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Comparing the Effectiveness of US and Japanese Stock Selection Models
Stock selection models have been, and can be, effectively employed in Japan to deliver excess returns. In 1992, in the initial year of this Journal’s publication, Guerard and Takano (1992) reported mean-variance efficient portfolios for the Japanese and U.S. equity markets, and show that the use of a regression-weighted composite model of earnings, book value, cash flow, sales, and their relative variables outperformed their respective equity benchmarks by approximately 400 basis points annually. Markowitz and Xu (1994) tested the composite model strategy and found that its excess returns were statistically significant from a variety of models tested, and the composite model strategy was not the result of data mining. In this analysis, the Guerard and Takano stock selection models are updated through 2001 using a similar Japanese-only database. The sophisticated regression model continues to produce the highest information coefficients in Japan and the US. We include a consensus analyst derived forecast, revisions, and breadth variable, and show its contribution to stock selection. Several Japanese-only analyst forecasting model results are similar to US-only results. The use of the Global Compustat database allows the construction of global variables that produce similar stock selection models. The effectiveness of these quantitative models has not lessened during the 1992-2003 period.

Comparing the Effectiveness of US and Japanese Stock Selection Models

Fundamental data has been used in investment strategies since the time of Graham and Dodd (1934). Graham and Dodd advocated a low price-earnings strategy, and their strategy was tested and supported by Basu (1977). Ziemba (1990, 1992) and Guerard and Takano (1990, 1992, 1993) tested many fundamentally-based models for the Japanese and U.S. equity markets. The Ziemba and Guerard and Takano studies reported similar results for the 1970s and 1980s in Japan and the US. The purpose of this analysis is to update the regression-weighted composite model of earnings, book value, cash flow, sales, and their relative variables. The initial Guerard and Takano models outperformed their respective equity benchmarks by approximately 400 basis points annually. Markowitz and Xu (1994) tested the composite model strategy and found that its excess returns were statistically significant from a variety of models tested, and the composite model strategy was not the result of data mining. In this analysis, the Guerard and Takano stock selection models are updated through 2001 using a similar Japanese-only database. The sophisticated regression model produces the highest information coefficients. We include a consensus analyst derived forecast, revisions, and breadth variable, and show its contribution to stock selection. The use of analysts’ forecasts in Japanese-only modeling is compared to US-only results, with comparable results. The use of the Global Compustat database allows the construction of global variables that produce similar stock selection models. The effectiveness of these quantitative models has not lessened during the 1992-2003 period.

A Brief Review of the Expected Returns Literature

In this study we estimate models of expected return using reported financial data and expectation data. There are several approaches to security valuation and the creation of expected returns. Graham and Dodd (1934) recommended that stocks be purchased on the basis of the price-earnings ratio. Graham and Dodd suggested that no stock should be purchased if its price-earnings ratio exceeded 1.5 times the price-earnings multiple of the market. Thus the “low price-earnings” (PE) criteria was established. It is interesting that Graham and Dodd put forth the low PE model was put forth at the height of the Great Depression. Graham and Dodd advocated the calculation of a security’s net current asset value, NCAV, defined as its current assets less all liabilities. A security should be purchased if its net current value exceeded its current stock price. The price-to-book (PB) ratio should be calculated, but not used as a measure for stock selection, according to Graham and Dodd (1962). Fundamental variables such as cash flow and sales have put used in composite valuation models for security selection [Ziemba (1990, 1992) and Guerard (1992, 1993)]. In addition to the income statement indicators of value, such as earnings, cash flow, and sales, many value-focused analysts also consider balance sheet variables, especially the book-to-market ratio. The income statement measures are dividends, earnings, cash flow, and sales and the key balance sheet measure is common equity per share outstanding, or book value. Expected returns modeling has been analyzed with a regression model in which security returns are functions of fundamental stock data, such as earnings, book value, cash flow, and sales, relative to stock prices, and forecast earnings per share [Fama and French (1992, 1995), Bloch, Guerard, Markowitz, Todd, and Xu (1993), Guerard, Takano, and Yamane (1993), and Ziemba (1992). The fundamental data was tested with as reported, non-restated data, to ensure that investment decisions were made and tested with data available at that time.

