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ABSTRACT

How to explain the return in China's A-share market is a popular topic. I found the individual
stock data of Shanghai and Shenzhen A-shares from 1998 to 2023 and compute Buffett's
indicators with cheapness, safety, and quality. Then, I construct portfolios and use Fama-
Macbeth two-stage regression to compare the empirical performances of traditional factor
models and added Buffett's factors into them to gain the extended factor model of excess
returns in China's stock market. The results show that the QMI factor can explain the
existence of excess returns in China's stock market; the factor model containing the Buffett
factor is more suitable to be used as the pricing model of China's stock market than

conventional.
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1. Introduction

The stock market in China is the world’s second-largest, financing an economy that might be
potential to be the world’s largest within a decade(Liu et al., 2018!?)). However, China's stock
market is highly volatile. For instance, the Shanghai Composite Index fluctuated a lot since the
end of 2021, dropping below 3,000 points and hitting another new low(Lu Xinwen et al. ,2023[11).
The volatile price fluctuations in the stock market in China might be due to the Chinese stock
market is characterised by a high proportion of retail investors, with their trading volume
accounting for over 85% of the total(China Daily, 20128). These highly volatile price fluctuations
indicate high risks faced by investors in Chinese stock market. Therefore, it is urgent to investigate
risk factors that drive volatile fluctuations in stock markets in China (Chen, W. et al.,

202111 ;which is important for the stable development of Chinese stock market, and even the

global financial markets given the background of globalization.

There is a large number of literature on explaining stock returns from a risk-return
perspective, which is a classic research topic in asset pricing. It is well documented that Fama-
French three-factor and five-factor models are most widely used asset pricing models to explain
asset returns. Although these asset pricing models have demonstrated satisfactory performance in
explaining stock returns in the USA, these models fail to explain stock returns in China (Jianan
Liu, 2019)), For instance, Guo and Zhang(2017[*%]) believed that compared to size profitability
and value, Investment is redundant. In order to better capture the uniqueness of the Chinese stock
market, several new risk factors have been proposed, including asset growth factor (Cooper et al.,
20241y and liquidity factors (Safdar, R. et al., 2019'). However, these factors can only explain
stock returns of a certain stock sector or in a certain period of time. This might be attributed to the
shell value problem(Jianan Liu, 2019[?)). For instance, backdoor listing of certain smaller listed
companies has resulted in stock pricing that often reflects substantial value unrelated to the
fundamental business of the company, which is a consequence of the regulatory framework
governing initial public offerings (IPOs) in the Chinese stock market(Lee et al., 2017034]),
Therefore, which risk factors can explain stock returns in China satisfactorily are not clear yet,

which warrants further investigation.

In the paper, we aim to investigate new risk factors that are potential to explain stock returns
in China from a risk-return perspective. It is widely accepted that Warren Buffett's investments can
achieve relatively stable and high returns(Rajablu et al, 201113]), The Buffett's success lies in the
selection of inexpensive, less risky and higher quality stocks (Frazzini et al. (2013[7)). Therefore,
risks related to safety, cheapness, and quality might satisfactorily represents systematic risks in
stock markets, which guarantees the profits of Buffett's investments. Accordingly, Frazzini

(2019P)) further constructs a risk factor related to safety, cheapness, and quality of investors by



measuring their Leverage and investment style and suggest that this track record can explain the
returns in US stock market. However, the risk factor related to safety, cheapness, and quality of
companies in Chinese stock markets is relatively unexplored in the existing literature but this
classification method is acceptable. Due to the retail investors account more than those in the
USA, it is not reasonable to characterize and measure investor leverage to describe the returns of

China's stock market(Stefano Giglio et al., 20220191),

Therefore, we propose a risk factor related to safety, cheapness, and quality of companies
and then investigate the explanatory ability of this risk factor for Chinese stock returns. To do so,
we first construct a Buffett index relating to the three aspects of safety, cheapness, and quality of
companies, following Frazzini et.al (2013!")). Following the common practice of literature on
classic asset pricing factors, we construct a Buffett factor by grouping companies into several
portfolios with double sorts of the size and Buffett indicator. For the Buffett factor, the Buffett
indicator is bounded by the 30% and 70% quartiles, respectively. Since the Buffett index and
expected returns are positively correlated, the Buffett factor (Robust-Minus-Weak, RMW) is
constructed using the difference between the returns of the Quality (Quality, S/Q and B/Q) and
Inferior (Inferior, S/I and B/I) groups. The Buffett factor is then defined as QMI(Quality-
Moderate-Inferior). Then, we investigate whether the Buffett factor can explain stock returns in
China, joint with traditional asset pricing factors, including stock market excess return, size, value,
investment, and probability risk factors. In order to avoid the ideocratic risks of individual

companies, we use portfolios as test assets.

Using data spanning 1 January 1998 to 31 December 2023, we have some interesting results.
Generally, we find that the Buffett factor has the ability to explain stock returns in China, by
adopting the assumption of time-varying risk premiums. The one-factor model only incorporating
the Buffett factor outperforms the considered classic asset pricing models and the ones augmented
with the Buffett factor. The Fama-French three-factor model augmented with the Buffett factor
also perform satisfactorily. These results indicate that the Buffett factor represents a systematic
risk factor and incorporates important risk information to explain stock returns in China. Besides,
we conduct several robustness checks. Particularly, we examine the performance of asset pricing
models considered in this paper during bull and bear periods in Chinese stock markets, and
suggest that the one-factor model including the Buffett factor significantly outperforms the others.
In addition, we test whether the results are sensitive to sample selection, by using the 2008
economic crisis turmoil as the cut-off point, find that the Buffett factor is still significantly priced.
Finally, we check whether the assumption of constant risk loading matters to the results, by
estimating time-varying beta with a rolling window of three years, and show that the results are

still robust.

The main academic contributions of this paper are as follows: Firstly, we extend the literature

on explaning Chinese stock returns, by proposing a Buffett risk factor related to safety, cheapness,



and quality of companies, motivated by the Buffett investment. We provide new evidence that the
Buffett risk factor represents a systematic risk in Chinese stock markets. Second, we add value to
the literature on the Buffett factor. Different from Frazzini et.al (2013[""), which start from select

stocks and leverage, we use company business data to measure the Buffett index, which make the

Buffett factor more suitable to the stock market in China.

The following arrangement of this paper is as follows: the second section introduces the
method of constructing Buffett's three factors and the method of testing the empirical analyses of
this strategy; the third section introduces the data sources and the selection of indicators; the
fourth section reports the results of the empirical study; the fifth section is the robustness test; and

the last section provides some concluding comments.

2.Methods

2.1 The principle of building Buffett’s index

We use the quality factor to refer to the safe, cheap, and quality of a company. The quality
factor corresponding to the Buffett indicator is denoted as QMI (Quality-Moderate-Inferior), and

its components are described below.

For safety, beta and IVOL are used as measures and they show a negative correlation. Equity
risk is usually divided into systemic risk and non-systemic risk and beta is usually used to measure
systemic risk, while specific risk (IVOL) is used to measure non-systemic risk. Based on Markowitz
modern Portfolio Theory (Markowitz 19521'2]), investors hold diversified portfolios, and trait risk
will be eliminated. Investors will be compensated only by taking on systemic risk. Therefore, Beta
is calculated using the CAPM model based on the past 60 months, which is widely used in the
market. In contrast to previous studies, Ang et al. (2006)!'3] proposed the widely accepted conclusion
that stocks with high heterogeneous volatility have lower expected returns in the future, which is
also observed in China (Fu,20091'4]) et al. support this conclusion. Stambaugh, Yu, and Yuan
(2015)1] have portrayed heterogeneous volatility from two perspectives: arbitrage risk and
arbitrage asymmetry. They defined mispricing metrics and found that there is a negative correlation
between heterogeneous volatility and future expected return in the overpriced group, while the
underpriced group shows a positive correlation. Schneider et al.'s (2019)1'6! suggestion of the
opposite, which is yet to be questioned, should be excluded due to lack of evidence. Combining the
above, this paper defines the chemical IVOL metric as the daily residuals. Through a three-factor
model, this method calculates the volatility of the residuals. The residuals of the current month are
multiplied by the total number of trading days in the month to determine the idiosyncratic volatility.
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To ensure cheapness, we use measures of book-to-market ratio (BM), advertising expenditure
(ADV), and research and research and development expenditure (RD) for analysis, and they show
a positive correlation. According to Basu (1977[1""), who used the CAPM model, low P/E stocks
can outperform the market. "P/E effect", as found by Rosenberg et al. (1985['%]), shows a negative
correlation between price-to-book ratio and stock returns. Fama and French (199301)) found that
stocks with high BM have, on average, higher expected returns. Also, Hou K (2022[2]) suggests
that the horizontal relationship between R&D intensity and equity returns is more likely to be
attributed to risk premiums than to mispricing and the increase of RD will simulate returns.
Madsen (201921)) studied advertising promotes a marginal improvement in liquidity by attracting
investors' attention, which in turn constitutes a spillover effect of commercial advertising, which
in turn boosts stock returns. This is because ADV and R&D expenses that are not capitalised can
undermine current profits but enhance future return, however, investors often fail to realise this,
leading to underestimation of companies with high ADV and R&D costs(Chan et al., 2001[22)),
These indicators are considered to be positively correlated with Cheapness. In this case, we

approximate the book-to-market ratio as the inverse of the price-to-return (PB) ratio calculation.

For quality, we use Gross Profit Margin on Assets (GPOA), Accrued Compensation (ACC),
and Net Operating Assets (NOA) as measures of quality. Asness et al. (2014[2%1) suggests firms
with high safety, well profitability, well growth and high level of payments are defined as high
quality firms and it is found that such firms and returns show a positive correlation. Safety has
been defined and we could use high GPOA to measure positive profitability (Novy-Marx,
201324, high ACC for negative growth because investors tend to overestimate the continuity of
accrued income (Sloan, 1996[2]), high NOA for negative payments level due to the fact that
marginal investors do not realise high net operating assets have difficulty in maintaining current

levels of profitability (Hirshleifer et al., 2004[26]),

2.2 Building the Buffet’s factor

Then, we will construct the QMI risky factor to join the traditional factor model through
Buffett's indicator measure, and comparing the previous seven models to establish the extended

factor model.

The study follows Fama and French (2015[27)) in constructing the Buffett factor by weighted
average of market capitalization outstanding using a 2x3 portfolio division method, and the other
factors are constructed by referring to the Fama-French factor construction method. We do this
classification annually to prevent overfitting of the data(Zhao Longxiao et al., 2018[3¢]). Besides,
we aim to obtain factor exposures, which, if adjusted frequently, may lead to instability of the

factor exposures, thus affecting the performance of the portfolios(Jennifer Bender et al., 2015837,



The market capitalization is divided into 10 equal parts to exclude the smallest 30% of the market
capitalization. We choose the median as the grouping point, so the first 50% is the small-sized
group (S), the last 50% is the large-sized group (B). Then we choose the 30th and 70th
interquartile points, which are selected for the Warren Buffett grouping within the grouping of S
and B respectively. After, they are recorded as low (BI, SI), medium (BM, SM), and high (BQ,
SQ), and then obtained according to the following calculation methods QMI factor.

SQ+BQ SI+BI

QM= : 3)

SQ denotes the small size (S) and high quality (Q) portfolio, and other symbol meanings
analogously denote the difference between the monthly average return of the high value portfolio
and the monthly average return of the low value portfolio after controlling for the size factor.
Then, 50 portfolios are constructed by dividing listed companies into deciles according to each of

the other five factors (SMB, HML, CMA, RMW, QMI).

2.3 Modelling to study the validity of Buffett's factors

Once the QMI factor variables have been obtained, the Buffett factor is added to the CAPM,
Fama-French three-factor and five-factor models, respectively, to obtain the six-factor models that
are the main focus of this paper. We constructed six risky factors as follows, Ri; denotes the
return of the asset in period t, Ry, denotes the risk-free rate, R,~R;; denotes the market risk
premium factor MKT, and SMB denotes the size factor, HML is the book-to-market factor,
RMW is the profitability factor with coefficient, CMA is the investment factor, QMI is the

Warren Buffett factor; and «; is the intercept.
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The 50 portfolios were constructed for a Fama-Macbeth two-stage regression. The seven
models included CAPM, FF3, FF5 and factor models after incorporating QMI, as well as
regression on the QMI alone. The two-stage regression theory proposed by Fama-Macbeth in
1973281 is a general methodology used by econometrics in the field of asset pricing to reveal the
relationship between cross-sectional expected returns on securities and factor exposures in
multifactor models due to the clever exclusion of the effect of correlation of residuals in the cross-

section on the standard errors.



