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Abstract

This study examines value and growth stocks in Singapore. Specifically, we examine the value
premium up to 5 years after the value and growth portfolio formation. We also examine if growth
(value) stocks really indicate higher (lower) company profits in the later years, whether analysts’
forecasts are overly optimistic/pessimistic, and if earnings and earnings growth exhibit mean reversion.
Our findings are, first, there is a value premium for Singapore stocks, but the premium is concentrated
in the first 2 years after the portfolio formation. Second, value (growth) stocks do indicate low (high)
earnings growth rates and low (high) return on equity (ROE) in the following years. Third, earnings
growth is significantly overestimated for growth stocks but it is not underestimated for value stocks,
indicating a one-way over-reaction. Finally, there is some evidence of mean reversion for excess ROE
but not for excess earnings growth rates.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Stocks are often classified into value and growth categories by investors. Value (growth)
stocks are defined as the ones that have relatively low (high) market price in relation to some
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estimation of intrinsic value, such as price-to-book value (P/B), price-to-earnings (P/E),
and price-to-cashflow (P/C). Many studies have convincingly documented that value stocks
outperform growth stocks (value premium) in the US and Japan.3 Fama and French (1998)
andDavis et al. (2000)provide further evidence of a value premium using international
data and longer time span data in the US, respectively. AlthoughFama and French (1998)
include Singapore in their study on the international evidence of a value premium, they do
not examine Singapore in detail. The weight of Singapore stocks in their overall international
portfolio is only 0.7%.

We take a closer look at value versus growth stocks in Singapore. Specifically, we examine
the value premium up to 5 years after the value and growth portfolio formation. We also
examine if growth (value) stocks really indicate high (low) company profits in the later years.
We further study the over-reaction hypothesis as an explanation for the value premium.

Our study is of interest and importance because Singapore is quickly becoming a center
for funds management in Asia. The total value of funds under management was only US$
18.1 billion in 1990, but this had grown to US$ 86.4 billion in 1995 and US$ 276.2 in 2000.
The results of our study have direct implications for fund managers investing in Singapore.
Among the 265 unit trusts managed in Singapore, 83% are equity funds with the lion’s
share invested in the Singapore stock market. Our results also have implications for stock
analysts and individual investors who make forecasts on the performance of Singaporean
companies. In addition, unlike the markets in the US and other developed countries, Sin-
gapore did not allow short selling during our sample period. This may make any value
stock over-reaction more unlikely as compared to growth stock over-reaction. It is inter-
esting, therefore, to investigate if the over-reaction of value stocks is less significant than
that to growth stocks. Furthermore, our study is useful to researchers who are interested in
international comparisons of value versus growth strategies.

Although there is a general agreement as to the existence of a value premium, the inter-
pretation of such premium is controversial. On the one hand,DeBondt and Thaler (1987),
Lakonishok et al. (1994)andHaugen (1997)argue that the value premium is due to investor
over-reaction to firm performance. Value (growth) stocks tend to be firms that are weak
(strong) on fundamentals such as earnings. Investors over-react to these fundamentals and
assign irrationally low (high) values to weak (strong) firms. When the over-reaction is cor-
rected, weak firms have high stock returns and strong firms have low returns. On the other
hand,Fama and French (1995, 1996, 2000)andDavis et al. (2000)argue that investors in
value stocks tend to bear higher fundamental risk of some sort, and their higher returns are
simply compensation for this risk. However, the regression results obtained using Singapore
data inFama and French (1998)do not show that their two-factor model is any better than
the CAPM in overall explanatory power. There is not much increase in adjustedR2, which is
around 0.3 for both CAPM and the two-factor models. This means that even if the additional
risk factor can explain some portion of the value premium for Singapore stocks, the portion
is small. There is still a significant portion of the value premium left unexplained.

We, therefore, focus on the over-reaction hypothesis in our study. Instead of testing the
extrapolation model (seeLakonishok et al., 1994), we examine the expectation errors by

3 SeeFama and French (1992, 1996), Lakonishok et al. (1994), andChan et al. (1991).
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comparing the forecasts of earnings growth rates for Singapore companies obtained from
the institutional-broker-estimates-system (I/B/E/S) with the actual earnings growth rate
of these companies. This provides more direct evidence on the over-reaction hypothesis.
Furthermore, we test if earnings growth rates and return on assets follow mean reversion
over time. According toLakonishok et al. (1994), failure to recognize the mean reversion
of earnings growth may be an important factor driving the observed over-reaction.