In 1975, a database of earnings per share (eps) forecasts was created by Lynch, Jones, and Ryan, a New York brokerage firm, by collecting and publishing the consensus statistics of one-year-ahead and two-year-ahead eps forecasts [Brown (1999)]. The database has evolved to be known as the Institutional Brokerage Estimation Service (I/B/E/S) database. The I/B/E/S database was expanded in 1987 to include non-US securities. There is an extensive literature regarding the effectiveness of analysts’ earnings forecasts, earnings revisions, earnings forecast variability, and breadth of earnings forecast revisions, summarized in Bruce and Epstein (1994) and Brown (1999). The vast majority of the earnings forecasting literature in the Bruce and Brown references find that the use earnings forecasts do not increase stockholder wealth, as specifically tested in Elton, Gruber, and Gultekin (1981). Analysts become more accurate as time passes during the year, and quarterly data is reported.  Analyst revisions are statistically correlated with stockholder returns during the year [Hawkins, Chamberlain, and Daniel (1984) and Arnott (1985)]. Wheeler (1994) developed and tested a strategy in which analyst forecast revision breadth, defined as the number of upward forecast revisions less the number of downward forecast revisions, divided by the total number of estimates, was the criteria for stock selection. Wheeler found statistically significant excess returns from the breadth strategy, as did Guerard and Mark (2003). 

Guerard (1992, 1993) and  Ziemba (1990, 1992) employed annual fundamental Compustat variables, such as earnings, book value, cash flow, and sales, in addition to the composite earnings forecasting model in a regression model to identify the determinants of quarterly equity returns. The regression models used in the Guerard studies employed the Beaton-Tukey robust regression procedure and latent root regression techniques to address the issues of outliers and multicollinearity. Ziemba used capitalization-weighted regressions. Both sets of studies found statistical significance with expectation and reported fundamental data. The Ziemba and Guerard models were used in portfolio optimization and systems in which only the upper quintile securities were purchased. The optimized and non-optimized portfolios produced statistically significant results.
Development and Estimation of the Stock Selection Model
In this section, we address the issues of databases and the inclusion of variables in composite models to identify undervalued securities. The data used in this analysis include databases for Japan-only, US-only, and international (non-US, non-Canadian) securities.  The Japanese-only database is the PACAP database, a Pacific region database of income statement and balance sheet data, monthly stock prices, returns, and trading volume for the 1975-2001 period. The US database is created for securities in the Frank Russell 3000 Index during the January 1990- December 2003 period. The US securities are included in the Compustat database, the I/B/E/S database, and the Center for Research in Security Prices (CRSP) database during the 1990-2003 period.  The annual Compustat file contains some 399 data items from the company income statement, balance sheet, and cash flow statement during the 1990-2003 period.  The I/B/E/S database contains all earnings forecasts made during the 1990-2003 period. The CRSP file contains monthly stock prices, shares outstanding, trading volumes, and returns for all traded securities from 1926-2001. The results will be consistent with many of the studies of the 1970s and 1980s. 

There are a seemingly infinite number of financial variables that may be tested for statistical association with monthly security returns. Guerard and Takano (1992) and Bloch, Guerard, Markowitz, Todd, and Xu (1993) tested a set of fundamental variables in the U.S. during the 1975-1990 period. In this study, we test the variables of these two studies using both fundamental and expectation data. We initially test the effectiveness of the individual variables using the information coefficients (ICs) rather than the upper quintile excess returns or the excess returns of individual variable portfolio optimizations. The information coefficient is the slope of the regression estimation in which ranked subsequent security returns are a function of the ranked financial strategy [Farrell (1997)].  The advantage of the IC approach is that the slope has a corresponding t-statistic that allows one to test the null hypothesis that the strategy is uncorrelated with subsequent returns. In developing a composite model, one seeks to combine variables that are statistically associated with subsequent returns. Let us first examine the ICs of the Japanese-only database, using quarterly holding period returns, and quarterly prices to create the fundamental variables for the PACAP database. Guerard and Takano (1992) used quarterly data in their initial work.

