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Abstract 
This article conducts an overview of the performance of Japanese firm size- 
and firms’ investment-sorted stock portfolios from 1990 to 2020, and we de-
rive the following contributions. First, we find that in our second half 
sub-period, the size effect is much clearer; while overall, the effect of invest-
ment is not so clear, suggesting that the portfolio constructions by firms’ in-
vestment are not so effective in Japan. Second, as we analyzed the perfor-
mance of Japanese size- and investment-sorted portfolios using the data, 
which are in US dollars and for almost 30 years, our findings should be highly 
meaningful for both industrial practitioners and academic researchers, much 
deepening our understanding of stock portfolio returns and return premia in 
Japan. 
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1. Introduction 

In the past literature, there exist many previous studies on the returns of stock 
portfolios sorted by size- and book-to-market ratios (see, e.g., Fama & French, 
1993, 1995; Tsuji, 2012, 2020). In contrast, there exists little previous research on 
the returns of firm size- and firms’ investment-sorted stock portfolios in Japan; 
thus, conducting an overview of size and investment-sorted portfolios for Japa-
nese stocks in an effective manner shall be greatly meaningful.  

Therefore, based on this, this article newly examines the returns and return 
premia of size- and investment-sorted portfolios by focusing on the Japanese 
stock market. The sample period we analyze covers almost 30 years from 1990 to 
2020. 

As a result, this article derives the following significant contributions. First, we 
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find that in our second half sub-period, the size effect is much clearer in Japan; 
while overall, the effect of investment is not so clear, indicating that the portfolio 
constructions sorting by firms’ investment are not so effectual in Japan. Second, 
as we examined the performance of size- and investment-sorted Japanese stock 
portfolios using the data, which are in US dollars and for almost 30 years, our 
key findings presented in this article should be highly meaningful for both in-
dustrial practitioners and academic researchers. 

The rest of this article is organized as below. First, Section 2 is a brief related 
literature review; Section 3 explains our data and research design; Section 4 ex-
hibits our key results; and Section 5 concludes the article. 

2. Short Literature Review 

This section conducts a short review of related literature with our current study. 
First, Fama and French (1993) developed a representative three-factor empirical 
asset pricing model, adding size and value factors to the capital asset pricing 
model. Later, Fama and French (1995) also empirically examined the size and 
value effects in the US stock market. Afterwards, Fama and French (2015) ex-
tended their three-factor model to a five-factor asset pricing model, adding op-
erating profitability and firms’ investment factors to their three-factor model.  

Recently, Fama and French (2017) tested their five-factor model in interna-
tional stock markets. Besides, Huang (2019) tested whether the Fama-French 
five-factor model is robust in the Chinese stock market, and Foye (2018) and 
Mosoeu and Kodongo (2021) examined the Fama-French five-factor model in 
emerging stock markets. Most recently, Horváth and Wang (2021) examined the 
five-factor model in the US by focusing on the period in which there was the ef-
fect of the COVID-19.  

In contrast, for Japan, using the Japanese data from 1981 to 2005, Tsuji (2012) 
explored the size- and book-to-market ratio-sorted stock portfolios; and Tsuji 
(2020) also provided an overview of the size and value effects in Japan for the 
period from 1990 to 2020. However, we note that the analysis of the firms’ in-
vestment, which is a new element for the Fama-French five-factor model, is li-
mited particularly for the Japanese stock market.  

As these backgrounds of the past studies clearly show, providing an overview 
of the performance of Japanese stock portfolios by focusing on the firms’ in-
vestment effect shall be significantly beneficial for both academic researchers 
and industry practitioners. Therefore, based on this, in the following sections, 
this article attempts to conduct an effective overview of the return and return 
premia of Japanese stock portfolios sorted not only by size but also by firms’ in-
vestment. 
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Panel A. July 1990 to October 2020. 

 
Panel B. July 1990 to December 2005. 

 
Panel C. January 2006 to October 2020. 

 
Figure 1. Cumulative raw returns of size- and investment-sorted portfolios in Japan. 
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Table 1. Annualized statistics for Japanese size- and investment-sorted portfolio returns 
and return premia: The case of full and two sub-periods. 