Our major findings are as follows. First, there is a value premium for Singapore stocks,
however, the premium is concentrated in the first 2 years after the portfolio formation,
indicating that the value premium is relatively short-lived in Singapore. Second, value
(growth) stocks do indicate a low (high) earnings growth rate and low (high) profitability in
the following years. Third, earnings growth is significantly overestimated for growth stocks
but it is not underestimated for value stocks. This suggests a one-way over-reaction, i.e.
investors over-react in the case of growth stocks but do not over-react in the case of value
stocks. This one-way over-reaction may be related to the fact that Singapore investors are
not allowed to short sell. Finally, we find some evidence of mean reversion for excess return
on equity (ROE) but not for excess earnings growth rates.

The rest of the paper proceeds as follows. The next section presents the evidence of a
value premium in Singapore.Section 3analyzes the earnings predictability and whether or
not earnings growth rates are over- or underestimated for Singapore stocks.Section 4further
examines the mean reversion of earnings and earnings growth rates over time.Section 5
concludes the paper.

2. Value premium

The sample period covered in this study is from 1975 to 1997. All accounting and stock
return data for Singapore companies were obtained from the Pacific-Basin Capital Market
(PACAP) Database. For any year under consideration, we form three pairs of (six) value
and growth portfolios based on P/B, P/E, and P/C ratios, respectively, and evaluate their
post-formation stock return performance using the Jensen, Treynor and Sharpe measures.

A company must satisfy the following criteria before it is included in the sample for year
t: (1) its stock must have traded on the last trading day of June of yeart; (2) it must have
accounting information for the fiscal year ending in (any month of) calendar yeart − 1;
and (3) it must have positive P/B, P/E, and P/C ratios.4 In addition, financial companies
are excluded, as their debt and equity structures are vastly different from non-financial
companies.5

2.1. Portfolio formation

Researchers have produced evidence that there is a significant relationship between the
size of a company and its security returns.Banz (1981)examines NYSE common stocks

4 Basu (1977)shows that the exclusion of firms with negative valuation ratios will have minimum impact on
portfolio returns.

5 However,Barber and Lyon (1997)have shown that value investment strategies are also applicable to financial
companies.
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from 1936 to 1975 and finds that smaller firms provide higher risk-adjusted returns than
larger companies.Bauman et al. (1998)and others have shown that smaller companies
produce significantly higher returns than larger companies both within and outside the
US. As value firms tend to be smaller in size, the value premium may be due, at least in
part, to the size effect. In order to remove the size effect and concentrate on value/growth
investment strategies, we employ a two-dimension sort to control for the size effect. A
similar methodology is adopted inBasu (1983).

For yeart, sample companies are first sorted and segregated into four size quartiles based
on their market capitalization at fiscal year ends in calendar yeart − 1. Although such a
method would not provide an exact ranking of companies, because different companies
have different fiscal year ends,Lakonishok et al. (1994)have found that such short timing
differences in ranking should not distort the results too much. Moreover, tests byFama and
French (1992)show that mixing firms with different fiscal year ends does not create much
deviation in final results.

Companies in each size portfolio are then ranked according to their valuation ratios.
We employ P/B or, equivalently, market-to-book value of equity (M/B), P/E and P/C as
determinants of value and growth. Book value of equity is defined as the book value of a
company’s total assets less the book value of all liabilities. It represents the accountant’s
valuation of the company’s net worth. Book value has an advantage over earnings, as
it is more stable over time. Earnings are measured as profit before extraordinary items
as these items are non-recurring in nature and should not affect long term valuation of
a security. Cashflow is measured as earnings plus depreciation. Some analysts prefer to
use cashflow as earnings may be distorted by different depreciation methods practised by
different companies.

The top (bottom) 25% of the companies with the highest (lowest) P/B in each size
quartile are selected to form a size-adjusted growth (value) portfolio. The same procedure
is performed on P/E and P/C. Altogether, three pairs of (six) value and growth portfolios
are formed every year for the period 1976 to 1997. Each value/growth portfolio can be
viewed as a mutual fund that invests in value/growth stocks. Equal weight is assigned
to each stock within the portfolio. Post-formation annual returns are computed for each
portfolio from year 1 to 5. Specifically, continuous compounding returns for the portfolios
are calculated every month from July of yeart to June of yeart + 1, and from July of year
t + 1 to June of yeart + 2, and so on. Dividends received from any stock are reinvested.
The 6-month (minimum) time lag between the availability of valuation ratios and return
measurements, as pointed out byFama and French (1992), would prevent any look-ahead
bias.

