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Abstract: This paper provides global evidence supporting the hypothesis that expected return models
are enhanced by the inclusion of variables that describe the evolution of book-to-market—changes
in book value, changes in price, and net share issues. This conclusion is supported using data
representing North America, Europe, Japan, and Asia. Results are highly consistent across all global
regions and hold for small and big market capitalization subsets as well as in different subperiods.
Variables measured over the past twelve months are more relevant than variables measured over the
past thirty-six months, demonstrating that recent news is more important than old news.
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1. Introduction

The international asset pricing research has identified a number of firm specific characteristics
able to explain the cross-section of global equity returns. Arguably the strongest and most persistent
predictor of global equity returns is the book-to-market ratio (B/M), where it has been found that high
B/M stocks have high average returns and low B/M stocks have low average returns (Fama and French
(1998, 2012), Hou et al. (2011), and Asness et al. (2013)). In the typical case, the cross-section of returns
at time f 4 1 is regressed on the time ¢ cross-section of B/M ratios along with other characteristics such
as market capitalization and momentum.! While this approach has clearly demonstrated the efficacy
of B/M in explaining the cross-section of returns, the empirical methodology inherently assumes that
the time t observation of B/M contains the most relevant information for estimating expected returns.
The alternative to this is that the history of B/M, the dynamic process by which B/M evolves from time
t — k to time ¢, contains relevant information that can be used to improve on the model’s average return
estimates. Using equity returns from twenty-three global markets over 1991-2016, we ask whether the
inclusion of variables that describe the history of B/M improves empirical asset pricing models relative
to models that include only the most recent realization of B/M.

To summarize our primary findings, we find strong support for the hypothesis that the evolution
of B/M enhances the model’s ability to explain average returns. Perhaps the most significant finding is
the consistency of our results across all global regions. Following Fama and French (2008, hereafter
referred to as FF), we decompose B/M into three terms—the change in price from month ¢ — k to month ¢,
the change in book equity over t — k to t, and B/M at time t — k. When k = 12 months, we find that

1 Ttis standard to use accounting variables that are lagged by six months to ensure that the data is actually available to the

researcher or practitioner at time ¢.
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changes in book equity, changes in price, and lagged B/M ratios are all significant determinants of
expected returns with the magnitudes of the coefficients on book equity and price changes being
significantly larger than the coefficients on historic B/M. Using the t-statistic as the metric, changes in
book values are the strongest predictors of returns of the three B/M components. Consistent across all
regions, the three components remain significant when k = 36 months, with the coefficients on changes
in price and in book equity continuing to be larger in magnitude than the coefficients on B/M; however,
relative to when k = 12, nearly all coefficients for all regions move closer to zero, suggesting that recent
information is more relevant than more distant information. To test robustness, we divide the sample
into small and large market capitalization subsamples as well as first and second half subperiods.
The B/M evolution hypothesis is supported in both the set of large cap stocks and small cap stocks as
well as in both subperiods.

The firm’s decision to repurchase or to issue new shares is directly related to the evolution of B/M
via changes in total book equity and changes in total market value. Net share issues, the number of
shares issued less the number of shares repurchased over the time interval  — k to ¢, is therefore also
included in our analysis as an additional variable describing the evolution of B/M. This is an important
contribution of this paper.

Univariate sorts and Fama-MacBeth regressions show that net share issuance predicts the
cross-section of returns in the global regions of North America, Europe, and Asia, but not in Japan.
Positive net share issues (net increases in shares) have a significant negative effect on expected returns
only in North America, Europe, and Asia. Net share issues are more informative for expected returns
within the set of big stocks than within the set of small stocks and are more relevant over the recent
half of the sample period relative to the early half of the sample. As with our previous results, returns
are more sensitive to net share issues when k = 12 relative to when k = 36, demonstrating that recent
information about issues and repurchases is more relevant than old information. We find no relation
between net share issues and returns for Japan.

The paper continues as follows. We begin in Section 2 with a brief overview of the related literature.
The data, methodology, and testable implications are described in Section 3. Section 4 provides a
detailed discussion of the regression results pertaining to the book-to-market decomposition as well as
the results for a series of robustness tests. Section 5 focuses on results pertaining to net share issues.
We provide a brief discussion of results in Section 6 and a conclusion in Section 7.

2. Literature Review

This study builds on the lines of research related to the value premium, international asset pricing,
and share issue and repurchase behavior. In this section, we briefly survey the literature related to
these three lines and describe how this paper extends the research.

It is now well documented that stocks with high B/M ratios have larger average returns than
stocks with low ratios (see the early study by DeBondt and Thaler (1985)). This finding challenges
the capital asset pricing model (CAPM) and has led to the exploration of multifactor models which
generally include a factor to specifically capture the value premium (Fama and French (1992, 1993)).
While it is still not fully understood why B/M ratios impact expected returns, several theories have been
proposed. Fama and French (1993) suggest a risk story, whereby value stocks are riskier than growth
stocks, resulting in higher expected returns for value stocks, and Lakonishok et al. (1994) suggest
an overreaction behavioral story. This paper follows a different route. Following Daniel and Titman
(2006) and Fama and French (2008), we study the value effect by decomposing B/M into components to
determine how the information about the evolution of B/M across time increases model performance.

A second line of research focuses on international asset pricing. While early studies tend to focus
primarily on testing a world CAPM (Stehl (1977), Korajczyk and Viallet (1989), and Chan et al. (1992),
for example), more recent studies have focused on multi-factor models and have debated whether
global asset prices are best described using a world or a local model. Fama and French (1998) test a
global version of their three-factor model, and Griffin (2002) finds that size and book-to-market factors
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perform well in explaining global stock returns. Studies by Fama and French (2012), Hou et al. (2011),
and Asness et al. (2013) confirm the value effect in global markets.

This paper extends these two lines of literature by exploring the B/M evolution hypothesis using
global stock returns. Our test focuses on twenty-three global markets divided into the regions of North
America, Europe, Japan and Asia. Previous research has studied only single markets such as the U.S.
or China (Fama and French (2008) and Cakici et al. (2015)), making this the most comprehensive study
of the evolution hypothesis. We add to these studies by showing that the evolution of B/M indeed
improves expected return estimates consistently across all global regions.

There is also literature describing the relation between share issuance and returns for the U.S.
market (see, for example, Loughran and Ritter (1995), Daniel and Titman (2006), Pontiff and Woodgate
(2008), and Fama and French (2008)). The seminal papers by Loughran and Ritter (1995) and
Ikenberry et al. (1995) document respectively significant negative returns following IPOs and SEOs
and abnormally high returns following repurchases in the U.S. market.

Aside from McLean et al. (2009) who find that net share issuance predicts the cross-section of
returns across the pooled set of global markets, the research on share issuance in global markets is
still in its infancy. We add to this literature by documenting several new results on global net share
issuance. Different from McLean et al. (2009), we take a more detailed look at net share issuance at a
regional level allowing for the possibility of cross-region differences.

A primary concern with this type of asset pricing research is data snooping (Lo and MacKinlay
(1990)). One approach to alleviating such concerns is by conducting out-of-sample tests by either
choosing a completely distinct sample or by selecting a different time period. By studying the four
distinct global regions of North America, Europe, Asia, and Japan, our study is a series of out-of-sample
tests of the B/M evolution hypothesis. Additionally, by implementing the same methodology as used
by Fama and French in their investigation of B/M in the U.S. market, we further ensure our results are
not a result of data snooping. Our consistent results across the four well-defined and distinct regions
provides great confidence in the robustness of our results.

3. Methodology and Data

Our test of the B/M evolution hypothesis begins with a description of our primary measure for

B/M evolution. Define BM; as the time t log of B/M, dB,_ ; as the change in the log of book equity from

time t — k to t, and dM;_i as the change in the log of price between time t — k and t. Following FF,
we decompose B/M as

BM; = BM— + dByp — dM; 4 @

Hence, the decomposition demonstrates that B/M evolves from time ¢ — k to time f via changes in book
equity and changes in price.

FF provide a rationale for why the evolution of B/M may be related to returns. Assuming clean
surplus accounting, the dividend discount model can be written as

M _ Y EYtiq —dByyrtpye) /(1 +7)" o)
B B;

where M; is the price at time ¢, B; is the time ¢ book value, Y; is the equity earnings per share,
dBy_1+ = Bt — By_1 is the change in per share book equity (not log difference)?, and r can be thought
of as the long-term average expected stock return. Two observations are clear from Equation (2).
First, controlling for expected earnings and expected changes in book equity relative to book equity,
(Y¢4r —dBiirr-14+1)/Bt, Bt/ My is positively correlated with the return r. This provides a rationale

2 Only in this in instance is dB;_1; measured as changes in book value. Everywhere else, dB;_1; is the difference in log

book values.
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for including B/M into models of expected returns. Second, cross-sectional dispersion in expected
cashflows, E[Y¢yr —dBy1-14+7|/Bt, obscures the relation between B/M and r, and hence, B/M is a
noisy measure of returns. If dB;_ ; and dM;_j ; from Equation (1) contain information about expected
cashflows or expected returns, then including them in the empirical asset pricing model will help to
disentangle cashflows and expected returns thus improving expected return estimates.

3.1. Data

Stock return and fundamental data for twenty-three countries are from Datastream for the sample
period January 1991 through December 2016 and include both large and small cap stocks as well as both
active and inactive firms.3 The twenty-three countries represent the developed markets as classified by
MSCI. This is the same set of countries studied by Fama and French (2012), with the one exception that
our set replaces Greece with Israel. Also consistent with Fama and French (2012), the countries are
grouped into the four regions: North America (United States and Canada), Europe (Austria, Belgium,
Denmark, Finland, France, Germany, Ireland, Israel, Italy, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom), Japan, and Asia (Australia, New Zealand, Hong Kong,
and Singapore). Individual stock returns that exceed 200% are considered missing. All returns are
denominated in U.S. dollars and are in excess of the one-month U.S. Treasury rate.*

The stock characteristics used for our empirical tests are the market capitalization, book-to-market
equity, momentum, and net share issues. MC; is the log market capitalization computed by multiplying
price by shares outstanding observed in month t. For book-to-market equity, we use the data item
available in Datastream. Datastream constructs book-to-market each month using the most recently
available book equity data divided by the current month’s market capitalization. In all empirical tests,
we use the log of book-to-market observed at a lag of six months which is denoted as BM;. MOM,; is
the cumulative return computed over months ¢ — 12 through ¢ — 2 (skipping month ¢ — 1), and NS;_ ;
is the change in the total number of shares outstanding, adjusted for stock splits, over a k-month
interval. NS;_y; is positive when the number of shares issued is greater than the number of shares
repurchased over the time interval and is negative if the opposite is true. Differences in log book values
and differences in log prices over a k-month period are denoted as dB;_i ; and dM;_y ;, respectively.

It is necessary for variables that are informative about the evolution of book-to-market to be
measured over the same time period. To ensure that accounting data is available for use at time ¢,
we lag the book-to-market ratio by six months. This then requires us to also lag dB;_y s, dM;_i ;, and
NS,_i s by six months so that the changes in price, book value, and net share issuance are all measured
over precisely the same interval. For example, when k = 12 and December 1990 is time ¢, we measure
dB;_it, dM;_kt, and NS,y ; over the period June 1989 to May 1990. BM; and BM;_1; are from May 1990
and June 1989, respectively. When k = 36, the data used for the empirical tests extends from January
1993 through December 2016. For the time t date of December 1992, we use the dB;_y ;, dM;_x;, and
NS;_j s from June 1989 to May 1992. BM; and BM;_34 are from May 1992 and June 1989, respectively.5

3.2. Regression Models

Our empirical tests are based on the well-used Fama and MacBeth (1973) regression framework
where the cross-section of returns is regressed on a set of stock-specific characteristics. Following FF,
we consider three regression models. The first is the empirical model where the time ¢ 4 1 cross-section
of individual stock returns is regressed on MC, BM, and MOM from time ¢:

Rip1 = agp1 +a1,441MCy + ap 1 1MOM; + a3 ;1 BM; + e, 11 3)

The actual dataset is from June 1989 to December 2016. Nineteen months are required to construct the key variables.
Throughout the paper, returns are expressed in U.S. dollars. Issues related to exchange rate risk are assumed away.

5 Statistical details of the data may be found in the Appendix A.
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where ¢;1 is the error term.

This is the empirical model used by Fama and French (1992) but with the addition of momentum
(Carhart (1997)). To simplify notation, we suppress the individual stock index that indicates the
stock-specific returns and explanatory characteristics. The baseline regression model allows for
straightforward comparisons with other international studies, provides fundamental insight into
the global data used in this paper, and gives us a baseline to use as a comparison for when we
decompose B/M.

