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Abstract. The paper explores the relationship between accounting information and stock
returns of the companies listed on the Athens Stock Exchange (ASE) in the period 1998—
2008. Publicly available financial data on the companies included in the ASE during
1998-2008 have been collected and processed. The data sample consists of 245 compa-
nies and varies from 2,166 to 1,441 firm-year observations. The research methodology
has been based on the extension of the model introduced by Kothari and Sloan (1992)
and investigates whether the level of earnings divided by price at the beginning of the
stock return period is associated with returns in the context of ‘prices lead earnings’ using
annual and quarterly data. Cross-sectional regression analysis points to a significant rela-
tionship between earnings and returns on measurement windows of one year and longer.
Similar results have been found in the case of a cumulative model where earnings are
aggregated up to four years; however, relationship in the short measurement window up
to three quarters has resulted in low earnings response coefficients.

Keywords: earnings response coefficient (ERC), stock returns, earnings, Athens stock
exchange (ASE).
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1. Introduction

A fundamental issue of economics, finance and accounting involves the relation between
the firm’s reported earnings and its stock returns (Kormendi, Lipe 1987). Standard
valuation models assume that price is the discount present value of future expected
dividends or future cash flows. It is commonly assumed that, over long periods, re-
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ported accounting earnings are directly related to future dividends and cash flows. Ball,
Brown (1968) numerous studies have attempted at identifying whether reported earnings
contain information used by the market for assessing the value of the common stock
of the firm.

In the late 1980s, researchers started investigating a new area — the earnings response
coefficient (ERC) that is theoretically defined as “a change in the price induced by a
one-dollar change in current earnings” (Collins, Kothari 1989) and typically measured
as a slope coefficient in a regression of stock returns on unexpected earnings (Markow-
itz 1952, 1959). While the studies on the average price-to-earnings ratio (Stankeviciené,
Gembickaja 2012) are concentrated on market reactions to earnings announcements, the
studies on the earnings response coefficient are more interested in the nature of infor-
mation about reported earnings and how they are related to firm valuation (Kormendi,
Lipe 1987).

The main objective of this study is to analyse the relationship between accounting data
and market price returns of the companies listed in the Athens Stock Exchange (ASE).
More specifically, the article describes if there is a statistically significant earnings re-
sponse coefficient of the companies listed in the ASE conducting annual cross-sectional
and intertemporal regression analysis. The paper endorses and advances the methodol-
ogy used by Kothari, Sloan (1992) and Jindrichovska (2001). The major findings of
this study may contribute to various groups of people such as investors, corporations,
regulators, educators and researchers.

The present study is organised as follows: section two consists of literature review
discussing various relevant issues of research on the earnings response coefficient. The
purpose of this work is to provide the basic theoretical and a detailed review of the earn-
ings response coefficient (ERC). Moreover, it presents an empirical foundation for other
studies and their implications. Section three examines the issues of research design and
provides the research method, including a detailed discussion of the model employed.
Section four contains the description of data and core results obtained from statistical
analysis and focuses on answering the research methodology developed in the previ-
ous chapter. Section five discusses and summarises the findings of the study, including
limitation on the results and suggestions for future research.

2. Framing issues: theoretical considerations

There are many approaches for how accounting data affect market price returns. Ball,
Brown (1968) documented a positive statistical association between earnings surprises
and stock returns around earnings announcements. A voluminous body of research (Bea-
ver et al. 1980; Brown et al. 1987; Beaver 1989) has examined the role of accounting
earnings in financial markets. In rather influential papers, that prompted further research,
Easton, Zmijewski (1989), Collins, Kothari (1989) and Kormendi, Lipe (1987) empiri-
cally tested the last implication. Ohlson, Schroff (1992) confirmed that if investors used
other information than that about earnings and dividends alone, there was a reason to
prefer one specification over the other. Easton, Harris (1991) used a different method
and examined earnings as an explanatory variable for return and confirmed the relation-
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ship between the level of earnings (scaled by price) and stock returns at the beginning of
the period. The main difference in this study is that it has incorporated the level of and
changes in earnings rather than only a change in earnings. Kothari (1992) and Kothari,
Sloan (1992) also examined the strength of the relationship between price and earnings.
On the contrary to the previous studies, they deflated earnings by the beginning-of-the
year share price, including three leading period returns. They explored price-earnings
regressions when ‘prices lead earnings’.

