected real earnings and higher required real returns. Furthermore, especially the 

earnings channel captures the negative relation between expected long-term earnings 

growth and expected inflation. Even more explicitly, for example the paper by Flavin 

and Wickens (2003) analyzes the role of macroeconomic variables in determining the 

optimal asset allocation strategies. Using a VAR model with multivariate GARCH 

error structure they find that in the UK data on three risky assets (equity and long- and 

short-term government bonds), the efficient portfolio frontier is time-varying and 

subject to contagion from inflation. When the inflation effect is taken into account the 

obtained efficient portfolios offer superior risk-return combinations to the investors.     

      In this paper we want to especially focus on the effect of the declining 

macro-economic risk to the country-wide cost of equity capital. Establishment of the 

European Monetary Union (EMU) in the late 1990’s provides a unique environment 

to investigate the impact of macro-economic risk on the cost of equity capital, because 

one of the purposes of the EMU was to explicitly decline the macro-economic risks in 

the euro area.  The change from individual domestic currencies to a common euro 

currency was preceded by a long convergence process beginning in 1979 with the 

creation of the European Monetary System (EMS). The common euro currency was a 
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natural consequence of the European integration development, and it was aimed to 

boost the capital market integration in Europe. The single currency is commonly 

believed to be a necessary condition for the emergence of pan-European capital 

markets, which would be comparable to the US capital markets in terms of market 

size. With this target in mind, the 11 prominent EMU countries were committed to 

stabilize their economies especially during the final stages of the convergence period 

from 1995 to 1998 by cutting their budget deficits, and controlling interest rates and 

inflation. For the most part, the first EMU countries achieved all these criteria 

implying that the macro-economic risks of the EMU countries gradually declined 

especially during the convergence period. Accordingly, we should observe a drop in 

the cost of equity capital during the EMU convergence period, if the macro-economic 

risk really is likely to affect the cost of equity. 

         Empirical evidence from the post-euro period indicates that the introduction of 

euro has affected relative valuation, volatility, bid-ask spreads and other trading 

characteristics of the European stock market (see, for instance, Morana and Beltratti 

2002, Billio and Pelizzon 2003, and Bris et al. 2003). Morana and Beltratti (2002) 

investigate the effect of euro on the volatility of European stock markets. They argue 

that if the adoption of euro really stabilizes the fundamentals of the European 

economies, it should decrease the variance of stock returns in historically unstable 

stock markets in Europe. Their empirical results support this hypothesis at least in the 

Spanish and Italian stock markets. Billio and Pelizzon (2003) investigate the co-

movements of European stock markets with the world stock market. They observe 

that the volatility spillovers from the world index have increased after the introduction 

of euro for most European stock markets, and the link between European capital 

markets has strengthened at the country level. Bris et al (2003) investigate the firm 
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valuation effects during the EMU convergence period and report that the introduction 

of the euro has increased Tobin’s Q –ratios in EMU countries by 7.4 percent. Even 

though not explicitly analyzed, their finding suggests that the adoption of euro may 

have lowered the cost of equity capital especially in EMU countries. 

 Other points of view for the role of EMU in affecting the valuation of common 

stocks have been offered by Rouwenhorst (1999), Kempa and Nelles (2001), and 

Aggarwall et al (2003). Rouwenhorst (1999) postulates that both before and during 

the EMU convergence period the country effects were larger than industry effects in 

the equity markets of Western Europe for the EMU countries, despite the 

harmonization of economic policies following the Maastricht Treaty in 1992. 

Furthermore, even nowadays there still seem to be differences among the individual 

EMU countries’ equity returns. Also Kempa and Nelles (2001) analyzed the 

dependencies of European stock markets, and found that in the national stock markets 

there is role for international diversification in the emerging European stock market 

relative to a strategy of purely national diversification both before and during the 

EMU period. In general, their results imply that international diversification is useful 

especially in the presence of foreign exchange market volatility, indicating that the 

elimination of FX volatility in the wake of EMU was likely to lower the cost of equity 

in the national stock markets. Finally, Aggarwal et al (2003) analyzed the time-

varying integration of European equity markets over the period 1985 – 2002, and 

found that the degree of integration strongly increased towards the end of the 

convergence period in 1997 – 1998, i.e during the final stages of the official 

establishment of the EMU and the ECB. 

 We contribute to the previous literature on the macro-economic determinants 

of the cost of equity capital by providing evidence on the direct effect of the macro-
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economic risk to the cost of equity capital and its components. The data from the 

EMU convergence period is ideal for this purpose, and hence, we analyze time-series 

of the key macro-economic risk variables for each country (here the explicit EMU 

criteria variables) and the expected values of these variables (the agreed target values 

of the EMU criteria variables). The main difference in our paper compared to the 

earlier papers on the effect of EMU to the cost of capital (like Bris et al. (2003)) is 

that we use actual data on the time series of the convergence criteria from each of the 

first phase EMU member countries. The results of the increase in the firm valuation 

during the EMU period reported by Bris et al. (2003) indicate that the cost of capital 

may have decreased because of the EMU, but they did not explicitly investigate the 

issue neither did they relate the change in the cost of equity to the specific macro-

economic factors.   

 Our results suggest that especially the earnings response coefficients (ERCs), 

i.e. the earnings capitalization rates based on a standard equity valuation model of 

Ohlson (1995), really increased in the EMU countries during the EMU convergence 

period. Corresponding increase was not observed in our control sample of non-EMU 

countries during the same period. When using a dynamic setting in the empirical 

analysis we also find that a significant part of the increase in the ERCs was due to the 

decline in the macroeconomic risks in the EMU countries based on the explicit 

convergence criteria. Especially for the ultimate convergence period 1995 – 1998, the 

criteria on long-term interest rates and the government budget deficits seem to have 

had a strongly increasing effect on ERC’s, and hence, a declining effect on discount 

rates. On the other hand, especially in the case of inflation criteria, increasing 

deviations from the criterion values based on best performing potential EMU 

countries seem to have had a negative effect on market valuation of stocks, and hence 



 7 

an increasing effect on the discount rate. 

 The remainder of the paper is organized as follows. The next section discusses 

the connections between macroeconomic risks and stock valuation and previous 

literature on the theme. In the third section we formulate the basic model for our 

empirical analysis, and extend the basic model to a dynamic form. Discussion about 

the data and empirical methods used in the study are given in the fourth section. 

Section 5 provides the main empirical results of the paper, and conclusions are drawn 

in the sixth section. 

 

2. THE COST OF EQUITY CAPITAL AND EMU CRITERIA 

 

 According to Hardouvelis et al (2004) the economic and monetary integration 

in Europe has affected the cost of equity capital of European firms in three ways, i.e. 

i) via the gradual abolition of barriers to intra-EU investments and the launch of the 

common currency which has induced more chances for risk sharing and 

diversification in the market; ii) through the elimination of intra-European currency 

risk, and finally; iii) through the interest rate convergence. For the part of increasing 

possibilities for risk sharing they give the figures for the cross border equity flows in 

the EU that nearly tripled from the early 1990s by mid 1998. Also Dathine et al 

(2000) have reported increased holdings of foreign assets by domestic residents within 

the EU. Furthermore, Hardouvelis et al (1999) report that prior to the launch of the 

euro, intra-European currency risk contributed on average about 14 % of the equity 

risk premium across EU countries. 