Our primary research question is whether the time evolution of BM; as measured by its three
components increases the predictive power of the model relative to using only the most recent
BM; which does not include information regarding its own past. The null hypothesis is that the
decomposition does not improve the explanatory power of the model. The alternative to the null is
that the evolution of BM; is informative and therefore past changes in book values and in prices do
increase the predictive power of the model. This may be the case if historic changes in book values
and in prices contain information about expected cashflows and expected returns. Our empirical
test of this hypothesis relies on the Fama-Macbeth regression of individual stocks on the three
book-to-market components along with a set of control variables—market capitalization (MC;) and
momentum (MOM;).

Stock issues and repurchases also directly influence book-to-market and expected returns and
are therefore an important part of its evolution. Research has found that net share issues predict
the cross-section of returns in both the U.S. and in global markets (Pontiff and Woodgate (2008),
McLean et al. (2009)). Firms that issue stock may do so because of the large investment opportunities
available to them, while firms that repurchase may do so because they lack investment opportunities
or to take advantage of potential undervaluation (Dittmar (2000) and Fama and French (2005)). To
further disentangle the effects of net share issuances from changes in book value and changes in prices,
we add net share issuances NS;_ ; to the right-hand side of the model. The empirical model we use is:

Riy1 = aop1 + a1,41MCy + ap i {MOM; + a3 s 1 BMy_j + ag p 1AMy
+as11dBy_j ¢ + ae i 1NSi_i s + €41

(4)

One of the issues we are particularly interested in is whether more recent information (new news)
is more informative than older information (old news). One way of capturing this dynamic is through
the choice of k. In our empirical study, we selectk = 12 and k = 36. Comparing the estimated
regression coefficients as well as their t-statistics for the different choices of k provides insight into how
the market prices new versus old information. FF consider three time lengths, k = 12, k = 36, and
k = 60, and find that current information is more relevant than older information for the U.S. markets.
To save space, we focus only on two time periods—one year and three years.

Under the null that the origins of book-to-market contain no additional information over that
already available using BM;, the slope coefficients on the explanatory variables BM;_i, dM;_ ;, and
dB;_i; must be equivalent in magnitudes with positive coefficients on BM;_y and dB;_; (a3++1 > 0,
as5¢+1 > 0) but negative slope coefficients on dM;_; (44411 < 0). In this case, the three terms collapse
to BM;. Under the alternative that the components of book-to-market are useful in capturing unique
dimensions of the cross-section of returns missed by BM;, the magnitudes of the slope coefficients on
BM;_k, dM;_x;, and dB,_i ; will differ based on their individual respective abilities to explain expected
cashflows and returns. Using the results from Model (4), we statistically test for differences between
price changes and book value changes. If the difference is significant, then the test shows which of
the variables exerts greater influence on expected returns. Finding that the difference is insignificant,
indicating that the magnitudes are equivalent, is a necessary but not sufficient condition for the null
hypothesis. It must also be the case that the magnitudes of the coefficients are equivalent to the slope
on BM;_y.

Under the alternative, where loadings on the different components differ, the interpretation of the
results is an issue. What does it mean for asset pricing if historic changes in price are more important
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than historic changes in book value, or vice versa? Daniel and Titman (2006) posit that changes in
book values are related to tangible information and changes in price are related to both intangible and
tangible information. To disentangle the two types of information, Daniel and Titman use the residuals
from regressing changes in price on B/M and on change in book value, thereby creating a new variable
that is orthogonal to tangible information. They refer to the change in price residuals as a measure of
intangible information. In the empirical framework used in this paper, we use the change in prices and
change in book value without orthogonalizing. Hence, within Daniel and Titmans’ interpretation, dM
captures both tangible and intangible information; however, intangible information, I, can be estimated
by subtracting dB from dM, I;_j; = dM;_y; — dB;_g ;.

FF critique this interpretation, arguing that it is unclear that changes in book values are a result of
tangible information and assert that it is more likely that book value changes are due to both tangible
and intangible information. Therefore, tangible and intangible information cannot be distinguished
using changes in book equity and prices. Based on Equation (2), Fama and French interpret changes
in price or changes in book values to be informative about expected cashflows or expected returns,
and finding that the coefficients on book value changes are larger than those for price changes (or vice
versa) only indicates that changes in book value are more informative about cashflows and returns.

The key to testing the null hypothesis is to identify whether the slope coefficients on the three
book-to-market components are equal. FF propose a simple, yet clever, test of this using a variation of
Model (4) that substitutes BM; for BM;_y,

Rit1 = boss1 + b1,t41MCt + by j 1 1MOM; + b3 4 1BMy + by p 1AMy 4

5
+b5,141dB;_ ¢ + bt 1NSi_it + et 1 ©)

From the decomposition of book-to-market, we can write BM;_y = BM; — dBy_j; + dM;_j .
Substituting this identity into Model (4) and rearranging the terms yields the following relations
between Models (4) and (5) that must hold. The intercept terms remain unchanged between the
two models, ap¢1 = bps11. Additionally, the slopes on MC;, MOM; and NS,_;; are also the same:
a1p+1 = bipv1, 2411 = bost1, and agry1 = bgry1, respectively, and the slope on BM;_j in Model
(4) must equal the slope on BM; in Model (5), a3¢11 = b3s+1. What is different across the two
models are the slopes on dM;_; and dB;_j;. It must be the case that b5, 1 = a5:1 —a3:1 and
bat+1 = ags+1 +azsy1. Under the null, the magnitudes of a3 41, a4¢+1, and as ;1 in Model (4) must be
equivalent in magnitudes with as;.1, 4541 > 0and a4¢11 < 0. This implies that if the data supports
the null hypothesis then by ;11 and bs ;11 in Model (5) must be statistically indistinguishable from zero.
Hence, whereas Model (4) is used to identify the “true” slopes on the book-to-market components, the
purpose of Model (5) is to specifically test whether the coefficients on dM;_y; and dB,_j; are of equal
magnitude as the coefficient on BM;_.

In addition to estimating the two regression models for the set of all stocks over the 1991-2016 time
period for both k = 12 and k = 36, we also provide results for different cuts of the data. FF find that
results differ between the early subperiod 1927-1963 and the recent subperiod 1963-2006. Specifically,
the coefficient on NS is negative and significant over the recent subperiod, implying that large net
share issues are followed by low returns but NS is insignificant over the early half of the sample period.
To test for possible differences across time, we divide our sample into two equal periods, January 1991
to December 2003 and January 2004 to December 2016.

FF also find differences between small stocks, referred to as microcaps, and big stocks, referred to
as ABMs (all but microcaps). Changes in price play a much more important role for microcaps relative
to the change in book value, while for ABMs, changes in price and in book value exert similar influence
on expected returns. To test for difference in results due to size, we divide the sample into big and small
subsets where big stocks are the set of large capitalization stocks that in aggregate account for 90% of
total market capitalization. Small stocks account for the remaining 10% of total market capitalization.

As a final comment, our empirical methodology closely follows FF with minor differences.
FF update their explanatory variables once each year in June; hence, the explanatory variables are held
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constant from July of year Y to June of year Y + 1. In contrast, our data is allowed to change from
month to month. For example, the book-to-market ratio available from Datastream updates monthly
due to changes in market prices. Our implementation of the methodology is consistent across all four
global regions making the results easily comparable.

4. Book-To-Market Decomposition

4.1. Baseline Regressions

High average returns to value stocks is a widely accepted empirical phenomenon in the
international asset pricing literature (Fama and French (1998, 2012), and Asness et al. (2013)). Before
extending this result by investigating how the evolution of book-to-market across time affects the cross
section of returns, it is important that we first see how B/M is related to average returns in our specific
sample of countries over our particular sample period. Model (3) is the standard Fama—French-Carhart
model where the cross-section of returns in month ¢ + 1 is regressed on the log of market capitalization
(MCy), the log of book-to-market (BM;), and momentum (MOM;).

Table 1, Panel A summarizes the results when using the set of all stocks within each region. Values
in parentheses below the regression coefficients are the Newey—West t-statistics. Results show the
expected relations between returns and the three characteristics. Economically and statistically large
abnormal returns, intercept terms, are found in North America, Europe, and Asia after accounting for
size, book-to-market, and momentum. The coefficients on MC; are negative for all regions showing that
small cap stocks tend to yield higher returns than large cap stocks. Size, however, is only significant
for North America and Asia, thus showing that the strength of the size effect has diminished. With the
exception of Japan, momentum tends to be positive but is only significant in Europe. BM; is positive
and highly significant for all regions, indicating that the value effect, value stocks outperformance over
growth stocks, remains a dominant cross-sectional return pattern across global markets.

Table 1 Panels B and C list results for the set of big and small stocks, respectively. For the set of
big stocks, we first notice that the intercept terms are greatly reduced and are now only significant
in North America. Size is also insignificant in all regions. Momentum continues to be positive in
all regions though it is only significant in Europe and Asia. BM; remains positive for all regions.
It is highly significant in Japan and Asia but is marginally significant in North America and Europe.
The magnitudes of the coefficients are much smaller relative to the results from Panel A.

Finally, Panel C shows substantially stronger results for small stocks relative to those found in
the set of big stocks. The intercept terms are all large and highly significant. The size effect is quite
strong in the small stocks with significantly negative coefficients on MC;. Momentum continues to
yield somewhat mixed results being strongly significant in Europe, marginally significant in Asia,
insignificant in North America, and negative in Japan. BM;, on the other hand, continues to be the
dominant characteristic in the model with t-statistics ranging from a low of 4.63 (North America) to
a high of 8.23 (Europe). The stronger results found in the small stocks relative to the large stocks is
reminiscent of the results presented by Fama and French (2012).

The baseline model confirms the finding that the book-to-market ratio is a significant predictor of
the cross-section of returns. The coefficients on BM; are consistently positive and significant across
all regions and for the sets, all stocks, small stocks, and big stocks. This strong result supports our
motivation for seeking a greater understanding of how book-to-market relates to returns.
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Table 1. Baseline Regressions. This table lists the results of Fama—MacBeth regressions using data

representing twenty-three countries divided into the regions of North America, Europe, Japan, and
Asia over the period 1991-2016. Market capitalization (MCy), log book-to-market equity (BM;), and
momentum (MOM,;), all observed at time ¢, are used to predict t 4- 1 returns in excess of the one-month

Treasury rate. MC; is the time t price multiplied by shares outstanding. MOM; is the cumulative

return measured over month ¢ — 12 to t — 2, and BM; is the book equity divided by market equity both

observed in month f — 6. R? is the average R-squared across all months. Values in parentheses are

Newey—West t-statistics. Results in Panel A are based on the set of all stocks within each region. Panel

B results are based on the set of big stocks defined as the stocks with the largest market capitalization

comprising 90% of the total market capitalization, and Panel C results are from the set of small stocks

which consists of the smallest market capitalization stocks that aggregate to 10% of the total market

capitalization. ***/**/* indicates significance at the 1, 5, and 10% level, respectively.

Panel A: All Stocks

Region Intercept MC; BM; MOM; R?
North America 3.80 -0.20 0.40 0.24 0.03
(4.46) ***  (=3.95) ***  (4.46) *** (0.94)
Europe 115 -0.03 0.55 0.85 0.02
(2.54) ** (-1.28) (7.63) ***  (3.28) ***
Japan 1.30 -0.08 0.40 -0.28 0.04
(1.51) (-1.66)*  (5.05)***  (-0.87)
Asia 3.64 -0.23 0.65 0.40 0.03
(3.75) ***  (—4.01) ***  (6.30) *** (1.55)
Panel B: Big Stocks
North America 1.81 -0.07 0.16 0.42 0.05
(2.15) ** (—1.53) (1.79) * (1.27)
Europe 0.67 -0.01 0.16 0.88 0.06
(0.85) (-0.23) 1.77)* (2.36) **
Japan 0.03 0.02 0.45 0.24 0.06
(0.04) (0.44) (4.14) *** (0.65)
Asia 0.18 0.03 0.24 0.72 0.06
(0.17) (0.57) (2.40) **  (2.27)**
Panel C: Small Stocks
North America 5.20 -0.32 0.43 0.24 0.03
(5.12) ***  (—4.76) ***  (4.63) *** (1.00)
Europe 1.88 -0.10 0.60 0.88 0.02
(4.29) ***  (=3.20) ***  (8.23) ***  (3.43) ***
Japan 3.24 —-0.25 0.41 -0.46 0.03
(3.52) #**  (—4.42)**  (5.02) **  (-1.31)
Asia 7.06 -0.55 0.78 0.46 0.03
(6.00) ***  (=6.66) **  (6.96) **  (1.79)*

4.2. Book-To-Market Decomposition—All Stocks, 1991-2016

The previous section formally demonstrates the importance of book-to-market in explaining
the cross-section of returns in global markets. We now test our hypothesis of whether the origin of
book-to-market, its evolution through time, enhances global asset pricing models. In this section, we
present the regression results for Models (4) and (5) for all stocks representing four distinct global

regions over the period 1991-2016. For both models, we consider the case when k = 12 and k = 36.
As previously mentioned, empirical evidence has clearly shown the importance of momentum in
expected global return models, and therefore, we include momentum into the model specifications for

Models (4) and (5).
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We begin with a discussion of Model (4). The regression results are listed in Table 2, Panel A
for k = 12, and Panel B for k = 36. Starting in Panel A, a cursory glance over the results confirms a
necessary condition of the null hypothesis. For all four global regions, coefficients on BM;_x and dB;_y
are positive and the coefficients on dM;_ ; are negative; however, the magnitudes of the coefficients
are clearly not equal. For North America, the coefficient on BM;._ is 0.20, which is significant with a
t-statistic of 2.05. The estimated coefficient on dM;_y ; is —0.76 (t-stat = —4.35), three times the magnitude
of the coefficient on BM;_x. Changes in book value clearly dominate the other two B/M components
with a coefficient of 1.09 and a t-statistic of 10.78. Summing the slopes of dM;_ ; and dB;_ ; (the column
labeled dB;_i ; + dM,_i ;) provides a statistical test of whether the two slopes have equal magnitudes.
With a sum of 0.33 and a t-statistic of 1.56, the hypothesis is not rejected and the positive value of the
sum demonstrates that changes in book value has the same influence on average returns as changes
in price.