Collins et al. (1994) incorporated up to three years of future earnings in their returns-
earnings regressions and found the levels of explained return association that were
higher when compared to regressions that only used contemporaneous earnings.

When employing the methodology proposed by Kothari, Sloan (1992) and a sample
of UK companies, Donnelly, Walker (1995) supported the view that an increase in the
ERC:s realised by incorporating leading prices in return earnings relation were not spe-
cious. Kothari and Zimmerman (1995) provided an explanation of why return models
were commonly preferred to price models. Nevertheless, return models have less serious
econometric problems than price models (Liu, Thomas 2000). Consistent to Kothari,
Zimmerman (1995) the results obtained by Martikainen et al. (1997) and Dumontier,
Labelle (1998) in Finland and France respectively were presented.

Hayn (1995) noted that losses were very important when estimating return-earnings
relation, because they were not expected to continue forever, since shareholders had a
liquidation option. When loss observations are excluded, the association between returns
and earnings becomes much stronger. This is supported by Finnish data collected by
Martikainen et al. (1997) and Kallunki, Martikainen (1997).

Amir, Lev (1996) reported that the value of financial information was largely irrelevant
in returns-earnings regressions, whereas that of nonfinancial information was highly
relevant. Jermakowicz, Gornik-Tomaszewski (1998) evidenced a significant association
between stock returns and accounting earnings and concluded that the annual earnings
were an important element of the valuation process of a firm.

Jindrichovska (2001), following the methodology proposed by Kothari and Sloan
(1992), reported that one-leading-year returns were as important as contemporaneous
returns in terms of their sensitivity to annual changes in earnings. Jarmalaite (2002), on
the basis of the methodology developed by the same Kothari, Sloan (1992), analysed
the relationship between accounting data and stock price returns in the stock markets
of Lithuania, Latvia and Estonia. The results suggested that the relationship between
returns and earnings in Latvia seemed to be very similar to Estonia and Lithuania show-
ing the weakest and Estonia showing the highest value relevance.

Myring et al. (2003) indicated that both Australian and United States markets reacted
quite quickly to earnings releases. Similar results were reported by Liu and Thomas
(2000) who investigated the role of analysts’ earnings forecasts for explaining returns
in Sweden. Suwardi (2009) discovered that in Jakarta Stock Exchange (JSX) the book
value of net assets appeared to have a stronger relationship with the market value com-
pared to the US studies that used similar estimated models.
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Kousenidis (2005) employed the Easton, Harris (1991) and found that the explanatory
power of earnings for contemporaneous stock returns was not significant. Papadaki,
Siougle (2007) confirmed a negative price-earnings ratio regarding firms suffering from
loss and a positive price-earnings ratio as regards profitable firms.

Maditinos et al. (2007) provided evidence that there was a relation between EPS and
stock market returns. The results concerning ROI and ROE were not significant. Moreo-
ver, they showed that the pair-wise regression of EPS and ROI best explained stock
market returns in Greece, compared to the results provided by the combinations of EPS
and ROE as well as by ROI and ROE.

Dimitropoulos, Asteriou (2009) concluded that the price model produced less biased
ERC:s than the return model but faced econometrical problems. The results showed the
increased ability of the price and return models to explain better earnings-return rela-
tionship by providing highly significant earnings response coefficients. Furthermore,
after correcting value-irrelevant noise in earnings, the return model yields highly sig-
nificant ERCs. These results are consistent to Kothari, Zimmerman (1995), Martikainen
et al. (1997) and Dumontier, Labelle (1998).

3. Methodology

According to Kothari, Sloan (1992) and Jindrichovska (2001), investors anticipate the
numbers of future earnings at least some periods ahead. This is what is meant by “prices
lead earnings”. The reason for such a phenomenon is that the accounting system does
not reveal information about future earnings in a timely manner while investors instantly
adjust prices to their expectations of future profitability. This idea means that investors
not only use information on past or current earnings numbers for stock valuation, but
are assumed to use more information.

Kothari, Sloan (1992) presented a method for leading period returns to control the bi-
ased coefficients of return models and extended the return measurement window to sev-
eral years before the fiscal year of interest, which resulted in higher earnings response
coefficients. Figure 1 illustrates this idea.