The basic idea of this approach is to combine time series and cross-sectional data in a two-
stage regression analysis. In the first step of the time series regression, the Fama-Macbeth two-
stage regression is therefore able to effectively deal with the heteroskedasticity and autocorrelation
of the cross-sectional data, thus improving the accuracy of the parameter estimates. A cross-
sectional regression is performed for each time point t, and the exposure of each portfolio to the
factors in each model is obtained through time series regression [3;. Specifically, the returns of
each stock at time t are first calculated, and then these returns are used as the dependent variable
in a regression with pre-determined values of the six factors to obtain the regression coefficients at

each time point ¢, where it is assumed that each time point's risk exposure is constant.

In the second stage, the regression coefficients obtained in the first stage are used as new
dependent variables, and a cross-sectional regression is performed on them. This provides the
average regression coefficients for each factor, which are the final parameter estimates of interest.
It is important to note that there is a significant difference between Fama-Macbeth two-stage
regression and general cross-sectional regression. In the general cross-sectional regression, the
returns of each stock are usually averaged and then the regression is run using this average return.
However, in Fama-Macbeth two-stage regression, each time point t is treated as a separate
observation, and these observations are then regressed. This approach allows for a more accurate
analysis of the data. This method has the advantage of providing more accurate estimates of

standard errors, allowing for a more precise assessment of parameter significance.

Typical alpha tests can only test individual stocks. To test the stocks in a portfolio together,
this paper uses the GRS test (Gibbons, Ross, and Shanken, 19891?°1), The GRS test is an important
statistical test in stock analysis that is mainly used to test the risk factor pricing model of stock
assets. It checks whether multiple intercept terms of asset regressions are jointly zero. In other
words, the GRS test verifies that the pricing model fully explains the excess returns of all stock
portfolios in the cross-section. Given the number of sample observations T and the number of
portfolios N, the GRS test is highly accurate and produces very reliable results. The GRS test
involves constructing an F-statistic based on the intercept term and residual term of the asset
portfolio regression equation. The methodology determines whether the 100 intercepts are jointly
0 or not after the regression of each factor as a risk factor on the OLS regression of the 100 stock

portfolios. This is done under the original hypothesis as follows,
HO: (11:(12:...:(1100:0 (7)

where the joint test of the intercept terms of all portfolio regressions should not reject the original
hypothesis of a simultaneous 0 if the pricing model can fully explain the excess returns of all stock
portfolios The smaller the value of the GRS statistic, the smaller the unexplained portion of the
stock returns inside the stock returns, implying that the current model's pricing factors are more

efficient for the market and more closely resemble the true stock returns.



3.Data

3.1 Data Sources

This paper selects stock from equity market of Shanghai and Shenzhen, including the main
board, the STAR(The Science and Technology Innovation Board, STAR Market), and the
GEM(Growth Enterprises Market), as the objects of empirical research. The sample period is from
1 January 1998 to 31 December 2023, and the original data is from the financial database called
CSMAR. This database use different methods, including manual proofreading, database
constraints, and strict process controls, to ensure the accuracy and reliability of the data. They also
apply various balancing and empirical formulas to check the data for legitimacy, consistency, and
statistical aspects. Investment (Inv) is calculated using the growth rate of assets at the end of year
t-1 ([assets in year t-1 - assets in year t-2]/assets in year t-2). Profit (OP) is calculated by dividing

the net profit per share in December of year t-1 by the net assets per share.

The risk-free interest rate is determined by the one-year time deposit rate. The market
capitalization indicator is based on outstanding market capitalization. Market return is calculated
using the weighted average method of outstanding market capitalization. The consolidated
monthly market return, which considers the reinvestment of cash dividends, is used as the market
return. Data on trading status ST and PT, data from the first 6 months after IPO (including the
listing month), and data on yield vacancies are excluded. Financial data for individual stocks are
annual data. Individual stock excess return is calculated by subtracting the risk-free rate from the
individual stock return, taking into account cash dividends and reinvestment. The coefficient of
regression of each stock's excess return over the past 60 months to the excess return of the SSE

index is used to calculate beta.

The original data spans from 1990 to 2023, while the data used to calculate the six factors,
after excluding missing data, spans from 1998 to 2023. Although the Chinese stock market started
in 1990, there were fewer listed companies in the early days and the 10% limit on upward and
downward movement started in December 1996, so after 1998 there were more listed companies
in the Chinese stock market and the environment was relatively more stable. Due to the forward-
looking bias and relevant Chinese securities laws, annual reports of listed companies cannot be
used until May of the following year, as the publication month of the annual report is in April.
Therefore, the book value is used as the book owner's equity at the end of December of the
previous year (t-1). The total market value at the end of December of the year t-1 is adopted as the
market value, and the market capitalization is calculated by multiplying the number of outstanding
stocks by the market price per share. This calculation is based on the monthly A-share sample in

April of the year t. The average market value is then measured. Although there is no standardized



criterion for choosing the period over which beta is measured, data providers such as Standard &
Poor's and Value Line are often referenced. They typically use monthly returns over the past five
years to determine beta, which is generally considered a comprehensive reflection of a security's

performance in different market environments.

3.2 Measurement of the Buffett factor

The metrics we used follow description in the previous. It is worth noting that the beta

estimation we used to measure [VOL methodology uses the monthly regression of Fama et

al(1973!'). to ensure objectivity and precision. To ensure statistical accuracy, the data is

standardized to construct indicators and dimensions. Table 1 shows the definitions and

calculations of these indicators.

TABLE 1 Description of variables

Name Description Method

BETA beta Coefficient of regression of each stock's excess return over the past 60 months on the
market excess return from the Choice database

IVOL heterogeneous volatility Standard deviation of the residual term from regressing each stock's daily excess return
over the past month on the Fama-French three factors

BM Book-to-market ratio The inverse of the price-to-book ratio

ADV Advertising expenses From Choice database, advertising and promotion expenses disclosed by listed
companies

RD Research and From Choice database, R&D expenses disclosed by listed companies in the notes to their

Development Expenses financial reports

GPOA Gross Profit (Operating Income - Operating Expenses) / Year-end Total Assets

ACC Accrued profit (net profit - operating cash flow) / total assets at year-end

NOA Net Operating Assets (Current Assets - Current Liabilities)/Total Assets at year-end

Cheapness ~ Cheapness Cheapness=Z(Z(BM)+Z(ADV)+Z(RD))

Safety Safety Safety=Z(Z(BETA)+Z(IVOL))

Quality Quality Quality=Z(Z(GPOA)+Z(ACC)+Z(NOA))

B-index B-index B-score=Z(Cheapness)+Z(Safely)+Z(Quality)

3.3 Descriptive statistics of variables

Based on the descriptive statistics presented in Table 2, we observe the following results from
the Buffett Factor construction and the 2x3 portfolios. The average monthly returns range from -
0.157% for the BI portfolio to 1.895% for the SQ portfolio. The standard deviations of these
returns are relatively high, ranging from 7.551% for BI to 9.589% for SQ, indicating significant



volatility in the returns. The minimum and maximum returns also exhibit a wide range, with the
minimum ranging from -32.145% for SM to -26.674% for BI, and the maximum ranging from
32.924% for SI to 42.810% for BI. These results suggest that the Buffett Factor, constructed based
on financial data and characteristics of stocks that are inexpensive and of high quality, exhibits
significant variation in returns across the different size and value-quality dimensions.The findings
indicate that the Buffett Factor, along with other traditional factors, can potentially contribute to

the explanation of cross-sectional variations in stock returns.

TABLE 2 Market Capitalization - Buffett Factor Constructing 2x3 Returns

Num Average Standard Error Min Median Max
SQ 312 1.895 9.589 -30.278 1.563 34.282
SM 312 1111 9.472 -32.145 0.324 36.409
S 312 0.068 8.894 -31.603 -0.191 32.924
BQ 312 0.887 7.940 -27.758  0.449 41.881
BM 312 0.718 8.346 -30.874 0.294 36.187
Bl 312 -0.157 7.551 -26.674 -0.651 42.810

Table 3 provides a detailed presentation of the descriptive statistics for six factors during a
specific time period. While the market factor MKT has a relatively high average return (0.635%),
it is accompanied by the highest risk level (standard deviation of 7.726%), reflecting the overall
high volatility in the broad market. In contrast, the two classic factors, SMB and HML, have
slightly lower average returns (0.536% and 0.237%) compared to MKT, but their risk levels
(standard deviations of 4.282% and 3.905%) are significantly lower, suggesting that these two
factors can provide more robust premium sources for investment portfolios. The RMW and CMA
factors, based on firm fundamentals, exhibit relatively low average returns (0.068% and 0.079%)
and moderate risk levels, implying that they may introduce diversification benefits to investment
portfolios. Notably, the QMI factor exhibits the highest average monthly premium (1.435%), and
its risk level (standard deviation of 2.059%) is relatively contained. This finding highlights the

potential excess return opportunity associated with investing in high-quality companies.

TABLE 3 Descriptive statistics of the six factors

Num Average Standard Error Min Median Max
MKT 312 0.635 7.726 -26.835 0.486 36.159
SMB 312 0.536 4.282 -21.203 0.631 21.028
HML 312 0.237 3.905 -19.696 0.029 20.007
RMW 312 0.068 3.264 -14.357  0.050 14.717
CMA 312 0.079 2.242 -6.028 -0.006 9.956
QMI 312 1.435 2.059 -5.518 1.265 8.530

Table 4 presents the results of the correlation analysis between six factors. The correlation



coefficients between the QMI and the other factors have an absolute value of less than 0.3,
indicating a low correlation. QMI exhibits a negative correlation with SMB, HML, and CMA. The
correlation coefficients of SMB and RMW have an absolute value greater than 0.6, indicating a
strong correlation between them. However, the correlations between the factors are low,
suggesting that they provide different information in explaining the movement of return on assets.
Overall, the correlations between the basis factor and QMI are relatively low, indicating that the
risk associated with percentage return may be independent of the risks represented by the common

asset pricing factors.

TABLE 4 Six-factor correlation analysis

MKT SMB HML RMW CMA QMI
MKT  1.000
SMB  0.138 1.000
HML -0.101 -0.357 1.000
RMW -0.314 -0.714 0.038 1.000
CMA 0.079 0.233 0.443 -0.589 1.000
QMI 0.249 -0.049 -0.172 0.108 -0.127 1.000

Figure 1 presents a visual illustration of the cross-sectional return-yield relationships among
individual portfolios. It demonstrates the cross-sectional relationship between capital gains and
percentage yields. The 50 portfolios divided by SMB, HML, CMA, RMW, and QMI. These
portfolios were constructed using the Fama-French five-factor model. Each portfolio's average
return is represented in the plot as a scatter point ranging from -4 to +4. The figure shows that the
data points are not clearly clustered, but rather fluctuate around 0, indicating a lack of a clear
linear relationship and some randomness in the distribution. This distribution pattern suggests that
although the portfolios are constructed based on the same quantile points, their performance may
vary due to differences in the specific assets included. Therfore, their return on earnings is worth

looking for complex risk factors to explain.
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FIGURE 1 Scatterplot of the portfolio's return

4.Results

This section presents the results of the empirical analysis of the calculation method described
in Section 3. The central research question of this paper is whether Buffett's value investment
approach can explain the excess returns in the A-share market. To test this question, Fama-

Macbeth two-stage regression, GRS test, and other methods are used.

4.1 Fama-Macbeth time series regression

The appendix A reports the results of the Fama-Macbeth first-stage regression. In the model
that only includes the MKT factor, the portfolios R1-R40 show significant factors while the
intercept term is not significant. This suggests that the MKT factor explains the excess returns. For
portfolios R41-R50, which are constructed based on the Buffett factor, both the MKT and
intercept terms are significant. This indicates that the MKT factor alone does not reasonably
explain the excess returns. After incorporating the Buffett factor model, the QMI factor of R41-
R50 becomes significant while the intercept term is almost insignificant. The model's explanatory
power improves, but the intercept term becomes significant in some R1-R40 portfolios. The FF3
model shows that the three factors are significant and the intercept term is insignificant in 20
portfolios constructed with market capitalization and investment factors. However, in other
portfolios, FF3 are not sufficient to explain the excess market returns. In the FF5 model, compared
to the FF3 model after adding the RMW and CMA factors, although RMW and CMA do not show
significance in all portfolios, the intercept term is not significant, indicating that it is possible to

price the stock portfolio returns, but it cannot be reasonably priced in the portfolios classified by



the Buffett factor. In the FF3 and FF5 models, the intercept term's significance level is above 0.05
in almost all portfolios, even with the addition of the Buffett factor. The model's explanatory
power is improved, although the Buffett factor does not show significance in all portfolios. In the
one-factor model that includes only the Buffett factor, the Buffett factor is significant in 50
portfolios, and the intercept term is not significant. This suggests that the addition of the Buffett

factor can reasonably explain the pricing rationality of different portfolios in the cross-section.