2.2. Risk-reward measures

Security performance should be evaluated both in terms of risk and return. Three tra-
ditional performance measures are employed in our study, namely, Jensen’s alpha, the
Treynor measure and the Sharpe ratio. For each portfolio, we compute the average return
for each month up to 5 years after the portfolio formation. Since portfolios are formed each
year from 1976 to 1997, there are 22 first-year post-formation periods with a total of 258
monthly portfolio returns (July 1976–December 1997). Similarly, there are 21 second-year



J.Y. Yen et al. / J. of Multi. Fin. Manag. 14 (2004) 19–34 23

post-formation periods with 246 monthly returns, and so on. Jensen’s alpha and the Treynor
measure are derived by running the following CAPM based regression.

Rpt − Rf t = αp + βp(Rmt − Rf t) + εp (1)

whereRpt is the value or growth portfolio return in montht; Rf t is ‘risk-free’ rate in month
t (proxied by the average deposit rate);Rmt is market return in montht (proxied by equally
weighted market return);αp is estimated intercept (Jensen’s alpha); andβp is estimated
slope.

Treynor measure= Rpt − Rf t

βp
.

As data on the risk-free rate (average deposit rate) is only available after 1980, the
regression is applied from January 1980 to December 1997. The regression is repeated for
each portfolio and each post-formation year. The Sharpe ratio is derived by dividing the
excess portfolio return by the corresponding monthly return’s standard deviation, (Rpt −
Rf t)/σp.

2.3. Value and growth performance

Table 1reports the summary statistics on post-formation portfolio performance for value
and growth stocks. For P/B based portfolios, the monthly average return of value stocks is
higher than that of growth stocks in years 1, 2, and 4, but lower in years 3 and 5. However,
the return differences between value and growth portfolios are only significant for the first
2 years. The average monthly value premium is 0.48% (t = 2.224) for year 1 and 0.42%
(t = 1.937) for year 2. Although the risk, as measured byβp andσp, is higher for value stocks
than for growth stocks throughout the 5 years, Jensen’s alpha, the Treynor measure, and the
Sharpe ratio are generally higher for value stocks than for growth stocks, especially for the
first 2 years.6 This means that the higher risk for value stocks is more than compensated for
by their higher returns.

For P/E based portfolios, the monthly average return of value stocks is higher than for
that of growth stocks throughout the 5 years after portfolio formation. Besides produc-
ing better returns, value stocks also have lower systematic risk and total risk compared to
growth stocks. Consequently, value stocks are ranked superior to growth stocks in terms of
Jensen’s alpha, the Treynor Measure and the Sharpe ratio. However, the value premium is
significant only for year 1. It is 0.33% per month with at-value of 1.739. For P/C based
portfolios, value and growth performance show a similar pattern to that of P/E based port-
folios. This means that depreciation does not significantly alter stock rankings and portfolio
returns.

Overall, we find that value stocks outperformed growth stocks based on all three clas-
sification ratios: P/B, P/E and P/C. This is consistent with previous findings, especially,
the findings on the value premium for Singapore as found byFama and French (1998).

6 Since the riskfree rate is not available until 1980, Jensen’s alpha, Treynor ratio and Sharpe ratio are obtained
based on regressions using data from 1980 to 1997. However, using modified Treynor ratio (Rp/βp) and Sharpe
ratio (Rp/σp) calculated with 1976–1997 data gives qualitatively the same results.
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Table 1
Summary statistics of value versus growth stocks (July 1976 to December 1997)

Value portfolios Year after portfolio formation

Year 1 Year 2 Year 3 Year 4 Year 5

Average monthly portfolio return,Rp (%)
Low P/B 1.14 1.28 1.01 1.06 0.92
Low P/E 1.08 0.91 1.03 1.13 1.07
Low P/C 1.12 0.88 0.99 1.04 1.03

Beta,β̂p (t-statistic in parentheses)
Low P/B 1.05 (60.01)b 1.02 (53.75)b 0.99 (55.66)b 1.01 (56.87)b 0.97 (52.78)b

Low P/E 0.90 (51.21)b 0.90 (49.45)b 0.88 (51.23)b 0.86 (43.41)b 0.87 (36.49)b

Low P/C 0.93 (50.57)b 0.89 (55.65)b 0.90 (53.42)b 0.90 (46.80)b 0.98 (43.59)b

S.D.,σp (%)
Low P/B 8.19 8.10 7.97 8.12 7.94
Low P/E 7.09 7.19 7.14 7.10 7.43
Low P/C 7.35 7.10 7.31 7.38 8.02

Jensen’s alpha,̂αp; (%) (t-statistic in parentheses)
Low P/B 0.04 (0.319) 0.19 (1.290) −0.02 (−0.174) 0.07 (0.468) 0.07 (0.479)
Low P/E 0.07 (0.498) −0.09 (−0.597) 0.11 (0.811) 0.21 (1.367) 0.27 (1.421)
Low P/C 0.03 (0.230) −0.15 (−1.182) 0.05 (0.338) 0.10 (0.656) −0.23 (−1.775)a