This paper is aimed at examining the degree of the relationship between market prices
and accounting data at both contemporaneous one-period return-earnings relation and
leading period returns in the regression model. We examine if returns measured over one
to four leading periods contain information about changes in annual earnings. Using the
methodology suggested by Kothari, Sloan (1992), the degree of the relationship between
price relatives (one plus the buy-and-hold return) and earnings-to-price ratio (earnings
yield) is tested using a quarterly, yearly and intertemporal sample. It is employed the
earnings level like Kothari, Sloan (1992) and Jindrichovska (2001) did, rather than
change, deflated by price as the explanatory variable in the price earnings regression,
which is motivated by the random walk time series property of annual earnings Ohlson
(1995), and the evidence in Easton, Harris (1991) and Maditinos et al. (2007).

First, the model using contemporaneous earnings and prices is employed:

i =a; + Yy i * € (1)
it—7 it—t
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where X, is accounting earnings over period ¢, P,/ P,, . is one plus the buy-and-hold
return inclusive of dividends over the period from the end of # — 7 to the end of z. On the
right-hand side, fraction X,/ P,, . represents the earnings-to-price ratio (earnings yield).
The numerator consists of accounting earnings per share before extraordinary items for
firm i over the period from the end of # —t to the end of ¢. Earnings are divided by the
stock price at the beginning of period # — T which is the same as the price at the end
of the previous period. y,; is the ERC. The approach in this study has been applied to
yearly as well as quarterly estimating windows.
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Fig. 1. Measurement intervals of earnings and returns
Source: Kothari, Sloan (1992: 148)
Notes: Measurement intervals of earnings and returns in lead-lag price-earnings regres-
sions based on two-year buy-and-hold returns, inclusive of dividends, regressed on an-
nual earnings deflated by price at the beginning of the return measurement interval.
The return measurement interval consists of the contemporaneous and one leading year.
Return observations are overlapping

After contemporaneous estimates, the estimation interval is lengthened and new coef-
ficients are evaluated over a longer measurement interval up to four periods. In the next
step, the independent variable is modified and earnings are summed for (z — t) periods.

The model then changes to

P X

gy — ey ()
it—1 it—7

As 71 increases, it is more likely that information content reflected in X, will be con-
tained in the return over period 7 — 7 to # As a result, y,; (ERC) is expected to approach
its predicted value of (1 + 7). As Kothari and Sloan (1992) states, the multi-year re-
turn over period ¢ — T to t reflects more information than that reflected in the one year
earnings, X, Furthermore, since this uncorrelated information resides in the dependent
variable, it does not bias the estimated ERC, though the explanatory power of (R?) will
be less than one.
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4. Empirical results

The sample is selected from the total number of Greek firms listed in the ASE. The
sample period spans from 1998 to 2008 (we have chosen the period between 1998 and
2008 because it covers the market boom, the great recession in the period 1999-2000 and
the integration of Greek economy to the European monetary system in 2001, since the
Greek stock market has demonstrated considerable financial stability). The initial sample
is eliminated by excluding all companies falling into the financial sector. 10 companies
have been excluded from annual analysis because of a lack of annual observations. There
are 245 publicly traded companies in the sample having a different number of participat-
ing years for each of them. These companies have given a total of 2.166 to 1.441 firm
year-observations. The accounting data have been obtained from the ASE data bank and
the ICAP Company. Security prices have been extracted from the ASE database.

Descriptive statistics on earnings yield and price relatives computed from yearly data
for the period 1998-2008 at measurement intervals ranging from one to four years are
reported in Table 1. The number of observations varies from 2.166 to 1.441. With ref-
erence to the collected data, sample mean, standard deviation, median, minimum and
maximum values are obtained and summarized.

Table 1. Descriptive statistics

Panel: 1 Cumulative earnings yield Mean St. dev. Median Min.  Max. N
Length of the period

1 year 0.128 0310 0.048 -1.640 5.836 2.166
2 years 0.253 0.547 0.108 -2.849 6.845 1910
3 years 0377 0.731 0.172 -3.493 7.793 1.675
4 years 0.017 0.105 0.009 -1.764 3.422 1.441
Panel: 2 Non-cumulative earnings yield = Mean St. dev. Median Min.  Max. N
Length of the period

