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Abstract

This paper examines the applicability of CAPM irpkning the risk-return relation in the Malaysian
stock market for the period of January 1995 to Ddwer 2006. The test, using linear regression
method, was carried out on four models: the stah@&PM model with constant beta (Model I), the
standard CAPM model with time-varying beta (Modglthe CAPM model conditional on segregating
positive and negative market risk premiums withstant beta (Model Ill), as well as the CAPM model
conditional on segregating positive and negativeketarisk premiums with time varying beta (Model
IV). Empirical results indicate that both the starddl CAPM models (Model | and Model Il) are
statistically insignificant. However, the CAPM mdsleonditional on segregating positive and negative
market risk premiums (Model 11l and Model 1V) aratsstically significant. In addition, this studisa
discovers that time varying beta provides bett@lanatory power.
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1. Introduction

Stock market plays an important role in stimulataapnomic growth of a country. It helps to channel
fund from individuals or firms without investmenpmortunities to firms who have them and thus
improves the country’s economic efficiency. Ithe tifeblood of the economy of a nation that conser
individuals, firms as well as government. Howevaigck market is a volatile financial market, in
which various factors can affect the return thatestors can gain from investing in stocks. The
uncertainty of reward from stock market is trarediainto risks that investors have to bear for itings

in stocks. Broadly, risks exist in the stock markah be categorized into unsystematic risk which is
firm specific as a result of company specific fastand systematic risk which is market related sk
consequence of market related factors. Accordinlaokowitz Portfolio Theory (Markowitz, 1959),
unsystematic risk can be diversified away througlemdification of portfolio and thus the capital
markets will not reward investors for bearing thipe of risk. Instead, the capital markets willyonl
reward investors for bearing systematic risk tlatnot be eliminated through diversification.

Since the return from investment in stock marketrisertain, knowing the risk and return nexus m th
stock market will be crucial for investors to maidm their return and minimize their risk, and thus
ensuring the attractiveness of investing in stoekk®t. Various theories relating risk and returmeha
been developed about 60 years ago. In 1952, Matkodeveloped the portfolio theory showing
investors how to create portfolios of individual@stments to optimally trade off risk versus return
Sharpe (1964) and Lintner (1965) marked the biftasset pricing theory linking the expected return
of an asset to its market risk using the CapitaeA$ricing Model (CAPM). Ross (1976) formulated
Arbitrage Pricing Model (APM) as an alternativeGAPM. APM relates expected return of an asset to
unidentified risk factors, which can be more thae.oThe unidentified risk factors could be anything
but realistically it is most likely to be macroecwmnic variables such as interest rate, inflatioe @atd

so on. There are many other theories developeaadfter, some of them are modification of CAPM
and APM. All these theories claim the possibility éstimate return of an investment. However,
according to Bruneet al. (1998) and Graham and Harvey (2001), CAPM wasdotd be the most
favored model of practitioners and academics. Daamnd Singh (2005) also stated that CAPM is
widely accepted as an appropriate technique fduatiag financial asset.
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CAPM developed by Sharpe (1964) links the investexpected return on a stock to the market risk
that the investor has to bear. According to CAPI, éxpected return on an agsistgiven by:

E(ri)=r¢ +Bi(E(rm) —r¢) (1)

whereE(r;) is expected the return on assket is the risk free returrig(r,,) is the expected return on the
market portfolio,3 = Cov(r;, r, )/ 02 is the systematic or market risk of asisetlative to the market

portfolio, o2 is the variance of the return on the market pafand Cov(r;, ry, ) is the covariance of

andr,, The market portfolio, which consists of all theseis in the market, is not observable so it is
necessary to use proxy and normally certain ind@iktde chosen as the proxy. The following are the
main assumptions of the CAPM [see Ariff and Johnd®®0, pp. 170) for the details]:

a) Investors are risk averse and seek to maximizeategeutility of wealth at the end of a one
period investment horizon.

b) Investors choose between objects of investmenth®iasis of their meang, and variance,
&, of expected return distribution.

¢) The market for the securities is frictionless witivial transaction and information costs and
there are no taxes as well as no restrictionsautirtg.

d) Investment plan consists of an investor's consummpitnvestment trade-off, which is made at
the beginning of the investment horizons. Investogse a common horizon and identical
expectations about the return distribution.

e) There exists a risk-free security guaranteed bygtheernment (Treasury Securities) where all
investors can borrow or lend.

