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ABSTRACT

The main purpose of the paper is to conduct a saidyAPM in China’s Stock markets. Stocks data @rdbined

data of Shanghai Stock Exchange were selectedaanzh subjects in this paper. Empirical analysithese data has
been carried out by way of t-statistics and jomsttto verify whether CAPM model would be true loih@'s stock

market. Conclusion was reached that CAPM modetsemtial in China's stock market. Thus, CAPM modalbe

applied in empirical analysis and theoretical stugly the market as to promote the development afidGhistock

market.
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INTRODUCTION

In finance, the capital asset pricing model isfhiee decision theory about financial assets indgdhares, bond,
futures and option. American economists Markowiitgt fcreated the modern portfolio theory and putird the
method of diversification when he researched tlaiomship between risk and required rate of ret8tmarpe, on the
basis of portfolio theory, assumed that all investased the utility function with average yielddaisk as the
independent variable to make decision. When anadyttie relationship between system risks and hisnéifé put
forward Capital Asset Pricing Model, namely CAPMeTCAPM is a model for pricing an individual setyror
portfolio. For individual securities, we make uddh® security market line (SML) and its relatianexpected return
and systematic risk (beta) to show how the markestmprice individual securities in relation to theecurity risk
class. The SML enables us to calculate the rewarisk ratio for any security in relation to thdttbe overall market.

1.1 TheParticular Form of CAPM
Under the described previously assumed, the canfoenn of Sharpe - Linter model:

E(R)=R +4,[ER)- Rl (1.1)

R; represents risk-free rate, represents the rate of return of market portfalig, represents the required rate of

return of investment portfolig,  represents certain one securities which is reldtvihe risk measures of market
portfolio, forms of expression:

g -COMR.B) w2
Var(R,)

The following instructions of: (1) Since the risk-free asset with an effectiombination of covariance must be zero,
thenp value of any risk-free asset must also be zeralé/dnyp value of zero excess return of assets must algeroe
(2) If the covariance of certain a security riskdgial to the effective combination of varianche,alue off is 1, then
the expected return of the asset must be equiaktmarket rate of return on the effective comboratf expectations
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that such risk assets can be an effective combimati average rate of return.(3) The valu@ @ high, the expected
rate of return on the investment securities acduiigher; the value dfis low, the lower the expected rate of return of
investment in the securities acquired. In factrétarn of investor is proportional to the risksrteestors, that there is
no free lunch.

Requirements of the standard form of the CAPM retjtieat there must be risk-free securiti@s] in the market.

What will happen then, if there is R in the market. Black(1972) calculated the genesahfof the CAPM in the

condition of risk-free asset, called the z@roapital asset pricing model. In this model, thpested excess stock
returns any asset i through isoefficient can be expressed as market portfeliorns and linear function of zepo
market portfolio on the market portfolio, as follow

E(R) = Rn+ Bl B R)— R (1.3)

And R . is market portfolio of zer@ portfolio returns, This combination is usually idefd as the minimum variance
portfolio which is among all of the combinationtbe market portfolio.

1.2 The M eaning of CAPM M odel

CAPM is the first equilibrium model on the capitaset pricing. CAPM also can do the quantitatigpéction. The
primary significance of the model is to establisé telationship between risk and return of capiiaiarly indicating

the expected return of securities is the sum &ffrise rate of return and risk compensation, whéaleals the internal
structure of securities compensation.

Another important significance of CAPM is that itvided risks into unsystematic risk and systemisk.ri
Unsystematic risk is the risk that belongs to squadicular companies or specific industry; it cam dispersive

through asset diversification. Systemic risk reterthe inherent risk factors that affect the wholarket. It intrinsic

exists in the stock market and this risk cannog¢lirainated through diversification. The function@APM is to use

the assets portfolio to eliminate unsystematic; rilsk systematic risk is the only one remafhsoefficient has been
introduced in the model to characterize the systeisk.

In reality, many studies questioned the validityref CAPM, but it is still widely used in the ingggent community.
Although the change of individual stocks is difficto be predicted through, but investors still believe that equity
portfolio with bigger value has bigger volatility than the market priegardless of market prices rise or fall; while
equity portfolio with smallef value has smaller volatility than the market pri€ais point is very important for
investors. When the market prices declines, thayirmeest in a low value stocks. And when the market rises, they
can share f value of the investment is bigger than 1.