1 year 0.128 0310 0.048 -1.640 5.836 2.166
2 years 0.131 0430 0.055 —4.747 7.083 1.910
3 years 0.129 0433 0.052 -4.093 9437 1.675
4 years 0.114 0344 0.044 -3.993 4.239 1.441
Panel: 3 Price relatives, including Mean St. dev. Median Min.  Max. N
dividend yield

Length of the period

1 year 2.061 0904 0.008 22941 2.166
2 years 1.803 3.870 0.839 0.009 55.631 1.910
3 years 1.389 2485 0.813 0.007 52.487 1.675
4 years 1.193  0.715 0.016 0.016 18.481 1.441

Notes: Earnings yield (X;,_, ,/ P, ) is annual earnings per share before extraordinary non-recurring
items such as discontinued operations and special items over years ¢ — 7 to t divided by the price at the
beginning of the return measurement interval. Price relative (P,,/ P,, ) is one plus buy-and-hold return
inclusive of dividends over years 7 — 1 to t. All earnings per share numbers and prices are adjusted for
stock splits. N is the number of observations.
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The first and second panel contains descriptive statistics on earnings yield. In the first
panel, both mean values and medians increase with time. Similar results were found
by Kothari, Sloan (1992) and Jindrichovska (2001). However, the earnings yield of
four year measurement window decreases. Moreover, variability measured by standard
deviation is much higher than that presented in the study by Kothari and Sloan (1992).
In Panel 2, a non-cumulative earnings yield shows an increasing mean and median over
two years and a decreasing mean and median over four years. Jarmalaite (2002) reported
similar results over a two year period. Our results are not consistent to those presented
in the studies by Kothari, Sloan (1992) and Jindrichovska (2001). For example, Kothari,
Sloan (1992) state that the mean and median earnings yield increases monotonically
along with .

Descriptive statistics on price relatives, including dividends on various measurement
interval samples, is reported in the third panel of Table 1. An important point is that high
variability that increases together with a measurement interval of two years, encoun-
ters a decrease in the following years. Table 2 displays the estimated ERC of the first
cross-sectional regression model of the intertemporal (all years) sample. The estimated
ERC shows higher sensitivity with leading period returns. The earnings response coef-
ficient measured using ordinary least squares with common intercepts increases from
0.139 (¢ = 12.914) for contemporaneous estimates to 0.266 (¢ = 19.003) when returns
over one leading-year is included to 0.317 (¢ = 22.867) for two leading-years and 0.321
(t = 22.136) for the four-year estimation window. The results indicate improvement in
the ERC over the estimated period using annual data. All coefficients are significantly
different from zero at the level of 5%. The explanatory power measured by adjusted R?
increases along with the window and ranges from 0.071 to 0.254.

Table 2. Regressions of price relatives to earnings deflated by price

Py /Py =a;+y,; X,/ Py e,

1

Yearly Model

t=1 t=2 t=3 t=4

All Years Intercept 0.317 0.674 0.695 0.605
t (8.75) (14.105) (22.867) (11.638)

Sig. 0.000 0.000 0.000 0.000

ERC 0.139 0.266 0317 0.321
t (12.914) (19.003) (22.867) (22.136)

Sig. 0.000 0.000 0.000 0.000

R? 0.072 0.16 0.238 0.255

Adj R? 0.071 0.159 0.238 0.254

N 2,166 1,910 1,675 1,441

Notes: The interval of earnings measurement ranges from one to four years. Price relatives are contem-
poraneous for one year and periods that include leading years. Variables have been measured using OLS
regression analysis of data for the period 1998-2008. Sample sizes vary from 2166 to 1441 firm year ob-
servations (t-statistic is significant at the level of 5%). N is the number of observations in the regression.
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Similar conclusions are found in Collins, Kothari (1989), Easton et al. (1992) and
Kothari, Sloan (1992). However, coefficients are rather small compared with Kothari,
Sloan (1992) and Jindrichovska (2001) and their variance is not high. The basic conclu-
sion is that the estimated ERCs are significant and show a stronger relation with stock
returns as an increase in the leading periods. These results suggest that the model well
describes the relationship between price relatives and accounting earnings in the ASE.