Treynor,(Rp − Rf )/β̂p

Low P/B 0.64 0.79 0.57 0.66 0.59
Low P/E 0.67 0.50 0.72 0.85 0.82
Low P/C 0.63 0.44 0.65 0.71 0.69

Sharpe ratio,(Rp − Rf )/σp

Low P/B 0.09 0.12 0.09 0.09 0.08
Low P/E 0.10 0.09 0.10 0.12 0.10
Low P/C 0.10 0.08 0.10 0.10 0.09

Growth portfolios

Average monthly portfolio return,Rp (%)
High P/B 0.66 0.87 1.09 0.95 1.15
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High P/E 0.75 0.82 0.91 0.82 0.83
High P/C 0.78 0.82 0.86 1.06 0.78

Beta,β̂p (t-statistic in parentheses)
High P/B 0.94 (47.87)b 0.91 (51.25)b 0.88 (50.36)b 0.91 (53.02)b 0.80 (39.99)b

High P/E 1.03 (64.58)b 1.02 (56.22)b 1.01 (50.66)b 0.98 (54.56)b 0.96 (44.93)b

High P/C 0.98 (60.10)b 0.99 (51.58)b 1.00 (47.78)b 0.93 (47.70)b 0.87 (41.46)b

S.D.,σp (%)
High P/B 7.53 7.30 7.11 7.31 6.72
High P/E 7.92 8.10 8.30 7.89 7.96
High P/C 7.64 7.90 8.18 7.61 7.29

Jensen’s alpha,̂αp; (%) (t-statistic in parentheses)
High P/B −0.26 (1.687)a −0.17 (−1.216) 0.20 (1.484) 0.02 (0.154) 0.39 (2.443)b

High P/E −0.29 (−2.34)b −0.27 (−1.895)a −0.10 (−0.664) −0.18 (−1.24) −0.01 (−0.089)
High P/C −0.23 (−1.775)a −0.23 (−1.551) −0.08 (−0.481) 0.08 (0.546) −0.03 (−0.161)

Treynor,(Rp − Rf )/β̂p

High P/B 0.32 0.41 0.83 0.62 1.00
High P/E 0.31 0.33 0.49 0.42 0.50
High P/C 0.36 0.36 0.52 0.69 0.49

Sharpe ratio,(Rp − Rf )/σp

High P/B 0.04 0.08 0.11 0.09 0.13
High P/E 0.04 0.06 0.07 0.06 0.06
High P/C 0.05 0.06 0.07 0.10 0.07

Value-growth

Difference in returns (t-statistic in parentheses)
P/B 0.48 (2.22)b 0.42 (1.937)a −0.08 (−0.391) 0.11 (0.552) −0.23 (−0.979)
P/E 0.33 (1.739)a 0.09 (0.428) 0.12 (0.537) 0.31 (1.383) 0.24 (0.866)
P/C 0.34 (1.855)a 0.06 (0.292) 0.13 (0.565) −0.02(0.073) 0.25 (0.937)
Number of observations 258 246 234 222 210

Size-adjusted value and growth portfolios based on P/B, P/E and P/C ratios are formed each year from 1976 to 1997. Continuous compounded monthly returns are
measured starting from July of the formation year. Average monthly portfolio returns for each formation period (first to fifth year after the portfolioformation), portfolio
beta, standard deviation, Jensen’s Alpha, Treynor’s measure, the Sharpe ratio, and the value premium (value-growth) are reported.T-statistics are in parentheses.

a Denotes significance at 10% level.
b Denotes significance at 5% level.
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However, the value premium for Singapore is mainly concentrated in the first 2 years after
the portfolio formation, while the value premium has been documented for up to 5 years
after the portfolio formation in the US.