Table 2. Model (4) Regression Estimates—1991-2016. This table lists the results of Fama-MacBeth
regressions using data representing twenty-three countries divided into the regions of North America
(NA), Europe (EUR), Japan, and Asia the period 1991-2016. The cross section of time t 4 1 returns
(less the return on the 1-month Treasury) is regressed on characteristics observed in time ¢. Market
capitalization, MC;, is the time t price multiplied by shares outstanding. Momentum, MOM,;, is the
cumulative return measured over month t — 12 to t — 2. BM;_y is the book equity divided by market
equity both observed in month t — k — 6. dM;_i ; and dB;_; are changes in price and in book value over
the k-month interval from t —k — 6 to t — 6, and NS;_j; is the change in shares outstanding over from
t—k—-6tot—6. RZis the average R-squared across all months. The column labeled dB;_j ; + dM;_ ¢
tests whether the sum is different from zero. Values in parentheses are Newey-West t-statistics. Results
in Panel A report results for k = 12 and Panel B for k = 36. ***/**/* indicates significance at the 1, 5, and
10% level, respectively.

Panel A: k =12
Region Const MCt MoMt BMt—k th—k,t dBt—k,t Nst_k,t 122 dBt—k,t + th—k,t
NA 3.92 -0.22 0.29 0.20 -0.76 1.09 -041  0.04 0.33
(G11)  (-485) (1.29) (2.05) (-435) (10.78) (=2.79) (1.56)
EUR 1.43 -0.07 0.76 0.39 -0.54 1.25 -0.50 0.03 0.70
(335) (=257) (3.65) (539) (=3.34) (20.64) (—4.92) (4.38)
Bkk % #kk #4k *4% #kk #kk *%
Japan 1.40 -0.09 -0.18 0.29 -0.88 1.31 0.18 0.05 0.43
(172)  (-2.03) (=0.62) (357) (-453) (882)  (0.82) (1.78)
* *% %% A% %% *
Asia 4.28 -0.29 0.35 0.45 -0.62 1.50 -1.02  0.04 0.87
4.85) (=553) (1.37) (429) (-2.88)  (891)  (~4.60) (3.43)
Panel B: k = 36
NA 3.06 -0.15 0.14 0.19 -0.68 0.41 -034 0.03 -0.27
457) (-387) (059) (201) (-531) (5.83) (-2.93) (~1.98)
okt okt 4 #okk ek ek EE
EUR 1.50 -0.05 0.76 0.39 -0.61 0.78 -0.37  0.03 0.17
(3.89) (-2.17) (416)  (6.84) (-4.84) (14.85) (-4.76) (1.73)
Japan 1.06 -0.06 -0.31 0.27 -0.70 0.76 -0.19  0.05 0.06
(139) (-149) (=097) (3.39) (-474) (7.01) (~1.09) (0.34)
Asia 335 -021 023 037 -08 079  —0.62 005 ~0.05
(3.82) (=395 (0.74) (332) (-481) (6.12) (-347) (~0.38)
*%% *3%% A% %% %K L

Results for Europe are similar in several regards. From Table 2, Panel A, the slope coefficient on
BM;_y is 0.39 which is significant with a t-statistic of 5.39. The slope on dM;_y ; is also highly significant.
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It is the change in book value, however, that is particularly noteworthy. As with North America, the
coefficient on dB,_y,; is large at 1.25 and highly significant with a t-statistic of 20.64. Changes in book
value are clearly more relevant than changes in price as seen in the last column of Table 2. The sum
dB;_y; + dM;_; is 0.70 with a t-statistic of 4.38.

Japan and Asia yield the same primary conclusions. For both regions, all three components are
statistically significant. Whereas the slope on dM;_y ; is three times the magnitude of the slope on
BM,;_y, for Japan, the two coefficients are very close in magnitude for Asia. We again see the dominance
of changes in book value. For Japan and Asia, the slopes on dB;_j ; are 1.31 (t-stat = 8.82) and 1.50 (t-stat
= 8.91). For both regions, these values are more than three times the magnitude of the coefficients
on BM;_i. For Asia, the coefficient on dB,_y; is statistically larger than the slope on dM;_; ; as seen
from the final column of Table 2, but the magnitudes of the two changes are only marginally different
(10% level) for Japan.

The results of Table 2, Panel A clearly support the alternative hypothesis that the evolution of
book-to-market is indeed important for describing expected returns relative to the baseline model
where only the current value of book-to-market is included, and it is the historic change in book value
that is particularly influential. This is consistent across all four global regions. Current changes in book
value appear to more relevant in explaining expected returns than historic values of book-to-market
suggesting that new information contained in dB;_i; is more important than the old information
provided by BM;_y.

Old versus new news can be formally tested in two different ways. First, from Model (4), finding
that the magnitude of the coefficient on BM;_y is closer to zero than the magnitudes for either dB;_y ;¢
or dM;_y; suggests that the newer information contained in price changes or book value changes is
more important than the historic BM;_x. Second, finding that coefficients move closer to zero as k
increases also demonstrates that more recent information is more relevant for expected returns than
older information.

Model (5) is used to test the first case. As described previously, the coefficients on dB;_i ; are
interpreted as the difference between the true slopes of dB,;_; ; from Model (4) and the true slope on
BM;_i from Model (4). The same interpretation holds for dM;_ ;. If the dB;_j; from Model (5) is
positive and significant, then the true slope of BM;_; (Model 4) must be closer to zero than the true
slope on dB;_i; (Model 4). In the same way, if the true slope on BM;_; from Model (4) is closer to
zero than the true slope on dM;_; from Model (4), then the regression coefficient on dM;_i ; from
Model (5) should be negative and significant. Results for Model (5) are found in Table 3. We first
observe that the regression coefficients listed for Model (5) in Table 3, Panel A are identical to those
reported for Model (4) listed in Table 2, Panel A with the exception of the coefficient on dB;_i; and
dM;_i . Results for dM;_i ; are mixed. The slopes on dM;_j ; are significant for North America and
Japan but are not significant for Europe and Asia. This evidence generally suggests that changes
in price are not any more relevant than historic book-to-market values. Confirming our previous
observations, changes in book value, however, are more much more relevant than historic values of
book-to-market. The differences in the true slopes as reported in Table 3 are 0.89 (t-stat = 8.21), 0.85
(t-stat = 13.15), 1.02 (t-stat = 6.55), and 1.05 (t-stat = 7.03) for North America, Europe, Japan and Asia,
respectively. The conclusions are the same when momentum is included in the model. Consistent
across all global regions, new news about the book value of assets is more valuable than old news
about book-to-market ratios.

Another way of confirming this is to compare the true slope coefficients from Model (4) for
increasing values of k. Table 2, Panel B shows the regression results for Model (4) when k = 36. These
results are compared to those presented in Table 2, Panel A. We first observe that the evolution of
book-to-market over the longer horizon of 36 months provides significant information about expected
returns. All three components remain significant and the magnitudes of the coefficients on dB;_ ;
are particularly larger than the coefficient on BM;_;. Relative to k = 12, however, the magnitude of
the dB,_y ; coefficient is substantially reduced when k = 36 for all regions, providing support for new
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news over old news. Interestingly, the slope on BM;_y is nearly identical when moving from k = 12 to
k = 36, suggesting a high degree of the persistence of information contained in the book-to-market
ratio. Again, we find mixed results for dM,_ ;, with some values exhibiting a mild increase and others
exhibiting a mild decrease.

To summarize our results thus far, recent book-to-market values are important predictors of the
cross-section of returns, and in our baseline model, B/M is the dominant characteristic across all
regions. While this is the case, we also show that components of B/M that describe its evolution through
time do enhance the model. Particularly, changes in book values are found to be more important
determinants of expected returns than either historic values of book-to-market and changes in price.
The large slope and t-statistics on dB;_ ; for all regions support this conclusion. The results are quite
consistent across all global regions.

Table 3. Model (5) Regression Estimates—1991-2016. This table lists the results of Fama-MacBeth
regressions using data representing twenty-three countries divided into the regions of North America
(NA), Europe (EUR), Japan, and Asia the period 1991-2016. The cross section of time f + 1 returns
(less the return on the 1-month Treasury) is regressed on characteristics observed in time . Market
capitalization, MC;, is the time ¢ price multiplied by shares outstanding. Momentum, MOM,;, is the
cumulative return measured over month ¢ — 12 to ¢ — 2. BM; is the book equity divided by market
equity both observed in month t — 6. dM;_x; and dB;_j; are changes in price and in book value over
the k-month interval from t — 6 — k to t — 6, and NS;_ ; is the change in shares outstanding over from
t—6—ktot—6. R is the average R-squared across all months. Values in parentheses are Newey-West
t-statistics. Results in Panel A report results for k = 12 and Panel B for k = 36. ***/**/* indicates
significance at the 1, 5, and 10% level, respectively.

Panel A: k=12
Region Const MC; MOM; BM; dM;y; dBir: NSi_ys R?
NA 3.92 -0.22 0.29 0.20 —0.55 0.89 -0.41 0.04
(5.11) (-4.85) (1.29) (2.05) (-3.09) 8.21) (-2.79)
*%% X% *% *%k *%% EX 3
EUR 1.43 -0.07 0.76 0.39 -0.15 0.85 -0.50 0.03
(335 (-257) (365 (5.39) (-0.99) (13.15) (—4.92)
*%% *% X% *%% *%% EX 3
Japan 1.40 -0.09 -0.18 0.29 -0.59 1.02 0.18 0.05
(1.72)  (-2.03) (-0.62) (3.57) (-2.80) (6.55) (0.82)
* *% *%% *%k *%%
Asia 4.28 -0.29 0.35 0.45 -0.17 1.05 -1.02 0.04
(4.85) (-5.53) (1.37) (429) (-0.83) (7.03)  (—4.60)
*%% X% *%% *%% *kk
Panel B: k = 36
NA 3.06 -0.15 0.14 0.19 —-0.50 0.23 -0.34 0.03
(4.57) (-3.87) (0.59) (2.01) (-3.32) (2.74)  (-2.93)
%% *%¥ *% %% *%% et
EUR 1.50 -0.05 0.76 0.39 -0.21 0.39 -0.37 0.03
(3.89) (-2.17) (4.16) (6.84) (-1.99) (7.55)  (—4.76)
*%% *% *%% *%% *3% *%% E
Japan 1.06 -0.06 -0.31 0.27 -0.43 0.49 -0.19  0.05
(1.39) (-149) (-097) (3.39) (-2.82) (449) (-1.09)
b %% *%%
Asia 3.35 -0.21 0.23 0.37 -0.48 0.42 -0.62  0.05
(3.82) (-395) (0.74) (3.32) (-3.26) (3.53) (-347)

%%

L]

*%%

*%%

*%%

L
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4.3. Book-To-Market Decomposition—DBig vs. Small, 1991-2016

Returns of large market cap stocks tend to behave differently than the returns of small cap stocks.
Fama and French (2012) report that the value premium declines with size. To test for possible size
related effects, we divide the sample into big and small subsets where small stocks are those with the
smallest market capitalization that in aggregate account for 10% of the total market capitalization of
the particular region and big stocks comprise the remaining 90% total market capitalization of each
region. Since we do not find substantially different results when including momentum, all results
hereon include momentum as a right-hand side control variable in Models (4) and (5).