Table 3 shows the results received from the annual cross-sectional sample in the fol-
lowing way: in the case of contemporaneous estimates, eight out of eleven regressions
(except the years 2000, 2005 and 2008) are statistically significant at the level of 0.05
according to t-statistics. The ERCs range from 0.119 (¢ = 5.591) in 2001 to 0.048
(t = 2.207) in 2007. The Adj. R2s range from 0.137 to 0.016 each year respectively. For
one leading year, all regressions are significant at the level of 0.05. The ERCs vary be-
tween 0.261 (¢ = 5.659) in 2001 to 0.068 (¢ = 7.271) in 2008. In the four year estimation
window, five out of eight coefficients (except years 2000, 2005 and 2008) are significant
at the level of 0.05 according to t-statistics, ERCs range from 0.147 (¢ = 3.64) to 0.281
(t = 7.556) and Adj. R’s increase in all cases. Negative coefficients for a one-year win-
dow are puzzling and statistically insignificant and Adj. R’s are quite low. The results
in this section suggest that the estimates of the earnings response coefficient, using Ko-
thari, Sloan (1992) methodology, increase with the inclusion of leading-period returns
in accordance with the tested hypothesis. Furthermore, they behave as the hypothesis
predicts — increase along with the estimation window.

Table 3. The regression of price relatives to earnings deflated by price

P/ Py =a; +y,; X/ Pyt ey

l

Yearly Model

=1 T=2 t=3 t=4
1 2 3 4 5 6
1998 Intercept 0.726
t (7.688)
Sig. 0.000
ERC 0.085
t (2.44)
Sig. 0.016
R? 0.052
Adj R? 0.043
N 110
1999 Intercept 2.448 2.798
t (18.078) (24.068)
Sig. 0.000 0.000
ERC 0.21 0.196
t (5.23) (4.894)
Sig. 0.000 0.000
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Continue of Table 3

1 2 3 4 5 6
R2 0.178 0.182
Adj R? 0.172 0.174
N 128 110
2000 Intercept -1.07 1.262 1.537
t (-20.28) (11.174) (15.441)
Sig. 0.000 0.000 0.000
ERC -0.026 0.224 0.17
t (-2.003) (5.823) (4.224)
Sig. 0.047 0.000 0.000
R? 0.027 0.213 0.142
Adj R? 0.02 0.207 0.134
N 149 128 110
2001 Intercept 0.71 -0.808 1.096 1.437
t (0.875) (-5.095) (7.661) (12.845)
Sig. 0.383 0.000 0.000 0.000
ERC 0.119 0.144 0.261 0.243
t (5.591) (4.265) (5.659) (5.791)
Sig. 0.000 0.000 0.000 0.000
R2 0.142 0.104 0.203 0.235
Adj R? 0.137 0.103 0.196 0.228
N 191 151 128 110
2002 Intercept —0.22 -0.138 -1.006 0.611
t (-2.506) (~1.169) (5.559) (4.161)
Sig. 0.013 0.244 0.000 0.000
ERC 0.105 0.216 0.219 0.28
t (4.128) (7.014) (5.936) (6.409)
Sig. 0.000 0.000 0.000 0.000
R2 0.079 0.207 0.191 0.246
Adj R? 0.074 0.202 0.186 0.24
N 202 191 151 128
2003 Intercept 0.236 -0.048 —0.682 -1.1014
t (4.509) (-0.541) (-5.49) (-5.96)
Sig. 0.000 0.589 0.000 0.000
ERC 0.37 0. 108 0.023 0.176
t (2.242) (4.531) (0.684) (5.265)
Sig. 0.026 0.000 0.495 0.000
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Continue of Table 3