Bauman et al. (2001)studied the performance of growth stocks and value stocks for the
period of 1986–1996 in six countries in the Pacific Basin, including Singapore. They find
that value stocks have higher returns than growth stocks in all six countries. For Singapore,
however, the annual value premium of 6.8% is not statistically significant, which is incon-
sistent with our 1 year significant value premium reported inTable 1. This could be due to
the different sample period used between their study and ours. In addition, they form their
value and growth portfolios based on the P/B value directly and we form our portfolios base
on a two-dimensional sort. They examine the value premium on a year-to-year basis, i.e. the
1-year value premium after portfolio formation, and find that the value premium is positive
in, at least, 7 out of 10 years. Similar to their findings, our 1-year value premium exists in
about two-thirds of the years, specifically, 13, 16, and 14 out of 22 years for P/B, P/E, and
P/C based portfolios, respectively. For the remaining years, value portfolios under-perform
the growth portfolios (value discount). However,t-statistics are mostly significant for the
value premium, but are insignificant for the value discount.7

3. Over-reaction of investors

DeBondt and Thaler (1985, 1987)suggest that the value premium is due to suboptimal
behaviors associated with over-reaction or expectation errors.Lakonishok et al. (1994)
provide supporting evidence that higher returns to value strategies are due to investors’
expectation errors. This is further confirmed byLa Porta et al. (1997)andBauman and
Miller (1997). In addition,La Porta (1996)examines the relationship between analysts’
forecasts and actual growth in earnings and finds that forecasts of analysts are too optimistic,
especially for growth stocks.Dechow and Sloan (1997)also show that the success of value
strategies arises from taking contrary positions to ordinary investors who naively rely on
analysts’ forecasts.

Following these authors, we focus on the over-reaction hypothesis as a major explanation
for the value premium in Singapore. First, we examine if high (low) P/B and P/E ratios
in the formation year are good indicators of high (low) earnings and earnings growth,
respectively, in the next few years. If investors think they are, while they actually are not,
then investors will overvalue growth stocks and undervalue value stocks. This can lead
to a value premium in the later years when investors realize that growth stocks are not
performing up to expectations, etc. Second, we examine if analysts’ forecasts of earnings
are overly optimistic (or overly pessimistic). Even if growth (value) stocks do have high
(low) earnings, and earnings growth, in the later years, the market participants may over-
or underestimate the earnings and earnings growth. A value premium will then result when
the overestimation is corrected later on.

7 Detailed results are not reported to save space, but are available upon request.
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3.1. Predictability on earnings and earnings growth

Fairfield (1994)restates the dividend discount model in terms of accounting information.
Specifically, P/E is stated as a function of the expected future earnings growth rate, and P/B
as a function of the expected level of future return on equity (ROE). The model predicts that
P/B should correlate positively with future ROE and that P/E should correlate positively with
the future growth rate in earnings. Together these ratios reveal information about expected
future profitability relative to current profitability.

ROE is used as a measure of earnings. However, as economic conditions fluctuate over the
years, absolute earnings are not comparable over different time periods. FollowingFairfield
(1994), we use excess earnings (ROEx) to gauge the fundamental performance of value and
growth firms after portfolio formation. Excess earnings is defined as

ROEx
it = ROEit − ROEmt (2)

where ROEit = Yit/Bit, Yit is net profit after tax of firmi for yeart, Bit is book value equity
of firm i at the end of yeart, ROEmt is the median ROE of all firms in the market for yeart.

Similarly, we examine excess earnings growth rates of Singapore firms. Excess earnings
growth is defined as

EGx
it = EGit − EGmt (3)

where EGit = (EPSit − EPSit−1)/|EPSit−1|, EPSit is earnings per share of firmi for yeart,
|·| is absolute value of (·), EGmt is the median earnings growth rate of all firms in the market
for yeart.

Based on P/B and P/E, annual ROEx and EGx of value and growth portfolios are computed,
respectively, up to 5 years after their formation. If P/B and P/E are of use in predicting future
earnings, and earnings growth, as predicted byFairfield (1994), we should observe that high
P/B (P/E) are associated with high ROEx (EGx) in the subsequent years. The results are
pooled for various formation years and presented inTable 2.

From Panel A, we see that the average P/B ratios for value and growth portfolios are 0.73
and 2.59, respectively, during the year of portfolio formation. The average median ROEx

for value portfolios is consistently negative for the subsequent 5 years, while the average
median ROEx for growth portfolios is consistently positive. The difference between the two
is statistically significant throughout the 5 years. In Panel B, we see that value portfolios
have an average P/E ratio of 10.67 while growth portfolios have an average P/E ratio of
52.62. For the first 3 years after the portfolio formation, the average median EGx is negative
for value portfolios but positive for growth portfolios. In year 4, the average median EGx of
growth portfolios turns negative and it is even more negative than the corresponding median
EGx of value portfolios. In year 5, the median EGx is positive for value stocks but negative
for growth stocks. However, thet-statistics of the difference are significant only for the first
2 years.8

Fig. 1 plots the yearly ROEx and EGx, after portfolio formation, for value and growth
stocks, as reported inTable 2. The upper graph inFig. 1 indicates that ROEx exhibits slow