It is important to test whether a factor's good historical performance is due to sustained
excess returns or its exposure to other outperforming factors. Additionally, it is necessary to
confirm whether certain factors are generalizable in order to explain the performance of various
asset classes and other factors. Therefore, factor pricing models should be tested. It is important to
note that factor performance estimated from historical data is not necessarily indicative of future

returns.

The statistical results reveal a strong correlation between several key metrics and model
prediction accuracy. In general, a mean value of o closer to 0 indicates a smaller deviation
between the model's predicted excess return and the actual observed return. This results in a
smaller GRS statistic, indicating better performance in the joint test. Additionally, a mean value of

adjusted R? close to 1 reflects the model's greater ability to explain changes in the return on assets.

As shown in Table 5, the CAPM model has an alpha mean of 0.11, indicating a positive bias
in predicting excess returns. Its GRS statistic is 389.57, suggesting poor performance in the joint
test. The model's adjusted R? mean is 0.82, indicating that it can explain approximately 81.84% of
the variation in asset returns. However, the SE mean is 0.16, suggesting that the standard error of
its prediction is high, and therefore the prediction accuracy needs improvement. Introducing the
Buffett factor to construct the BCAPM model results in an increase in its alpha mean to 0.25,
indicating a decrease in the model's predictive ability. However, it is important to note that the
GRS statistic decreases to 160.57, indicating a significant improvement compared to the FF5
model. This suggests that the model's predictive ability has improved in the joint test.
Additionally, the BCAPM model's adjusted R?> mean of 0.84 indicates that it can explain
approximately 84% of the variation in asset returns, which is a further improvement over the
CAPM model. Although the SE mean of 0.19 is slightly higher in the FF5 model, the BCAPM
model performs better overall in terms of explanatory power. Similar patterns are observed in the
comparisons between the FF3 and BFF3, and FF5 and BFF5 models. The models with the
addition of the Buffett factor generally have larger alpha means but smaller GRS statistics,
indicating better performance in the joint test. Also, these models improved in terms of
explanatory power, but with a slight decrease in predictive accuracy. However, the GRS statistics
of model B are all on the large side, which seems to be inconsistent with expectations. However,
this does not completely negate the validity of the joint test of these models. In the Fama-Macbeth

first-stage regression, the factor exposures were treated as fixed values because they were not



taken into account over time. This may have led to the models failing the GRS test. To more
accurately assess the validity of the models, this assumption will be relaxed in a second-stage

regression analysis to obtain more comprehensive and in-depth conclusions.

TABLE 5 The result of GRS

Model p a-ave GRS Adjust R%-ave SE-ave
CAPM 0.00 0.11 389.57 0.82 0.16
FF3 0.00 0.02 371.37 0.92 0.11
FF5 0.00 0.07 330.39 0.94 0.10
BCAPM 0.00 0.25 160.57 0.84 0.19
BFF3 0.00 0.12 131.17 0.94 0.13
BFF5 0.00 0.5 125.37 0.96 0.12
B 0.00 -0.43 163.38 0.06 0.54

4.2 Fama-Macbeth cross-sectional regression

The relatively poor performance of the models discussed in Appendix may be attributed to
the assumption of constant risk premiums. This assumption may be subject to limiting sample bias
as it restricts the risk premium to be equal to the average return on the risk factor. In this section,
risk premiums are estimated based on all portfolios, while also allowing for variation over time.
The risk premiums over time were estimated using the second step of Fama and MacBeth's

(19731111)  two-step procedure, based on the risk loadings estimated in the first step.

Table 7 displays the results of the cross-sectional regressions for the 50 portfolios, along with
the average R?. The average R? indicates the degree to which the model explains the average
cross-sectional variation in investment returns. The traditional factor model does not explain the
returns on the Chinese stock market well, and the results of the Table 6 corroborate this. The MKT
factor in the CAPM model exhibits a significant performance, with a return on risk of
approximately 3.05%, however, the significant intercept suggests that on average, a common
return of around -2.46% bimonthly return is left unexplained by the CAPM model, which may be
due to an omitted risk factor. Similarly, MKT factor also performed well in FF3 and FF5 model
with 1.97% and 4.80% bimonthly return respectively and the estimator is significant. In particular,
SMB and HML factor in the Fama and French (1993']) three-factor model is not significantly
priced, implying the poor performance of the FF3 model. Considering the risk related to the
return, although FF5 model can explain about 47.7% return in the market, HML and RMW factor
are not significant in the model and SMB and CMA factor performed not very well
correspondingly. The significant of the interpret indicates the poor performance of the FF5 model,
even they are negative. Notably, the HML factor in the FF3 and FF5 models is negative due to the

negative risk loadings, as evidenced by the unreported results. This implies that investors are



willing to pay the risk premiums to hedge against the aforementioned risks.

Table 6 also reports the performance of the four combined models. We first test the model
only contained QMI factor. The first line of the table sees B model has an estimated risk premium
0f 0.97% and a non-significant intercept term that explains investment returns in the stock market.
Then the three combined models incorporating the basis factor into the Fama and French three-
factor and five-factor models. QMI factor carries 0.93% and 1.33% bimonthly return respectively
in BCAPM and BFF5 model, and the interpret decreases compared to traditional factor models,
proving that the basis factor model added QMI factor includes more risk information that help to
explain the expected return. This suggests the conclusion we said in the introduction. Additionally,
only SMB factor in BFF3 is weak significant and QMI factor is not significant and negative, even
the interpret is not significant, perhaps due to the large comprehensive positive risk premium of
the other positive factors. Finally, the estimated risk premiums for the risk factors diverge
significantly from their average values, which I interpret as evidence in support of time-varying
risk premiums. The cross-sectional regression results with time-varying risk premiums for the

stock market also suggest a similar pattern of evidence.

TABLE 6 The result of the second-stage regression for Fama-Macbeth

Model AMKT ASMB AHML ARMW  ACMA AQmr Ao Avg.R? (%)

B 0.973%** 00806  6.70
(5.27) (-0.17)

CAPM  3.053%* 2.459%% 1772
(2.44) (-2.16)

FF3 1.966%*%* 0351  -0.119 -1.365%** 2597
(2.90) (138)  (-0.50) (-2.77)

FF5 4.795%%%  0.581*%*% -0.0297 0306 0.276* 4.171%%% 4770
(6.61) 231)  (-0.13) (1.50) (1.91) (-7.59)
BCAPM  2.981%* 0.926%*%  2284%*% 2468
(2.37) (5.07) (-1.98)

BFF3 0.822 0.428*  -0.0356 0.0356  -0.0711  46.57
(1.23) (1.68)  (-0.15) (-0.15)  (-0.14)

BFF5 2.324%%%  (0.538%% 00445  0.159 0.0620 1.329%%* ] 581%*k* 5185
(3.32) (2.14)  (0.19)  (0.78) (0.44) (9.17) (-2.90)

Note: Fama and MacBeth's (1973['"1) two-step cross-sectional regression results for A-share market stocks, *, **,
and *** denote significance at the 10%, 5%, and 1% levels, respectively. R2 is the average R-value of T cross-
sectional regressions. B refers to a model that includes only the QMI factor. CAPM refers to a model that includes
only the MKT factor. FF3 refers to a model that includes the MKT, SMB and HML factors. FF5 refers to the model
that includes the MKT, SMB, HML, RMW and CMA factors. BCAPM, BFF3, BFF4 and BFF5 refer to the model

that includes the QMI factors in addition to the CAPM, FF3, FF4 and FF5 factors respectively.



To compare the performance of the models discussed in the table 6, the figure plots the
realized and predicted returns with time-varying risk premiums. Predicted returns are calculated
by multiplying the risk factors with the estimated risk premiums shown in the table 6. The pricing
error, which reveals the difference between each scatter representing each portfolio and the 45
degree line, is a measure of the performance of asset pricing models. It is evident that all three
traditional factor models exhibit suboptimal performance. However, the model incorporating the
QMI factor demonstrates superior performance relative to the original factor model. Generally, the
B and BFF3 model performs better best among all the given models. This provides evidence that
the QMI factor carries some valid information that can explain stock returns in China, and this risk

factor can explain stock market returns.

FIGURE 2 The fitting result of 7 Models
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cross-sectional regression (step 2) of Fama and MacBeth (1973011) . The realised expected return is the average

return of the sample from 1998 to 2023. R? is the average of R? from the T cross-sectional regression. That is,

T 2
R? = %Rt. CAPM refers to a model that includes only the MKT factor. FF3 refers to a model that includes the



MKT, SMB, and HML factors. FF5 refers to a model that includes the MKT, SMB, HML, RMW, and CMA
factors. BCAPM, BFF3 and BFFS5 refer to models that include the QMI factor in addition to the CAPM, FF3, and

FFS5 factors, respectively. Bin refers to models that include only the QMI factor.

4.3 Redundancy test of factors

This section also presents evidence regarding the redundancy of the basis factor in the three
combined models. The time series test is applied in this paper by regressing the basis factors of
common asset pricing models, such as CAPM, Fama and French's (19931"°]) three-factor model
and Fama and French's (2015) five-factor model. The aim of the time series test is to assess
whether the benchmark factors can be accounted for by the asset pricing factors. The regression
results are presented in the table. The intercepts of the four time series regressions are significant
at the 1% level, indicating abnormal returns that cannot be explained by the underlying factors.

Therefore, the QMI factor are not redundant in the portfolio model.

TABLE 7 Explaining the 6th factor using the other 5 factor regressions

oMl oMl QMI

MKT  0.170™  0.175%*  0.170"
(7.648)  (9.024)  (7.648)

SMB -0.117***  0.010
(-3.449)  (0.197)
HML -0.102**  -0.097
(-1.990)  (-1.507)
RMW 0.176™
(2.402)
CMA 0.082
(0.694)
QMmI

_cons  3.384™"  3.490™" 1.382™"
(23.362)  (24.013)  (12.154)

N 312 312 312

adj. R2  0.209 0.251 0.111

Note: t statistics in parentheses, * p < 0.1, ™ p <0.05, ™ p < 0.01



5. Robustness Tests

5.1 Performance of Bear and Bull Markets in China

When determining whether the stock market is in a bear or bull market, market returns are
typically used to compare with a certain assumed threshold. If the interval is higher than this
value, it is defined as a bull market; otherwise, it is defined as a bear market. Foreign countries use
real-time stock market movements and milestone events to classify bull and bear markets (Manso
and Bhatti, 201183%). Liliana Gonzalez(2006'1) use two centuries of stock index returns to divide
stocks into economic and statistically meaningful bull and bear market states. As defined by Pagan
and Sossounov (2003[32]) and Chauvet and Potter (2000133]), bear markets correspond to a period
of general decline in asset prices characterized by negative returns and high volatility, whereas a
bull market phase during which prices typically rise, often associated with positive returns and
lower volatility. The study reveals that the base factor model demonstrates pricing power during
bull markets, whereas the Buffett factor exhibits better pricing power during bear markets.
Additionally, the B and BF models are found to be overestimated during bull markets and

underestimated during bear markets.

China's stock market is known for its 'short bulls and long bears'. The difference between bull
and bear markets is that bull markets have more money flowing into the stock market, resulting in
a general rise in stock prices, including companies with poor performance. On the other hand,
China's bear markets are more extreme, with all types of stocks generally falling. This is due to the
socialist characteristics of China's 'market but no market' and the lack of a truly free market. It is
important to note that this is a subjective evaluation. To improve objectivity, it is recommended to
avoid such evaluations unless clearly marked as such. Additionally, the language used should be
clear, concise, and value-neutral, avoiding biased, emotional, figurative, or ornamental language.
The text should also adhere to conventional structure, use precise word choice, and be free from
grammatical errors, spelling mistakes, and punctuation errors. Finally, the content of the improved
text must be as close as possible to the source text, and the addition of further aspects must be
avoided at all costs. However, China's bear market is more severe, and stocks across the board
tend to decline. This is due, in part, to China's socialist market characteristics. This paper
categorizes bear and bull markets based on three criteria: a 20% increase or decrease, a half-yearly
increase or decrease, and an annual increase or decrease. The study focuses on the bull and bear
markets that followed the stock reform in 2005. The bull market is divided into the period between
June 2005 and October 2007, with the highest turnover of 257.2 billion yuan, while the bear
market is divided into the period between November 2007 and September 2008, with the lowest
turnover of 23.73 billion yuan. The bull market is further divided into the period between October



2008 and August 2009, with the highest turnover of 302.8 billion yuan, while the bear market is
between September 2009 and June 2013, with the lowest turnover of $33. From July 2013 to June
2015, the market experienced a bull run with the highest turnover of $130.99 billion. This was
followed by a bear market from July 2015 to January 2019, with the lowest turnover of $123.4
billion. The market then entered another bull run from February 2019 to February 2021, with the
highest turnover of 793.6 billion. Currently, from March 2021 to December 2023, the market is in

a bear run.