Panel A. July 1990 to October 2020 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 3.62 5.38 4.96 5.16 3.78 3.07 3.43 

SD 19.46 24.13 21.71 24.38 20.93 18.98 20.20 

Risk premia 1.08 2.84 2.42 2.61 1.24 0.53 0.89 

Sharpe ratio 0.06 0.12 0.11 0.11 0.06 0.03 0.04 

Return premia 0.00 1.76 1.34 1.53 0.16 −0.55 −0.19 

Panel B. July 1990 to December 2005 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 3.27 4.91 4.16 4.59 2.61 3.01 2.99 

SD 23.50 30.19 27.11 29.10 25.95 22.20 24.02 

Risk premia −0.64 0.99 0.24 0.67 −1.31 −0.91 −0.92 

Sharpe ratio −0.03 0.03 0.01 0.02 −0.05 −0.04 −0.04 

Return premia 0.00 1.64 0.89 1.32 −0.67 −0.27 −0.28 

Panel C. January 2006 to October 2020 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 3.99 5.88 5.80 5.75 5.01 3.14 3.89 

SD 14.12 15.54 14.08 18.27 13.93 14.95 15.30 

Risk premia 2.88 4.77 4.69 4.64 3.89 2.03 2.78 

Sharpe ratio 0.20 0.31 0.33 0.25 0.28 0.14 0.18 

Return premia 0.00 1.89 1.81 1.76 1.01 −0.86 −0.11 

Mkt denotes the Japanese overall market; SD denotes standard deviation values. 

3. Data and Methodology 

Basically, our data are monthly Japanese stock portfolios’ percentage returns in 
US dollars, which were all from Fama and French. Our data notations are as fol-
lows: Mkt: the market portfolio; Small-Low INV: the small-sized and low in-
vestment portfolio; Small-Middle INV: the small-sized and middle (neutral) in-
vestment portfolio; Small-High INV: the small-sized and high investment port-
folio; Big-Low INV: the big-sized and low investment portfolio; Big-Middle 
INV: the big-sized and middle (neutral) investment portfolio; and Big-High 
INV: the big-sized and high investment portfolio. Our research methods are 
simple statistical and graphical analyses. 

This article first examines three sample periods: the full sample period (July 
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1990 through to October 2020); the first half sub-period (July 1990 through to 
December 2005); and the second half sub-period (January 2006 through to Oc-
tober 2020). After that, this article further examines six five-year sub-periods: 
the Japanese stock price bubble collapse period (July 1990 through to June 1995); 
the IT bubble period (July 1997 through to June 2002); the period that Japan’s 
Quantitative Easing (QE) raised Japanese stock prices (January 2002 through to 
December 2006); the period of the US subprime crisis and the Lehman collapse 
(January 2007 through to December 2011); the period of the Great East Japan 
Earthquake (April 2010 through to March 2015); and the period of successive 
monetary easing policies implemented by the Bank of Japan (BOJ) (April 2015 
through to March 2020). Furthermore, we also analyze the latest sub-period 
though not a five-year period (January 2020 through to October 2020). 

In Figure 1, the dynamic evolutions of cumulative raw returns as regards the 
above six Japanese size and investment portfolios and that of the Japanese mar-
ket portfolio are displayed. In Panels A, B, and C of Figure 1, those for our full 
period, our first half period, and our second half period are exhibited, respec-
tively (Stock prices are 100 in July 1990 (Panels A and B) and 100 in January 
2006 (Panel C)).  

4. Main Results 

Table 1 exhibits key statistics for our full, first half, and second half periods, and 
Table 2 provides those for our seven sub-periods. Our key results from Table 1 
are as follows. 1) For our full period, the highest return is seen in the Small-Low 
INV portfolio; and the second highest is seen in the Small-High INV portfolio 
(Panel A). 2) For our first half period, the highest return is shown in the 
Small-Low INV portfolio; and the second highest is seen in the Small-High INV 
portfolio (Panel B). 3) For our second half period, the highest is the Small-Low 
INV portfolio; and the second highest is the Small-Middle INV portfolio (Panel 
C). 

Further, our key results from Table 2 are as follows. 1) For the period includ-
ing the Japan’s stock price bubble and its collapse, the highest return is seen in 
the Big-Low INV portfolio; and the second highest return is in the Japanese 
market portfolio (Panel A). 2) For the period of the IT bubble, the highest return 
is in the Big-High INV portfolio; and the second highest is the Small-High INV 
portfolio (Panel B). 3) For the period when the BOJ’s QE pushed up Japanese 
stock prices, the highest return is seen in the Small-Low INV portfolio; and the 
second highest is the Small-Middle INV portfolio (Panel C).  
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Table 2. Annualized statistics for Japanese size- and investment-sorted portfolio returns 
and return premia: The case of seven sub-periods. 

Panel A. July 1990 to June 1995 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 2.59 2.28 0.48 −1.31 6.40 2.19 0.74 

SD 28.75 35.93 34.40 34.74 31.74 27.90 27.73 

Risk premia −1.84 −2.15 −3.95 −5.74 1.97 −2.24 −3.69 

Sharpe ratio −0.06 −0.06 −0.11 −0.17 0.06 −0.08 −0.13 

Return premia 0.00 −0.31 −2.11 −3.90 3.81 −0.40 −1.85 

Panel B. July 1997 to June 2002 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return −4.86 −7.27 −5.78 −2.20 −12.38 −3.32 −1.86 