 As the most important concept related to our study, Hardouvelis et al (2004) 

implicitly focus on the effect of interest rate convergence on the cost of equity capital. 
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According to the convergence criteria based on the Maastricht Treaty, both inflation 

and interest rates had to converge among EU countries towards the lower levels of 

Germany, which was previously used as the benchmark country in the European 

context. Hence, even though the convergence process does not necessarily indicate 

lower real rates in general, the introduction of the new low inflation environment has 

benefited the previously high inflation regime countries through the lower variability 

in inflation rates. Accordingly, assuming that the inflation uncertainty is priced in 

money and bond markets, the reduction in the inflation premium at least in these 

countries has led to lower real interest rates and hence, to lower cost of capital for 

national investors. 

 Hardouvelis et al (2004) analyzed the question of whether the cost of capital 

has fallen in the EU via the use of traditional measure of a firms’s beta relative to a 

market portfolio along with a measure of the long-run equity market risk premium. 

They formalize the model in terms of two potential sources of risk, related to the 

aggregate EU market portfolio and the local market portfolio. In the empirical 

analysis they use the stock market return data for the period of Januray 1991 – 

December 1998 from 10 different sectors in the first phase EMU countries and as the 

control group, the data from Denmark, Sweden and the UK. Their main conclusion is 

that for many sectors for most countries who are members of the single currency area 

the cost of capital has reduced during the convergence period up to 3 %, and on 

average around 1.5 %. Hence, the reduction in the cost of equity has led to an 

important rise in the net present value of the stock market and hence national wealth 

in EMU countries. 

 Our paper can be seen as a dynammic multi-factor extension of the analysis in 

Hardouvelis et al (2004). More formally, we use a version of the Ohlson (1995) 
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valuation model, and introduce the effects of changing macroeconomic conditions to 

the analysis of the cost of equity capital during the EMU convergence period. The 

Maastricht Treaty of February 1992 established the time frame and procedures for 

implementing the monetary union1, including the determination of fiscal criteria 

required for EU members to qualify to the EMU. In previous studies (for example, 

Bris et al (2003)), the actual effects of these convergence criteria and the process via 

the lowering of interest rates, improvements of government financial position and 

price stability, have not been explicitly analyzed. For this purpose we have 

constructed the three most important criterion variables, which are: 

 

1) The criterion for price stability: the average rate of inflation, observed over a 

period of one year before the examination, should not exceed by more than 1.5. 

percentage points that of the three best performing Member States in terms of 

price stability 

2) Government financial position: the public deficit should not exceed 3 percent of 

GDP, unless it has declined substantially and continuously, and reached a level 

that comes close to 3 percent2. 

3) Durability of convergence: the average of the long-term interest rate, observed 

over a period of one year before the examination, should not exceed by more than 

2 percentage points that of the three best performing Member States in terms of 

price stability. 

 

                                                 
1 For more details see the text of the Treaty from http://europa.eu.int/en/record/mt/top.html. 
2 In addition, the public debt was required to be below 60 % of GDP, unless it was sufficiently 

diminishing and approaching 60 % at a satisfactory pace. Here we analyze only the first (3 % deficit 

requirement) of the government financial position criteria. 
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Notice that we calculate all the criteria variables exactly as they are defined which 

basically implies that the values of the actual criteria are also time-varying, in addition 

to the time variation of the country-wise macro variables that have been monitored, 

i.e. inflation, long-term interest rate, and the public deficit. This implies that we allow 

the market participants to value the effects of changing macro economic risks on the 

equity cost of capital as soon as the figures on macroeconomic conditions have been 

published. 

 

  

3. RESEARCH DESIGN 

 

 We begin our empirical part by analysing the standard Ohlson (1995) model 

for our panel data set in the form 

 ,,,, tititi Xmv εβα ++=       (3.1a) 

or 

 ,,,,, titititi DEMUXXmv εγβα +×++=                (3.1b) 

or 

 ,,,,, ti
CONV

tititi DEMUXXmv εγβα +×++=     (3.1c) 

where the dependent variable is always the contemporaneous market value deflated by 

the previous year’s book value of the company i, ( timv , ). In model (1a), in addition to 

the constant (α ) we first include only the contemporaneous earnings (i.e. titi eX ,, = ), 

also deflated by the previous year’s book value, or alternatively, only the 

contemporaneous dividends ( titi dX ,, = ), deflated by the previous year’s book value, 

to the model. Next, we analyze the possibility that the earnings or dividend response 
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coefficients have been higher in the EMU-countries for the whole period, by 

introducing the interaction variable DEMU to the model (case 1b). The variable is 

constructed by multiplying the earnings variable  or the dividend variable with an 

EMU-dummy, that has a value of 1 for every firm from an EMU-country, and zero 

otherwise. In the last version (1c) the interaction variable is designed to control for the 

possibility that the ERC or the dividend response coefficient (DRC) has been different 

especially during the EMU convergence period, that is, from 1995 – 1998. Hence, the 

EMU-dummy CONVDEMU obtains here the value of one only for these years, 

otherwise it is zero. 

 The next stage of our empirical analysis is based on our a priori hypothesis 

that, when viewing the findings in the previous literature on the subject, during the 

analyzed time period of 1992 – 2001, the ERC (and DRC) in EMU countries might 

have been higher than in other countries. Furthermore, we want to find out whether 

this might have been due to the explicit macroeconomic convergence criteria. For this 

purpose we decompose the implicit discount factor in the Ohlson model to four 

factors, namely the short-term interest rate, and the three main macroeconomic 

convergence criteria ‘factors’ described already in the previous section of this paper. 

In addition, in the final stage of our empirical analysis we will use a dynamic 

representation of the model. This is based on the following derivation for the final 

regression model. 

 First, because of the cumulative nature of the market value of a firm, we 

would want to replace models (1a) – (1c) with a dynamic, ARX-type version 

 ,,,11,, titititi Xmvmv εβφα +++= −                 (3.2) 

where the error terms ti,ε  are assumed to be independent of each other, but not 

necessarily to have equal variances. Furthermore, the error terms ti,ε  are assumed to 
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be independent of the intercept α  and of the explanatory factor tiX , , that is treated as 

weakly exogenous. 

 The effects of the different factors contributing to the discount rate used in the 

stock market valuation of the earnings (or dividends) can be taken into account by 

letting the parameter 1β  to be affected by these factors. Let C(i) denote the country of 

firm i  and assume that in addition to the short-term interest rate (r), especially for the 

forthcoming EMU countries the most essential features of the macroeconomic 

environment can be characterized by tiCR ),( , the value of the EMU convergence 

criterion variable on long-term interest rate in country C(i) at time t,  by tiC ),(π , the 

corresponding value of the inflation convergence variable, and finally, by tiCDEF ),( , 

the corresponding value of the government budget deficit criterion variable during the 

convergence period. If the slope parameter 1β  is assumed to depend on these 

‘macroenvironmental’ factors linearly, we end up with the following dynamic 

specification for our model: 

 
.,,),(4,),(3

,),(2,),(1,11,,

tititiCtitiC

titiCtitiCtititi

XDEFX

XRXrXmvmv

εγπγ
γγβφα

+++

++++= −
                (3.3) 

  

 We will use an iterative GMM-method to estimate the parameters 

411  and ,,, γγφβα − .  We choose this estimation procedure because it is possible that 

the error terms ti,ε  are heteroscedastic. Because we assume that the explanatory 

factors titiCtitiCttiCti XXRXrX ,),(,),(),(, ,,, π  and titiC XDEF ,),(  are weakly exogenous, we 

can use them as their own instruments in the GMM-estimation. Furthermore, the 

differences 2,1,1, −−− −=∆ tititi mvmvmv  and 2, −∆ timv  were used as instruments for the 

φ -parameter, because they do not correlate with the error term ti,ε , but they do 
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correlate with the lagged endogenous variable 1, −timv . The asymptotic covariance 

matrix of the orthogonality functions, used to define the distance measure in the 

iterative GMM-procedure, is estimated by the Newey-West estimator (see, for 

instance, Hamilton, 1994, p. 281), which is robust with respect to autocorrelation up 

to the lag of three years. 