Table 8 in Appendix B presents the performance of eight models during the bull market.
There were 89 observations, and only the intercept terms of the traditional CAPM, FF3, and BFF3
models were insignificant. The Warren Buffett factor underperformed, which partially explains
Warren Buffett's value investing strategy. Warren Buffett does not follow the trend of the bull
market in the stock market. In fact, he sells his stocks when encountering a bull market in line
with the models' performance. The model containing the Buffett factor does not explain the excess
returns of the market. As shown in Appendix B, Figure 3, the underlying factor model better

explains the market returns in the bull market.

Table 9 in Appendix B presents the performance of the eight models during the 134 observed
bear markets. The results indicate that only CMA exhibits significance, while both CMA and
Buffett factors show significance. The BCAPM, FF3, and BFF3 models have insignificant
intercept terms for pricing the asset premium in bear markets. This outcome reinforces Warren
Buffett's well-known quote, 'T am fearful when others are greedy, and I am greedy when others are
fearful.' According to Figure 4 in Appendix B, the model that incorporates Buffett's factors

provides a better explanation for market returns than the underlying factor model.

5.2 Dividing the sample period for robustness testing

The paper divides the entire sample period into two sub-periods to check whether the model
performs similarly in different time periods. This ensures that the division of the bull and bear
markets uses the entire sample period. If the model comes to similar conclusions in different sub-
periods or subsets of the data, we can be more confident that the model is robust. The paper
divides the sample period into two distinct periods: 1998-2011 and 2012-2023, each containing
156 observations and bounded by the year 2012.

Table 10 of Appendix B shows that in the first sample period, the intercept term of the B
model is not significant enough to price the stock market. Additionally, the model that includes the
Buffett factor outperforms the model that includes only the underlying factor. The significance of
the BFF5 model, which includes the Buffett factor, decreases compared to the FF5 model, even in
the case where the intercept terms of both FF5 and BFF5 are significant. Based on the images, it

appears that accurate pricing of the models is not possible. This may be due to various factors such



as the early stage of China's securities market establishment, inadequate systems, data distortion,
and small sample size. However, it is worth noting that the B model demonstrates better pricing

explanatory ability.

Similarly, in the second sample period (see Table 11 in Appendix B), it can be observed that
Model B performs well. The model containing the Buffett factor outperforms the base model, and

Model B has better explanatory power, which confirms the previous conclusion.

5.3 Adjusting the rolling window

Another concern is related to the risk factor of the model. This paper assumes that the risk
loadings are constant in the model, whereas they may be time-varying. This section estimates the
risk loadings for the rolling window of the time series regression in the first step of the two-step
procedure of Fama and MacBeth (1973). The time-varying risk loadings are then used to estimate
the risk premium in the second step. It is important to note that a long window for estimating the
time-varying loadings implies a short sample for estimating the risk premium. To ensure sufficient
observations for estimating risk loadings and premiums, this paper employs a rolling window of
three years. The table displays regression results for seven models. As shown in Appendix B,
Table 12, the study indicates that portfolio returns can be explained by common asset pricing
models and portfolio models, such as the BCAPM and the BFF5 model. However, the BFF3
model has less explanatory power compared to the FF3 model. Therefore, it can be concluded that
returns compensate for risk, regardless of the estimation method used, including factors such as

HML.

6. Conclusions and Policy

Implications

This paper tries to explain the risk factors in the Chinese stock market. We study the data of
China's A-share market from 1998-2022 and explain it with the help of Buffett factor and multi-
factor models, taking into account the changes in accounting standards and the latest research
results. Firstly, we found that traditional factor models do perform poorly in the Chinese stock
market, which is consistent with the findings of other scholars. In addition, the model containing
only the Buffett factor outperforms all other models, which can indicate that safety, cheapness, and
quality can measure the risk characteristics of the Chinese stock market. Thirdly, the QMI factor
strategy exhibits robust stability, with the QMI factor demonstrating the capacity to explain stock
returns in the Chinese market across a range of market conditions, including both bull and bear

markets, as well as in rolling sample periods. It is of great importance for investors and



policymakers alike to gain an understanding of the factor model that contains QMI and their
sources. This is because it is vital for the development of profitable trading strategies within the

stock market as an asset class.

This paper demonstrates the relevance of current policy research and practical operations in
domestic value investment for investors. It is challenging for the majority of investors to anticipate
all the variables that affect stocks in advance, and establishing the efficient market hypothesis in
China is deemed difficult. Although brokerage business departments aim to serve retail investors
by sharing and explaining stock market and investment knowledge, many retail investors view
stocks as equivalent to lottery tickets and lack understanding of basic financial concepts such as
stocks and bonds. Therefore, it is unlikely that they will use a factor model to select stocks or
consider timing and contingency factors. When selecting a database, it was discovered that most
stock market software offers historical and real-time quotes, as well as the latest data indicators
from both domestic and international sources. Additionally, some software provides quantitative
strategies, which can be accessible to those with higher education in science and technology.
However, it is important to consider the history of computer development and China's national
conditions. It may be necessary to exercise patience when using quantitative trading strategies and
rely more on the guidance of opinion leaders rather than an abundance of information. In terms of
policy, there is a need to strengthen market regulation, improve information disclosure, and entry
and exit mechanisms for listed companies. It is important to give full play to the competitiveness
of the capital market and correct mispricing in the stock market. In addition, it is necessary to
improve people's knowledge of financial management publicity in a clear and objective manner.
This will counteract any subjective evaluations made by opinion leaders, calm and improve
market confidence, and help solve the problem of equating stocks with speculation for retail
investors. Anti-counterfeiting propaganda can be used to complement the correct understanding of
financial management. Practice has shown that promoting entrepreneurship and media
accountability, transparent and effective disclosure of corporate and market information, and
simplifying the threshold for investment strategies can help investors make more rational

decisions and improve the nation's overall economic quality.
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APPENDIX

A Fama-Macbeth Phase 1 regression results
CAPM

R1 R2 R3 R4 R5 R6 R7 RS RY R10
MKT 1.101° 1.087" 1.091° 1.084™ 1.087" 1.087™ 1.068™ 1.077° 1.048™ 0.962™"
(0.0514) (0.0480) (0.0396) (0.0415) (0.0392) (0.0314) (0.0301) (0.0256) (0.0178) (0.0345)

_cons 0.712"" 0.569™ 0.415" 0.345 0.197 0.223 0.126 0.0159 -0.0810 -0.164
(0.259) (0.243) (0.225) (0.215) (0.203) (0.184) (0.170) (0.140) (0.108) (0.146)

R11 RI12 R13 R14 R15 R16 R17 RI18 R19 R20
MKT 1.044™ 1.040"" 1.065™" 1.100™* 1.044™ 1.040" 1075 1031 0.998" 0911
(0.0476) (0.0303) (0.0249) (0.0228) (0.0285) (0.0229) (0.0189) (0.0276) (0.0279) (0.0297)

_cons -0.214 -0.119 -0.0257 0.00499 -0.0723 0.206" -0.0357 0.209 -0.0266 0.228
(0.223) (0.184) (0.148) (0.139) (0.142) (0.124) (0.117) (0.136) (0.145) (0.175)

R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
MKT 1.190"" 11217 1.128™" 1.112"" 1.040™ 1.066™" 0.999" 0.956™" 0.954" 0.965""
(0.0358) (0.0335) (0.0368) (0.0261) (0.0294) (0.0237) (0.0178) (0.0183) (0.0157) (0.0384)
_cons -0.0998 -0.0414 0.0293 0.0906 -0.0272 0.0438 0.0412 0.0712 0.00954 0.00583
(0.207) (0.189) (0.178) (0.155) (0.148) (0.124) (0.109) (0.0975) (0.114) (0.193)

R31 R32 R33 R34 R35 R36 R37 R38 R39 R4
MKT 1153 1.033" 1.062" 0.992"* 0.979"* 0.991"* 0.988"" 1.0217" 1.054™" 1.084™"
(0.0283) (0.0223) (0.0274) (0.0189) (0.0229) (0.0205) (0.0183) (0.0201) (0.0220) (0.0415)

_cons 0.0480 -0.00381 0.194 -0.0181 0.245" 0.000567  -0.000505  0.000959 -0.0464 0.345
(0.170) (0.141) (0.140) (0.109) (0.128) (0.0971) (0.117) (0.118) (0.128) (0.215)

R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
MKT 0.892"" 1.003* 1.050™ 1.043™ 1.097™ 1.058™ 1.115™ 1.138" 1.125™ 1.033™
(0.0217) (0.0325) (0.0284) (0.0257) (0.0223) (0.0220) (0.0268) (0.0341) (0.0292) (0.0296)
_cons -0.881™ -0.654™ -0.590™ -0.266" 0.00844 0.285™ 0.518" 0.844™ 0.853"" 1.139™
(0.134) (0.125) (0.138) (0.141) (0.130) (0.124) (0.148) (0.169) (0.174) (0.183)

FF3

R1 R2 R3 R4 RS R6 R7 RS R9Y R10
MKT 1.016™ 1.009™ 1.019 1017 1.022™ 10317 1.020" 1.039™ 1.031° 1.001™
(0.0101) (0.00994) (0.0128) (0.0111) (0.0119) (0.0118) (0.0134) (0.0153) (0.0155) (0.0143)
SMB 1.052" 0.984™" 0.870"" 0.862™ 0.780™" 0.626™" 0.548™ 0.407" 0.108™" -0.540™"
(0.0263) (0.0193) (0.0251) (0.0240) (0.0223) (0.0289) (0.0268) (0.0313) (0.0366) (0.0274)
HML -0.0785" -0.0442"" -0.0989"" -0.0129 -0.0937" -0.161"" -0.133™" -0.122"* -0.186™" -0.0441"
(0.0271) (0.0187) (0.0252) (0.0224) (0.0204) (0.0287) (0.0251) (0.0313) (0.0356) (0.0266)

_cons 0.221"" 0.102 0.0179 -0.0712 -0.158" -0.0385 -0.105 -0.150 -0.0834 0.111
(0.0748) 0.0718) (0.0655) (0.0690) (0.0764) (0.0892) (0.0955) (0.0930) (0.101) (0.0731)

R11 RI12 R13 R14 RI15 R16 R17 RI18 R19 R20
MKT 1007 1.000"* 1031 1.065"* 1.012"* 1.022" 1.061"* 1.038"* 1.016™ 0.951"
(0.0212) (0.0207) (0.0196) (0.0205) (0.0206) (0.0191) (0.0143) (0.0203) (0.0149) (0.0197)
SMB -0.142" 0.0635 0.163™ 0.315™ 0311 0237 0.256™ 0.169™ 0.131™ -0.107™
(0.0390) (0.0442) (0.0413) (0.0381) (0.0448) (0.0351) (0.0327) (0.0406) (0.0299) (0.0340)
HML -0.928" -0.699** -0.422™" -0.198™ -0.169™ -0.00322 0.113™ 0.379™ 0.553™" 0.616™
(0.0454) (0.0474) (0.0407) (0.0404) (0.0469) (0.0395) (0.0370) (0.0432) (0.0270) (0.0371)