1 2 3 4 5 6
R? 0.023 0.093 0.02 0.157
Adj R? 0.019 0.089 -0.03 0.151
N 213 202 191 151
2004 Intercept -0.175 0.096 9.219 -0.334
t (-2.487) (1.12) (-1.791) (-2.39)
Sig. 0.014 0.264 0.075 0.018
ERC 0.051 0.105 0.152 0.201
t (2.41) (3.946) (4.617) (5.891)
Sig. 0.017 0.000 0.000 0.000
R? 0.026 0.069 0.096 0.155
Adj R? 0.021 0.064 0.092 0.151
N 221 213 202 191
2005 Intercept 0.046 0.259 0.534 —-0.163
t (0.664) (2.604) (4.895) (-1.108)
Sig. 0.507 0.010 0.000 0.269
ERC —-0.014 0.17 0.23 0.147
t (-0.592) (5.653) (6.706) (3.64)
Sig. 0.504 0.000 0.000 0.000
R? 0.002 0.128 0.176 0.062
Adj R? —-0.003 0.124 0.172 0.058
N 231 221 213 201
2006 Intercept 0.547 0.732 0.689 0.954
t (9.385) (8.973) (6.685) (8.625)
Sig. 0.000 0.000 0.000 0.000
ERC 0.102 0.144 0.222 0.278
t (5.368) (5.316) (7.247) (8.13)
Sig. 0.000 0.000 0.000 0.000
R? 0.11 0.11 0.194 0.239
Adj R? 0.106 0.106 0.19 0.236
N 235 231 221 212
2007 Intercept 0.239 0.759 0.992 0.926
t (3.5) (9.329) (9.793) (7.813)
Sig. 0.001 0.000 0.000 0.000
ERC 0.048 0.148 0.212 0.281
t (2.207) (5.342) (5.989) (7.556)
Sig. 0.028 0.000 0.000 0.000
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End of Table 3

1 2 3 4 5 6
R? 0.02 0.11 0.135 0.207
Adj R? 0.016 0.106 0.132 0.204
N 235 234 231 221
2008 Intercept —0.975 0.732 0.687 -0.333
t (-11.027) (8.994) (6.696) (-3.618)
Sig. 0.000 0.000 0.000 0.000
ERC —0.032 0.144 0.221 0.042
t (-1.281) (5.338) (7.271) (-3.618)
Sig. 0.217 0.000 0.000 0.177
R? 0.007 0.01 0.022 0.008
Adj R? 0.003 0.006 0.018 0.004
N 235 228 228 227

Notes: The interval of earnings measurement ranges from one to four years. Price relatives are con-
temporaneous for one year and periods that include leading years. Variables have been measured using
OLS regression analysis of data for the period 1998-2008 (t-statistic is significant at the level of 5%).
N is the number of observations in the regression.

After the completion of annual estimates, quarterly results were assessed. The estima-
tion of ordinary least squares is used for estimating the common slope coefficient.
However, the quarterly model did not yield high explanatory power.

Table 4 reports the results (all years) of the cumulative model (3.2) that represents the
cross-sectional OLS regression of aggregated earnings divided by the price of the re-
turn measurement window and price relatives over the period of one up to four years.
According to Kothari and Sloan (1992) and Jindrichovska (2001), when earnings are
aggregated and the earnings measurement window increases, the variation of results
should be smaller. The results show that all ERC coefficients are significant at the level
of 0.05 and grow as the estimation window increases up to three periods. In the case of
contemporaneous estimates, explanatory power is very low (the same as in Table 4) and
the ERC is 0.139 (¢ = 12.914). When the period of leading years is examined, it rises
to 0.275 (¢ = 18.160) and 0.328 (¢ = 21.704) for two and three years respectively. The
results are consistent to those identified by Kothari and Sloan (1992) and Jindrichovska
(2001), despite higher ERCs. Generally, the model indicates the increased ability of the
return model to explain the relationship between published earnings and stock prices
with the inclusion of one leading-period return, as the earnings response coefficient
substantially increases and converges toward the predicted value. However, the relation
does not hold in the longer run (t = 4) as the ERC drops to 0.321 (¢ = 21.111).

Table 5 shows the results of the annual cross-sectional sample. In all cases, except years
2001 and 2008, the ERC is highly significant at the level of 0.05 and follows a similar
pattern as that for the full year sample. As the hypothesis predicts, the ERC increases
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as returns from leading years are included. Furthermore, the Adj. R? improves when
the periods are led forward in all cases. These results are consistent with those found
in Kothari and Sloan (1992) and Jindrichovska (2001) and indicate that the cumulative
model explains the relationship between price relatives and earnings as the theoretical
framework suggests.

Table 4. The regression of price relatives to cumulative earnings deflated by price

Pi/ Pie = @i ¥ ¥ Xy o/ P T €
Cumulative Yearly Model

=1 T=2 t=3 t=4

All Years Intercept 0.317 0.027 0.264 0.027
t (8.75) (11.554) (7.727) (0.821)

Sig. 0.000 0.000 0.000 0.412

ERC 0.139 0.275 0.328 0.321
t (12.914) (18.160) (21.704) (21.111)

Sig. 0.000 0.000 0.000 0.000

R2 0.072 0.237 0.220 0.237

Adj R? 0.071 0.147 0.220 0.236

N 2,166 1,910 1,675 1,441

Notes: The interval of earnings measurement ranges from one to four years. Price relatives are con-
temporaneous for one year and periods that include leading years. Data on earnings are cumulative.
Variables have been measured using OLS regression analysis of data for the period 1998-2008. Sample
sizes vary from 2,166 to 1,441 firm year observations (t-statistic is significant at the level of 5%). N
is the number of observations in the regression.