CAPM is not a perfect model, but it is correctlyabysis of the problem. It provides a model can raeashe size of
the risk, to help investors determine whether ttess return obtained matches the risk among.

2. Data Collection and Collation

The CAPM empirical tests we did are based on Ckinearket. Due to the development of China's stoaiket is late,
starting from December 1990 until today, is lessntiwo decades. In order to have sufficient datansure the
accuracy of the CAPM test results and fit the nieedontrast, when we choose the stocks data, tie omiteria is
sufficiently long trading hours. The following bfligdescribes the process of data collection arlhion.

2.1 Data Collection

The stock date we collected is mainly form GTA t#ate Shanghai stock market, meets the Capital ARsgahg
Model portfolio described; In addition, many donesEAPM theory on empirical research papers aredbam
Shanghai stock market as the research object, aperpalso selects the Shanghai stock market inrisesu
Furthermore, GTA database (CSMAR) has processed@mnguted commonly used date. Specifically:

(1) Stocks Data: We packed from the GTA databasentimded Shanghai Stock Exchange traded A shates al
relevant information, the time span from Januar911% December 2012, which mainly use informatitamis
include:

Stock Code. Related securities in the ShanghaikSExchange code, for example 600651 are the farfiolds
stereotype" Feale Audio-Visual securities code.
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Trading Month. Noticing different months, short pas caused by Share reform and general meetingsdtactuate
a great deal of time, or even some months stop plateal. Since we use monthly yield to test tAPKa, so as long
as there are the trading hours of the month, whtnlating the monthly GTA yields can use the ietaprices of last
trading day of that month. For the month had nodaations, of course that month yield is zero, themext month,
the yield is calculated based on the previous tigadionth. (In fact, at the time of testing, we gapethose months
have trading stocks.)

Considering monthly cash dividends reinvested stettkn. This is the GTA has been calculated afrimiation item,
specific calculation formula is as follows:

ro=—"t 1 (2.1)

In this calculation formula, is the stock n in montn last trading day’s closing price of "compaled considered cash
dividends, and comparable price is GTA databaseigied exclusively for use in the calculation ofcteeturns, and

it is different from the market price, is equathie price of the complex after the exercise. Tloeetfthe yield data can
be used directly.

(2) The Market Yields: The market portfolio we aeng is not SSE. Considering already has a lotdi€es achieved
tests used the card, here we use the weightedgevenarket capitalization of all the Shanghai A-shgains as a
representative market rate of return. The formsida i

ann,trn,t

2.2)
2n Wy

Rut =

In this calculation formulay,

v, IS proportional to the total market capitalizatafrthe stock market capitalization. We

believe that this portfolio may represent marketds. The yield data is also provided directly g GTA database.

(3) The Risk-Free Rate: We use the People's Bafihifa announced the one-year deposit interestisktdree rate
over the same period as the representative ofataeeftbm the People's Bank of China website.

2.2 Data Processing
Data sorting process is the process of obtainisgdata from the raw data collected. Our data m%ing work has
mainly in two steps:

(1)Select Stocks for Inspection. As introduced befthe standard we have chosen is in a givenrdage, there are
more than 200 transactions month all stocks, ity fady 9 stocks meet the requirements, the basizration is as
follows:

Table 1: CAPM test stocks with basic information

code name listing dat Total equity  Circulate @pit Name of industry
600601 | Fangzhengtechnology 1990/12/19 1726486674 7264B6674 IT industry
600602 SVA electron 1990/12/19 1172943082 117224308 manufacture
600603 ST 1992/01/13 194641920 194641920 Reakestat
600606 Jinfeng Investment 1992/03/7 390227810 (S14:272¢5) Real estate
600651 Feile Audio-Visual 1990/12/19 559897963 55963 Comprehensive
600652 Aishi stock 1990/12/19 506365967 506365967 ompZehensive
600653 Shenhua holdings 1990/12/19 1455316931 146833 Comprehensive
600654 Feile holdings 1990/12/19 755043154 75504315 IT industry
600656 ST 1990/12/19 190343678 106659258 manuéactur