_cons 0.106 0.0382 0.00868 -0.0950 -0.178 0.0913 -0.1917 0.0245 -0.240™ 0.114
(0.119) (0.115) (0.118) (0.110) (0.118) (0.113) (0.105) (0.115) (0.0988) (0.0986)
R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
MKT 1.144™ 1.077° 1.088™ 1.075™ 1.015™ 1.046™ 0.996™ 0.958™ 0.970™" 0.997""
(0.0231) (0.0204) (0.0252) (0.0157) (0.0239) (0.0240) (0.0178) (0.0179) (0.0164) (0.0209)
SMB 0.689™" 0.622™" 0.547" 0.462™" 0.380™" 0207 0.0813™ -0.00856 -0.228™ -0.578™
(0.0481) (0.0476) (0.0443) (0.0311) (0.0403) (0.0502) (0.0400) (0.0304) (0.0379) (0.0382)
HML 0.127" 0.0826 0.0224 -0.0351 0.0884™ -0.0763 0.0684 0.0336 -0.0441 -0.255™
(0.0536) (0.0483) (0.0441) (0.0335) (0.0446) (0.0542) (0.0375) (0.0351) (0.0387) (0.0488)
_cons -0.470™ -0.366™" -0.243" -0.125 -0.236" -0.0366 -0.0168 0.0663 0.132 0.356™"
(0.134) (0.131) (0.131) (0.101) (0.114) (0.118) (0.109) (0.0990) (0.107) (0.131)
R31 R32 R33 R34 R35 R36 R37 R38 R39 R4
MKT 1.121™ 1.020™" 1.048™ 0.986™" 0.993™ 09917 0.991" 1.020™ 1.044™ 1017
(0.0203) (0.0260) (0.0313) (0.0233) (0.0204) (0.0197) (0.0182) (0.0230) (0.0204) (0.0111)
SMB 0.477" 0.296™" 0.245™ 0.183™ -0.0548 0.0640" -0.0503 -0.123™ -0.0848™ 0.862™"
(0.0379) (0.0476) (0.0605) (0.0451) (0.0468) (0.0321) (0.0377) (0.0415) (0.0351) (0.0240)
HML 0.0848" 0.187"" 0.0917 0.1517" 0.185™" 0.0982™ -0.0121 -0.204™ 0317 -0.0129
(0.0333) (0.0442) (0.0584) (0.0481) (0.0501) (0.0374) (0.0379) (0.0441) (0.0390) (0.0224)
_cons -0.207" -0.198 0.0506 -0.148 0.222" -0.0571 0.0273 0.116 0.0803 -0.0712
(0.120) (0.127) (0.150) (0.103) (0.126) (0.0986) (0.120) (0.119) (0.114) (0.0690)
R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
MKT 0.904™" 0.996™" 1.026™ 1.019™ 1.076™ 1.037° 1.087° 1.1007 1.087™" 1.013™"
(0.0213) (0.0345) (0.0219) (0.0236) (0.0193) (0.0193) (0.0203) (0.0233) (0.0223) (0.0273)
SMB -0.0666 0.0813 0.284™ 0.151™" 0.183™" 0.143™" 0.226™ 0.234™ 0.287"" 0.128"
(0.0423) (0.0645) (0.0532) (0.0559) (0.0434) (0.0416) (0.0382) (0.0495) (0.0418) (0.0601)
HML 0.139™" -0.0280 -0.0353 -0.227" -0.122"" -0.189™ -0.221™ -0.391™ -0.319™ -0.205™
(0.0451) (0.0653) (0.0558) (0.0512) (0.0333) (0.0516) (0.0405) (0.0480) (0.0476) (0.0622)
_cons -0.886™" -0.686™" -0.718™ -0.278" -0.0478 0.267" 0.468™ 0.835™ 0.799™" 11327
(0.127) (0.140) (0.128) (0.139) (0.116) (0.109) (0.126) (0.133) (0.138) (0.166)
FF5
RI1 R2 R3 R4 R5 R6 R7 RS R9 R10
MKT 1.008™" 0.997" 1.010™" 1.011™ 1.018™ 1.014™ 1.003™" 1.018™ 1.022"™ 1.012"™
(0.0111) (0.0110) 0.0111) (0.0109) (0.0151) (0.0133) (0.0153) (0.0150) (0.0156) (0.0143)
SMB 0.993™ 0.916™ 0.810" 0.829™" 0.764™" 0.530™" 0.459™ 0.290™ 0.0631 -0.482""
(0.0368) (0.0376) (0.0311) (0.0344) (0.0307) (0.0412) (0.0428) (0.0416) (0.0456) (0.0378)
HML -0.126™ -0.0570™ -0.138™ -0.00980 -0.0781°" -0.174™ -0.142"™" -0.141™ -0.180™ -0.0420
(0.0334) (0.0250) (0.0323) (0.0265) (0.0286) (0.0323) (0.0352) (0.0346) (0.0366) (0.0376)
RMW -0.0616 -0.133™ -0.0789™ -0.0788 -0.0602 -0.194™ -0.186™" -0.235™" -0.109 0.127"
(0.0576) (0.0506) (0.0396) (0.0502) (0.0606) (0.0607) (0.0671) (0.0642) (0.0802) (0.0520)
CMA 0.0985 -0.0470 0.0610 -0.0584 -0.0827 -0.0841 -0.0911 -0.0943 -0.0846 0.0738
(0.0530) (0.0457) (0.0623) (0.0562) (0.0667) (0.0685) (0.0736) (0.0711) (0.0743) (0.0744)
_cons 0.266™" 0.162™ 0.0659 -0.0402 -0.140 0.0467 -0.0251 -0.0454 -0.0411 0.0577
(0.0740) (0.0658) (0.0653) (0.0726) (0.0757) (0.0895) (0.0931) (0.0947) (0.100) (0.0680)
R11 RI12 R13 R14 RI15 R16 R17 RI18 R19 R20
MKT 1.007" 0.989"" 1.029" 1.055™ 0.999™ 1.003™ 1.037 1.025™ 1.000™" 0.961""
(0.0229) (0.0193) (0.0200) (0.0201) (0.0218) (0.0196) (0.0152) (0.0205) (0.0150) (0.0191)
SMB -0.142" 0.0278 0.163" 0.259™ 0.249™ 0.136™ 0.124" 0.102" 0.0345 -0.0562
(0.0564) (0.0535) (0.0473) (0.0556) (0.0558) (0.0495) (0.0453) (0.0479) (0.0372) (0.0472)
HML -0.920"" -0.632"" -0.389"™" -0.195™ -0.156™ -0.00195 0.103" 0.382"" 0.519™ 0.607""



(0.0533) (0.0537) (0.0463) (0.0437) (0.0563) (0.0495) (0.0478) 0.0451)  (0.0270) (0.0447)
RMW -0.0108 -0.180™ -0.0493 0.129" -0.159™ 0.229" 0.281" -0.154™ 0.165™ 0.128°
(0.0906) (0.0695) (0.0847) (0.0733) (0.0797) (0.0751) (0.0692) (0.0611)  (0.0564) (0.0681)
CMA -0.0299 -0.306™ -0.126 -0.0891 -0.137 0.147" -0.146" -0.103 -0.00452 0.106
(0.102) (0.0885) (0.0807) (0.0811) (0.103) (0.0848) (0.0812) 0.0797)  (0.0703) (0.0836)
_cons 0.107 0.0845 0.0155 -0.0433 -0.118 0.185 0.0714 0.0866 -0.158 0.0650
(0.121) (0.109) (0.113) (0.111) (0.120) (0.117) (0.104) (0.119) (0.103) (0.0984)
R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
MKT 1.071°" 1.004™ 1.017° 1033 0.978™ 1.025™ 0.998™ 0.952" 0.997" 1.049™
(0.0207) (0.0165) (0.0186) (0.0144) (0.0234) (0.0235) (0.0182) 0.0181)  (0.0155) (0.0173)
SMB 0257 0.199™ 0.120™ 0.216™ 0.163™ 0.0756 0.0773 -0.0335 -0.0663 0.260"™
(0.0455) (0.0518) (0.0451) (0.0365) (0.0512) (0.0608) (0.0521) (0.0406)  (0.0460) (0.0503)
HML -0.0267 -0.0212 0.151" 0.119™ 0.0257 -0.140" 0.0240 0.0526 0.0121 0.125™
(0.0513) (0.0458) (0.0371) (0.0408) (0.0486) (0.0724) (0.0405) (0.0396)  (0.0427) (0.0449)
RMW -0.740"™ -0.794" -0.700" 0.427" -0.392" -0.200™ 0.0564 -0.0840 0278 0.523"
(0.0756) (0.0741) (0.0690) (0.0784) (0.0945) (0.0976) (0.0699) 0.0617)  (0.0600) (0.0809)
CMA -0.0228 -0.202" 0.0561 -0.0275 -0.0666 0.0579 0.163" -0.107 0.0136 -0.0418
(0.0927) (0.0815) (0.0818) (0.0835) (0.0960) (0.132) (0.0876) 0.0766)  (0.0758) (0.0893)
_cons -0.104 0.00179 0.115 0.0844 -0.0496 0.0717 -0.0220 0.0930 -0.00474 0.0891
(0.109) (0.106) (0.108) (0.0986) (0.123) (0.116) (0.110) (0.106) (0.102) (0.114)
R31 R32 R33 R34 R35 R36 R37 R38 R39 R4
MKT 1.082™" 1.000™ 1.038™ 0.982™ 0.995™ 0.984™ 0.998™ 1.028" 1.039™ 1.011™
(0.0177) (0.0211) (0.0226) (0.0167) (0.0167) (0.0186) (0.0191) (0.0186)  (0.0161) (0.0109)
SMB 0.220™ 0.134™ 0.122™ 0.118™ -0.0792 0.0199 -0.0187 -0.0442 -0.0581 0.829™
(0.0540) (0.0490) (0.0496) (0.0409) (0.0501) (0.0454) (0.0496) (0.0447)  (0.0434) (0.0344)
HML -0.0815™ 0.00427 20.136™  0.000633 0.0616 0.0860™ -0.0412 0.0862°  -0.138"™  -0.00980
(0.0378) (0.0369) (0.0467) (0.0481) (0.0563) (0.0428) (0.0480) (0.0515)  (0.0351) (0.0265)
RMW -0.330™ -0.0945 0.0624 0.0778 0.128° -0.0808 0.114 0.00215 0.204™ -0.0788
(0.0783) (0.0732) (0.0781) (0.0638) (0.0765) (0.0764) (0.0735) 0.0721)  (0.0635) (0.0502)
CMA 0.269™ 0.463™ 0.693™ 0.481™ 0.435™ -0.0157 0.155 0336™"  -0.640™" -0.0584
(0.100) (0.0814) (0.0971) (0.0914) (0.107) (0.0839) (0.0960) (0.102) (0.0624) (0.0562)
_cons -0.00432 -0.0855 0.118 -0.119 0.220° -0.0190 -0.00760 0.0670 0.0915 -0.0402
(0.115) (0.114) (0.118) (0.0973) (0.117) (0.0997) (0.121) (0.114) (0.102) (0.0726)
R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
MKT 0.887" 0.984"" 1.008™ 1.014™ 1.064™ 1.027" 1.0717" 1.096™ 1.074™ 1.015™
(0.0223) (0.0344) (0.0216) (0.0226) (0.0208) (0.0211) (0.0212) (0.0233)  (0.0243) (0.0262)
SMB 0.169™ 0.000105 0.194™ 0.140™ 0.116™ 0.0926" 0.148™ 0.198™ 0.205™ 0.0992
(0.0551) (0.0799) (0.0665) (0.0622) (0.0532) (0.0554) (0.0531) (0.0604)  (0.0562) (0.0760)
HML 0.106" -0.0803 -0.00708 0.166™ 0.120™ 0.176™ 0.203™ 0.436™  -0369"" 0337
(0.0562) (0.110) (0.0580) (0.0560) (0.0369) (0.0681) (0.0542) (0.0636)  (0.0675) (0.0729)
RMW -0.181" -0.105 -0.244™ 0.115 0.152" -0.130 -0.202™ -0.0129 -0.110 0.132
(0.0824) (0.0937) (0.0952) (0.0893) (0.0785) (0.0795) (0.0818) (0.0866)  (0.0935) (0.104)
CMA -0.0193 0.0842 -0.234™ -0.247" -0.102 -0.117 0.178" 0.121 0.0737 0.463™
(0.105) (0.206) (0.104) (0.105) (0.0910) (0.114) (0.103) (0.133) (0.127) (0.130)
_cons -0.799" 0.622" -0.630™ 0.256" 0.0139 0.315™ 0.543™ 0.859™ 0.864™ 1.132™
(0.135) (0.135) (0.127) (0.132) (0.120) (0.107) (0.124) (0.136) (0.138) (0.176)
CAPM&PMF
RI R2 R3 R4 RS R6 R7 RS R9 R10
MKT L7 1.105™ 1.1017" 1.106™ 1100 1.095™ 1.0787 1.086™ 1.055™ 0.956™