We begin by discussing the results for the set of big stocks. Table 4, Panel A presents the regression
results for Model (4) when k = 12.° Relative to the results presented for the full sample, results here
show that big stocks are generally less sensitive to the book-to-market components. Slopes on BM;_
are positive for all regions but are only significant for Japan and Asia. Coefficients on dM;_j; are
negative for all regions but though magnitudes tend to be larger than those for BM,_g, the slopes are
only significant for Japan and moderately significant for Europe. Consistent with our previous results,
the slopes on dB,_; are both positive and significant for all regions. The larger magnitudes of the
coefficients on dB,_y ,; relative to dM,_i ;, however, is not held by the data. The sums dB;_y ; + dM;_y
listed in the last column of Table 4, Panel A are statistically not different from zero for North America,
Europe, and Japan. Only in Asia do we find the sum to be significant. Results from Model (5),
summarized in Table 4, Panel A, show that dB;_ ; has a greater impact on expected returns than BM;_y.
This is seen by the positive and significant coefficients on dB,_ ;; however, the same cannot be said for
the coefficients on dM;_i ;. The statistically larger coefficients on dB;_j ; relative to the slopes on BM;_j
verify that the book-to-market decomposition indeed enhances the expected return model for the set of
big stocks.

Table 4. Models (4) and (5) Regression Estimates—Big Stocks, 1991-2016. Results presented in Panel A
are based on the same analysis of Model (4) as described in Table 2, and results presented in Panel B are
based on the same analysis of Model (5) as described in Table 3. Regressions here use the set of big stocks
defined as the set of stocks with the largest market capitalization that in aggregate comprise 90% of the
total market cap for each region. ***/**/* indicates significance at the 1, 5, and 10% level, respectively.

Panel A: Model (4), k =12
Region Const MCt MOM[ BMt—k th—k,t dBt—k,t Nst_k't Rz dBt—k,t + th—k,t

NA 180  -0.08 049 007  -031 079  -0.66 0.8 0.48
18) (-177) (1.72)  (094) (-1.03) (6.14) (-4.10) (1.43)

*% * * Xk *4
EUR 058 —-001 096 010  -046 048  —042  0.08 0.02
074) (-022) (276) (131) (-1.71) (411) (-2.64) (0.07)

Hkk * Hok 23
Japan 007 0.2 033 037  -1.00 141  -021  0.09 0.41
0.08) (030)  (1.00)  (3.32) (-4.04) (5.39) (—0.54) (1.09)
Asia 026  0.02 0.71 0.23 -0.30 109  -095 0.10 0.79
026) (040) (229 (231) (-1.09) (343) (=3.15) (2.04)

Panel B: Model (5), k =12
Const MCt MOMt BMt th—k,t dBt—k,t Nst_k't R2

NA 180  -008 049 007  -023 072  —066 0.8
(.18) (-1.77) (172)  (094) (-0.81) (4.88) (-4.10)
*3% * * H 3k 2t

Results when k = 36 are available from the author upon request. These results support the overall conclusion that recent
information is more informative than old information.
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Table 4. Cont.

Panel B: Model (5), k =12

Const MC: MOM; BM; dM;_; dBir; NSi; R?

EUR 058 -001 096 010  -0.36 038  -042  0.08
0.74) (-022) (2.76) (1.31) (-147) (3.59)  (-2.64)
L e Lt

Japan 007 0.2 033 037  —0.63 104  -021 009
0.08) (0.30)  (1.00) (332) (-238) (3.98)  (-0.54)

L3 % e

Asia 026  0.02 071 023 -007 086  —-095 0.10
026) (040) (2.29) (231) (-025) (2.82) (=3.15)
*F 3% 2t Hokk

We find some similarities and differences when comparing the results from the set of small stocks
with those from the set of big stocks as seen in Table 5, Panel A. Different from big stocks, when k = 12,
all components of the book-to-market decomposition are significant with the hypothesized sign. This
is true for all regions. From visual inspection, the magnitudes of the coefficients on dM;_ ; tend to be
larger than the coefficients on BM;_k, and the coefficients on dB;_; are substantially larger than the
coefficient on dM;_j ;. From the last column of Panel A, the sums of the coefficients on dB;_j ; and dM,_ ;
are positive and significant (though marginally significant for North America). Similar to the results
for big stocks, recent changes in book value continue to be the dominant book-to-market component.

Table 5. Models (4) and (5) Regression Estimates—Small Stocks, 1991-2016. Results presented in Panel
A are based on the same analysis of Model (4) as described in Table 2, and results presented in Panel

B are based on the same analysis of Model (5) as described in Table 3. Regressions here use the set

of small stocks defined as the set of stocks with the smallest market capitalization that in aggregate

comprise 10% of the total market cap for each region. ***/**/* indicates significance at the 1, 5, and

10% level, respectively.

Panel A: Model 4), k =12

Region Const MCt MOMt BMt_k th—k,t dBt—k,t Nst_k,t RZ dBt—k,t + th—k,t
NA 5.40 -0.36 0.29 0.21 -0.76 1.16 -0.36 0.04 0.39
(5.93) (-5.74) (1.36) (2.06) (—4.46) (10.75) (-2.37) (1.81)
N4 N 3% AN A% 3% *
EUR 2.33 -0.15 0.78 0.42 -0.55 1.33 -0.47 0.03 0.79
(5.60) (—4.64) (3.81) (5.61) (=3.36) (21.92) (—4.40) (4.82)
L Kok L Kok EE s i et
Japan 3.37 -0.27 -0.37 0.30 -0.85 1.35 0.27 0.04 0.51
(3.87) (-490) (-1.16) (3.61) (—4.26) (9.14) (1.20) (2.14)
S R S Bt A% 3%
Asia 8.09 —-0.65 0.39 0.55 —-0.64 1.72 -0.97 0.04 1.08
(7.61) (-8.59) (1.50) (4.71) (-2.70) (10.19) (-4.17) (3.91)
R Ex Aok EE L Ex Rt
Panel B:Model (5), k =12
Const MC; MOM; BM; dM;_; dBig; NSip: R?
NA 5.40 —-0.36 0.29 0.21 -0.55 0.94 -0.36 0.04
(5.93) (-5.74) (1.36) (2.06) (-2.97) (8.65) (-2.37)
s Kok *3% Ex L X34
EUR 2.33 —-0.15 0.78 0.42 -0.13 0.91 -047  0.03
(5.60) (—4.64) (3.81) (5.61) (-0.80) (12.97) (—4.40)
Japan 3.37 -0.27 -0.37 0.30 —-0.55 1.05 0.27 0.04
(3.87) (-4.90) (-1.16) (3.61) (-2.57) (6.97) (1.20)
R R R *3% HAE
Asia 8.09 -0.65 0.39 0.55 -0.09 1.17 -0.97 0.04
(7.61) (-8.59) (1.50) (4.71) (—0.41) (7.81) (—4.17)

*okok

*okok

ok

okt

*okk
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The regression results for Model (5) are listed in Table 5, Panel B. With positive and significant
slope coefficients for all regions, the impact of dB,_; ; on expected returns are much greater than BM;_,
and the differences are large. For North America, Europe, Japan, and Asia, the Model (5) coefficients on
dB;_i  are 0.94 (t-stat = 8.65), 0.91 (t-stat = 12.97), 1.05 (t-stat = 6.97), and 1.17 (t-stat = 7.81), respectively.
The significant marginal influences of dM;_i ; over BM;_ are also seen in Panel B for North America
and Japan.

We find some differences in results relative to FF. Whereas FF find that all components are
informative for the set of big stocks, we find that only changes in book values are relevant. Within
the set of small stocks, FF find expected returns to be highly sensitive to changes in price and not
statistically related to changes in book value. We find that small stocks are statistically related to both
changes in prices and book values but with statistically greater sensitivities to book value changes.
Regardless of these differences in results, the overall conclusions are the same. For both big and small
stocks, the evidence presented support the conclusions that the evolution of book-to-market contains
information relevant for the estimation of expected returns, and more recent information, particularly
about changes in book values, is more informative than older information.

4.4. Book-To-Market Decomposition—Subperiods Analysis

As a final robustness test of our results, we split the sample into two equal subperiods, 1991-2003
and 2004-2016, to determine whether there have been any temporal changes in the relation between
returns and the components of book-to-market. We begin with the first half of the sample period,
1991-2003. The regression results for both Model (4) and Model (5) are presented in Table 6. With the
exception of BM;_j for North Americas, all three components are significant for all regions. Similar to
our previous results, the largest coefficients are on dB;_i ;, while the slopes on BM;._j are consistently
the smallest in magnitudes. The sums dB;_i; + dM;_; are insignificant for North America, Europe,
and Japan. It is marginally significant, at the 10% level, for Asia. Changes in book value are as relevant
as changes in price for estimating expected returns during the first half of the sample.

Table 6. Models (4) and (5) Regression Estimates—Subperiod 1991-2003. Results presented in Panel A
are based on the same analysis of Model (4) as described in Table 2, and results presented in Panel B are
based on the same analysis of Model (5) as described in Table 3. Regressions here use the set of all stocks
over the subperiod 1991 to 2003. ***/**/* indicates significance at the 1, 5, and 10% level, respectively.

Panel A: Model (4), k =12
Region Const MC; MOM; BM; dMis dBigsr NSixt R®>  dBipr+dMi_is

NA 478  -027 074 0.18 -1.01 110  —024 0.04 0.09
(475) (-412) (425) (096) (-3.94) (629) (—1.40) (0.28)
k3% k3% b2 Ak k%

EUR 148 -007 112 047  -0.89 132 -029 004 0.43
(2.32) (-1.62) (428) (350) (-347) (1352) (-1.75) (1.63)

Japan 039  -004 -029 029 093 095 008 0.6 0.02
029) (-0.60) (-0.62) (2.75) (-2.87) (443)  (0.21) (0.06)

Asia 368 024 057 0.40 -0.80 161  -111 006 0.81
(2.81) (-293) (143) (222) (=205 (510) (=3.00) (1.73)

Panel B: Model (5), k =12
Const MC; MOM; BM; dM;y; dBip; NSik; R?

NA 478  —027 074 0.18 -0.83 092  -024 0.04
@475) (-412) (425) (0.96) (=3.00) (5.28)  (-1.40)
Lt Lt L3 Ex L3
EUR 148 -007 112 047 042 085  -029 004

(2.32) (-1.62) (428) (350) (-1.67) (785 (=1.75)

*% *%k *%k *%k
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Table 6. Cont.

Panel B: Model (5), k =12
Const MC[» MOM[» BMt th—k,t dBt—k,t NSt—k,t R2

Japan 039  -004 -029 029 —0.64 0.6 008 0.6
029) (-0.60) (=0.62) (2.75) (-191) (2.83)  (0.21)

*%% Xk

Asia 368 —024 057 040  —0.40 1.21 ~111  0.06
(2.81) (-293) (143) (222) (-110) (4.64) (-3.00)
k3% k% 3% Kk Hkk

The magnitudes of the coefficients on dM;_; and dB;_i; appear to be much larger than the
coefficients on BM;_;. Table 6, Panel B, which reports the regression results for Model (5), supports
this observation. The Model (5) slopes on dB;_y ; are significantly different from zero for all regions,
while the slopes on dM;_; are marginally significant (at the 10% level) for Europe and Japan, strongly
significant for North America, and insignificant for Asia. Hence, while all three components tend to be
important in explaining expected returns, changes in book values are still the dominant component of
book-to-market.”

Results for the second half of the sample, Table 7, are much the same with one important difference.
As with the first half of the sample, the coefficients on the three components of book-to-market are
consistently significant for all regions with the exception of dM;_i; for Europe (Table 7, Panel A).
The primary difference between the early and recent subperiods is the decrease in the magnitudes of
the dM;_j; coefficients. Whereas the coefficients on dM;_i; and dB;_j; are similar in magnitudes for
the early part of the sample, the slopes on dB;_; are significantly larger than the slopes on dM;_y ; for
all regions over the latter half of the sample period.

Table 7. Models (4) and (5) Regression Estimates—Subperiod 2004-2016. Results presented in Panel A
are based on the same analysis of Model (4) as described in Table 2, and results presented in Panel B are
based on the same analysis of Model (5) as described in Table 3. Regressions here use the set of all stocks
over the subperiod 2004 to 2016. ***/**/* indicates significance at the 1, 5, and 10% level, respectively.

Panel A: Model 4), k =12
Region Const MC: MOM; BM;; dMix; dBiyt NSyt R®  dBp_ys+dMi_g;s

NA 306 -018 -017 023  -050 108  —-057 0.3 0.57
(2.73)  (-2.81) (-043) (326) (-2.25) (1033) (-2.49) (2.09)
Hok ok Hkok Hok ok X% HAok X% ¥4
EUR 139 -006 041 032  -020 117  -072 0.2 0.97
(253) (-216) (1.31)  (6.05) (-115) (1591) (-6.80) (5.84)
X% *% Hok ok HAok Kok k%
Japan 242  -014 -007 030  -083 167 028  0.04 0.84
(2.72)  (-248) (-020) (2.35) (-3.86) (9.70)  (1.19) (3.37)
%% *% X% B HAok k%
Asia 487  -034 014 050  -045 139  —093 0.2 0.93
(418) (-532) (043) (453) (-2.33) (1245) (-3.86) @.73)
X% Hkok B X% HAok %% k%

Panel B: Model (5), k =12
Const MC; MOM; BM; dM;y; dBig; NSik; R?