 

4. DATA ENVIRONMENT AND PRELIMINARY DATA ANALYSIS 

 

 We analyze firm level data from the period of 1993 – 2001. The EMU-

countries included are the same as in Bris et al. (2003), i.e., the ten first phase 

countries (Austia, Belgium, Finland, France, Germany, Ireland, Italy, the Netherlands, 

Portugal, and Spain), hence excluding Luxembourg and Greece from the current euro 

countries. However, in terms of the number of observations, our sample of the control 

group of countries is clearly larger than in Bris et al (2003), who included only 

Denmark, Sweden and the UK to their set. We have the US, Canada, Japan, Sweden 

and the UK data in the control group. All the firm-level data are gathered from the 

most recent Compustat Global Vantage database, and the data on macro variables are 

obtained from the Bank of Finland. Even though the Compustat data set starts already 

from 1990, the availability of the convergence criteria data limits the usable set of 

observations to cover the observations from 1993 onwards in the final analysis. 

 In Figures 1a and 1b we have plotted the time series of aggregate dividend and 

earnings yields calculated separately from the set of EMU-countries and non-EMU 

countries for the analyzed time period. The main message from the figure seems to be 

in line with the results from previous studies and our main hypothesis, namely that in 

the EMU markets the equity cost of capital may have been declining, indicated by the 
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downward trend in especially the earnings yield figures for the period of 1996 – 1999. 

During that time the earnings/price ratio declined from approximately 0.075 in the 

beginning of 1996 to value of 0.055 at the end of 1999 for the EMU-countries. The 

latest figures also show a strong downward trend in the earnings yield in the EMU 

area. On the other hand, also in the non-EMU countries both the earnings and 

dividend yields seem to have been declining during our sample period. From the 

preliminary examination of the data it is difficult to obtain any clear conclusions about 

the causes for the decline in observed cost of capital, and hence, in the following 

empirical analysis we want to analyze the possible role of EMU convergence criteria 

in details. 

 

(Insert Figures 1a and 1b about here) 

 

5. EMPIRICAL RESULTS 

 

Table 1 reports the descriptive statistics of the variables used in our empirical 

analyses.  

 

(Insert Table 1 about here) 

 

When viewing the descriptive statistics there are no strong differences between the 

main important variables when comparing the EMU and non-EMU countries, except 

for the gvornment budget deficit, which seems to have been clearly smaller in the 

EMU countries than in non-EMU countries. In general, both the market values and 

earnings would seem to have varied more in the non-EMU countries, but it is not 
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possible to make any conclusions about their relationship based on these descriptive 

data. Hence, the next step in our empirical analysis was to analyse the basic Ohlson 

(1995) valuation model described by equations (3.1a – 3.1c) in the previous section. 

 

(Insert Table 2 about here) 

 

 Table 2 reports the results of estimating model (3.1a), i.e. the basic earnings 

and dividend response coefficient model. The results indicate that the earnings and 

dividend response coefficients are both positive in our sample. The results of 

including the DEMU and 
CONVDEMU  dummies interacted with earnings and 

dividends indicate that the estimated earnings response coefficients are higher in the 

EMU countries than they are in the other countries. It also seems that both the 

earnings response and dividend response coefficients are higher during the EMU 

convergence period. This suggests that the cost of equity capital has declined during 

the EMU convergence period supporting the notion in previous studies, too. However, 

because this evidence would clearly seem to be (statistically) stronger when using the 

earnings (and not dividends) variable as the firm level regressor, the rest of the 

analysis in this paper will be based only on using the earnings variable as the main 

firm level variable.  

 

(Insert Table 3 about here) 

  

 In table 3 we report the results from investigating the effect of the EMU 

convergence criteria on the estimated earnings response coefficients year by year. The 

results of the annual regressions indicate that the government budget criterion might 
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be negatively related to the estimated earnings response coefficient during the EMU 

convergence period, i.e. in the years from 1995 to 1998. All in all, in the annual 

regressions the effect of deviations from the required level of convergence value 

would not seem to be statistically significant. However, the main interesting result for 

this criterion variable is that when using the whole data, during the core convergence 

period from 1995 to 1998, the deficit variable has an increasing effect to the valuing 

of earnings in the market for the EMU countries (see the results in the last column of 

table 3). Since the government budget deficit has declined during the EMU 

convergence period, these results reveal that the estimated earnings response 

coefficient has partly increased because of the decline in the government budget 

deficit3. In other words, the cost of equity capital has decreased as a result of the 

decline in the macro-economic risk arising from the government budget deficit.  

Table 3 also reports the effect of the other EMU criteria to the estimated 

earnings response coefficient and consequent estimate of the cost of capital. At first 

sight, in the annual regressions no significant relation between the other EMU criteria 

and the estimated earnings response coefficient can be found. However, the results for 

the whole data indicate that the decline in the inflation has increased the estimated 

earnings response coefficient in the EMU countries during the EMU convergence 

period. In other words, the decline in the macro-economic risk arising from inflation 

has declined the cost of equity capital. This result is based on the interpretation that 

when the value of inflation convergence variable in our study increases (implying that 

actual inflation increases compared to the convergence value) it has a decreasing 

                                                 
3 Notice that regarding the budget deficit variable positive values are a ‘good thing’ for the stock 

market because positive values reflect that the government budget is in surplus, and hence, increase the 

value of common stock in the country’s market due to the lower ‘public deficit risk’ implying a lower 

discount rate in the valuation process. 
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effect on the market value of stocks, and hence, an increasing effect on the discount 

rate, due to the observed rise in the inflation risk. Next we discuss our final results 

based on analyzing the dynamic version of our model, given in equation (3.3) in the 

previous section.  

 

(Insert Table 4 about here) 

 

Table 4 reports the results of estimating the dynamic version of our extended 

model from the whole data. The statistically significant positive slope coefficient of 

the lagged dependent variable 1, −timv  supports the use of the dynamic model, i.e. the 

positive autocorrelation in the dependent variable needs to be taken into account. The 

main finding in Table 4 is the result that all the EMU convergence criteria variables 

affect the estimated earnings response coefficient in the EMU countries during the 

EMU convergence period. In line with the results already for the static version 

reported in table 3, the inflation criterion has a decreasing effect and the public deficit 

criterion has an increasing effect on the valuation of stocks in EMU countries 

especially during the core convergence period 1995 – 1998. The positive effect of 

long term interest rate convergence criterion may be interpreted via analysing the 

effect of the term structure of interest rates, because increasing values of long-term 

interest rates in a country might be seen as indicting a tightening of monetary policy, 

and hence, lowering the future values of inflation (or current inflation expectations), 

which have a decreasing value on the discount rate, and hence an increasing value on 

the market valuation. Like observed also in the previous literature, it is also obvious 

from our results, that the main important factor in the discount rate is the short term 

interest rate. However, our results indicate that using the short-term interest rate as a 
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proxy for the discount factor alone and hence, as the single factor (i.e., the risk-free 

rate) affecting the valuation of earnings, is clearly not appropriate when there are 

significant changes in the macroeconomic ‘environment’. 