Let us define the variables tested in this study:

EP = earnings per share / price per share;


BP = book per share / price per share;


CP = cash flow per share / price per share;


SP = sales per share / price per share;

REP=current EP / average of 60 previous months EP


RBP=current BP / average of 60 previous months BP


RCP=current CP / average of 60 previous months CP


RSP=current SP / average of 60 previous months SP


FEP1= one-year-ahead forecast earnings per share / price per share;


FEP2= two-year-ahead forecast earnings per share / price per share;


RV1= one-year-ahead forecast earnings per share monthly revision / price per share;


RV2= two-year-ahead forecast earnings per share monthly revision / price per share;


BR1= one-year-ahead forecast earnings per share monthly breadth / price per share;


BR2= two-year-ahead forecast earnings per share monthly breadth/ price per share;


CTEF=Equal-weighted FEP1, FEP2, BR1, BR2, REV1, REV2


EV4= Equal-weighted EP, BP, CP, SP


EV8= Equal-weighted EP, BP, CP, SP, REP, RBP, RCP, RSP


EV9= Equal-weighted EP, BP, CP, SP, REP, RBP, RCP, RSP, CTEF


The quarterly ICs for all Japanese section 1 and 2 traded securities during the January 1982 – December 2001 period are shown in Table 1. The majority of the variables are statistically associated with stockholder returns, a result consistent with the Bloch et. al. and Guerard studies. We include sub-periods of 1987-2001 for the I/B/E/S variables, and the 1993-2001 period. 
TABLE 1 HERE

The use of the 1993-2001 period is a true, out-of-sample examination of the variables. Most variables maintain their statistically significant predictive power; the notable exception is the sales-to-price ratio. An extremely interesting result can be found in the introduction of the quarterly I/B/E/S variable in Japan. The coverage of the universe is initially quite limited, 387 of 1295 securities in 1987. Moreover, the quarterly IC is low, although statistically significant, and the IC of the composite model composed of the eight value variables of Guerard and Takano (1992) is 0.074, virtually identical to the IC of the nine variable model, which includes the I/B/E/S variable. The Japanese I/B/E/S CTEF variable enhances the model in a monthly, not quarterly, model, particularly during the 1995-2001 period. In Table 2, we show the monthly ICs of the Japanese-only, US-only, and international securities universes during various periods.
TABLE 2 HERE

The results of Tables 1 and 2 support the estimation of the composite security valuation model reported in Guerard and Takano (1992). We estimate a quarterly model for the January 1982 – December 2001 period.


TRt+3
= a0 + a1EPt + a 2 BP t + a3CPt + a4SPt + a5REPt + a6RBPt + a7RCPt +a8RSPt + et      (1)                               

where:
EP
=
[earnings per share]/[price per share]  =  earnings-price ratio;


BP
=
[book value per share]/[price per share] =  book-price ratio;


CP
=
[cash flow per share]/[price per share] =  cash flow-price ratio;


SP
=
[net sales per share]/[price per share]  =  sales-price ratio;


REP
=
[current EP ratio]/[average EP ratio over the past five years];


RBP
=
[current BP ratio]/[average BP ratio over the past five years];


RCP
=
[current CP ratio]/[average CP ratio over the past five years];


RSP
=
[current SP ratio]/[average SP ratio over the past five years];


and
e 
= 
randomly distributed error term.

Time-Average Value of Estimated Variable Weights

a1
a2
a3
a4
a5
a6
a7
a8
a9

.158
.186
 .107
.078
.049
.111
.055
.206
The earnings, book value, and relative sales variables are the highest weights in the value-only composite model.

A second model incorporates reported earnings, book value, cash flow, and sales, the corresponding relative variables, and an equally-weighted composite model of earnings forecasts, revisions, and breadth. 
We estimate a similar quarterly model for the January 1988 – December 2001 period.


TRt+3
= a0 + a1EPt + a 2 BP t + a3CPt + a4SPt + a5REPt + a6RBPt + a7RCPt +a8RSPt + 






a9CTEFt + et                                     (2)

where:
EP
=
[earnings per share]/[price per share]  =  earnings-price ratio;


BP
=
[book value per share]/[price per share] =  book-price ratio;


CP
=
[cash flow per share]/[price per share] =  cash flow-price ratio;


SP
=
[net sales per share]/[price per share]  =  sales-price ratio;


REP
=
[current EP ratio]/[average EP ratio over the past five years];


RBP
=
[current BP ratio]/[average BP ratio over the past five years];


RCP
=
[current CP ratio]/[average CP ratio over the past five years];


RSP
=
[current SP ratio]/[average SP ratio over the past five years];


CTEF
=
consensus earnings-per-share I/B/E/S forecast, revisions and 




breadth; and,


and e 
= 
randomly distributed error term.

Time-Average Value of Estimated Variable Weights

a1
a2
a3
a4
a5
a6
a7
a8
a9


.175
.175
 .104
.050
.031
.058
.049
.194
.088
The introduction of the consensus analysts’ forecasts, revisions, and breadth variables produces a variable of modest weights in the quarterly model.