8 Wilcoxon’s test give qualitatively the same results.



28
J.Y.Yen

etal./J.ofM
ulti.F

in.M
anag.14

(2004)
19–34

Table 2
Post-formation fundamental performance of value and growth firms

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Panel A: ROEx

Average portfolio P/B
Low P/B 0.73
High P/B 2.59

Average of median ROEx

Low P/B −0.0252 −0.0248 −0.0229 −0.0183 −0.0122
High P/B 0.0352 0.0243 0.0181 0.0160 0.0125
(Value-growth) in ROEx

(t-statistic in parentheses)
−0.0604 (−13.86)a −0.0491 (−11.04)a −0.0410 (−7.202)a −0.0343 (−7.613)a −0.0248 (−3.858)a

Panel B: EGx

Average portfolio P/E
Low P/E 10.67
High P/E 52.62

Average of median EGx

Low P/E −0.1467 −0.1324 −0.0498 −0.0408 0.0493
High P/E 0.2016 0.0734 0.0117 −0.1244 −0.0441
(Value-growth) in EGx

(t-statistic in parentheses)
−0.3483 (−4.182)a −0.2058 (−3.787)a −0.0615 (−1.559) 0.0836 (0.541) 0.0934 (1.039)

For each formation year, excess ROE (ROEx) and excess earnings growth rates (EGx) of individual firms (in each portfolio) are calculated up to a period of 5 years. The
excess ROE is the arithmetic difference between a firm’s ROE and the grand market median ROE (in the same year). The excess earnings growth rate is the arithmetic
difference between firms’ growth rates and the grand market median growth rate (in the same year). The medians of the excess ROE and earnings growth rateare
computed for each portfolio. The results are pooled for various formation years, 1976–1997.T represents the number of years after portfolio formation. Thet-statistics
are in parentheses. ROEx

it = ROEit − ROEmt , where ROEit = Yit/Bit, Yit is net profit after tax of firmi in yeart andBit the book value of equity of firmi at the end of
yeart. ROEmt is the grand market median ROE for yeart. EGx

it = EGit − EGmt , where EGit = (EPSit − EPSit−1)/|EPSit−1|; EPSit is earnings per share of firmi in year
t. EGmt is the grand market median EG for yeart.

a Denotes significance at 5% level.
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Fig. 1. Performance of value and growth firms: (a, b) plot the excess ROE (ROEx) and excess earnings growth rates
(EGx) from 1 to 5 years after the portfolio formation, respectively. The top line in (a) represents the performance
of stocks with high P/B (growth) ratios while the lower line represents the performance of stocks with low P/B
(value) ratios. Similarly (b) shows the performance of stocks with high P/E ratio versus that of stocks with low
P/E ratios. The data used in (a, b) are from Panels A and B ofTable 2, respectively.

mean reversion for both value and growth portfolios. For growth stocks, ROEx declines
monotonically from 3.52% in year 1 to 1.25% in year 5, while for value stocks, ROEx

increases monotonically from−2.52% in year 1 to−1.22% in year 5. This suggests that
growth (value) stocks show higher (lower) ROE than the market, even 5 years after their
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portfolio formation, although excess ROE for growth (value) stocks is getting smaller
(larger) over time. The lower graph ofFig. 1 shows that EGx exhibits even faster mean
reversion for both value and growth stocks.

On the whole, we can say that value (growth) stocks do have some predictive power for
the earnings (earnings growth rate) in the subsequent years, especially, in the first 2 years
after the portfolio formation. This is consistent with the street wisdom and the previous
findings byFama and French (2000)that successive earnings growth rates do not follow a
random walk.

3.2. Earnings forecast error

If analysts’ forecasts on earnings growth rates for each individual firm is a good represen-
tation of the market expectation, then a direct comparison between such forecasts and the
actual earnings growth rates can reveal, to a certain extent, whether market participants are
overly optimistic about growth stocks and overly pessimistic about value stocks. One-year
ahead consensus forecasts on earnings growth rates for all individual firms are obtained from
I/B/E/S for the period 1985–1997.9 These are matched with the actual earnings growth rate
of the corresponding firms. After removing the top/bottom 5% of the sample to eliminate
outliers, there are 531 pairs of observations in the sample.10 Panel A ofTable 3presents the
summary statistics for the entire sample. It is obvious that the expectation is much higher
than the realization. The mean (median) 1-year ahead forecast is 38.37% (15.71%) which is
significantly different from 0 (t = 11.51), while the actual mean (median) earnings growth
rate is−0.7% (0.95%), which is not significantly different from zero (t = −0.327). How-
ever, the difference between expected and actual earnings growth is statistically significant
at the 5% (t = 10.74) level. In addition, the expected earnings growth rates are positively
skewed. These results indicate that analysts’ forecasts are overly optimistic in general.