 

6. CONCLUSIONS 

 

 A growing body of literature is investigating the macro-economic 

determinants of the market-wide estimates of the cost of equity capital. The macro-

economic factors can affect both components of the cost of equity capital, i.e. the risk-

free rate of return and the equity risk premium, and the factors may have an inverse 

impact on these components. Henry (2000), for instance, reports that the stock market 

liberalizations lead private investment booms that decrease the cost of equity capital. 

Furthermore, for example Claus and Thomas (2001) emphasize that the equity 

premium in international markets has been historically quite low.  

 This paper investigates the effect of the declining macro-economic risk to the 

country-wide cost of equity capital by analyzing data from countries that join the 

European Monetary Union (EMU) in the late 1990’s. The data provide a unique 

environment to investigate the impact of macro-economic risk on the cost of equity 

capital. The change from domestic currencies to euro was preceded by a long 

convergence process beginning in 1979 with the creation of the European Monetary 

System.  

 We contribute to the previous literature by providing evidence on the direct 

effect of the macro-economic risks to the cost of equity capital. The data from the 

EMU convergence period is ideal for this purpose. We analyze time-series of the key 

macro-economic risk variables for each country represented by the explicit EMU 
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convergence criteria variables. Our results suggest that the earnings response 

coefficients (ERC), i.e. the earnings capitalization rates derived from the standard 

equity valuation models, increased in the EMU countries during the EMU 

convergence period. Corresponding increase was not observed in our control sample 

of non-EMU countries during the same period. Furthermore, in addition to the effects 

of the risk-free interest rate, part of the increase in the ERC values was due to the 

lowering macroeconomic risk, and the most important macro factors would seem to 

have been the inflation and public deficit factors.  
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Figure 1a. The dividend (DYIELD) and earnings (EYIELD) yields in EMU- 
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Figure 1b. The dividend (DYIELD) and earnings (EYIELD) yields in non-EMU 
countries  

 
 
 
 
 



 
23

 

T
ab

le
 1

. D
es

cr
ip

tiv
e 

st
at

is
tic

s 
of

 th
e 

pr
im

ar
y 

va
ri

ab
le

s 
fo

r 
th

e 
fi

na
l s

am
pl

e 
pe

ri
od

 (
19

93
 –

 2
00

1)
 

 
th

e 
E

M
U

 c
ou

nt
ri

es
 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

th
e 

no
n-

E
M

U
 c

ou
nt

ri
es

 
V

ar
ia

bl
e 

St
at

is
ti

cs
 

A
us

 
B

el
 

Fi
n 

Fr
a 

G
er

 
Ir

e 
It

a 
N

ld
 

P
or

 
Sp

a 
C

an
 

 J
pn

 
S

w
e 

U
K

  
U

S 

t
i

m
v

,
 

M
ea

n 
M

in
  

M
ax

 
 

1.
93

2 
0.

62
2 

6.
28

9 

1.
93

1 
0.

62
5 

8.
45

4 

1.
72

1 
0.

33
6 

7.
04

8 

2.
63

8 
0.

31
2 

10
.4

00
 

2.
57

1 
0.

34
4 

10
.3

72
 

2.
10

6 
0.

35
3 

10
.2

56
 

1.
52

0 
0.

67
8 

2.
95

8 

2.
52

5 
0.

34
4 

9.
03

0 

1.
42

4 
0.

45
1 

5.
09

2 

2.
47

6 
1.

15
8 

8.
12

2 
 

2.
11

3 
0.

31
1 

10
.1

84
 

1.
44

8 
0.

30
7 

10
.4

63
 

2.
43

8 
0.

35
5 

10
.3

81
 

2.
28

2 
0.

30
7 

10
.0

76
 

2.
65

3 
0.

35
5 

10
.3

8 

t
ie
,

 
M

ea
n 

M
in

 
M

ax
 

 

0.
14

3 
-0

.1
85

 
0.

39
8 

0.
00

9 
-0

.3
89

 
0.

30
4 

0.
13

0 
-0

.4
99

 
0.

39
5 

0.
10

1 
-0

.4
78

 
0.

37
5 

0.
09

3 
-0

.4
89

 
0.

38
1 

0.
13

6 
-0

.3
27

 
0.

40
5 

0.
12

1 
0.

02
6 

0.
34

6 

0.
17

7 
-0

.3
69

 
0.

39
8 

0.
07

7 
-0

.1
64

 
0.

24
7 

0.
14

1 
0.

05
6 

0.
23

8 

0.
07

3 
-0

.5
33

 
0.

40
8 

0.
01

9 
-0

.5
35

 
0.

40
8 

0.
10

4 
-0

.4
84

 
0.

39
0 

 

0.
12

0 
-0

.5
18

 
0.

40
9 

0.
10

4 
-0

.4
84

 
0.

39
1 

t
i

d
,

 
M

ea
n 

M
in

 
M

ax
 

 

0.
06

1 
0 

0.
46

0 

0.
01

1 
0 

0.
09

8 

4.
23

7 
0 

20
3.

51
8 

0.
00

8 
0 

0.
26

1 

0.
05

5 
0 

0.
64

2 

0.
05

2 
0 

0.
85

6 

0.
02

2 
0 

0.
06

3 

0.
06

3 
0 

0.
23

7 

0.
00

9 
0 

0.
04

0 

0.
03

8 
0 

0.
12

2 

0.
02

8 
0 

1.
63

6 

0.
01

5 
0 

0.
17

8 

0.
77

6 
0 

49
.7

43
 

0.
07

1 
0 

1.
41

4 

0.
77

6 
0 

49
.7

43
 

t
i

n
),

(
π

 
M

ea
n 

M
in

 
M

ax
 

 

1.
89

8 
0.

56
0 

2.
91

7 

2.
20

8 
0.

94
9 

2.
51

2 

1.
99

3 
0.

61
5 

3.
30

8 

1.
35

9 
0.

53
0 

1.
98

9 

1.
77

2 
0.

58
1 

2.
72

5 

3.
70

3 
1.

61
9 

5.
40

6 

2.
32

2 
1.

64
0 

2.
74

9 

2.
57

5 
1.

90
8 

4.
43

4 

2.
78

1 
2.

13
8 

4.
04

2 

2.
94

9 
1.

81
8 

4.
61

3 

1.
71

7 
0.

18
5 

2.
70

8 

0.
18

8 
-0

.7
37

 
1.

71
3 

1.
41

6 
-0

.1
33

 
2.

49
7 

2.
56

2 
1.

54
7 

3.
36

4 

1.
41

6 
-0

.1
33

 
2.

49
7 

t
i

n
R

),
(

 
M

ea
n 

M
in

 
M

ax
 

 

1.
31

0 
0.

75
9 

0.
22

4 

1.
28

8 
0.

80
5 

2.
27

6 

1.
61

2 
0.

71
3 

3.
92

7 

1.
41

3 
0.

61
7 

2.
47

4 

1.
23

8 
0.

48
4 

2.
88

7 

1.
22

7 
-1

.0
49

 
2.

38
8 

1.
07

4 
-0

.2
55

 
1.

88
6 

1.
68

9 
0.

63
3 

3.
16

6 

1.
34

8 
0.

44
1 

1.
94

7 

1.
21

9 
0.