(2)After the selection of individual stocks, thea gelect the month for inspection. Taking into acdgrior to 1994,
China's stock market is also very irregular, oftéth a large proportion of stocks allotment anddknds, resulting in
the month yield is very unusual, as a result, weaally only use transaction data after 1995; Frbmleginning of
2007, after another because of the ownership sticéform of listed companies and other suspengeda month's
time. At least one stock for the whole month of Maytop the disc, we used to give up the monthba ghrocessing
method because CAPM test does not depend on thi@giby of time, so we think this will not affedté nature of the

433



Jianhua Dai et al J. Chem. Pharm. Res., 2014, 6(6):431-436

results; In addition, finishing GTA database daitamed from the stock, | found that the selectieé stocks Jinfeng
Investment (600606) and ST Xingye(600603) in trespnce of missing data in some months between (ML 2.
Therefore, | removed the data from 2010 to 2012 dédta selected time range from January 1995 terbieer 2009.

Finally, the data we are using for test, including nine stocks mentioned above in January 19%tember 2009
(except May 2007 to June 2008) monthly yield dartal we can get the monthly market return data igkefnee return
data.

3. The Empirical Analysis

3.1lt-datistic Test

In this action, stocks and different combinatiohgl&@a were tested by t-statistics to verify CAPM.

(1) Stocks. The following attach detailed calcaatresults and see appendix regression straightliagram.

Table 2: T-datisticstest of stocks

Stock Code Estimate Std. Error|  tvalug Pr(>Jt]) R Square
intercept term 0.015071 0.00977]L 1.542 0.125
600601 slope 1.29293 0.101586  12.727 <2e-16 *t* 0.4969
intercept term 0.009654 0.010044 0.961 0.338
600602 slope 1.134905 0.104423 10.868 <2e-16 ** 0.418
intercept term| -0.0007258 0.0084726  -0.0B6 0.937
600603 slope 1.1453895 0.088088  13.003 <2e-16 05076
600606 intercept term 0.009219 0.01041p 0.885 0.377 0.3551
slope 1.028718 0.10824¢ 9.504 <2e-16*f*
intercept term 0.02063 0.01077 1.915 0.0572.
600651 0.435
slope 1.25862 0.112 11.238 <2e-16 *7*
intercept term 0.00813 0.00905y 0.898 0.371
600652 . 0.4577
slope 1.107819 0.094167 11.764 <2e-16**
intercept term 0.01084 0.008295 1.307 0.193
600653 0.5448
slope 1.208232 0.086241 14.00  <2e-16 **
intercept term|  0.012607 0.007231L 1.744 0.0831 .
600654 0.651
slope 1.314825 0.07517¢ 1749  <2e-16 **
intercept term|  0.0001684 0.00998¢ 0.017 0.987
600656 0.3386
slope 0.9511932| 0.1038022 9.164 <2e-16***

Signif. codes: 0 *** 0.001 **' 0.01 *’

From the results it is easy to draw a conclusiorg given data and the data range:1, The regresssifts clearly
reject no linear relationship between excess retafrstocks on the Shanghai Composite Index andxbess rate of
return assumption;2, for the selected stocks, wé osfuse CAPM was established.

Based on the above results, the results of ourudaitg the stocks CAPM tests, the data used ibdkse display that
we can't refuse the establishment of the Chines&eh& APM assumptions.

(2) Board. We selected stock involves four segméntkdustry, manufacturing, real estate indusifyscellaneous.
We are testing these four sectors described aheliel{f we construct a portfolio of a few stocks lire tsector to
represent the data plate: the portfolio of any smaxks is equal to the ratio of the weight peragmtaf the value of
their stocks have been in circulation).

Table 3: T-tatisticstest of board

Board Estimate | Std. Errof  tvalue Pr(>|t)) R Square
intercept term| 0.014321  0.007737 1.851 0.066|.
IT Industry b 0.6141
slope 1.299592 0.080442 16.1%6 <2e-16 *p*
. intercept term| 0.00494, 0.0074083 0.6§7 0.506
Manufacturing 0.545
slope 1.078922 0.076978 14.017 <2e-16 *p*
. intercept term| 0.01247| 0.006868  1.816 0.0712.
Real estate industry 0.6324
slope 1.199255 0.071408 16.796 <2e-16 *p*
. intercept term| 0.00886 0.009339 0.949 0.344
Miscellaneous 0.4477
slope 1119592 0.09709y 11.531 <2e-16**

Signif. codes: 0 ***' 0.001 **' 0.01 *’
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From the regression results found: 1, The regrassisults clearly reject no linear relationshipimsn excess returns
of stocks on the Shanghai Composite Index andxbess rate of return assumption; 2, data of thrected board for
us, we can't refuse CAPM; 3, information technolagy the integrated regression fitting is bettet emmpared to
other two board, these board does not supporthieassumption of CAPM was founded.