NA 306 -018 -017 023  -028 08  -057 0.03
(2.73)  (-2.81) (-043) (326) (-129) (6.65) (-2.49)
Hok ok Kok Hok ok HAok *%

7 Results when k = 36 are available from the author upon request. These results support the overall conclusion that recent

information is more informative than old information.
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Table 7. Cont.

Panel B: Model (5), k =12
Const MCy MOM; BM; dM; y; dBiys NSt _i: R?

NA 306 -018 -017 023 —028 085  -057 0.3
(2.73)  (-2.81) (-043) (3.26) (-129) (6.65) (-2.49)
Hokk Kook Hkok Hokok *%
EUR 139  -006 041 032 012 085  -072 0.02
(253) (-2.16) (131) (6.05) (0.74)  (11.19) (-6.80)
*3% *% Hkok Hokok Kook
Japan 242  -0.14 007 030 -053 137 028  0.04
(.72)  (-248) (=020) (2.35) (-212) (7.92)  (1.19)
Hokk *% *% *3% Hokok
Asia 487  -034 014 050  0.05 088  —093 0.2
(418) (-532) (043) (453) (0.25)  (645) (-3.86)
Hokk Hokok Hkok Hokok Hokok

The regression results from Model (5) further support this finding. As seen in Table 7, Panel B,
with the exception of Japan, due to the decline in the magnitudes of the true slopes on dM;_y ;, there is
statistically no difference in the magnitudes of the coefficients on BM;_j and dM;_ ;. The true slopes on
dB,_y ;, however, remain statistically larger than the true slopes on BM,;_;. Whether the first half or the
second half of the sample, the data rejects the hypothesis that only the current value of book-to-market
is relevant for explaining expected returns. Instead, the data supports the alternative hypothesis that
the origins of book-to-market are important. This result holds for all four global regions.

5. Net Share Issuance

Previous studies have identified negative returns following positive net share issues in the U.S.
(Daniel and Titman (2006), Pontiff and Woodgate (2008), and Fama and French (2008)) as well as
internationally (McLean et al. (2009)). Since net share issues (NS;_ ;) have a direct impact on changes
in total book and market values as well as expected returns, we include NS;_i ; in Models (4) and (5).

5.1. Regression Analysis—Models (4) and (5)

Estimated coefficients are listed in Tables 27 for different cuts of the data. We summarize the results
for NS,y ; in Table 8. Consistent with the literature, we find a negative and significant relation between
net share issues and expected returns. This is true for North America, Europe, and Asia. Issuing new
shares results in a decline in returns. Interestingly, returns in Japan are unrelated to net share issues and
this is the case for all cuts of the data. The slope on NS;_j ; for Japan is always insignificant.

Table 8. Net Share Issues—Summary. This table summarizes the estimated regression coefficient on
net share issues (NS;_i ;) from Tables 2 and 4-7. NS;_; coefficients for all stocks over 1991-2016 are
from Table 2, big stocks are from Table 4, small stocks are from Table 5, all stocks for the subperiod
1991-2003 are from Table 6, and all stocks for the subperiod 2004-2016 are from Table 7. ***/**/* indicates
significance at the 1, 5, and 10% level, respectively.

Sample Period Lag  North America Europe Japan Asia

All Stocks  1991-2016 k=12 -0.41 -0.50 0.18 -1.02
(=2.79) *** (—4.92) =**  (0.82)  (—4.60) ***

Big Stocks ~ 1991-2016 k=12 —0.66 -0.42 -0.21 —-0.95
(—4.10) *** (=2.64) *** (-0.54) (=3.15)***

Small Stocks 19912016 k=12 -0.36 -0.47 0.27 -0.97
(—2.37) ** (—4.40) = (1.20)  (—4.17)**

All Stocks ~ 1991-2003 k=12 -0.24 -0.29 0.08 -1.11
(-1.40) (-1.75) % 0.21)  (=3.00) ***

All Stocks ~ 2004-2016 k=12 -0.57 -0.72 0.28 -0.93

(~2.49) ** (-6.80)**  (1.19)  (-3.86)***
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Net share issues are strongly significant for both big and small stocks. There is no clear pattern
in the magnitudes of the coefficients on NS;_;; between small and big stocks. For North America,
the slope is larger in magnitude for big stocks (—0.66) than it is for small stocks (—0.36); however,
for Europe and Asia, magnitudes are just slightly larger for small stocks relative to big stocks. Using
the t-statistic as the metric, FF find that net share issuances are the most powerful predictor of returns
for the set of ABM (big) stocks. This is not the case here. As seen in Tables 2, 4 and 5 for all stocks, big
stocks, and small stocks, respectively, changes in book value are clearly the most powerful explanatory
variable in Model (4). This is consistent across all regions.

Results differ across the first half (1991-2003) and second half (2004-2016) of the sample. In the
first half of the sample, slopes are negative but tend to have t-statistics that are close to zero. When
k = 12, the slope for North America is insignificant with a t-statistic of —1.40, Europe has a modestly
significant t-statistic of —1.75, and Asia has a significant slope as shown by the large t-statistic of —3.00.
The second half of the sample yields stronger results. Excluding Japan, all slopes are negative and
have large t-statistics that range from —2.49 to —6.80.

5.2. Net Shares Issued by Year

We take a deeper look into net share issuances in order to identify changes that may lead to
stronger sensitivities in the more recent period. For each year, from 1991-2016, Tables 9-12 detail
statistics regarding net share issuances for North America, Europe, Japan, and Asia, respectively.
For these four tables, net share issuances are measured on an annual basis. Columns 2—4 list the fraction
of firms that repurchase shares (negative net share issuances) denoted as ‘Neg’, issue shares (positive
net share issuances) denoted as ‘Pos’, and the fraction of firms that have zero net issues denoted as ‘0’.
Columns 5-7 list the percent of total market cap of stocks of firms that repurchase (Neg), issue (Pos),
or have no change in shares. The last five columns list breakpoints of net share issues. For repurchases,
which tend to be much smaller than issuances, we report only then median (—50%). For issues, we list
the quintile breakpoints: 20, 40, 60, and 80%. At the bottom of each of the four tables, we list the
column averages over the first half, 1991-2003 denoted as ‘91-03’, the second half, 2004-2016 denoted
as ‘04-16’, and the full period denoted as ‘91-16'.

Starting with North America, Table 9, we first notice that on average approximately 95% of firms
are either net issuers or repurchasers every year and the number of firms that issue is two to three
times the number of firms that repurchase. Comparing the first half with the second half, we find
a small increase in issuances from 67.22 to 70.23% and a small decrease in repurchases from 28.83
to 26.62%. There is a clear cyclicality to repurchases and issues. Repurchases surge and issuances
decline during times leading up to crisis periods such as the technology bubble and the global credit
crisis. In the periods following crises, issuances rise and repurchases fall. The size of issuing firms,
in terms of market capitalization, falls steadily across time, while the average market capitalization of
repurchasers rises. Comparing the first half with the second half, there is a 10% average increase in the
aggregate market capitalization of repurchasers and the equivalent 10% drop in average aggregate
market cap of issuers.
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Table 9. Net Shares Issues—North America 1991-2016. For North America, net share issues (the number
of shares issued minus repurchased) are computed for all stocks on an annual basis. Columns 2—4, % of
Stocks, list the fraction of all stocks that are net repurchasers (Neg), net issuers (Pos) and that have
zero net issues (0). Columns 5-7, % of Market Cap, list the percent of total market capitalization of
net repurchasers, net issuers, and firms that do not repurchase or issue. The last five columns list the
median percent share repurchase (-50%), as well as the quintile breakpoints for issues. The last three
rows provide averages over the full sample, ‘91-16’, and over two subperiods, ‘91-03" and ‘04-16’".

% of Stocks % of Market Cap Net Shares Issued
Neg 0 Pos Neg 0 Pos -50% 20% 40% 60% 80%

1991 3401 521 6077 4593 325 5082 -195 020 067 170 599

1992 2952 568 6480 36.67 350 5982 -122 021 072 200 861

1993 2247 531 7222 2810 3.12 6878 -093 024 081 217 859

1994 2165 485 7350 2680 580 6740 -1.09 030 095 279 998

1995 2301 410 7290 3299 399 63.02 -147 029 092 272 1024
1996 2599 445 6955 3526 482 5992 -129 028 097 275 11.59
1997 2639 4.09 6953 39.04 689 54.07 -175 038 131 374 1490
1998 2737 322 6941 4055 451 5494 -217 051 153 411 1547
1999 2935 287 6778 3507 314 6179 -194 047 144 3.82 1432
2000 3787 275 5938 3358 326 6316 -246 038 129 373 1387
2001 38.06 289 59.06 3285 312 6403 -252 041 156 458 14.88
2002 31.08 246 6645 3658 389 5953 -190 047 160 4.00 13.10
2003 28.06 343 6850 4540 631 4829 -128 039 112 283 1149
2004 2649 3.07 7045 4030 519 5451 -148 045 134 325 1260
2005 2017 3.10 76.73 4201 496 5303 -140 068 177 415 14.65
2006 2335 3.15 7350 48.02 450 4748 -1.89 065 170 4.07 1434
2007 2513 284 72.04 5163 552 4285 -208 069 187 529 1949
2008 2845 289 68.66 5479 6.17 39.04 -259 061 172 540 20.11
2009 3420 291 6289 5332 563 4104 -234 044 135 435 1631
2010 2630 3.18 7052 3394 791 5815 -122 038 115 415 1823
2011 22.02 334 7464 3247 812 5941 -142 051 148 575 2315
2012 2563 3.11 7127 4500 558 4942 -185 047 142 510 20.70
2013 28.09 351 6840 4548 574 4879 -180 040 118 3.65 1576
2014 26.89 332 69.80 4842 589 4569 -167 046 135 433 1732
2015 28.09 338 6852 5455 5.06 4039 -197 046 138 491 18.82
2016 3130 3.10 65.60 5507 477 4017 -203 041 129 455 17.66

91-03 2883 395 6722 36.06 428 5966 -169 035 115 315 11.77
04-16 2662 315 7023 4654 577 4769 -183 051 146 453 17.63
91-16 2773 355 6873 4130 503 53.67 -176 043 130 3.84 1470

Year

The breakpoints listed in the last five columns of Table 9 are the percent change in shares
outstanding. The median repurchase remains nearly the same from the first half of the sample (—1.69%)
to the second half (-1.83%). Similarly, we see little change in the 20 and 40% breakpoints across
time. There is a little increase in the 60% breakpoint, 3.15 to 4.53%, and a larger increase in the 80%
breakpoint, 11.77 to 17.63%. Whereas the lower tail of the distribution has remained much the same
over the sample period, the right tail has grown with time.

Net share issues in Europe, Table 10, are a little different. As with North America, there are
substantially more firms issuing each year than repurchasing but, different from North America,
a larger fraction of firms (approximately 16%) neither issue nor repurchase. This is more than four
times more than what we observe in North America. The numbers of repurchases and issues are quite
flat across time and the large cyclical pattern around crises observed in North America is not as present
in Europe. The size of issuers in terms of market capitalization has become dramatically smaller in
recent years falling from 64.16% of total market cap over 1991-2003 to 46.34% of total market cap over
2004-2016. At the same time, repurchasers have increased in size from 15.23 to 28.42% of aggregate
market cap. Looking at the distribution of repurchases and issues, we find very little difference in
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breakpoints from the first half to the second half. The 80% breakpoints are highly volatile, ranging
from 7.71 to 17.73% depending on the year, and the average 80% breakpoint over the second half was
of 13.62%, approximately 2.6% larger than the average over the first half of 10.96%.

Table 10. Net Shares Issues—Europe 1991-2016. For Europe, net share issues (the number of shares

issued minus repurchased) are computed for all stocks on an annual basis. Columns 2—4, % of Stocks,

list the fraction of all stocks that are net repurchasers (Neg), net issuers (Pos) and that have zero

net issues (0). Columns 5-7, % of Market Cap, list the percent of total market capitalization of net

repurchasers, net issuers, and firms that don not repurchase or issue. The last five columns list the

median percent share repurchase (=50%), as well as the quintile breakpoints for issues. The last three

rows provide averages over the full sample, ‘91-16’, and over two subperiods, ‘91-03" and ‘04-16’".