47
6 

2.
04

5 

1.
47

4 
0.

25
0 

3.
23

5 

1.
63

3 
0.

97
1 

2.
52

1 

1.
35

9 
0.

71
7 

2.
34

0 

0.
20

0 
-1

.8
57

 
2.

65
1 

1.
35

9 
0.

71
7 

2.
34

0 

t
i

n
D

E
F

),
(

 

M
ea

n 
M

in
 

M
ax

 
 

-1
.3

13
 

-4
.9

70
 

0.
16

0 

-0
.1

72
 

-1
.9

60
 

0.
38

0 

3.
06

7 
-5

.6
74

 
7.

09
6 

-2
.6

33
 

-5
.5

30
 

-1
.3

40
 

-1
.6

64
 

-3
.4

60
 

1.
10

0 

1.
46

6 
-2

.1
50

 
4.

44
0 

-1
.7

14
 

-2
.8

10
 

-0
.5

50
 

-0
.6

55
 

-4
.1

50
 

2.
17

0 

-3
.0

84
 

-4
.5

00
 

-2
.4

00
 

-3
.6

81
 

-6
.9

00
 

-0
.1

00
 

. . . 

-5
.4

87
 

-7
.3

70
 

-2
.2

80
 

2.
85

9 
-1

0.
80

0 
4.

80
0 

-0
.9

59
 

-6
.7

30
 

3.
95

0 

2.
85

9 
-1

0.
80

0 
4.

80
0 

t
i

nr
),

(
 

M
ea

n 
M

in
 

M
ax

 

3.
90

5 
2.

86
4 

5.
11

2 

3.
93

2 
2.

86
4 

4.
33

0 

3.
77

1 
2.

86
4 

5.
61

4 

4.
14

3 
2.

86
4 

6.
60

7 

3.
92

9 
2.

86
4 

5.
38

1 

4.
80

4 
2.

86
4 

6.
12

2 

4.
23

4 
2.

86
4 

6.
94

6 

3.
80

1 
2.

86
4 

5.
20

3 

5.
17

5 
2.

86
4 

9.
52

9 

5.
99

6 
2.

86
4 

9.
23

0 

.4
.8

88
 

3.
41

6 
6.

95
0 

0.
64

3 
0.

18
4 

2.
30

1 

4.
09

8 
3.

21
5 

8.
62

0 

6.
02

3 
5.

05
4 

7.
39

2 

4.
09

8 
3.

21
5 

8.
62

0 
N

O
T

E
S

: 
F

or
 e

ac
h 

va
ri

ab
le

 t
he

 m
ea

n,
 m

ax
im

um
 a

nd
 m

in
im

um
 v

al
ue

s 
ar

e 
gi

ve
n 

fo
r 

ea
ch

 c
ou

nt
ry

. 
T

he
 s

ub
sc

ri
pt

s 
i, 

n 
an

d 
t 

de
no

te
 f

ir
m

, 
co

un
tr

y 
an

d 
ti

m
e,

 r
es

pe
ct

iv
el

y.
 T

he
 

m
ar

ke
t 

va
lu

e 
(m

v)
 is

 c
al

cu
la

te
d 

as
 th

e 
ra

tio
 o

f 
th

e 
m

ar
ke

t v
al

ue
 o

f 
fi

rm
 i 

in
 y

ea
r 

t d
iv

id
ed

 b
y 

th
e 

pr
ev

io
us

 y
ea

r’
s 

bo
ok

 v
al

ue
. T

he
 v

ar
ia

bl
es

 (
e)

 a
nd

 (
d)

 a
re

 c
al

cu
la

te
d 

al
so

 a
s 

a 
ra

tio
 o

f 
th

e 
fi

rm
 i

 e
ar

ni
ng

s 
in

 y
ea

r 
t 

di
vi

de
d 

by
 t

he
 p

re
vi

ou
s 

ye
ar

’s
 b

oo
k 

va
lu

e 
(f

or
 e

) 
an

d 
co

rr
es

po
nd

in
gl

y,
 a

s 
ye

ar
 t

 d
iv

id
en

ds
 d

iv
id

ed
 b

y 
th

e 
pr

ev
io

us
 y

ea
rs

 b
oo

k 
va

lu
e 

(f
or

 
d)

. 
 I

nf
la

tio
n 

ra
te

 (
π

) 
is

 c
al

cu
la

te
d 

as
 t

he
 a

nn
ua

l 
ch

an
ge

 i
n 

th
e 

co
ns

um
er

 p
ri

ce
 i

nd
ex

, 
w

he
re

as
 R

 m
ea

su
re

s 
th

e 
te

rm
 s

tr
uc

tu
re

 o
f 

in
te

re
st

 r
at

es
 c

al
cu

la
te

d 
as

 t
he

 d
if

fe
re

nc
e 

be
tw

ee
n 

th
e 

5 
ye

ar
 i

nt
er

es
t 

ra
te

 (
in

 m
os

t 
ca

se
s)

 a
nd

 t
he

 s
ho

rt
-t

er
m

, i
.e

. 3
-m

on
th

 m
on

ey
 m

ar
ke

t 
in

te
re

st
 r

at
e 

( 
r 

in
 t

he
 t

ab
le

s)
.  

Fi
na

ll
y,

 D
E

F
 r

ef
er

s 
to

 t
he

 a
ct

ua
l 

va
lu

es
 o

f 
th

e 
go

ve
rn

m
en

t 
bu

dg
et

 d
ef

ic
it

 i
n 

re
la

tio
n 

to
 G

D
P

, 
an

d 
po

si
tiv

e 
va

lu
es

 o
f 

D
E

F
 i

nd
ic

at
e 

th
at

 t
he

 g
ov

er
nm

en
t 

bu
dg

et
 h

as
 b

ee
n 

in
 s

ur
pl

us
. 

T
he

 c
ou

nt
ri

es
 a

re
 (

fr
om

 l
ef

t 
to

 r
ig

ht
) 

A
us

tr
ia

, B
el

gi
um

, F
in

la
nd

, F
ra

nc
e,

 G
er

m
an

y,
 I

re
la

nd
, I

ta
ly

, t
he

 N
et

he
rl

an
ds

, P
or

tu
ga

l, 
Sp

ai
n,

 C
an

ad
a,

 J
ap

an
, S

w
ed

en
, t

he
 U

K
 a

nd
 th

e 
U

S.
 

  



 
24

 

T
ab

le
 2

. P
re

lim
in

ar
y 

em
pi

ri
ca

l r
es

ul
ts

 f
or

 th
e 

po
ol

ed
 d

at
a 

fo
r 

th
e 

w
ho

le
 s

am
pl

e 
19

90
 -

 2
00

1.
  

T
he

 d
ep

en
de

nt
 v

ar
ia

bl
e 

is
 t

he
 c

on
te

m
po

ra
ne

ou
s 

m
ar

ke
t 

va
lu

e 
de

fl
at

ed
 b

y 
th

e 
pr

ev
io

us
 y

ea
r’

s 
bo

ok
 v

al
ue

 o
f 

th
e 

co
m

pa
ny

 i
, (

t
i

m
v

,
).