(0.0506) (0.0476) (0.0369) (0.0403) (0.0376) (0.0299) (0.0287) (0.0240) (0.0175) (0.0360)
PMF -0.236 -0.266 -0.159 -0.337" -0.206 -0.115 -0.138 -0.140 -0.105 0.0865
(0.199) (0.194) (0.166) (0.155) (0.162) (0.140) (0.119) (0.104) (0.0831) (0.108)
_cons 10417 0.939™" 0.636™ 0.814™ 0.483" 0.383" 0.318 0.211 0.0648 -0.285
(0.339) (0.308) (0.273) (0.271) (0.253) (0.230) (0.200) (0.161) (0.136) (0.174)
R11 RI12 R13 R14 RI15 R16 R17 R18 R19 R20
MKT 1.033™ 1.038™ 1.065™ 1.109™ 1.047° 10517 1.090™ 1.0427" 1.018™ 0.928™"
(0.0483) (0.0278) (0.0227) (0.0192) (0.0278) (0.0223) (0.0191) (0.0271) (0.0290) (0.0294)
PMF 0.167 0.0347 0.00836 -0.146 -0.0446 -0.167" -0.229™" -0.166 -0.302"" -0.250"
(0.167) (0.142) (0.125) (0.107) (0.127) (0.0740) (0.0803) (0.114) (0.103) (0.120)
_cons -0.446 -0.168 -0.0373 0.209 -0.0101 0.438™" 0.284" 0.440™ 0.394" 0.575™"
(0.273) (0.226) (0.176) (0.173) (0.199) (0.149) (0.145) (0.165) (0.175) (0.201)
R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
MKT 1.217™ 1.145™" 1.150™" L1221 1.045™ 1.071™ 0.997" 0.957" 0.957" 0.956™"
(0.0349) (0.0325) (0.0353) (0.0250) (0.0305) (0.0250) (0.0182) (0.0193) (0.0160) (0.0409)
PMF 0417 -0.374™ -0.326™ -0.136 -0.0774 -0.0767 0.0384 -0.0227 -0.0326 0.131
(0.157) (0.147) (0.134) (0.0979) (0.0988) (0.0761) (0.0667) (0.0655) (0.0746) (0.129)
_cons 0.480" 0.479™ 0.484" 0.280 0.0807 0.151 -0.0124 0.103 0.0549 -0.177
(0.265) (0.232) (0.212) (0.176) (0.186) (0.160) (0.125) (0.115) (0.134) (0.216)
R31 R32 R33 R34 R35 R36 R37 R38 R39 R40
MKT 1.166™" 1.052"" 1.068™ 1.003™ 0977 1.000™" 0.992" 1.004™ 1.057™" 1.106™
(0.0284) (0.0221) (0.0273) (0.0184) (0.0233) (0.0215) (0.0195) (0.0195) (0.0232) (0.0403)
PMF -0.195™ -0.284™ -0.0949 -0.163™ 0.0233 -0.134" -0.0724 0.249™ -0.0410 -0.337"
(0.0954) (0.0795) (0.101) (0.0606) (0.0875) (0.0680) (0.0679) (0.0850) (0.0879) (0.155)
_cons 0.320" 0.392" 0.327" 0.209" 0213 0.188 0.100 -0.347" 0.0108 0.814™
(0.192) (0.170) (0.148) (0.126) (0.149) (0.124) (0.140) (0.158) (0.162) 0.271)
R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
MKT 0.939™" 10447 1.093™ 1.065™ 1.114™ 1.0517 1.116™ 1.1287 1.095™ 0.985™"
(0.0160) (0.0314) (0.0284) (0.0276) (0.0216) (0.0220) (0.0274) (0.0339) (0.0271) (0.0291)
PMF -0.715™ -0.612™ -0.6417 -0.337" -0.257" 0.110 -0.0139 0.157 0.453™" 0.729™"
(0.0637) (0.0671) (0.0848) (0.111) (0.0752) (0.0760) (0.0963) (0.140) (0.130) (0.119)
_cons 0.115 0.199 0.304" 0.203 0.367" 0.132 0.537"" 0.625™ 0.221 0.124
(0.136) (0.138) (0.157) (0.174) (0.148) (0.141) (0.178) 0.211) (0.205) (0.190)
FF3&PMF
R1 R2 R3 R4 RS R6 R7 RS R9Y R10
MKT 1.021° 1.016™ 1.021° 1.030™ 1.028™ 1.034™ 1.025™ 1.046™ 1.040™" 1.003™
(0.00989) (0.0102) (0.0139) (0.0102) (0.0103) (0.0127) (0.0137) (0.0158) (0.0162) (0.0151)
SMB 1.046™" 0.976"" 0.868"" 0.848™ 0.773™ 0.622™ 0.542" 0.399" 0.0969™ -0.542""
(0.0258) (0.0189) (0.0252) (0.0215) (0.0204) (0.0280) (0.0274) (0.0305) (0.0364) (0.0279)
HML -0.0858"  -0.0552"" -0.102™ -0.0333" -0.104™" -0.166™" -0.142"* -0.134™ -0.202"" -0.0470"
(0.0273) (0.0187) (0.0255) (0.0199) (0.0179) (0.0268) (0.0242) (0.0307) (0.0349) (0.0271)
PMF -0.0685 -0.102" -0.0288 -0.191"" -0.0940" -0.0495 -0.0803 -0.106" -0.147" -0.0274
(0.0453) (0.0449) (0.0540) (0.0321) (0.0501) (0.0611) (0.0548) (0.0608) (0.0680) (0.0447)
_cons 0.321"" 0.251"" 0.0599 0.207" -0.0209 0.0338 0.0119 0.00527 0.131 0.151"
(0.0961) (0.0800) (0.0964) (0.0784) (0.0833) (0.121) (0.110) (0.111) (0.125) (0.0891)
R11 RI12 R13 R14 RI15 R16 R17 RI18 R19 R20
MKT 1.016™ Lo1™ 1.037° 1.076™ 1.014™ 1031 1071 1.039™ 1.024™ 0.957""
(0.0201) (0.0220) (0.0201) (0.0196) (0.0221) (0.0191) (0.0140) (0.0181) (0.0149) (0.0203)



SMB -0.153™ 0.0508 0.156™ 0.304™ 0.308™" 0227 0.244™ 0.168™ 0.122™" -0.114™
(0.0356) (0.0447) (0.0399) (0.0356) (0.0440) (0.0348) (0.0316) (0.0377) (0.0308) (0.0327)
HML -0.943™ 0717 -0.432™" -0.215™ -0.173™ -0.0171 0.0966™ 0377 0.541™" 0.606™"
(0.0450) (0.0505) (0.0400) (0.0390) (0.0480) (0.0368) (0.0340) (0.0482) (0.0278) (0.0363)
PMF -0.142" -0.169" -0.0913 -0.154"™ -0.0394 -0.130™ -0.155™ -0.0225 -0.119" -0.0905
(0.0729) (0.0686) (0.0702) (0.0634) (0.0923) (0.0585) (0.0654) (0.0841) (0.0547) (0.0633)
_cons 0.313" 0.285™ 0.142 0.130 -0.120 0.281" 0.0358 0.0574 -0.0664 0.246"
(0.137) (0.145) (0.132) (0.120) (0.167) (0.129) (0.126) (0.131) (0.111) (0.121)
R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
MKT 1161 1.093™ 1.103™ 1.079™ 1.014™ 1.050™" 0.991" 0.959™ 0.976™" 1.000™"
(0.0216) (0.0193) (0.0240) (0.0165) (0.0227) (0.0262) (0.0179) (0.0191) (0.0158) (0.0223)
SMB 0.669™" 0.603"" 0.530" 0.458™" 0381 0.203™ 0.0871" -0.00968 -0.234™ -0.582""
(0.0417) (0.0421) (0.0408) (0.0309) (0.0387) (0.0508) (0.0388) (0.0312) (0.0370) (0.0378)
HML 0.0993 0.0563 -0.00212 -0.0419 0.0905" -0.0832 0.0767" 0.0320 -0.0539 -0.260™
(0.0481) (0.0406) (0.0396) (0.0321) (0.0482) (0.0562) (0.0380) (0.0373) (0.0379) (0.0493)
PMF -0.264™ -0.246™ -0.229™ -0.0638 0.0197 -0.0641 0.0773 -0.0150 -0.0918 -0.0537
0.0779) (0.0735) (0.0814) (0.0664) (0.0865) (0.0793) (0.0632) (0.0683) (0.0659) (0.0789)
_cons -0.0851 -0.00758 0.0911 -0.0320 -0.265" 0.0569 -0.130 0.0881 0.266" 0.434™"
(0.162) (0.135) (0.139) (0.122) (0.155) (0.168) (0.119) (0.125) (0.120) (0.143)
R31 R32 R33 R34 R35 R36 R37 R38 R39 R4
MKT 1.126™ 1.032"" 1.049™ 0.992" 0.988™" 0.998™ 0.997" 1.008™ 1.055™" 1.030"
(0.0211) (0.0258) (0.0328) (0.0251) (0.0227) (0.0203) (0.0191) (0.0232) (0.0244) (0.0102)
SMB 0.471"" 0.282"" 0.243™ 0.176™" -0.0494 0.0567" -0.0570 -0.110™ -0.0966™ 0.848™"
(0.0393) (0.0452) (0.0614) (0.0462) (0.0499) (0.0306) (0.0375) (0.0408) (0.0385) (0.0215)
HML 0.0757" 0.167 0.0892 0.1427 0.193™ 0.0877" -0.0217 -0.185™ -0.334™ -0.0333"
(0.0345) (0.0449) (0.0595) (0.0508) (0.0535) (0.0352) (0.0374) (0.0446) (0.0436) (0.0199)
PMF -0.0856 -0.182" -0.0236 -0.0884 0.0716 -0.0979 -0.0894 0.174™ -0.158" -0.191™
0.0727) (0.0733) (0.0918) (0.0694) (0.0951) (0.0665) (0.0666) (0.0831) (0.0899) (0.0321)
_cons -0.0824 0.0673 0.0850 -0.0191 0.118 0.0857 0.158 -0.138 0.311° 0.207™"
(0.148) (0.152) (0.173) (0.153) (0.170) (0.116) (0.142) (0.171) (0.167) (0.0784)
R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
MKT 0.952"" 1.038™ 1.068™ 1.046™ 1.094™ 1.032™" 1.0907 1.094™ 1.058™" 0.965™"
(0.0149) (0.0318) (0.0245) (0.0286) (0.0197) (0.0196) (0.0224) (0.0258) (0.0215) (0.0280)
SMB -0.120™ 0.0338 0.237" 0.122" 0.163™" 0.149™ 0.223™ 0.240™ 0.319™ 0.182™"
(0.0322) (0.0543) (0.0462) (0.0560) (0.0404) (0.0403) (0.0376) (0.0535) (0.0348) (0.0557)
HML 0.0623 -0.0958" -0.102" -0.269™ -0.151™ -0.180™ -0.225™" -0.381™" -0.273™ -0.127"
(0.0318) (0.0559) (0.0491) (0.0542) (0.0300) (0.0521) (0.0402) (0.0534) (0.0420) (0.0564)
PMF -0.719™ -0.635™ -0.628™" -0.394™ 0272 0.0843 -0.0397 0.0881 0.431™" 0.725™"
(0.0547) (0.0804) 0.0731) (0.0895) (0.0591) (0.0667) (0.0725) (0.102) (0.0801) (0.111)
_cons 0.162 0.240 0.197 0.297" 0.349™ 0.144 0.525™ 0.707" 0.171 0.0757
(0.125) (0.181) (0.156) (0.176) (0.128) (0.137) (0.147) (0.193) (0.141) (0.193)
FF5&PMF
RI1 R2 R3 R4 R5 R6 R7 RS R9 R10
MKT 1.013™ 1.004™" 1.0117 1.026™ 1.025™ 1.016™ 1.008™" 1.025™" 1.033™ 1.016™
(0.0111) (0.0111) (0.0123) (0.00980) (0.0135) (0.0145) (0.0162) (0.0159) (0.0160) (0.0148)
SMB 0.993"" 0917 0.810™ 0.8317 0.765™" 0.530™" 0.459™ 0.291"" 0.0645 -0.482""
(0.0365) (0.0371) (0.0308) (0.0316) (0.0297) (0.0410) (0.0421) (0.0406) (0.0442) (0.0371)
HML -0.132™ -0.0654™ -0.139™ -0.0277 -0.0867" -0.176™ -0.148™" -0.148™" -0.193™ -0.0463
(0.0344) (0.0257) (0.0331) (0.0217) (0.0250) (0.0320) (0.0339) (0.0340) (0.0379) (0.0371)