Year % of Stocks % of Market Cap Net Shares Issued

Neg 0 Pos Neg 0 Pos -50% 20% 40% 60% 80%
1991 2452 1470 60.78 1430 1552 7019 -0.06 0.06 044 229 13.22
1992 2693 1925 53.82 1286 2144 6569 -0.06 004 018 149 13.24
1993 2552 1646 58.02 1224 1771 7005 -0.06 0.05 031 155 1147
1994 2641 1648 5712 1340 1838 6822 -0.06 0.05 027 159 14.36
1995 2536 1651 5813 1186 1672 7142 -0.06 005 032 173 1481
1996 2478 17.64 5758 1213 2476 6312 -0.05 0.05 027 118 771
1997 2543 1775 56.83 1271 2524 62.05 -0.06 0.04 026 116 812
1998 2593 1879 5528 1285 2651 6064 -0.06 004 022 105 882
1999 2730 16.87 5583 11.50 2286 6565 -0.07 0.04 020 115 9.15
2000 2870 1574 5555 1321 1868 68.11 -0.07 004 019 114 992
2001 28.17 1426 5757 1620 1945 6434 -0.07 0.05 025 211 1378
2002 3025 1335 5640 2439 1932 5629 -0.10 0.05 022 140 9.82
2003 3338 13.06 5356 30.32 2141 4827 -0.12 005 018 089 812
2004 3290 1349 5361 3281 2041 4678 -0.14 0.05 020 113 1021
2005 2830 1493 56.78 3213 2178 4610 -0.12 006 029 158 12.14
2006 2644 16.16 5740 3378 2221 4401 -012 006 042 235 14.53
2007 2523 16.84 5793 30.88 2486 4426 -0.12 0.08 054 295 16.86
2008 2611 1696 5693 3292 2467 4241 -0.13 007 055 349 17.73
2009 31.65 1444 5390 3749 2084 4167 -018 006 029 157 11.54
2010 30.69 14.15 55.16 24.01 2309 5290 -0.14 0.06 028 195 16.82
2011 2859 1541 56.01 21.84 2847 49.69 -0.13 006 032 211 1562
2012 29.09 15.89 55.02 24.01 2541 5058 -0.14 006 029 153 1247
2013 3036 15.61 54.03 2796 2434 4770 -0.16 0.06 029 136 10.82
2014 2859 1670 5471 2244 3030 4725 -0.15 006 031 169 1242
2015 2810 17.62 5428 2287 3134 4579 -015 007 037 201 1317
2016 2774 17.73 5453 2629 3049 4322 -0.16 0.06 034 177 12.68
91-03 2713 1622 56.65 1523 20.62 6416 —-0.07 005 025 144 1096
04-16 2875 1584 5541 2842 2525 4634 -0.14 0.06 035 196 13.62
91-16 2794 16.03 56.03 21.82 2293 5525 -011 0.05 030 170 12.29

We find a surprising difference in Japan relative to both Europe and North America. As seen in
Table 11, on average there is little difference in the number of firms that repurchase and the number of
firms that issue, and more than 99% of firms either issue or repurchase annually. Over the entire sample
period, 46.23% of firms repurchase as compared to 53.49% of firms that issue and, on average, 0.28% of

firms neither repurchase nor issue. Additionally, the average number of issuers and repurchasers is
fairly steady from the first half to the second half of the sample. The size of firms that repurchase and
issue is also very similar across the first and second half of the data as compared to Europe and North
America. The average size of repurchasers comprise 44.99% of the total market capitalization, while

the average size of issuers comprise 53.99%. There is approximately a 5% decrease in the size of issuers
and a similar 5% increase in the size repurchasers from the first to second half of the sample. As with
Europe and North America, the —50, 20 and 40% breakpoints are very similar across time, while there
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is some increase in the 60 and 80% breakpoints. In these two cases, we see a rapid increase in the 80%
breakpoint that peaks in the early 2000s followed by a decrease over the following years.

Table 11. Net Shares Issues—Japan 1991-2016. For Japan, net share issues (the number of shares issued
minus repurchased) are computed for all stocks on an annual basis. Columns 2—4, % of Stocks, list the
fraction of all stocks that are net repurchasers (Neg), net issuers (Pos) and that have zero net issues (0).
Columns 5-7, % of Market Cap, list the percent of total market capitalization of net repurchasers, net
issuers, and firms that don’t repurchase or issue. The last five columns list the median percent share
repurchase (=50%), as well as the quintile breakpoints for issues. The last three rows provide averages
over the full sample, ‘91-16’, and over two subperiods, ‘91-03" and ‘04-16’.

% of Stocks % of Market Cap Net Shares Issued
Neg 0 Pos Neg 0 Pos -50% 20% 40% 60% 80%

1991 3937 060 60.02 3680 103 6217 -1.08 052 119 234 5.04
1992 33.04 034 66.62 3297 075 6627 -192 096 230 473 934
1993 4554 028 54.18 4451 0.63 5486 -226 075 183 382 844
1994 46.03 031 53.66 4441 090 5469 -225 070 174 382 828
1995 4450 042 55.08 4480 0.72 5448 -194 062 163 367 785
1996 4477 039 5484 4312 055 5633 -197 065 170 377 819
1997 4517 030 5453 4200 053 5747 -243 079 199 436 8.88
1998 4599 020 5381 4191 065 5744 -374 118 293 6.16 1261
1999 4817 0.17 5166 4106 039 5855 514 135 3.60 762 1541
2000 46.84 018 5298 4426 0.61 5513 -546 167 448 927 18.69
2001 48.88 021 5090 43.12 1.19 5569 -5.67 148 4.04 8.69 1836
2002 51.36 0.18 4847 4670 1.09 5221 -6.67 155 426 920 19.50
2003 50.56 0.16 4929 46.83 053 5263 -627 162 425 862 1792
2004 4529 016 5456 4512 0.69 5419 =528 171 447 940 19.10
2005 4398 020 5582 4313 047 5640 -414 144 389 8.02 1589
2006 4246 026 5728 4268 115 5617 -346 127 339 742 1537
2007 4456 029 5515 4065 1.17 5818 -348 112 3.07 6.63 13.87
2008 47.80 031 51.89 4867 200 4934 -415 113 310 6.74 14.55
2009 5046 023 4931 5185 119 4696 513 122 334 728 1540
2010 4766 024 5210 4835 116 5049 -465 138 381 823 1795
2011 4736 033 5231 4790 192 5018 -431 122 341 733 1571
2012 4853 0.27 5121 49.02 113 4985 =387 111 3.04 651 14.01
2013 4993 029 4979 4949 148 4903 -379 102 268 580 13.03
2014 4694 030 5276 4656 2.05 5139 -362 106 289 642 13.88
2015 48.00 0.32 51.68 5213 1.09 4678 =351 098 272 6.00 1294
2016 4876 032 5092 5170 157 4673 -3.62 092 256 569 1227

91-03 4540 029 5431 4250 074 5676 -3.60 106 276 585 1219
04-16 4706 027 5268 4748 131 5121 -4.08 120 326 7.04 1492
91-16 46.23 028 5349 4499 1.02 5399 -3.84 113 3.01 644 13.56

Year

Asia exhibits many similarities with Europe and North America. There are approximately three
times more net issuers (70.49%) than net repurchasers (23.96%), and the number of firms that neither
issue nor repurchase is small, on average 5.56%. Across time, the fraction of firms that repurchase
remains rather steady, fluctuating between 17 and 29%, and the number of firms that issue is similarly
stable, fluctuating between 65 and 78%. The fractions of the total market cap of both repurchasers
and issuers are also surprisingly constant across time. The average percent of total market cap for
repurchasers drops from 18.83% in the first half to 18.05% in the second half of the sample. For issuers,
the percent of market cap barely rises from 68.87% over the first half and is 69.52 over the second half.
Again, we see that the —50, 20, and 40% breakpoints stay fairly constant across time, but the 60 and
80% breakpoints exhibit a substantial increase. On average, the 60% breakpoint increases from 4.57
to 10.48% from the first to second half of the sample, and the 80% breakpoint increases from 15.67 to
28.73% from the first half to second half.

To summarize, while there are a number of commonalities across North America, Europe, and Asia,
Japan is noticeably different. This could explain why the slopes on NS,_y ; are insignificant for Japan but
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tend to be highly significant for the other three regions. We only observe one common difference between
the first and second half of the sample. The right tail of the distribution of issuances has expanded over
time. The increase in the 80% breakpoint is most significant for Asia (13% increase) and is much smaller
for North America (5.86%) and Europe (2.66% increase). Large issuers are issuing more shares.

Table 12. Net Shares Issues—Asia 1991-2016. For Asia, net share issues (the number of shares issued
minus repurchased) are computed for all stocks on an annual basis. Columns 2—4, % of Stocks, list the
fraction of all stocks that are net repurchasers (Neg), net issuers (Pos) and that have zero net issues (0).
Columns 5-7, % of Market Cap, list the percent of total market capitalization of net repurchasers, net
issuers, and firms that do not repurchase or issue. The last five columns list the median percent share
repurchase (—50%), as well as the quintile breakpoints for issues. The last three rows provide averages
over the full sample, ‘91-16’, and over two subperiods, ‘91-03" and ‘04-16".

% of Stocks % of Market Cap Net Shares Issued
Neg 0 Pos  Neg 0 Pos -50% 20% 40% 60% 80%

1991 2412 983 66.06 1881 896 7224 -0.09 010 077 3.15 10.18
1992 2231 870 6899 1567 1257 7176 -0.08 0.10 1.02 435 1538
1993 2190 924 6886 1494 11.65 7341 -0.08 0.09 077 449 15.67
1994 2044 737 7219 1421 1192 7387 -0.07 011 1.04 446 1215
1995 1880 875 7245 1370 1569 7062 -0.08 0.12 090 336 11.01
1996 2319 942 6739 1693 1354 6953 -0.09 011 072 338 9.69
1997 2250 837 69.13 1395 898 7708 -0.09 0.09 070 314 1211
1998 2272 695 7034 2098 11.02 6801 -014 014 119 551 1794
1999 2955 532 6513 2474 891 6635 -024 013 089 338 1330
2000 28.07 491 67.03 2350 15.01 6149 -026 018 089 3.60 1539
2001 27.05 451 6844 2111 1473 6416 -031 019 110 543 19.56
2002 2875 3.87 6738 2386 14.07 6207 -031 020 110 538 2179
2003 2693 324 69.84 2233 1290 6477 -043 029 178 981 2948
2004 2552 3.02 7146 2376 1087 6536 -038 031 176 9.08 26.38
2005 2219 350 7432 2317 988 6695 -030 035 181 940 2548
2006 2257 349 7394 1862 894 7244 -030 031 175 955 27.09
2007 2120 429 7452 1643 9.08 7449 -028 035 228 1204 3094
2008 17.21 4.16 78.62 1327 1253 7419 -024 049 377 1451 33.70
2009 2488 3.58 7154 1386 1510 71.04 -036 032 189 979 2599
2010 2416 3.64 7220 1436 1285 7279 -033 031 243 14.03 37.10
2011 2140 412 7447 1586 1560 6853 -0.25 030 217 1255 3226
2012 2438 4.18 7145 2056 1020 6923 -028 025 162 9.65 2798
2013 2643 5.06 6851 1922 1471 66.07 -033 022 131 852 2627
2014 25,67 528 69.05 1560 1728 6712 -030 022 126 873 2596
2015 25.61 496 6944 1798 1374 6828 -031 023 128 886 2693
2016 2533 473 6994 2198 1076 6726 -033 025 148 952 2746

91-03 2433 696 6871 18.83 1230 6887 -017 0.14 099 457 1567
04-16 2358 4.15 7227 18.05 1243 6952 -031 030 191 1048 28.73
91-16 2396 556 7049 1844 1237 6920 -024 022 145 753 2220

Year

5.3. Net Share Issuances and the Cross-Section of Returns

Tables 13 and 14 examine how abnormal returns vary with net share issuances. Abnormal returns,
the residuals from the baseline regression Model (3), are sorted by NS;_ ;. Using the residuals allows
us to control for return patterns associated with book-to-market, size, and momentum effects. For net
repurchases, abnormal returns are sorted into two bins, below the median, large repurchases, ‘<—50%’
and above the median, small repurchases, ‘~50%". Issues are sorted into quintile portfolios using the
20, 40, 60, and 80% breakpoints, and zero net share issues are placed in a separate bin. In all tables,
we additionally report the difference in abnormal returns between the fifth and first quintiles (H-L) of
the positive net issuers. Tables 13 and 14 list the average abnormal returns of all stocks within each bin
for the full period 1991-2016 (Table 13), for the two subperiods 1991-2003 and 2004-2016 (Table 14,
Panels A and B), and for large and small stocks (Table 14, Panels C and D). Throughout this section,
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our discussion will primarily focus on North America, Europe, and Asia as our previous results have
shown no relation between returns and net share issues in Japan.