Based on the above results, the results we usgataeboard CAPM tests are similar to those of stoakich can not
reject the hypothesis established CAPM.

(3) Asset portfolio. In this action, we use all @istocks with different weights constructed thr@el& of asset
portfolio. Three combinations are as follows:

a. Equally weighted portfolio: considering the wigf the portfolio of 9 kinds of shares (hereipafteferred to as the
asset portfolio 1)

b. Float portfolio: The proportion of nine kinds stocks have been in circulation for the stock reagortfolio
weights constructed(hereinafter referred to asfiset portfolio 2)

c. Markowitz optimal portfolio: We calculate theeasge yield of 9 stock, earnings volatility (vadah, and the
Correlation coefficient Matrix, and then accordiogthe Markowitz portfolio theory to calculate tgkebal optimal
portfolio (hereinafter referred to as the assetfplio. 3).

The above portfolio are CAPM test respectively, Toilowing attach detailed calculation results aeg appendix
regression straight line diagram.

Table4: T-statisticstest of asset portfolio

Asset portfolio Estimate | Std. Errof  tvalue Pr(>|t]) R Square
. intercept term| 0.00951] 0.004958  1.918 0.0568 .
Asset portfolio 1 0.7555
slope 1.160292 0.0515§ 22508 <2e-16 *f*
. intercept term| 0.011961 0.005577  2.145 0.0334(*
Asset portfolio 2 0.7274
slope 1.213007 0.057982  20.92 <2e-16 *f*
) intercept term|  0.00025] 0.060432  2.516 0.0532
Asset portfolio 3 0.6623
slope 1.09529| 0.005208  19.81  <2e-16**

Signif. codes: 0 ***' 0.001 **' 0.01 *’

We use these three portfolios of excess returngt@&hanghai composite index of excess returnsefyression to
test the CAPM. The conclusion is as follows:

1. The regression results clearly reject no limekationship between the three asset portfoliothrdshanghai index
excess return.

2. For the portfolio we have constructed, we cesftise that CAPM model was established,;

3. The Rabove three portfolios of stocks was significatiyher than the front board data R

3.2 Joint Test
We observation period (January 1995-December 26@8¢ divided into different time periods, with egukce of
data to conduct joint tests of the CAPM respecyivaid compare the results. Specifically, the emtata is divided

into three segments interval, two segments inteamdl the whole data, statistics structiyel, , J, to be tested to be
tested. Concrete results in the following table.

Table5: Joint test of observation period

statistics | J, (p-value) | J; (p-value)| J, (p-value)
1/95-3/99 | 2.570(0.979) 0.223(0.988) 2.507(0.981)

4/99-5/03 | 9.582 (0.385] 0.856 (0.57]l) 8.781(0.458)
6/03-12/09| 4.993 (0.835] 0.448(0.900)  4.768(0.854)

1/95-5/01 | 7.293(0.607) 0.705(0.702)  6.968(0.644)
6/01-12/09| 3.943 (0.915) 0.381(0.94p)  3.845(0.921)

| 1/95-12/09] 3.663 (0.932) 0.381(0.943)  3.620 (0.9B5)

No matter which the test results of the inspecsiatistics, we can get similar results as followthé test results of
the three data range can't refuse that CAPM wabkished and we can’t reject from the global diteee 2, in April

435



Jianhua Dai et al J. Chem. Pharm. Res., 2014, 6(6):431-436

1999 to range segment in May 2003, compared witardime periods, the evidence established CAPMaisgems
more badly.

CONCLUSION

According to the result of the inspection, the camabion of individual stocks or joint inspectioneses that we can't
refuse CAPM established in the Chinese market.

But considering the data we used, it is not apgatpto conclude that the CAPM model found in thgn@se market
because small number of individual stocks and therall amount of data that did not last long. Mehibey
considering the establishment of the CAPM assumpfiwhether rational or efficient market hypothgtisre is no
convincing evidence in the Chinese stock markettlis "policy-driven” in the initial development tfe market.
Then we can't get the conclusion that CAPM founthie Chinese market by statistical results.
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