SD 23.32 31.50 26.36 29.34 25.39 21.07 26.57 

Risk premia −9.30 −11.71 −10.22 −6.65 −16.83 −7.77 −6.31 

Sharpe ratio −0.40 −0.37 −0.39 −0.23 −0.66 −0.37 −0.24 

Return premia 0.00 −2.41 −0.92 2.65 −7.53 1.53 2.99 

Panel C. January 2002 to December 2006 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 14.68 21.18 20.58 19.00 18.19 11.94 12.18 

SD 16.43 20.13 16.84 21.99 16.60 15.62 17.11 

Risk premia 12.39 18.88 18.29 16.70 15.89 9.65 9.88 

Sharpe ratio 0.75 0.94 1.09 0.76 0.96 0.62 0.58 

Return premia 0.00 6.49 5.90 4.31 3.51 −2.74 −2.51 

Panel D. January 2007 to December 2011 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return −3.72 2.85 1.97 −3.46 −2.20 −3.68 −6.69 

SD 16.68 16.30 15.41 20.73 16.22 18.61 18.11 

Risk premia −5.00 1.57 0.69 −4.73 −3.48 −4.96 −7.96 

Sharpe ratio −0.30 0.10 0.04 −0.23 −0.21 −0.27 −0.44 

Return premia 0.00 6.57 5.69 0.26 1.52 0.04 −2.97 
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Continued 

Panel E. April 2010 to March 2015 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 7.85 13.68 9.66 13.57 9.31 6.83 5.74 

SD 13.21 16.66 12.68 14.97 14.64 13.03 13.46 

Risk premia 7.81 13.64 9.62 13.53 9.27 6.79 5.70 

Sharpe ratio 0.59 0.82 0.76 0.90 0.63 0.52 0.42 

Return premia 0.00 5.83 1.81 5.72 1.46 −1.02 −2.10 

Panel F. April 2015 to March 2020 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 3.86 5.51 7.05 7.96 4.21 2.68 4.81 

SD 12.88 13.83 13.71 16.24 12.61 12.88 14.05 

Risk premia 2.81 4.45 5.99 6.90 3.15 1.63 3.75 

Sharpe ratio 0.22 0.32 0.44 0.42 0.25 0.13 0.27 

Return premia 0.00 1.64 3.18 4.09 0.34 −1.18 0.95 

Panel G. January 2020 to October 2020 

 Mkt 
Small- 
Low 
INV 

Small- 
Middle 
INV 

Small- 
High 
INV 

Big- 
Low 
INV 

Big- 
Middle 
INV 

Big- 
High 
INV 

Return 0.18 −5.42 −3.82 9.30 −3.78 −2.38 9.76 

SD 18.98 23.65 22.29 29.60 18.40 19.91 19.82 

Risk premia −0.34 −5.94 −4.33 8.78 −4.30 −2.89 9.24 

Sharpe ratio −0.02 −0.25 −0.19 0.30 −0.23 −0.15 0.47 

Return premia 0.00 −5.60 −4.00 9.12 −3.96 −2.56 9.58 

Mkt denotes the Japanese overall market; SD denotes standard deviation values. 
 

Moreover, 4) for the period of financial crises, the highest return is recorded 
in the Small-Low INV portfolio; and the second highest is the Small-Middle INV 
portfolio (Panel D). 5) For the period including the Great East Japan Earth-
quake, the highest is the Small-Low INV portfolio; and the second highest is the 
Small-High INV portfolio (Panel E). 6) For the period of the BOJ’s successive 
monetary easing policies, the highest is the Small-High INV portfolio; and the 
second highest is the Small-Middle INV portfolio (Panel F). 7) For our latest pe-
riod reflecting the COVID-19 effect, the highest is the Big-High INV portfolio; 
and the second highest is the Small-High INV portfolio (Panel G). 
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5. Conclusion 

This article has conducted an overview of the performance of firm size- and 
firms’ investment-sorted stock portfolios in Japan. Using the data in US dollars, 
we derived key statistics and measures for many sample periods; thus our analy-
sis should be significantly beneficial both for international investors and aca-
demic researchers. 

As a result of our analysis, the small-size effect was generally clear, and in our 
second half sub-period, the size effect was particularly clearer; while overall, the 
effect of firms’ investment was not so clear. This suggests that the portfolio con-
structions sorting by firms’ investment are not so effective in Japan. Moreover, 
as we analyzed the performance of these portfolios by using the data for almost 
30 years, our overview presented in this article should be highly informative.  

Furthermore, we used the data from Fama and French and in Fama and 
French (2015), the investment-sorted portfolios are constructed by focusing on 
the change in total assets from the fiscal year ending in the year before last to the 
fiscal year ending in the last year (divided by the total assets of the fiscal year 
ending in the year before last). The matter of portfolio selection is continuously 
a hot topic as such recent studies as Chen et al. (2017, 2021) indicate, and we can 
use alternative definitions for firms’ investment; hence further research of equity 
portfolios by using some alternative modified measures may be one of our future 
tasks. 
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