Table 13. Univariate Sorts by Net Share Issues. For North America (NA), Europe (EUR), Japan, and
Asia, the cross section of stock returns are regressed on market capitalization, book-to-market, and
momentum each month and then sorted into bins on a monthly basis according to net share issues
(shares issued less shares repurchased). For negative net share issues, stocks are sorted into two bins
relative to the median—large repurchases (<—50%) and small repurchases (—50%). Stocks with zero net
issues are sorted into a separate group, and positive net issues are divided into quintile portfolios using
the 20, 40, 60, and 80 percentile breakpoints. Each month, average abnormal returns, residuals from
the regression, are computed for each bin and then averaged across all months. Low and high refers
to the average return of the lowest and highest net issue portfolio, respectively. "H-L" is the different
in return between the high and low portfolios. All values in parentheses are Newey—West t-statistics.
Panel A computes net share issues over 12-month intervals, while Panel B computes net share issues
over 36 months. ***/**/* indicates significance at the 1, 5, and 10% level, respectively.

Panel A: k =12
Region Repurchases Zero Issuance Issues

<=50% —50% 0 Low 2 3 4 High H-L

NA 0.14 0.08 -0.16 —-0.04 0.12 0.18 -0.01 —-0.42 -0.38
(1.83) (1.16) (-1.82) (-0.80) (2.80) (290) (=0.07) (=3.27) (-2.25)

EUR 0.22 0.00 0.09 -0.01 0.07 0.20 -0.13 -0.55 —-0.54
(5.83) (0.01) (1.54) (-0.16) (1.84) (3.22) (-143) (-472) (-3.28)
*%% * *%% A% *3%3%
Japan 0.00 0.03 0.27 0.02 0.01 -0.06 -0.12 0.07 0.05
(0.08) (0.94) (1.27) (0.50)  (0.41) (-1.49) (-298) (0.94) (0.48)
%%
Asia 0.44 -0.06 0.16 0.10 0.26 0.12 -0.25 -0.60 -0.70
(3.99)  (-0.64) (1.35) (1.06) (3.40) (1.49) (-2.92) (-4.26) (-3.27)
Panel B: k = 36
NA 011 0.03 -0.01 0.05 0.19 0.09 -0.10 -0.35 —-0.40
(1.38) (0.38) (=0.06) (0.83) (3.69) (1.67) (-1.17) (-245) (-2.07)
*3%3% * *% *%

EUR 0.24 0.02 0.03 0.08 0.23 0.07 -0.25 —0.44 -0.52
(5.09) (0.25) (0.39) (1.05) (4.02) (1.31) (-3.38) (-4.06) (-2.97)

Japan 0.04 0.03 0.02 0.00 0.04 -0.02 -0.05 -0.06 -0.06
(1.09) (0.66) (0.09) (0.08) (093) (-0.62) (-1.05) (-0.62) (-0.49)

Asia 0.35 0.01 0.25 0.14 0.33 0.02 -0.17 -0.57 -0.71
(2.82) (0.04) (1.75) (1.31)  (499) (0.36) (-1.95) (-3.43) (-2.80)

Table 14. Univariate Sorts by Net Share Issues—Subperiod and Size Analysis. This table presents
results identical to Table 13 but using different subsamples. Results in Panel A are based on data over
the subperiod 1991-2003 for k = 12. Results in Panel B rely on the data over the subperiod 2004-2016
for k = 12. Panels C and D subdivide the sample into big stocks and small stocks, respectively. Big
stocks have the largest market capitalization comprising 90% of the total market capitalization. ***/**/*
indicates significance at the 1, 5, and 10% level, respectively.

Panel A: k =12,1991-2003

Region Repurchases Zero Issuance Issues
<=50% —50% 0 Low 2 3 4 High H-L
NA 0.05 —-0.05 -0.36 —-0.08 0.15 0.21 0.10 -0.27 -0.20

(044)  (-0.49) (-2.78) (-093) (2.65) (2.09) (0.84) (-2.04) (-0.99)

*%k *%k
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Panel A: k = 12,1991-2003

Region Repurchases Zero Issuance Issues
<=50% —=50% 0 Low 2 3 4 High H-L
EUR 0.15 -0.06 0.03 —-0.04 0.10 0.17 -0.03 -0.37 -0.33
(237)  (-0.61) (0.32) (-0.38) (1.73) (1.77)  (=021) (=2.00) (-1.21)
*% * * **
Japan —-0.04 0.03 0.21 0.08 -0.01 -0.02 -0.10 0.07 -0.01
(=0.97)  (0.46) (0.65) (1.34) (-020) (-0.36) (=1.57) (0.78) (-0.09)
Asia 0.35 -0.12 0.23 0.16 0.24 0.10 -0.17 -0.60 -0.77
(237)  (-0.85) (1.43) (1.15) (1.73) (0.70)  (-1.39) (-3.06) (-2.57)
Panel B: k = 12, 2004-2016
NA 0.23 0.21 0.03 -0.01 0.10 0.15 -0.11 -0.57 -0.56
(2.19) (2.09) (0.30) (-0.15)  (1.44) (2.05) (-0.89) (-2.64) (-2.10)
*% *% *% EEEd *%
EUR 0.29 0.06 0.15 0.02 0.04 0.23 -0.22 -0.73 -0.75
(7.62) 0.79) (2.06) (0.35) (0.81) (298)  (-2.54) (-5.53) (-4.32)
kA% *% %K *% A% *%%
Japan 0.03 0.04 0.33 -0.04 0.04 -0.09 -0.14 0.06 0.10
(1.18) (0.96) (1.29) (-0.78)  (0.83) (-2.02) (-298) (0.57) 0.77)
Asia 0.52 0.00 0.10 0.04 0.29 0.15 -0.33 -0.60 —-0.64
(3.25) (0.01) (0.54) (0.31) (3.93) (1.68)  (=2.77) (=3.00) (-2.09)
Panel C: Big Stocks 1991-2016
NA 0.17 -0.01 -0.05 -0.05 -0.01 0.08 -0.07 -0.24 -0.20
(201)  (-0.18) (-0.35) (-0.75) (-0.11) (1.17) (-0.72) (-2.79) (-1.64)
*% A%
EUR 0.17 -0.07 0.07 0.08 0.01 0.03 -0.08 —-0.28 -0.36
(286) (-1.12) (1.50) (1.75) (0.13) (0.46) (-1.14) (-3.95) (-4.08)
Japan 0.00 0.03 0.76 0.06 -0.06 -0.05 0.00 —-0.04 -0.10
(0.03) (0.61) (2.47) (1.02)  (-090) (-1.05) (-0.01) (-0.41) (-0.78)
Asia 0.30 0.08 0.15 0.05 0.13 -0.06 -0.20 -0.27 -0.32
(2.79) 0.77) (1.35) (0.61) (1.61) (-0.68) (-2.31) (-2.32) (-1.92)
A% *% *% *
Panel D: Small Stocks 1991-2016
NA 0.07 0.05 -0.18 -0.03 0.14 0.27 -0.01 —-0.39 -0.36
(0.89) (0.55) (-1.65) (=0.50)  (3.26) (424) (-0.10) (-294) (-1.99)
EUR 0.20 0.01 0.10 0.00 0.04 0.22 -0.11 —-0.56 -0.56
(4.80) (0.20) (1.57) (=0.02)  (0.96) (3.24) (-1.15) (-4.38) (-3.06)
Japan -0.02 0.05 -0.26 0.04 0.01 -0.09 -0.09 0.07 0.03
(-0.66)  (1.14) (-0.64) (0.71) 0.22) (-197) (-2.04) (0.93) (0.30)
*%
Asia 0.33 0.01 0.11 0.15 0.26 0.14 -0.25 —-0.63 -0.78
(2.65) (0.09) (0.68) (1.28) (2.52) (1.18)  (-2.23) (-4.12) (-3.18)
L *% *% L %

For the full sample, Table 13, Panel A, large repurchases are associated with large abnormal
returns. The average abnormal return of stocks with large repurchases (less than the median) is 0.14%
(t-stat = 1.83), 0.22% (t-stat = 5.83), and 0.44% (t-stat = 3.99%) for North America, Europe and Asia,
respectively. This result holds when k = 36 (Table 13, Panel B), with smaller average returns for North
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America and Asia, but a slightly larger average return for Europe. Japan is different with an average
abnormal return of 0.00%.

Table 13, Panel A also shows significant declines in average abnormal returns for large issues. This
can be seen from the column labelled “H-L’ which lists average abnormal return differentials of —0.38%
(t-stat = —2.25), —0.54% (t-stat = —3.28), and —0.70% (t-stat = —3.27) for North America, Europe and
Asia, respectively. Surprisingly, when extending to k = 36, the abnormal return differentials are nearly
equal in magnitude as when k = 12 for all regions (except Japan), demonstrating the long-lasting effect
that net share issues have on returns.

While the high minus low abnormal return differentials are significant, there appears to be a
non-monotonic relation between issue size and abnormal returns. Abnormal returns for the first
quintile are close to zero. Average abnormal returns increase, reaching a peak in quintile 3 for North
America and Europe and quintile 2 for Asia. The peaks are statistically greater than zero for all
three regions. Abnormal returns then drop severely, reaching their minimum in the fifth quintile.
Average abnormal returns in the fifth quintile are —0.42% (t-stat = —3.27), —0.55% (t-stat = —4.72), and
—0.60% (t-stat = —3.43) for North America, Europe and Asia, respectively. Hence, the significant H-L
abnormal return differential is driven by the poor performance of the largest issuers and not by strong
performance of small, first quintile, issuers. Additionally, medium-sized issues lead to significantly
positive average abnormal returns, showing that the market does not penalize stocks issues in general
but does penalize large issues.

Table 14, Panels A and B show results when cutting the sample into the early and recent periods
for k = 12. In the early period, large repurchases tend to result in positive abnormal returns particularly
in Europe and Asia while small repurchases are met with negative but insignificant abnormal returns.
For positive net share issues, H-L is consistently negative but not significant except for Asia during the
early part of the sample. We still observe the non-monotonic pattern in abnormal returns where the
returns are near zero for quintile 1, positive and sometimes significant for quintiles 2 and 3, and then
negative for quintiles 4 and 5.

In the recent half of the sample (Table 14, Panel B), cross-sectional return patterns associated
with net share issues are much stronger. Large abnormal returns following large repurchases of
0.23 (t-stat = 2.19), 0.29 (t-stat = 7.62), and 0.52 (t-stat = 3.52) for North America, Europe, and Asia,
respectively, are observed. Also, large H-L abnormal return differentials associated with issues
are negative and significant. For North America, Europe, and Asia, H-L differentials are —0.56
(t-stat = —2.10), —0.75 (t-stat = —4.32), and —0.64 (t-stat = —2.09). For North America and Europe, these
differentials are twice those observed during the first half of the sample but, for Asia, the differential is
a little lower during the latter half of the sample. We continue to see near zero abnormal returns for the
first quintile of issues but significantly positive abnormal returns in either the second or third quintiles
before dropping into negative returns for the fifth quintile.

As a final look into the cross-section of returns, we investigate whether small stocks drive the
results. Table 14, Panel C summarizes the results for big stocks when k = 12 for the entire sample, and
Table 14, Panel D shows the result for small stocks. For big stocks, large repurchases lead to positive
and significant returns for North, America, Europe and Asia. We do observe a cross-sectional pattern
in returns related to issues that are primarily driven by the large negative returns from the largest
issues (quintile 5). H-L is marginally significant for North America and Asia and is highly significant
for Europe.

For small stocks, Table 14, Panel D, large repurchases lead to significant abnormal returns for only
Europe and Asia (Panel A). Over the entire sample, H-L for the small stocks is significant for North
America, Europe, and Asia, again driven by the negative and significant abnormal returns from the
largest issuers. We again see the interesting pattern of significant positive returns for quintiles 2 or 3
followed by a substantial drop in returns for quintiles 4 and 5.

The market timing theory explaining why firms issue or repurchase shares asserts that management
issues new shares when the stock price is too high and repurchases when the stock price is too low.
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Three observations make this explanation suspect. First, we find weak results in the early half of the
sample and stronger results in the more recent subperiod suggesting that timing repurchases and
issues must be a recent innovation.® Second, our net share issue measure is computed at a six months
lag relative to time f in order to align with our estimates of book-to-market and changes in book value
and market prices. Our results show a significant relation between time ¢ + 1 returns and net share
issues computed over t — 6 — k and ¢ — 6 implying that the market is very slow to react to management’s
mispricing signal. Third, for issuers, we observe positive and significant returns for small to mid-size
issues (quintiles two and three), indicating that some issues lead to price increases.

To summarize the results of this section, large repurchases tend to be rewarded by significant
abnormal returns, while large issues are penalized by significant negative abnormal returns.
Interestingly, small- to mid-sized issues (quintiles 2 and 3) lead to significant positive returns, showing
that investors do not consider all stock issues negatively. This pattern is observed in North America,
Europe, and Asia. Consistent with our previous results, we find that our results are strongest in the
most recent half of the sample relative to the earlier half. The H-L abnormal return differentials are
driven by the large negative returns from the fifth quintile, and these returns are much more significant
in the later period. It is also in the fifth quintile where we see the largest change in issue size (80%
breakpoint). As the largest issuers are issuing larger quantities of new shares, investors are more
harshly penalizing the firms by driving down the stock price.