RMW -0.0513 0.118™ 0.0761" -0.0463 -0.0445 -0.190" -0.176™ 0.222" -0.0848 0.135"
(0.0583) (0.0509) (0.0404) (0.0482) (0.0616) (0.0622) (0.0695) (0.0667)  (0.0809) (0.0523)
CMA 0.103" -0.0399 0.0623 -0.0432 -0.0753 -0.0821 -0.0864 -0.0881 -0.0734 0.0775
(0.0547) (0.0481) (0.0632) (0.0463) (0.0644) (0.0700) (0.0733) 0.0702)  (0.0770) (0.0724)
PMF -0.0584 -0.0859™ -0.0162 0.185 -0.0894" -0.0238 -0.0568 -0.0760 -0.136™ -0.0452
(0.0451) (0.0435) (0.0531) (0.0313) (0.0488) (0.0597) (0.0543) (0.0604)  (0.0662) (0.0428)
_cons 0.347" 0.280™ 0.0883 0.215™ -0.0160 0.0796 0.0534 0.0596 0.147 0.120
(0.0948) (0.0785) (0.0944) (0.0804) (0.0830) (0.121) (0.108) (0.112) (0.124) (0.0859)
RI11 RI2 R13 R14 RIS R16 R17 RIS R19 R20
MKT 1.018™ 1.002° 1.037° 1.066™ 1.001" 1.011™ 1.0477 1.025™ 1.008™ 0.970™
(0.0217) (0.0196) (0.0207) (0.0189) (0.0233) (0.0196) (0.0149) (0.0180)  (0.0153) (0.0196)
SMB -0.140™ 0.0293 0.164™ 0.261" 0.249™ 0.137" 0.125™ 0.102" 0.0355 -0.0551
(0.0543) (0.0519) (0.0470) (0.0540) (0.0559) (0.0480) (0.0446) (0.0484)  (0.0377) (0.0465)
HML 0.934" 0.647" -0.398" -0.209" 0.158" -0.0119 0.0910" 0.381™ 0.509™ 0.596™
(0.0514) (0.0571) (0.0459) (0.0424) (0.0576) (0.0461) (0.0438) (0.0495)  (0.0285) (0.0416)
RMW 0.0147 -0.153" -0.0336 -0.104 -0.155" 0.211™ -0.260 -0.153" -0.148™ 0.147"
(0.0881) (0.0736) (0.0885) (0.0740) (0.0806) (0.0739) (0.0673) (0.0634)  (0.0569) (0.0684)
CMA -0.0180 -0.294" -0.118 -0.0775 -0.136 -0.139" -0.137° -0.103 0.00347 0.115
(0.0965) (0.0937) (0.0839) (0.0801) (0.104) (0.0815) (0.0763) (0.0805)  (0.0719) (0.0773)
PMF -0.145™ -0.154™ -0.0894 -0.141" -0.0202 -0.102° -0.121° 0.00277  -0.0971° -0.109"
(0.0728) (0.0623) (0.0712) (0.0633) (0.0924) (0.0566) (0.0651) (0.0847)  (0.0537) (0.0620)
_cons 0.307" 0.298™ 0.139 0.152 -0.0903 0.326™ 0.0959 0.0904 -0.0235 0.216"
(0.138) (0.128) (0.126) (0.121) (0.166) (0.130) (0.120) (0.130) (0.109) (0.119)
R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
MKT 1.084™" 1.015™ 1.028™ 1.033"™ 0.972™ 1.028™ 0.992"" 0.953™ 1.008™ 1.060™
(0.0190) (0.0155) (0.0177) (0.0155) (0.0220) (0.0261) (0.0179) (0.0198)  (0.0146) (0.0173)
SMB 0.259™ 0.200™" 0.122™ 0.216™ 0.163™ 0.0760 0.0765 -0.0335 -0.0650 0.259"™
(0.0425) (0.0497) (0.0440) (0.0366) (0.0503) (0.0603) (0.0520) (0.0408)  (0.0454) (0.0490)
HML -0.0423 -0.0346 0.163™ -0.119™ 0.0332 -0.144" 0.0313 0.0521 20.00102  -0.138™
(0.0468) (0.0414) (0.0369) (0.0390) (0.0500) (0.0733) (0.0409) (0.0415)  (0.0411) (0.0437)
RMW 0.712" -0.770™ 0.678"™ 0.427" -0.405™" -0.194™ 0.0432 -0.0831 0302 0.546™
(0.0731) (0.0748) (0.0723) (0.0786) (0.0970) (0.0984) (0.0701) (0.0655)  (0.0597) (0.0816)
CMA -0.00966 -0.190™ 0.0666 -0.0273 -0.0730 0.0607 0.156" -0.107 0.0247 -0.0308
(0.0856) (0.0768) (0.0808) (0.0837) (0.0931) (0.131) (0.0868) 0.0781)  (0.0751) (0.0877)
PMF -0.160™ -0.138™ -0.129" -0.00224 0.0770 -0.0342 0.0749 -0.00551 0.135™ -0.134™
(0.0696) (0.0582) (0.0676) (0.0629) (0.0823) (0.0778) (0.0617) 0.0701)  (0.0629) (0.0642)
_cons 0.118 0.193" 0292 0.0875 -0.156 0.119 -0.126 0.101 0.182 0275
(0.134) (0.114) (0.111) (0.117) (0.149) (0.162) (0.118) (0.122) (0.113) (0.118)
R31 R32 R33 R34 R35 R36 R37 R38 R39 R4
MKT 1.084™ 1.013™ 1.039™ 0.990™ 0.990™ 0.991" 1.007™ 1.014™ 1.051° 1.026™
(0.0187) (0.0208) (0.0227) (0.0179) (0.0177) (0.0189) (0.0201) 0.0193)  (0.0162)  (0.00980)
SMB 0221 0.135™ 0.122" 0.119™ -0.0798 0.0208 -0.0176 -0.0459 -0.0566 0.831"
(0.0535) (0.0477) (0.0497) (0.0397) (0.0500) (0.0448) (0.0491) (0.0443)  (0.0435) (0.0316)
HML -0.0845™ 0.0113 -0.138"™ -0.00809 0.0680 0.0774° -0.0514 -0.0697 0.153" -0.0277
(0.0395) (0.0330) (0.0464) (0.0471) (0.0567) (0.0410) (0.0469) (0.0462)  (0.0367) (0.0217)
RMW 0.325"™ -0.0663 0.0651 0.0936 0.116 -0.0653 0.132" -0.0276 0.178™ -0.0463
(0.0761) (0.0701) (0.0797) (0.0667) (0.0749) (0.0751) (0.0745) 0.0711)  (0.0619) (0.0482)
CMA 0272 0.476™ 0.694™ 0.488™ 0.429™ -0.00844 0.163" 0.350""  -0.628"" -0.0432
(0.0992) (0.0726) (0.0974) (0.0879) (0.104) (0.0823) (0.0960) (0.0896)  (0.0649) (0.0463)



PMF -0.0315 -0.161" -0.0158 -0.0898 0.0654 -0.0886 -0.105 0.169™ -0.148" -0.185™
(0.0746) (0.0679) (0.0725) (0.0549) (0.0832) (0.0644) (0.0645) (0.0839) (0.0734) (0.0313)
_cons 0.0392 0.136 0.139 0.00542 0.129 0.103 0.137 -0.167 0.296" 0.215™"
(0.145) (0.134) (0.122) (0.120) (0.147) (0.120) (0.139) (0.151) (0.124) (0.0804)

R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
MKT 0.945™" 1.035™ 1.058™ 1.046™ 1.085™ 1.019™ 1.072° 1.088™ 1.036™ 0.955™"
(0.0160) (0.0315) (0.0241) (0.0260) (0.0216) (0.0215) (0.0232) (0.0262) (0.0212) (0.0243)

SMB -0.162™ 0.00647 0.200" 0.144™ 0.119" 0.0915 0.148™ 0.197" 0.201™" 0.0918
(0.0440) (0.0609) (0.0591) (0.0597) (0.0516) (0.0544) (0.0532) (0.0618) (0.0501) (0.0649)
HML 0.0374 -0.142" -0.0665 -0.204™ -0.145™ -0.166"™ -0.204™ -0.427™ -0.324™ -0.266™
(0.0344) (0.0840) (0.0642) (0.0668) (0.0332) (0.0658) (0.0528) (0.0690) (0.0535) (0.0593)
RMW -0.0560 0.00640 -0.137 -0.0460 -0.107 -0.148" -0.199" -0.0297 -0.191” 0.00287
(0.0586) (0.0907) (0.0854) (0.0945) (0.0796) (0.0788) (0.0805) (0.0892) (0.0765) (0.0902)
CMA 0.0391 0.136 -0.184 -0.214" -0.0806 -0.125 -0.176" 0.113 0.0359 0.402™"
(0.0673) (0.155) 0.117) (0.121) (0.0875) (0.107) (0.101) (0.135) (0.0992) (0.103)
PMF -0.710™ -0.632™ -0.613™ -0.393™" -0.258™" 0.103 -0.0151 0.0953 0.460™" 0.734™"
(0.0553) (0.0802) (0.0691) (0.0830) (0.0607) (0.0658) (0.0706) (0.100) (0.0792) (0.102)

_cons 0.182 0.252 0.217 0.287" 0371 0.173 0.564™ 0.727" 0.229 0.117
(0.125) (0.171) (0.147) (0.162) (0.126) (0.131) (0.142) (0.185) (0.141) (0.181)

PMF

RI1 R2 R3 R4 R5 R6 R7 RS R9 R10
PMF 0.806™" 0.764™" 0.869™ 0.695™" 0.8217" 0.906™" 0.867" 0.873™ 0.879™" 0.978""
(0.279) (0.275) (0.262) (0.256) (0.254) (0.244) (0.234) (0.228) (0.206) (0.236)

_cons 0.255 0.162 -0.139 0.0358 -0.291 -0.388 -0.441 -0.553 -0.678 -0.958"
(0.706) (0.683) (0.661) (0.675) (0.661) (0.628) (0.612) (0.598) (0.553) (0.513)

RI11 RI2 RI3 R14 RI15 R16 R17 RIS R19 R20

PMF 1.130™ 1.003™ 1.0017 0.888™" 0.932™" 0.814™ 0.787"" 0.806™ 0.647™" 0.615™
(0.236) (0.222) (0.216) (0.235) (0.230) (0.222) (0.242) (0.268) (0.249) (0.255)

_cons -1.173 -0.898 -0.787 -0.572 -0.747 -0.302 -0.484 -0.294 -0.322 -0.0774
(0.600) (0.589) (0.596) (0.612) (0.600) (0.584) (0.587) (0.567) (0.557) (0.541)

R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
PMF 0.719™ 0.694" 0.746™ 0.909™" 0.897™ 09227 0.968™ 0.870" 0.859™" 1.023™
(0.293) 0.271) (0.257) (0.230) (0.239) (0.220) (0.222) (0.208) (0.212) (0.236)

_cons -0.376 -0.326 -0.326 -0.509 -0.655 -0.603 -0.714 -0.571 -0.618 -0.850
(0.745) (0.674) (0.661) (0.602) (0.585) (0.584) (0.568) (0.513) (0.523) (0.506)

R31 R32 R33 R34 R35 R36 R37 R38 R39 R40
PMF 0.892"" 0.697"" 0.901" 0.772" 0.935™ 0.798™ 0.853" 1.186™ 0.944™ 0.695™"
(0.247) (0.243) (0.231) (0.210) (0.222) (0.215) (0.219) (0.225) (0.228) (0.256)

_cons -0.501 -0.349 -0.425 -0.497 -0.475 -0.516 -0.598 -1.053" -0.733 0.0358
(0.652) (0.586) (0.597) (0.545) (0.551) (0.553) (0.538) (0.563) (0.546) (0.675)

R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
PMF 0.161 0.361 0.377" 0.656™" 0.781" 1.090™* 1.027" 1.209" 1.474™ 1.647"
(0.209) (0.222) (0.227) (0.224) (0.236) (0.226) (0.231) (0.232) (0.240) (0.229)

_cons -0.546 -0.535 -0.465 -0.546 -0.417 -0.607 -0.248 -0.169 -0.549 -0.569
(0.501) (0.573) (0.600) (0.581) (0.616) (0.565) (0.636) (0.625) (0.626) (0.545)