Panels B and C present the summary statistics for P/E based value and growth portfolios,
respectively. There are 141 observations for the value portfolios and 81 observations for
the growth portfolios. If the over-reaction hypothesis is correct, then we should observe
higher expected growth than actual growth for growth stocks but lower expected growth
than actual growth for value stocks. Consistent with this hypothesis, Panel C indicates
that the expected growth rate for growth stocks is much higher than the actual growth
rate of these stocks. The mean (median) expected growth rate for growth stocks is 79.74%
(58.4%), while the mean (median) actual growth rate is only 7.92% (5.67%). The difference
between the two is statistically significant at the 5% level. However, inconsistent with the
over-reaction hypothesis, the mean expected growth rate for value stocks is also higher than
the mean actual growth rate of these stocks although the difference is much smaller. The
mean expected growth rate is 3.04%, which is insignificant (t = 0.973), while the actual
growth rate is−8.66%, which is significantly negative at the 5% level (t = −2.989). The

9 There is no direct earnings or ROE forecasts available for Singapore firms in I/B/E/S, hence we only study
forecast accuracy regarding earnings growth rate of value versus growth stocks based on P/E.

10 Another way to test the forecast error is to examine standardized unexpected earnings (SUE). We do not use
SUE in our test because there are usually not many different forecasts for the same firm, especially in the earlier
years of our sample.



J.Y. Yen et al. / J. of Multi. Fin. Manag. 14 (2004) 19–34 31

Table 3
Expected earnings growth rate and actual earnings growth rate, 1985–1997

Mean t-value Median S.D. Number of observations

Whole sample
Expected 0.3837 11.51a 0.1571 0.8682 531
Actual −0.0070 −0.327 0.0095 0.4928 531

Difference 0.3814 10.74a 0.1476 531

Value portfolio (low P/E)
Expected 0.0304 0.973 −0.0462 0.3705 141
Actual −0.0866 −2.989a −0.0420 0.3441 141

Difference 0.1170 2.632a −0.0042 141

Growth portfolio (high P/E)
Expected 0.7974 8.054a 0.5840 1.1146 81
Actual 0.0792 1.274 0.0567 0.5594 81

Difference 0.7182 6.486a 0.5273 81

Expected earnings growth rates and actual earnings growth rates are analyzed on an individual firm level from 1985
to 1997. Expected earnings growth rates are proxied by consensus of analysts’ forecasts (1 year ahead forecast)
provided by I/B/E/S. Actual earnings growth rates are obtained from PACAP. The top and bottom 5% of the sample
are removed to eliminate extreme observations. The summary statistics for the whole sample, as well as value and
growth subsamples are reported. Paired samplet-tests are performed on firms with both expected earning growth
rates and actual earning growth rates.

a Denotes significance at 5% level.

difference between the two is 11.7%, which is also significant at the 5% level. On the other
hand, the median expected growth rate is slightly lower than the median actual growth rate.
Although not shown, the difference of−0.42% is not statistically significant based on the
Wilcoxon’s rank-sum test with paired observations.

Overall, the results inTable 3suggest that there is a one-way over-reaction, i.e. analysts
consistently overestimate the earnings growth rate for growth stocks but do not underesti-
mate the earnings growth rate for value stocks. In other words, the value premium in Singa-
pore is mainly due to investors’ over-reaction to growth stocks, but not due to over-reaction to
value stocks. One possible reason for this one-way over-reaction pattern is that short selling
was not allowed in Singapore up until 2002. This may restrict the over-reaction on the nega-
tive side, and hence, no underestimation of earnings growth rates for value stocks is observed.

4. Mean reversion of profitability and earnings’ growth

If ROE and earnings growth rates exhibit mean reversion while investors fail to recognize
and extrapolate past profitability and earnings growth too far into the future, then estimation
errors will result.Lakonishok et al. (1994)provide supportive evidence of this.

The classical economic theory states that, in a competitive market, the rate of return on
investment tends toward equality in all industries. Industries with abnormal profit opportu-
nities will attract more competition while loss-making firms in sunset industries will exit
the business. Abnormal profit or loss cannot be sustained in the long run. This implies that
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the profitability of individual firms will revert towards the market average.Fama and French
(2000)estimate the rate of mean reversion to be approximately 38% per year, i.e. above
market earnings will fall by 38% per year towards the market average. Similar results are
found byLev (1969).