The estimation of equation (2) for large US universe (the Russell 1000) securities and the large Japanese (Nikkei 225) universe securities produces lower analysts’ variable weights than is the case for small securities (the Russell 2000). See Table 3 for composite variable weights of various US, Japanese, and International universes.

TABLE 3 HERE

The quarterly and monthly regressions are plagued with approximately twice the number observations outside the 95 percent confidence interval as one might expect given a normal distribution of residuals. These aberrant observations, or outliers, lead us to re-estimate the monthly regression lines using a Beaton-Tukey bi-weight (or robust, ROB) regression technique, in which each observation is weighted as the inverse function of its ordinary least squares (OLS) residual. The application of the Beaton-Tukey ROB procedure addresses the issue of outliers. The weighted data is plagued with multicollinearity, the correlation among the independent variables, which may lead to statistically inefficient estimates of the regression coefficients. Bloch et. al. (1993) and  Guerard, Takano, and Yamane (1993) applied latent root regression (LRR) to the ROB-weighted data, referred to as weighted latent root regression, WLRR, and produced models with higher in-sample F-statistics and higher out-of-sample geometric means using  WLRR than ROB and OLS techniques. The reader is referred to Guerard, Takano, and Yamane for a discussion of the regression procedures. We create a composite model weight using the average weight of the positive coefficients of the preceding 4 quarterly, cross-sectional regressions. The WLRR technique produces the largest and most statistically significant IC; a result consistent with the previously noted studies. The t-statistics on the composite model exceed the t-statistics of its components. The purpose of a composite security valuation model is to identify the determinants of security returns, and produce a statistically significant out-of-sample ranking metric of total returns. The ICs of the composite model indicate statistically significant predictive ability to select under-valued securities in Japanese and US equity markets. The models put forth in Guerard and Takano (1992) and Guerard, Takano and Yamane (1993) continue to produce statistically significant stock selection.
One could, and should, create optimized portfolios using the stock selection model estimated for the Japanese and US markets. Guerard and Mark (2003) created 100-stock optimized portfolios using the BARRA multi factor model (MFM) system, and found that the optimized portfolios produced statistically significant asset selection in the Russell 2000 universe. 

Conclusions

The Guerard and Takano (1992) study in this Journal has been substantiated in the 12 years since its publication. The composite model IC continues to be statistically significant. The regression modeling addressed in Guerard, Takano, and Yamane (1993), and Bloch et. al. (1993) is still relevant. The inclusion of a consensus analysts’ forecasts, revisions, and breadth variable has become more important in picking Japanese stocks, and the Japanese CTEF variable has significantly increased its effectiveness during the 1995-2003 period. The issues of relative variable effectiveness in large and small stock universes seem to be emerging as  important concerns.
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� Portfolio optimization is a tool that maximizes return for a given level of risk, or minimizes the risk for a given level of return [Markowitz (1952, 1959)]. The BARRA multi factor model (MFM), which identifies 13 risk indexes, is an industry standard model. Guerard and Mark (2003) reported that 100-stock portfolios created with the regression-based WLRR composite security valuation model, equation (2), in the Russell 2000 universe for the 1990-2001 period, produces an asset selection contribution of 407 basis points annually (t-statistic of 2.90). The corresponding equally-weighted model produces an asset selection contribution of -0.98 percent, with a corresponding t-value of -4.0.








BARRA Composite Stock Selection Model Attribution Analysis





Attribution Analysis�
�
�
�
Annualized Contributions To Total Return�
�
�
�
�
Source�
Contribution�
Risk�
Info�
T-Stat�
�
of Return�
(% Return)�
(% Std Dev)�
Ratio�
 �
�
Risk Free�
4.93�
N/A�
N/A�
N/A�
�
Total Benchmark�
11.73�
18.42�
 �
 �
�
Expected Active�
-0.12�
N/A�
N/A�
N/A�
�
Market Timing�
0.25�
0.74�
0.23�
0.78�
�
Risk Indices�
1.33�
1.37�
0.81�
2.79�
�
Sectors�
-0.26�
0.99�
-0.20�
-0.69�
�
Asset Selection�
4.07�
4.53�
0.84�
2.90�
�
Total Exceptional Active�
5.38�
4.86�
1.00�
3.46�
�
Total Active �
5.26�
4.86�
0.98�
3.39�
�
 Total Managed �
16.99�
18.94�
 �
 �
�
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