 I
n 

ad
di

tio
n 

to
 t

he
 c

on
st

an
t 

(a
),

 w
e 

fi
rs

t 

in
cl

ud
e 

on
ly

 t
he

 c
on

te
m

po
ra

ne
ou

s 
ea

rn
in

gs
 (

t
ie
,

),
 a

ls
o 

de
fl

at
ed

 b
y 

th
e 

pr
ev

io
us

 y
ea

r’
s 

bo
ok

 v
al

ue
, 

to
 t

he
 m

od
el

 (
M

od
el

 
eI

),
 o

r 
al

te
rn

at
iv

el
y,

 o
nl

y 
th

e 
co

nt
em

po
ra

ne
ou

s 

di
vi

de
nd

s 
(

t
i

d
,

),
 d

ef
la

te
d 

by
 t

he
 p

re
vi

ou
s 

ye
ar

’s
 b

oo
k 

va
lu

e,
 to

 t
he

 m
od

el
 (

M
od

el
 

dI
).

 N
ex

t, 
w

e 
an

al
yz

e 
th

e 
po

ss
ib

ili
ty

 t
ha

t t
he

 e
ar

ni
ng

s 
(o

r 
di

vi
de

nd
s)

 r
es

po
ns

e 
co

ef
fi

ci
en

t 

ha
s 

be
en

 h
ig

he
r 

in
 t

he
 E

M
U

-c
ou

nt
ri

es
 f

or
 t

he
 w

ho
le

 p
er

io
d 

(M
od

el
s 

d
e

II
II

 
an

d
 

, 
co

rr
es

po
nd

in
gl

y)
, 

by
 i

nt
ro

du
ci

ng
 t

he
 i

nt
er

ac
tio

n 
va

ri
ab

le
 D

E
M

U
 t

o 
th

e 
m

od
el

. 
T

he
 

va
ri

ab
le

 i
s 

co
ns

tr
uc

te
d 

by
 m

ul
tip

ly
in

g 
th

e 
ea

rn
in

gs
 v

ar
ia

bl
e 

(e
 i

n 
M

od
el

 
e

II
) 

or
 t

he
 d

iv
id

en
d 

va
ri

ab
le

 (
d 

in
 M

od
el

 
d

II
) 

 w
it

h 
an

 E
M

U
-d

um
m

y,
 t

ha
t 

ha
s 

a 
va

lu
e 

of
 1

 f
or

 

ev
er

y 
fi

rm
 f

ro
m

 a
n 

E
M

U
-c

ou
nt

ry
, a

nd
 z

er
o 

ot
he

rw
is

e.
 I

n 
th

e 
la

st
 v

er
si

on
 (

M
od

el
s 

d
e

II
I

II
I

 
an

d
 

),
 t

he
 i

nt
er

ac
tio

n 
va

ri
ab

le
 i

s 
de

si
gn

ed
 t

o 
co

nt
ro

l 
fo

r 
th

e 
po

ss
ib

ili
ty

 t
ha

t 
th

e 

E
R

C
 o

r 
th

e 
di

vi
de

nd
 r

es
po

ns
e 

co
ef

fi
ci

en
t 

(D
R

C
) 

ha
s 

be
en

 d
if

fe
re

nt
 e

sp
ec

ia
ll

y 
du

ri
ng

 t
he

 E
M

U
 c

on
ve

rg
en

ce
 p

er
io

d,
 t

ha
t 

is
, 

fr
om

 1
99

5 
– 

19
98

, 
he

nc
e 

th
e 

E
M

U
-d

um
m

y 
C

O
N

V
D

E
M

U
ob

ta
in

s 
he

re
 t

he
 v

al
ue

 o
f 

on
e 

on
ly

 f
or

 t
he

se
 y

ea
rs

, o
th

er
w

is
e 

it
 i

s 
ze

ro
. N

 i
s 

th
e 

nu
m

be
r 

of
 o

bs
er

va
ti

on
s,

 
2

R
A

dj
 is

 t
he

 a
dj

us
te

d 
co

ef
fi

ci
en

t o
f 

de
te

rm
in

at
io

n,
 

an
d 

R
M

SE
 is

 th
e 

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fr
om

 th
e 

es
ti

m
at

io
n.

 B
el

ow
 th

e 
pa

ra
m

et
er

 e
st

im
at

es
 w

e 
re

po
rt

 th
e 

st
an

da
rd

 e
rr

or
s,

 a
nd

 *
**

, *
*,

 *
 d

en
ot

e 
th

e 
si

gn
if

ic
an

ce
 a

t 1
, 5

 a
nd

 
10

 %
 le

ve
ls

, r
es

pe
ct

iv
el

y.
 

  
 

P
ar

am
et

er
 e

st
im

at
es

 in
 M

od
el

 
R

ig
ht

-h
an

d-
si

de
 v

ar
ia

bl
es

 
eI

 
dI

 
e

II
 

d
II

 
e

II
I

 
d

II
I

 

a 
1.

91
6*

**
 

(0
.0

09
) 

2.
15

0*
**

 
(0

.0
12

) 
1.

91
6*

**
 

(0
.0

09
) 

2.
15

0*
**

 
(0

.0
12

) 
1.

91
5*

**
 

(0
.0

09
) 

2.
15

1*
**

 
(0

.0
12

) 

t
ie
,

 
4.

02
5*

**
 

(0
.0

57
) 

- 
3.

99
5*

**
 

(0
.0

59
) 

- 
3.

99
7*

**
 

(0
.0

57
) 

- 

t
i

d
,

 
 

2.
21

9*
**

 
(0

.3
63

) 
 

2.
07

4*
**

 
(0

.3
77

) 
 

2.
08

3*
**

 
(0

.3
69

) 
D

E
M

U
 

- 
- 

0.
47

0*
* 

(0
.2

09
) 

1.
47

0 
(1

.0
07

) 
- 

- 

C
O

N
V

D
E

M
U

 
- 

- 
- 

- 
1.

43
2*

**
 

(0
.3

63
) 

3.
23

2*
* 

(1
.5

12
) 

N
 

40
25

5 
40

88
0 

40
25

5 
40

88
0 

40
25

5 
40

.8
80

 
2

.
R

A
dj

 
0.

11
0 

0.
00

1 
0.

11
0 

0.
00

1 
0.

11
1 

0.
00

1 

R
M

SE
 

1.
70

6 
1.

88
7 

1.
70

7 
1.

88
7 

1.
70

7 
1.

88
8 

    



 
25

 

T
ab

le
 3

. E
m

pi
ri

ca
l r

es
ul

ts
 f

or
 th

e 
po

ol
ed

 d
at

a 
fo

r 
th

e 
w

ho
le

 s
am

pl
e 

19
90

 –
 2

00
1,

 a
na

ly
ze

d 
an

nu
al

ly
.  

T
he

 
es

ti
m

at
ed

 
m

od
el

 
is

 
.