In general, researches on predictability of earnings growth rates produce different con-
clusions.Little (1966) andBall and Watts (1972)essentially report that earnings growth
rates over time appear to be distributed randomly. Unlike ROE, earnings growth rates do not
exhibit a trend and cannot be predicted based on past earnings growth rates. Such random
earnings growth rates are also known as ‘Higgledy Piggledy Growth’. However,Fama and
French (2000)find strong linear autocorrelation between successive earnings growth rates
and conclude that these are predictable and do not follow a random walk.

Following their studies, we examine if ROE and earnings growth rate exhibit mean
reversion in Singapore using the following regression models:

ROEx
it = a + b ROEx

it−1 + εt (4)

EGx
it = a + b EGx

it−1 + εt (5)

All variables in the regression models have been defined inSection 3. The data are pooled
across all firms and all formation periods.Table 4reports regression results forEqs. (4) and
(5) in Panels A and B, respectively.

Panel A shows that, for the full sample regression consisting of 2047 observations, the
coefficient of lagged ROEx is 0.6460 with at-value of 32.27, which is statistically significant
at any conventional level. This implies that, for the market as a whole, excess earnings reverse
to the mean at an average rate of 35.40% per year. For value (low P/B) stocks, there are 617

Table 4
Reversion of excess profitability and excess earnings growth, 1976–1997

Intercept ROExit−1 R2 Number of
observations

Panel A: ROExit
Whole sample −0.0740 (−3.026)a 0.6460 (32.27)a 0.3275 2047
Value portfolio (low P/B) −0.0185 (−2.845)a 0.9402 (9.964)a 0.1553 617
Growth portfolio (high P/B) 0.0019 (0.341) 0.6132 (22.63)a 0.4871 619

Intercept EGx
it−1 R2 Number of

observations

Panel B: EGx
it

Whole sample −0.9860 (−0.509) 0.0002 (0.006) 0.0001 1907
Value portfolio (low P/E) −0.2500 (−3.456)a −0.0276 (−0.776) 0.0010 534
Growth portfolio (high P/E) 3.9010 (0.953) −0.2401 (−0.355) 0.0001 528

Pooled regressions of excess ROE (ROEx
it) on lagged excess ROE (ROEx

it−1) and excess earnings growth rates
(EGx

it) on lagged excess earnings growth rates (EGx
it−1) are reported. The test period spans from 1976 to 1997.

There are 2100 firm-year observations. Panel A shows the mean reversion of excess profitability for all firms as
well as for value and growth firms. Panel B shows the first year mean reversion of excess earnings growth for value
and growth P/E firms. The variables are defined as follows: ROEx

t = ROEt −ROEmt . ROEmt is the market median
ROE for yeart. Similarly, EGx

it = EGit − EGmtEGit = (EPSit − EPSit−1)/|EPSit−1| where EPSit is earnings per
share ofi in yeart. EGmt is the market median EG for yeart.

a Thet-statistics are in parentheses, denotes significance at the 5% level.
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observations. The estimated coefficient for lagged ROEx is 0.9402 which is significant at the
5% level, indicating that excess earnings reverse to the mean at a slow rate of 6% per year.
On the other hand, the sample of growth (high P/B) stocks consists of 619 observations.
The estimated coefficient is 0.6132, which is also significant at the 5% level, implying that
excess earnings reverse to the mean at the rate of 38.62% per year. In view of the overall
optimistic forecasts for both value and growth stocks found in the previous section, failure
to recognize the faster mean reversion for growth stocks as compared to value stocks is
consistent with the one way over-reaction.

However, from Panel B, we find that the estimated coefficient of lagged EGx is small and
statistically insignificant for the full sample as well as for both value and growth portfolios.
Therefore, no strong statistical inference can be made from these regressions.

5. Conclusion

Given the above findings we can conclude the following. First, no matter whether value
and growth portfolios are formed based on P/B, P/E, or P/C, value stocks always produce
higher returns than growth stocks in Singapore in the subsequent years, especially in the first
2 years after the portfolio formation. This provides further evidence that a value premium
exists in Singapore, but the value premium may not last up to 5 years as documented in
other countries.

Second, growth (value) stocks do indicate high (low) company profitability and earnings
growth rates in the future. However, investors tend to over estimate growth for growth
stocks, which is consistent with the expectation error hypothesis. On the other hand, there
is no evidence of under estimation of earnings growth for value stocks. Such an asymmetry
may be due to the fact that no short selling is allowed in Singapore.

Finally, we find some evidence of mean reversion for excess earnings. The excess earnings
of growth stocks revert to the market average faster than for value stocks. However, there is
no evidence of mean reversion for excess earnings growth. Therefore, we cannot infer that
failure to recognize mean revision is as a possible reason for the one-way over-reaction that
we find in this study.
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