Table 5. The regression of price relatives to cumulative earnings deflated by price

P/ Py o= a;i v 7 Xio o/ Pic t €
Cumulative Yearly Model
t=1 T=2 t=3 t=4
1 2 3 4
1998 Intercept 0.726
t (7.688)
Sig. 0.000
ERC 0.085
t (2.44)
Sig. 0.016
R? 0.052
Adj R? 0.043
N 110
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Continue of Table 5

1 2 3 4 5 6
1999 Intercept 2.448 2.683
t (18.078) (25.451)
Sig. 0.000 0.000
ERC 0.21 0.239
t (5.23) (4.383)
Sig. 0.000 0.000
R? 0.178 0.151
Adj R? 0.172 0.143
N 128 110
2000 Intercept -1.07 1.177 1.391
t (-20.28) (12.847) (20.096)
Sig. 0.000 0.000 0.000
ERC —0.026 0.270 0.233
t (-2.003) (6.595) (5.102)
Sig. 0.047 0.000 0.000
R2 0.027 0.257 0.194
Adj R? 0.02 0.251 0.187
N 149 128 110
2001 Intercept 0.71 —1.480 0.591 0.894
t (0.875) (-15.166) (7.260) (12.587)
Sig. 0.383 0.000 0.000 0.000
ERC 0.119 —-0.080 0.170 0.013
t (5.591) (-0.338) (5.080) (1.540)
Sig. 0.000 0.736 0.000 0.126
R? 0.142 0.001 0.172 0.022
Adj R? 0.137 —0.006 0.163 0.012
N 191 151 128 110
2002 Intercept —0.22 —0.554 -1.576 —0.031
t (-2.506) (-7.154) (—14.786) (-0.382)
Sig. 0.013 0.000 0.000 0.703
ERC 0.105 0.140 0.149 0.199
t (4.128) (5.678) (5.035) (5.605)
Sig. 0.000 0.000 0.000 0.000
R? 0.079 0.146 0.145 0.200
Adj R? 0.074 0.141 0.140 0.193
N 202 191 151 128
2003 Intercept 0.236 —-0.080 —-0.396 -1.389
t (4.509) (-0.977) (-5.347) (—14.295)
Sig. 0.000 0.330 0.000 0.000
ERC 0.037 0.137 0.168 0.170
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Continue of Table 5

1 2 3 4 5 6
t (2.242) (4.546) (6.457) (5.903)
Sig. 0.026 0.000 0.000 0.000
R2 0.023 0.094 0.181 0.190
Adj R? 0.019 0.089 0.176 0.184
N 213 202 191 151
2004 Intercept -0.175 0.030 —0.288 —0.707
t (-2.487) (0.407) (-2.905) (-8.875)
Sig. 0.014 0.685 0.004 0.000
ERC 0.051 0.120 0.228 0.205
t (2.41) (3.805) (5.189) (6.630)
Sig. 0.017 0.000 0.000 0.000
R? 0.026 0.064 0.119 0.189
Adj R? 0.021 0.060 0.114 0.184
N 221 213 202 191
2005 Intercept 0.046 0.083 0.233 —0.158
t (0.664) (0.947) (2.384) (-1.610)
Sig. 0.507 0.345 0.005 0.109
ERC -0.014 0.162 0.253 0.315
t (-0.592) (4.34)2 (5.577) (6.179)
Sig. 0.504 0.000 0.000 0.002
R? 0.002 0.079 0.128 0.161
Adj R? —-0.003 0.075 0.124 0.157
N 231 221 213 201
2006 Intercept 0.547 0.683 0.487 0.544
t (9.385) (10.198) (6.219) (7.424)
Sig. 0.000 0.000 0.000 0.000
ERC 0.102 0.186 0.295 0.346
t (5.368) (6.028) (7.367) (7.562)
Sig. 0.000 0.000 0.000 0.000
R? 0.11 0.137 0.199 0.213
Adj R? 0.106 0.133 0.195 0.210
N 235 231 221 212
2007 Intercept 0.239 0.709 0.811 0.579
t (3.5) (10.760) (11.484) (7.485)
Sig. 0.001 0.000 0.000 0.000
ERC 0.048 0.189 0.276 0.379
t (2.207) (6.147) (6.468) (7.916)
Sig. 0.217 0.000 0.000 0.000
R? 0.02 0.140 0.157 0.222
Adj R? 0.016 0.136 0.153 0.219
N 235 235 231 221
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End of Table 5