,
,

)
98

95(,
3

,
)

98
95(,

2
,

)
98

95(,
1

,
,

t
i

t
t

i
E

M
U

t
t

i
E

M
U

t
t

i
E

M
U

t
t

i
t

i
dr

e
D

E
F

c
e

c
e

R
c

be
a

m
v

ε
π

+
+

+
+

+
+

=
−

−
−

 
T

he
 

de
pe

nd
en

t 
va

ri
ab

le
 

(
t

i
m

v
,

) 
is

 
th

e 

co
nt

em
po

ra
ne

ou
s 

m
ar

ke
t 

va
lu

e 
de

fl
at

ed
 b

y 
th

e 
pr

ev
io

us
 y

ea
r’

s 
bo

ok
 v

al
ue

 o
f 

th
e 

co
m

pa
ny

. 
In

 a
dd

it
io

n 
to

 t
he

 c
on

st
an

t 
(a

),
 t

he
 s

et
 o

f 
in

de
pe

nd
en

t 
va

ri
ab

le
s 

in
cl

ud
es

 t
he

 

co
nt

em
po

ra
ne

ou
s 

ea
rn

in
gs

 (
t

ie
,

),
 a

ls
o 

de
fl

at
ed

 b
y 

th
e 

pr
ev

io
us

 y
ea

r’
s 

bo
ok

 v
al

ue
, 

an
d 

th
e 

th
re

e 
co

nt
ro

l 
va

ri
ab

le
s,

 p
lu

s 
th

e 
sh

or
t-

te
rm

 i
nt

er
es

t 
ra

te
 (

)
tr

. 
T

he
 t

hr
ee

 

m
ac

ro
ec

on
om

ic
 c

on
tr

ol
 v

ar
ia

bl
es

 d
es

ig
ne

d 
to

 d
et

ec
t 

th
e 

ef
fe

ct
 o

f 
th

e 
E

M
U

 c
on

ve
rg

en
ce

 c
ri

te
ri

a 
co

nd
iti

on
s 

ar
e 

th
e 

lo
ng

-t
er

m
 i

nt
er

es
t 

ra
te

 c
ri

te
ri

on
 (

98
95,

,
−

E
M

U
t

E
M

U
t

R
R

),
 t

he
 

in
fl

at
io

n 
cr

ite
ri

on
 (

98
95,

,
−

E
M

U
t

E
M

U
t

π
π

),
 a

nd
 th

e 
go

ve
rn

m
en

t b
ud

ge
t d

ef
ic

it 
cr

ite
ri

on
 (

98
95,

,
−

E
M

U
t

E
M

U
t

D
E

F
D

E
F

).
 T

o 
de

ri
ve

 th
e 

in
te

ra
ct

iv
e 

te
rm

s 
fo

r 
th

e 
em

pi
ri

ca
l a

na
ly

si
s 

al
l 

th
es

e 
th

re
e 

va
ri

ab
le

s 
an

d 
th

e 
sh

or
t-

te
rm

 i
nt

er
es

t 
ra

te
 a

re
 e

ac
h 

m
ul

tip
lie

d 
 s

ep
ar

at
el

y 
by

 t
he

 e
ar

ni
ng

s 
va

ri
ab

le
 (

e)
 i

n 
or

de
r 

to
 d

et
ec

t 
th

ei
r 

ef
fe

ct
s 

on
 t

he
 e

ar
ni

ng
s 

re
sp

on
se

 
co

ef
fi

ci
en

t 
in

 t
he

 a
na

ly
si

s.
 T

he
 s

up
er

sc
ri

pt
 s

ep
ar

at
es

 t
he

 c
as

es
 w

he
re

 w
e 

ha
ve

 c
on

tr
ol

le
d 

on
ly

 f
or

 t
he

 f
ac

t 
th

at
 t

he
 f

ir
m

 d
at

a 
ar

e 
fr

om
 E

M
U

 c
ou

nt
ry

 (
E

M
U

),
 a

nd
 a

lt
er

na
ti

ve
ly

, 
fo

r 
th

e 
fi

rm
 d

at
a 

fr
om

 E
M

U
 c

ou
nt

ry
 d

ur
in

g 
th

e 
co

nv
er

ge
nc

e 
pe

ri
od

 1
99

5 
– 

19
98

 (
E

M
U

, 9
5-

98
).

 F
or

 th
e 

ye
ar

s 
19

90
 –

 1
99

2 
th

e 
nu

m
be

r 
of

 u
sa

bl
e 

da
ta

 p
oi

nt
s 

w
as

 to
o 

sm
al

l, 
so

 

th
e 

re
su

lts
 s

ta
rt

 f
ro

m
 y

ea
r 

19
93

. 
N

 i
s 

th
e 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
, 

2
R

A
dj

 i
s 

th
e 

ad
ju

st
ed

 c
oe

ff
ic

ie
nt

 o
f 

de
te

rm
in

at
io

n,
 a

nd
 R

M
SE

 i
s 

th
e 

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fr
om

 t
he

 

es
ti

m
at

io
n.

 B
el

ow
 th

e 
pa

ra
m

et
er

 e
st

im
at

es
 w

e 
re

po
rt

 th
e 

st
an

da
rd

 e
rr

or
s,

 a
nd

 *
**

, *
*,

 *
 d

en
ot

e 
th

e 
si

gn
if

ic
an

ce
 a

t 1
, 5

 a
nd

 1
0 

%
 le

ve
ls

, r
es

pe
ct

iv
el

y.
 

 
P

ar
am

et
er

 e
st

im
at

es
 f

or
 th

e 
va

ri
ab

le
s 

us
in

g 
th

e 
da

ta
 f

ro
m

  
R

ig
ht

-h
an

d-
si

de
 

va
ri

ab
le

s 
19

93
 

19
94

 
19

95
 

19
96

 
19

97
 

19
98

 
19

99
 

20
00

 
20

01
 

W
ho

le
 s

am
pl

e 

a 
2.

26
2*

**
 

(0
.0

29
) 

2.
02

3*
**

 
(0

.0
30

) 
2.

17
3*

**
 

(0
.0

31
) 

1.
91

1*
**

 
(0

.0
28

) 
1.

80
0*

**
 

(0
.0

28
) 

1.
76

4*
**

 
(0

.0
26

) 
1.

79
6*

**
 

(0
.0

29
) 

1.
68

4*
**

 
(0

.0
27

) 
1.

87
4*

**
 

(0
.0

26
) 

1.
89

6*
**

 
(0

.0
09

) 
1.

89
6*

**
 

(0
.0

09
) 

t
ie
,

 
3.

92
7*

**
 

(0
.1

91
) 

3.
61

6*
**

 
(0

.1
84

) 
3.

94
8*

**
 

(0
.2

00
) 

4.
46

3*
**

 
(0

.1
84

) 
5.

04
0*

**
 

(0
.1

79
) 

4.
42

5*
**

 
(0

.1
67

) 
4.

31
6*

**
 

(0
.1

92
) 

4.
09

9*
**

 
(0

.1
73

) 
3.

29
6*

**
 

(0
.1

61
) 

4.
18

6*
**

 
(0

.0
60

) 
4.

17
9*

**
 

(0
.0

60
) 

t
i

E
M

U
t

e
R

,
 

-5
.2

75
* 

(2
.7

62
) 

5.
04

8 
(7

.8
33

) 
-4

.0
75

 
(4

.8
07

) 
-2

.0
21

 
(1

.5
95

) 
2.

71
7 

(2
.7

17
) 

-5
.5

61
 

(5
.3

07
) 

30
.0

20
 

(2
8.

79
4)

 
-9

.1
54

 
(6

.2
55

) 
-3

7.
51

3 
(3

5.
97

0)
 

0.
41

9 
(0

.7
32

) 
- 

t
i

E
M

U
t

e
,

π
 

-3
.2

82
 

(6
.4

60
) 

-5
.2

48
* 

(3
.0

15
) 

4.
51

9 
(3

.0
40

) 
5.