6. Discussion

Focusing on four global regions, we find consistent evidence showing that including information
regarding the evolution of B/M into asset pricing models enhances model performance. These findings
coincide with conclusions reported in FF for the U.S. market and in Cakici et al. (2015). Indeed, the
estimated coefficients for North America’s big stocks reported here bear close resemblance to those
reported in FF for the ABM (all but micro) stocks. Returning to Equation (1), FF argue that cross-sectional
differences in future cash flows obscure the relation between B/M and returns. The significance of both
dM;_y; and dB;_i ; suggests that these variables contain information about future cashflows that is
otherwise masked when using only B/M rather than the decomposition of B/M. Interestingly, FF state
that “there is no reason that all this works out in the same way for different kinds of firms.” This makes
the consistency in results across the four global regions even more interesting.

A second set of results compare the estimated coefficients for different lags k. Also consistent with
FF and Cakici et al. (2015), we find that more recent information (k = 12) yields coefficients that have
larger magnitudes than when using longer lags (k = 36). The implication of this is that more recent
information is more useful for explaining returns than old information.

Our results, however, differ from FF in one important respect. FF conclude that a 1% change
in book value has the same impact on returns as a 1% change in price. While our results for North
America agree with FF for the U.S. market, we find that changes in book value have significantly
greater impact on returns than price changes for Europe, Japan, and Asia. This result is observed for
the full sample in the most recent period but not in the early period and in the set of small stocks but
not in the set of big stocks. Cakici et al. (2015) also find that changes in book value dominate changes
in price in their study of the Chinese market.

Our final test investigates whether net share issuance impacts average returns since it has a direct
impact on both dM;_y ; and dB,_j ;. We find this to be the case for North America, Europe and Asia,
but not for Japan. FF find net share issuance to be the strongest explanatory variable for the U.S.
market (using the t-statistic as the metric). Similarly, McLean et al. (2009), studying the global market
in aggregate, find that net share issuance has greater significance than both size and momentum but

8  Studying the U.S. market, Fama and French (2008) find net share issues to be unrelated to returns in the early part of their

sample from 1927-1963, and Pontiff and Woodgate (2008) find an insignificant relation in the period preceding 1970.
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has a similar significance level as B/M. By studying separate regions rather than the global market in
aggregate, we find cross-sectional differences in the importance of net share issuance relative to other
factors; however, by decomposing B/M into components, our results consistently show changes in
book value to have greater significance than all other variables, including net share issuance.

As a final comment, it is curious that Japan yields net share issuance results that are inconsistent
with the other regions. The literature on issue and repurchase behavior in Japan is quite sparse and
appears to be a fruitful ground for future research. Two papers, however, provide some insight.
Kerins et al. (2007) study the underpricing of initial and secondary issues in Japan to test prominent
theories shown to have some explanatory ability for the U.S. market, namely, the winner’s curse,
signaling, information production, and ownership dispersion. They find no evidence to suggest
that these theories are able to explain the observed underpricing in Japan. It is further noted that
Fama and French (2012) find different results for Japan relative to other global regions in their study of
momentum and value effects. These findings combined with our results suggest that the issuance and
return behavior in Japan is different from other countries and suggests the need for additional research.

7. Conclusions

The results reported in this paper provide consistent, global support for the book-to-market
evolution hypothesis. Understanding how book-to-market has evolved over time indeed enhances
average return estimates.

Decomposing book-to-market into three components, our full sample results find that all three
components are significant determinants of returns; however, changes in book value play a noticeably
more powerful role in the model than other variables. Moreover, supporting the view that recent news
is more relevant for expected return estimation than old news, we find that changes over the more
recent twelve months are more relevant to expected returns than changes over the longer past thirty-six
months period. These results are supported using the set of small and big market capitalization subsets
and for two distinct subperiods.

For North America, Europe, and Asia, we find that positive net share issues are negatively related
to expected returns. This result also holds for all specifications of the model—big and small stocks as
well as the early and recent time periods. The results, however, are considerably stronger in the recent
subperiod relative to the early subperiod. Japan is different. For all model specifications and all cuts of
the data, we find that net share issues are unrelated to expected returns in Japan.

A more in-depth study of net share issues reveals that a vast majority of firms either issue or
repurchase on an annual basis. The average returns of quintile portfolios sorted by positive net share
issues reveal significant cross-sectional differences in returns. Firms that issue large quantities of shares
yield returns that are significantly smaller than firms that issue small quantities of shares. Closer
inspection reveals that the return differential is completely driven by the large negative average returns
generated by the largest share issuers (quintile 5).

One of the most interesting and important findings is the high level of consistency across the four
distinctly defined global regions. Finding similar results across four distinct global regions over the
same time period and using the same methodology goes a long way in easing concerns about data
mining. Further, we add to the previous research on book-to-market decomposition by showing that
the results of Fama and French (2008) are globally generalizable. The results presented here clearly
demonstrate that expected return models across global markets are enhanced by the inclusion of
variables that describe the evolution of book-to-market.
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Appendix A

Appendix A.1. Descriptive Statistics

Table A1 provides descriptive statistics for each of the four regions. For each year, 1991-2016,
the table lists the average log of market capitalization, logsize, average book-to-market (B/M), average
changes in price when k = 12, dM, average changes in book-to-market when k = 12, dB, and the
number of stocks in the sample, N.

Table A1. Descriptive Statistics. Twenty-three global markets are divided into the regions of North
America, Europe, Japan, and Asia. This table provides descriptive statistics of the data which extends
from 1991 through 2016. LogSize is the average log market capitalization, B/M is the average book to
market equity ratio, dM;_i ; is the average change in market price from time t-k to t for k =12, dB;_y ; is
the average change in book value of equity over t—k to t for k = 12, and N is the number of stocks in
the sample.

North America Europe
logSize B/M th—k,t dBt—k,t N logSize B/M th—k,t dBt—k,t N
1991 5.42 0.96 -0.14 0.03 2254 4.60 0.91 -0.07 0.12 3165

Year

1992 5.58 0.81 0.17 0.03 2269 451 0.99 -0.12 -0.08 3424
1993 5.68 0.73 0.09 0.03 2460 4.52 1.15 -0.16 -0.03 3488
1994 5.70 0.65 0.13 0.06 2686 4.81 0.84 0.14 -0.11 3508
1995 5.77 0.69 0.00 0.09 2873 4.87 0.81 0.08 0.10 3609
1996 5.74 0.63 0.18 0.09 3387 493 0.85 0.02 0.05 3707
1997 5.77 0.62 0.09 0.08 3842 5.07 0.81 0.06 0.01 3737
1998 5.78 0.54 0.20 0.05 4047 5.03 0.71 0.08 —-0.03 4065

1999 5.69 0.64 -0.16 0.04 4104 4.84 0.79 -0.06 0.07 4356
2000 5.59 0.72 -0.01 0.07 4143 4.83 0.80 -0.04 0.00 4355

2001 5.48 0.80 -0.10 0.03 4360 4.63 0.80 -0.16 -0.08 4523
2002 5.48 0.75 -0.06 -0.03 4595 4.40 0.87 -0.33 -0.10 4819
2003 5.59 0.83 -0.16 0.01 4618 443 1.08 -0.19 0.05 4744
2004 6.00 0.61 0.32 0.10 4467 4.87 0.87 0.29 0.10 4453
2005 6.11 0.57 0.11 0.09 4602 5.10 0.75 0.19 0.12 4389
2006 6.16 0.57 0.13 0.09 4784 5.26 0.69 0.14 0.05 4436
2007 6.03 0.63 0.08 0.10 5105 5.34 0.72 0.17 0.16 4840
2008 5.66 0.69 -0.05 0.02 5216 493 0.81 0.01 0.10 5215
2009 5.16 1.15 —-0.65 -0.14 5453 4.49 1.33 -0.70 -0.20 5318
2010 5.51 0.91 0.09 0.01 5335 4.72 1.17 0.06 -0.03 5109
2011 5.70 0.79 0.15 0.03 5405 4.88 1.10 0.05 -0.01 4964
2012 5.56 0.84 -0.10 -0.03 5544 476 1.18 -0.16 -0.06 4821
2013 5.60 0.91 -0.09 -0.05 5581 4.97 1.20 -0.09 -0.09 4651
2014 5.75 0.87 0.03 -0.06 5528 522 1.14 0.17 0.02 4435
2015 5.78 0.84 -0.06 -0.09 5442 5.19 1.19 -0.07 -0.10 4300
2016 5.82 1.07 -0.23 -0.08 5475 5.25 1.24 -0.11 -0.09 4192

Avg 5.70 0.76 0.00 0.02 4368 4.86 0.95 -0.03 0.00 4332
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Japan Asia
logsize B/M  dM;_; dBi_j; N logsize B/M  dM;_ y; dB;_j; N

1991 6.73 0.38 -0.20 0.12 1289 5.28 1.07 -0.11 0.02 328
1992 6.13 0.48 -0.17 0.08 1652 5.39 0.99 0.08 0.01 358
1993 6.10 0.62 -0.19 0.08 1932 5.49 0.96 0.04 0.02 405

Year

1994 6.22 0.54 0.26 0.11 2008 5.75 0.77 0.30 0.09 450
1995 6.11 0.57 0.05 0.11 2062 5.65 0.90 -0.05 0.10 469
1996 6.11 0.62 -0.11 -0.04 2152 5.72 0.94 0.01 0.05 532
1997 5.64 0.65 -0.18 -0.13 2239 5.62 0.86 0.10 0.05 695
1998 5.18 1.02 -0.49 =011 2271 4.80 1.05 -0.27 -0.13 868
1999 5.33 1.24 -0.19 -0.02 2393 4.86 1.69 -0.50 -0.12 927
2000 5.01 1.25 0.23 0.16 2796 4.88 1.28 0.22 0.02 905

2001 4.82 1.38 -0.20 -0.03 3002 4.35 1.39 -0.28 -0.14 1072
2002 4.66 1.47 -0.23 -0.11 3000 391 1.35 -0.23 -0.12 1465
2003 474 l.61 -0.10 0.06 3058 3.55 1.41 -0.15 -0.05 2110

2004 5.14 1.32 0.30 0.12 3046 3.92 1.03 0.27 0.09 2154
2005 5.32 1.07 0.23 0.10 3246 4.01 0.94 0.04 0.03 2322
2006 5.40 0.83 0.16 -0.01 3420 4.15 0.93 -0.01 0.01 2525

2007 5.19 0.90 -0.16 0.00 3535 4.64 0.85 0.16 0.12 2613
2008 491 1.11 -0.19 0.04 3561 4.32 0.74 0.14 0.11 2735
2009 4.83 1.63 -0.33 0.04 3421 3.92 1.52 -0.89 -0.25 3067

2010 497 1.57 0.10 0.08 3292 443 1.12 0.25 0.07 2886
2011 5.06 1.64 0.06 0.12 3326 4.62 1.04 0.09 0.07 3046
2012 5.08 1.69 0.05 0.09 3282 4.46 1.25 -0.23 -0.04 3160
2013 5.19 1.62 0.02 -0.03 3246 4.48 1.29 -0.16 -0.11 3220
2014 5.26 1.34 0.09 -0.09 3262 4.54 1.26 -0.14 -0.16 3191
2015 5.28 1.18 0.04 -0.05 3325 4.54 1.18 -0.11 -017 3173
2016 5.30 1.17 -0.01 -0.02 3365 4.64 1.26 -0.23 -0.16 3235

Avg 5.37 1.11 -0.04 0.03 2815 4.69 1.12 -0.06 -0.02 1843

Market capitalization for each region tends to be fairly flat across time with some time variation
primarily around the global financial crisis. Average market cap reaches a 26-year peak in the years just
prior to the global financial crisis for North America, Europe, and Asia. It then dips down during the
crisis but reverts back over the remainder of the sample. Japan, not surprisingly, is different. Japan’s
average market cap peaks at the beginning of the sample but then steadily declines until 2002. It has
since trended upward though with a setback during the financial crisis.

There are time series and cross-sectional differences in B/M. B/M in Europe and North America
is highly correlated with peaks near the beginning of the sample, after the technology bubble crash,
and after the global financial crisis. B/M tends to be much higher in Asia and with larger swings in
magnitude. The ratio starts low and then jumps substantially in 1998 and 1999. It then trends down
until the global financial crisis, where it again experiences a substantial jump. Japan, again, is quite
different. B/M in Japan begins low but steadily rises until 2003, mirroring the decline in average
market capitalization. It then falls as a result of the technology bubble, recovers, and then falls well
after the global financial crisis.

Changes in price, dM, and changes in book value, dB, tend to be highly correlated within each
region, with dM being more volatile than dB. For example, the correlation between the two change
variables in North America is 0.72, but dM swings between —0.65 and 0.32, while 4B ranges from —0.14
to 0.10. Of the four regions, changes in both book value and prices have the highest volatility in Asia
and the lowest volatility in North America.
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