1 2 3 4 5 6
2008 Intercept ~0.983 ~0.704 0.403 ~0.365
t (-11.106) (-8.618) (-8.793) (-5.932)
Sig. 0.000 0.000 0.000 0.000
ERC ~0.033 0.045 0.098 0.094
t (-1.281) (1.000) (2.611) (2.365)
Sig. 0.000 0.187 0.010 0.019
R2 0.007 0.008 0.171 0.024
Adj R? 0.003 0.003 0.025 0.020
N 235 228 228 227

Notes: The interval of earnings measurement ranges from one to four years. Price relatives are con-
temporaneous for one year and periods that include leading years. Variables have been measured using
OLS regression analysis of data for the period 1998-2008 (t-statistic is significant at the level of 5%).
N is the number of observations in the regression.

As the obtained results indicate, the first model using annual data and the cumula-
tive model well explain the relationship between earnings and returns. The explanatory
power of each model increases along with the measurement window, and therefore
provides useful information to ASE investors.

5. Concluding remarks

The main aim of the paper was to analyze the relationship between accounting earnings
and returns on the Greek market. It has been conducted using data on published earn-
ings and stock prices covering the period from 1998 to 2008 and focusing on earnings
response coefficients estimated using returns measured over a long interval (one quarter
up to four years). The estimates have been calculated for the annual cross-sectional
and intertemporal sample relying on the methodology proposed by Kothari and Sloan
(1992). According to empirical results, the estimates of the earnings response coefficient
are sensitive to the inclusion of leading-period returns.

As for the first model, empirical evidence from cross-sectional regression analysis sug-
gest that information provided by earnings-to-price ratios is of some value relevance for
explaining market price returns in ASE, i.e. the estimated earnings response coefficient
is found to be significant to the leading periods and increased when more leading pe-
riods are included. The explanatory power of the model increases from 7.1 to 25.4%.
Consistent with the studies by Kothari and Sloan (1992) and Jindrichovska (2001), the
estimated ERC is significant and shows a stronger relation with stock returns as the
leading periods increase, i.e. prices contain information about the earnings of listed
firms. The obtained results are similar to those received annually and recommend that
prices anticipate earnings and therefore provide useful information to ASE. For a short
estimation of the window of up to three-quarters, the model did not behave as expected.

The relationship between contemporaneous earnings-to-price ratios and price relatives
is not statistically significant. The quarterly model (all years and annual) has revealed
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that, with the inclusion of more than one leading period, the ERC increases as the theory
predicts. However, the explanatory power of the model remains rather low in order to
be considered adequate. As the results depict, the cumulative model provides higher
and more significant ERCs when the measurement interval is widened to three years.
However, it drops when the measurement interval is four years. The explanatory power
of the model increases from 7.1 to 23.6%. These results are comparable with those
presented in the study by Kothari and Sloan (1992). An additional interpretation of the
findings is that stock prices reflect investors’ view that current earnings provide them
with information about future earnings and future returns considering the firms listed
in ASE, i.e. the market responds quickly to new information and anticipates earnings.
Within this interpretation, the results suggest that the Athens stock exchange market
demonstrates some features of semi-strong efficiency, and stock prices incorporate all
publicly available information.

The present study can be further extended for examining the relationship between re-
turns and accounting earnings in a longer period, as well as other econometric methods
can be used for improving the final results. For further analysis, it would be motivating
to take control over permanent and transitory components of earnings and evaluate the
information content of other financial statements additionally to earnings in order to
acknowledge value-relevant events not recognized in the earnings of the period under
consideration. Moreover, the examination of the effect of losses (negative earnings) in
the earnings-returns relation would be a prolific path for future research.
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