53
3 

(3
.7

40
) 

-2
.2

29
 

(1
.5

10
) 

-0
.5

03
 

(1
.9

91
) 

-3
.5

27
 

(4
.9

33
) 

-0
.6

00
 

(0
.6

21
) 

-0
.6

15
 

(0
.5

37
) 

-1
.0

20
**

* 
(0

.3
15

) 
- 

t
i

E
M

U
t

e
D

E
F

,
 

-0
.2

08
 

(0
.9

79
) 

-3
.7

77
 

(2
.8

50
) 

-3
.2

52
**

 
(1

.4
90

) 
-0

.5
06

 
(1

.0
54

) 
-3

.5
47

**
 

(1
.7

53
) 

-1
.8

07
* 

(0
.9

70
) 

-3
.7

86
 

(2
.3

29
) 

-1
.1

93
**

* 
(0

.3
92

) 
-0

.3
11

 
(0

.2
64

) 
-0

.0
08

 
(0

.1
02

) 
- 

t
i

E
M

U
t

e
R

,
98

95,
−

 
- 

-  
- 

- 
- 

- 
- 

- 
- 

- 
0.

42
5 

(0
.9

31
) 

t
E

M
U

t
e

98
95,

−
π

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
-2

.1
67

**
 

(0
.9

20
) 

t
i

E
M

U
t

e
D

E
F

,
98

95,
−

 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

0.
80

5*
* 

(0
.3

29
) 

t
i

ter
,

 
0.

64
7*

 
(0

.3
91

) 
0.

34
0 

(0
.3

81
) 

-0
.2

79
 

(0
.1

87
) 

1.
06

2*
* 

(0
.4

15
) 

2.
34

6*
**

 
(0

.5
24

) 
0.

63
3*

* 
(0

.3
19

) 
-0

.7
85

 
(0

.5
81

) 
0.

56
8*

**
 

(0
.2

09
) 

-0
.1

47
 

(0
.2

01
) 

0.
11

2*
* 

(0
.0

51
) 

0.
05

6 
(0

.0
53

) 
N

 
30

51
 

32
16

 
35

08
 

42
13

 
44

57
 

47
68

 
49

47
 

52
28

 
45

48
 

37
94

4 
37

94
4 

2
.

R
A

dj
 

0.
13

1 
0.

11
1 

0.
10

1 
0.

13
4 

0.
16

7 
0.

13
6 

0.
10

1 
0.

11
0 

0.
09

7 
0.

11
9 

0.
11

9 

R
M

S
E

 
1.

46
0 

1.
46

5 
1.

58
1 

1.
56

3 
1.

69
9 

1.
73

2 
1.

89
6 

1.
80

4 
1.

72
4 

1.
69

8 
1.

69
8 



 
26

 

T
ab

le
 4

. 
 R

es
ul

ts
 f

ro
m

 th
e 

dy
na

m
ic

 G
M

M
-e

st
im

at
io

n 
of

 th
e 

m
od

el
 f

or
 th

e 
w

ho
le

 p
an

el
 d

at
a.

 

T
he

 e
st

im
at

ed
 m

od
el

 i
s 

t
i

t
i

t
E

M
U

t
t

i
E

M
U

t
t

i
E

M
U

t
t

i
t

i
t

i
e

dr
D

E
F

c
e

c
e

R
c

be
m

v
a

m
v

,
,

)
98

95(,
3

,
)

98
95(,

2
,

)
98

95(,
1

,
1

,
,

ε
π

ϕ
+

+
+

+
+

+
+

=
−

−
−

−
. 

In
 a

dd
iti

on
 t

o 
pa

ra
m

et
er

 e
st

im
at

es
 

w
e 

al
so

 r
ep

or
t 

th
e 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
 (

N
) 

us
ed

 f
or

 t
he

 e
st

im
at

io
n,

 t
he

 a
dj

us
te

d 
co

ef
fi

ci
en

t 
of

 d
et

er
m

in
at

io
n 

fr
om

 t
he

 e
st

im
at

ed
 e

qu
at

io
n 

(
)

2
R

, 
th

e 
ro

ot
 m

ea
n 

sq
ua

re
d 

er
ro

r 
(R

M
SE

) 
va

lu
es

 a
nd

 th
e 

st
at

is
tic

s 
fo

r 
th

e 
H

an
se

n 
(1

98
2)

 te
st

 (
H

) 
fo

r 
ov

er
id

en
ti

fi
ca

tio
n 

re
st

ri
ct

io
ns

, w
hi

ch
 a

sy
m

pt
ot

ic
al

ly
 f

ol
lo

w
s 

a
2

)1(χ
 d

is
tr

ib
ut

io
n 

un
de

r 
th

e 
nu

ll 
of

 v
al

id
 

in
st

ru
m

en
ts

 i
n 

th
e 

G
M

M
 e

st
im

at
io

n.
 T

he
 c

ri
ti

ca
l 

va
lu

es
 f

or
 t

he
 H

an
se

n 
te

st
 a

re
 6

.6
4,

 3
.8

4,
 a

nd
 2

.7
1 

at
 1

, 
5 

an
d 

10
 %

 r
is

k 
le

ve
ls

, 
re

sp
ec

ti
ve

ly
. 

 T
he

 p
ar

am
et

er
 e

st
im

at
es

 w
e 

re
po

rt
 th

e 
he

te
ro

sk
ed

as
tic

it
y 

-c
on

si
st

en
t s

ta
nd

ar
d 

er
ro

rs
, a

nd
 *

**
, *

*,
 *

 d
en

ot
e 

th
e 

si
gn

if
ic

an
ce

 a
t 1

, 5
 a

nd
 1

0 
%

 le
ve

ls
, r

es
pe

ct
iv

el
y.

 
 

 
P

ar
am

et
er

 e
st

im
at

es
 in

 th
e 

m
od

el
 

R
ig

ht
-h

an
d-

si
de

 v
ar

ia
bl

es
 

C
on

tr
ol

li
ng

 f
or

 th
e 

fi
rm

s 
fr

om
 E

M
U

-c
ou

nt
ri

es
 

C
on

tr
ol

li
ng

 f
or

 th
e 

fi
rm

s 
fr

om
 E

M
U

-c
ou

nt
ri

es
 d

ur
in

g 
th

e 
co

nv
er

ge
nc

e 
pe

ri
od

 
a 

0.
57

7*
**

 
(0

.0
24

) 
0.

57
7*

**
 

(0
.0

24
) 

1
,

−t
i

m
v

 
0.

57
3*

**
 

(0
.0

13
) 

0.
57

2*
**

 
(0

.0
13

) 

t
ie
,

 
1.

30
2*

**
 

(0
.1

11
) 

1.
26

5*
**

 
(0

.1
11

) 

t
i

E
M

U
t

e
R

,
 

3.
59

0*
**

 
(1

.2
78

) 
- 

t
i

E
M

U
t

e
,

π
 

-0
.6

49
* 

(0
.3

58
) 

- 

t
i

E
M

U
t

e
D

E
F

,
 

0.
04

3 
(0

.1
32

) 
- 

t
i

E
M

U
t

e
R

,
98

95,
−

 
- 

3.
08

1*
* 

(1
.2

25
) 

t
E

M
U

t
e

98
95,

−
π

 
- 

-3
.5

95
**

* 
(0

.9
89

) 

t
i

E
M

U
t

e
D

E
F

,
98

95,
−

 
- 

1.
52

7*
**

 
(0

.4
00

) 

t
i

ter
,

 
0.

34
1*

**
 

(0
.0

27
) 

0.
34

6*
**

 
(0

.0
27

) 
N

 
24

47
4 

24
47

4 
2

R
 

0.
55

3 
0.

55
3 

R
M

S
E

 
1.

09
9 

1.
10

0 
H

 
3.

10
5 

3.
06

2 
 