RMW. SMB. HML., PMF

R1 R2 R3 R4 RS R6 R7 RS R9Y R10
RMW -1.387™ -1.377™ -1.391™ -1.331™ -1.314™ -1.444™ -1.419™ -1.485™ -1.365™" -1.192™



(0.268) (0.257) (0.282) (0.275) (0.265) (0.268) (0.266) (0.282) (0.288) (0.268)
SMB 0.477" 0.412 0.297 0.315 0.250 0.0213 -0.0457 -0.222 -0.454" -0.998™
(0.258) (0.254) (0.275) (0.265) (0.261) (0.264) (0.262) (0.263) (0.261) (0.278)
HML -0.375" -0.342" -0.392" -0.311 -0.378" -0.467" -0.438" -0.443" -0.486™ -0.297
(0.205) (0.195) (0.215) (0.205) (0.203) (0.207) (0.207) (0.206) (0.197) (0.218)
PMF 0.968™" 0.929"" 1.007™ 0.852™" 0.946™" 1.002™ 0.961" 0.959™ 0.907"" 0.983™"
(0.225) (0.216) (0.230) (0.227) (0.220) (0.224) (0.225) (0.224) (0.221) (0.229)
_cons -0.0494 -0.119 -0.309 -0.193 -0.426 -0.327 -0.350 -0.351 -0.266 -0.278
(0.590) (0.578) (0.614) (0.613) (0.607) (0.602) (0.606) (0.610) (0.594) (0.622)
R11 RI12 R13 R14 RI15 R16 R17 RI18 R19 R20
RMW -1.272™ -1.2917 -1.298™ -1.424™ -1.366™" -1.433™ -1.528"™" -1.410™ -1.431™ -1.140™
(0.278) (0.245) (0.276) (0.293) (0.253) (0.283) (0.280) (0.279) (0.270) (0.247)
SMB -0.654™ -0.463" -0.354 -0.274 -0.250 -0.368 -0.397 -0.411 -0.473" -0.550"
(0.263) (0.239) (0.257) (0.280) (0.234) (0.263) (0.267) (0.262) (0.256) (0.262)
HML -1.209™ -0.987" -0.703™ -0.512" -0.458" -0.316 -0.222 0.0828 0.242 0.367"
(0.209) (0.178) (0.195) (0.210) (0.181) (0.206) (0.212) (0.211) (0.201) (0.206)
PMF 0.885™" 0.853"" 0.957" 0.936™ 0.989™" 0.918™ 0.935" 1.0327 0.922"" 0.874™"
(0.233) (0.220) 0.217) (0.235) (0.226) (0.221) (0.241) (0.254) (0.216) (0.222)
_cons -0.0976 -0.113 -0.277 -0.274 -0.493 -0.0809 -0.325 -0.321 -0.423 -0.163
(0.622) (0.567) (0.619) (0.629) (0.601) (0.601) (0.612) (0.593) (0.575) (0.609)
R21 R22 R23 R24 R25 R26 R27 R28 R29 R30
RMW -2.086™ -1.973™ -2.016™ -1.728™ -1.608™" -1.529™ -1.290™" -1.246™ -0.991™ -0.788™
(0.293) (0.265) (0.283) (0.273) (0.258) (0.279) (0.273) (0.263) (0.273) (0.276)
SMB -0.288 -0.304 -0.400 -0.304 -0.325 -0.446 -0.431 -0.510™ -0.575™ -0.792""
(0.285) (0.262) (0.259) (0.272) (0.246) (0.297) (0.264) (0.237) (0.249) (0.276)
HML -0.333 -0.352 -0.420™ -0.401" -0.243 -0.402" -0.193 -0.228 -0.263 -0.428"
(0.222) (0.202) (0.201) (0.214) (0.195) (0.241) (0.205) (0.182) (0.197) (0.216)
PMF 0.936™" 0.884™" 0.912" 1.042° 1.058™" 1.006™" 1.0817" 0.956™ 0.884™" 0.937""
(0.252) (0.229) (0.221) (0.232) (0.235) (0.243) (0.227) (0.208) (0.220) (0.245)
_cons -0.312 -0.218 -0.112 -0.323 -0.545 -0.285 -0.511 -0.282 -0.216 -0.147
(0.673) (0.610) (0.608) (0.608) (0.559) (0.654) (0.618) (0.548) (0.599) (0.632)
R31 R32 R33 R34 R35 R36 R37 R38 R39 R4
RMW -1.829™ -1.574™ -1.575™ -1.389™" -1.340™" -1.322™ -1.224™ -1.156™ -1.226™" -1.331™
(0.291) (0.258) (0.303) (0.276) (0.283) (0.288) (0.281) (0.257) (0.258) 0.275)
SMB -0.339 -0.398 -0.434 -0.402 -0.599" -0.479" -0.533" -0.542" -0.559" 0.315
(0.282) (0.279) (0.303) (0.287) (0.287) (0.260) (0.265) (0.235) (0.244) (0.265)
HML -0.304 -0.160 -0.239 -0.148 -0.0865 -0.188 -0.278 -0.428" -0.591™ -0.311
(0.216) (0.228) (0.241) (0.228) (0.226) (0.197) (0.209) (0.180) (0.192) (0.205)
PMF 1.070™" 0.873™" 1.048™ 0.920™" 1.074™ 0.913™ 0917 1.188™ 0.903™" 0.852™"
(0.249) (0.242) (0.227) (0.219) (0.224) 0.221) (0.237) (0.236) (0.244) (0.227)
_cons -0.377 -0.242 -0.239 -0.363 -0.242 -0.289 -0.254 -0.586 -0.151 -0.193
(0.640) (0.621) (0.672) (0.636) (0.646) (0.598) (0.624) (0.609) (0.577) (0.613)
R41 R42 R43 R44 R45 R46 R47 R48 R49 R50
RMW -1.275™ -1.373™ -1.398™ -1.278™ -1.450™" -1.386™ -1.4827" -1.466™ -1.525™ -1.397™
(0.262) (0.282) (0.283) (0.248) (0.295) (0.259) (0.289) (0.312) (0.294) (0.259)
SMB -0.6417 -0.522 -0.326 -0.374 -0.425 -0.417" -0.386 -0.357 -0.324 -0.409
(0.245) (0.312) (0.246) (0.245) (0.270) (0.242) (0.266) (0.309) (0.264) 0.271)
HML -0.204 -0.382 -0.394" -0.537"" -0.453" -0.469" -0.534" -0.6877" -0.591™ -0.418"
(0.188) (0.252) (0.183) (0.177) (0.208) (0.193) (0.206) (0.250) (0.202) (0.216)



PMF

_cons

0.246 0417" 0.454"
(0.209) (0.244) (0.233)
-0.190 -0.151 20211
(0.543) (0.699) (0.594)

0.661"

(0.229)
-0.137
(0.587)

0.837" 1.131™
(0.245) (0.237)
-0.0625 -0.236
(0.631) (0.581)

1.066™

(0.248)
0.131

(0.640)

1.198" 1.508™
(0.235) (0.232)
0.302 -0.179
(0.703) (0.623)

1.707"
(0.220)
-0.242

(0.609)

TABLE 8 Fama-Macbeth regression results in a bullish market

cess Relur (%)

Reslized Expacted Fx:

56 Return (15}

«pectad Exce

Expacted Ex

B Robustness test regression results

(cess Return (1)

. ° SEnERTe S

Predicled Expected Excess Relum (%)

7-Bin

Predicted Expected Excess Retum (56)

pected Exce

Model AMKT AsMB AHML ARMW Acma AQmr Ao AvgR? (%)
B 0.0439 4.400%**  16.54
(0.09) (3.59)
CAPM 3.576 0.741 15.47
(1.64) (0.40)
FF3 -0.738 -0.738  -0.738 -0.738 45.74
(-1.00) (-1.00) (-1.00) (-1.00)
FF5 5.880*** 0338  -0.660 -0.305 -0.422 -1.670**  51.46
(4.62) 0.42) (-1.32) (-0.59) (-1.33) (-2.05)
BCAPM  4.217%%* 0.615% 0.164 27.08
(2.93) (1.80) (0.15)
BFF3 2.322%%  0.443  -0.750 -0.750 1.966**  51.39
(1.99) (0.54)  (-1.48) (-1.48) (2.45)
BFF5 2214 0.596  -0.560 -0.0190 -0.626* 1.671*** 2.095**  56.97
(1.63) 0.74)  (-1.13) (-0.04) (-1.94) (6.02) (2.09)
FIGURE 3 7 models of securities market lines in a bull market
1-CAPM . 2-FF3 . B_FF5. .,
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TABLE 9 Fama-Macbeth regression results in a bear market

cess Retum (%)

ess Return (%)

Model AMKT AsMB AHML  ARMW  Acma AQmr Ao Avg.R? (%)
B 1.092%**  -1.389%* 14.72
(3.03) (-2.42)
CAPM 1.394 -2.495% 23.30
(0.98) (-1.98)
FF3 -0.102  0.615  0.207 -0.981 45.03
(-0.12) (1.26)  (0.58) (-1.47)
FF5 1.361  0.903* 0.172 0.325 0.569*** -2.383*** 5336
(1.55) (1.88) (0.48) (1.32) (2.70) (-3.38)
BCAPM  -0.507 1.265%**  -0.428 27.76
(-0.39) (6.41) (-0.37)
BFF3 0.179  0.513  0.381 0.381 -1.101 50.88
(0.20)  (1.05) (1.06) (1.06) (-1.65)
BFF5 1.225 0.735 0335 0385 0.432%* 1.418%*%*  2.119%**  58.44
(1.40) (1.53) (0.94) (1.57) (2.10) (7.59) (-3.00)
FIGURE 4 Eight models of securities market lines in a bear market
1-CAPM 2-FF3 3-FF5
4 T | b
- LA e
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A S 4 L e
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TABLE10 Fama-Macbeth regression results in sample period 1

7-Bin

Predicted Expested Excess Retum (%)

Model AMKT AsMmB AHML ARMW  AcMa AQmi Ao Avg.R? (%)
B 0.441* 0.793 13.16
(1.67) (0.98)

CAPM 4.446** -3.480*%*  43.85

(2.49) (-2.19)
FF3 1.898**  0.709 -0.417 -0.934 2231

(1.98) (1.53) (-1.45) (-1.53)
FF5 4.033%*%*  1.009** -0.0919 0.255 0.162 -3.081%**  41.63

(4.09) (2.20) (-0.33)  (0.78) (0.78) (-5.00)
BCAPM  4.542%% 0.589%*  -3.525%* 4771

(2.58) (2.35) (-2.25)
BFF3 1.901*%*  0.709 -0.0380 -0.0380 -0.821 8.29

(1.98) (1.53) (-0.14) (-0.14) (-1.34)
BFF5 3.323%*%*%  0.937**  0.0960 0.104 0.0572 0.963*** -2269*** 4212

(3.42) (2.06) (0.35) (0.32) (0.28) (4.41) (-3.62)

FIGURE 5 7 models in the securities market line of the sample period 1
1-CAPM 2-FF3 3-FF5
R L L e
4-CAPM&Bin 5-FF3&Bin 6-FF5&Bin
g s H Py - ) .



TABLE 11 Fama-Macbeth regression results in sample period 2

Model AMKT AsmB AHML ARMW  AcMa AQmr Ao AvgR? (%)
B 1.063***  -0.791* 24.39
(4.44) (-1.73)
CAPM 1.297 -1.041 55.27
(1.10) (-1.02)
FF3 1.967*%*%* 0.262  0.0383 -1.687***  29.62
(2.69) (0.52) (0.10) (-3.49)
FF5 3.937**%*% 0.632 0.0852  0.263  0.0835 -3.608***  54.08
(5.46) (1.27)  (0.23) (1.09)  (0.43) (-7.17)
BCAPM 1437 1.017***  -1.088 60.67
(1.249) (4.97) (-1.08)
BFF3 -0.301 0.315  0.00456 0.00456  0.649 6.61
(-0.43) (0.63) (0.01) (0.01) (1.41)
BFF5 1.615%¥*  0.563 -0.0499 0.453* 0.0593 1.380*** -1.207**  54.71
(2.28) (1.13)  (-0.13)  (1.89) (0.31) (7.99) (-2.45)
FIGURE 6 Securities market lines for the 7 models in sample period 2
1-CAPM 2-FF3 3-FF5
.‘ - - I:- : - - *
4-CAPM&Bin 5-FF3&Bin 6-FF5&Bin

Predicted Expested Excess Retum (%)

7-Bin

Predicted Expested Excess Retum (%)

Predicted Expected Excess Retum (%)



TABLE 12 Scrolling window regression results

Model AMKT AsmB AHML ARMW Acma homi Ao
B 0.121 0.555
0.76)  (0.94)
BF 0.426* 0.0747  0.220 0.610%**  0.0430
(1.67)  (0.33)  (1.20) (576)  (0.10)
CAPM 0.539 0.0522
(0.73) 0.07)
FF3 0.768* 0.305 -0.0827 -0.268
196)  (120) (-0.37) (-0.60)
FF5 1.476*%** 0.409  -0.0271 0.180 -0.0927 -0.967**
(372 (1.60) (0.13) (0.97)  (-0.72) (-2.17)
BCAPM 0.664 0.288%* -0.0866
(1.06) (222)  (-0.14)
BFF3 0.400 0.319  0.0246  0.619*** 0.167 0.457%%*
1.02) (125 (©.11)  (5.61) 037) (3451
BFF5 0.984%** 0.408 0.0538  0.202 -0.109  0.651***  -0.418
Q41)  (159) (025 (L11) (085 (591)  (-0.88)