These assumptions represent a highly simplified idedlized world, but are needed to obtain the
CAPM in its basic form which link the investor'spgected return on a stock to the market risk that th
investor has to bear. In carrying out an empirgtatly on CAPM, some of these assumptions are very
difficult to fulfill, leading to variation in findags from the theoretical expectation.

This study aims to investigate the risk and retrelation of the Trading and Services sector, the
biggest sector in term of market capitalizationtlia Malaysian stock market namely Bursa Malaysia.
Generally, we hope to establish a ground for inwasto use CAPM model in managing risk and return
while investing in Malaysian stock market. In pemtar, we intend to empirically examine whether
constant or time varying systematic risk beta sthdod utilized in the context of Malaysia. Under the
traditional CAPM model, the systematic risk of arfiis assumed to be constant over the life of the
firm. However, there exists considerable evidethes the assumption of beta stability is invalidis|
highlighted by studies conducted by Kim (1993), Bosl Newbold (1984), Cheng (1997) and Kok
(1992, 1994).

2. Literature Review

There had been extensive theoretical and empistalies on asset pricing model, which trying to

establish factors that contribute to the expectetdrn of capital asset. These studies contributed
towards the development and improvement of the tsaeexplain pricing of capital asset under an

equilibrium market. Sharpe (1964) and Lintner (196éveloped the earliest model trying to estimate
the expected return of capital assets in the 196@fsch is the extension of the one period mean-
variance model of Tobin (1958) and Markowitz (195B)e Sharpe-Lintner model links return to risk.

It uses beta, the risk free rate, and the marketndo estimate the expected return.

Early studies were largely supportive of the Shdrmener CAPM, that is, the unconditional model
stating a linear relationship between return andketarisk, beta which is a constant. For example,
Fama and MacBeth (1973) found that on average thexgositive tradeoff between risk and return for
New York Stock Exchange (NYSE) common stocks ugimgnthly average data from 1926-1968.
They found no measure of risk, other than betagesyatically affecting the average return. Balhl.
(1976) revealed that there is evidence that thesceectional relationship between beta risk and the
average return is linear in the Australian Indasteiquity market over the period of 1958-1970. fArif
and Johnson (1990) also reported that the Singagimek market was in favor of the linear and
positive return to risk relation during 1973-1988.addition, Chen (2003) found evidence supporting
the use of CAPM in Taiwan stock market. The relahip between stock returns and beta is
significant and the coefficient of determinationtleé regression is high for all the sectors untieays



On the other hand, Jagannathan and Wang (1996)iexdrthe CAPM under condition where the
firms’ betas vary through time in the NYSE. Thewrd that the conditional CAPM (CCAPM) where
betas are allowed to vary over time performed w@slicompared to the standard CAPM where the
firms’ betas were assumed to be constant. Dueickl. (2004) who conducted the same test in
Australian Stock Market also concluded that CCARMId provide a better result for the relationship
between expected return and beta as compared wighdard CAPM. Soydemir (2005) revealed that
International CAPM (ICAPM) with time varying betgsices market risk in the Asian stock markets
but not ICAPM with constant beta. Elsetsal. (2003) analyzed the beta and returns of the Germa
stock market using both the standard CAPM and CCAdPMesting positive and negative market risk
premiums separately. They documented that the CBRperior to the standard CAPM in estimating
the stocks return. Tang and Shum (2004) statecetreat though beta is significantly related to nesur
in Singapore stock market, the explanatory powémis However, a conditional framework based on
up and down markets significantly improved the arpkory power where there is a significant positive
(negative) relation between beta and returns whemtarket excess return are positive (negative).

The validity of CAPM has been subjected to argumginte some empirical tests have not been
supportive of the model and have identified a nundiefactors that tend to better explain the cross-
section of average returns in addition to marksk.riFor instance, Banz (1981) showed that thedfize
a firm in terms of their market value has an effatthe expected return. Small size firm tendsateeh

a higher average return as compared to the resiimated by CAPM, vice versa. Besides, Bhandari
(1988) found that the expected stock returns asdtipely related to the ratio of debt to equitytire
NYSE. Leverage of a firm seems to have an effedtsoreturn. Moreover, Chagt al. (1991) recorded
that there is a significant relationship betweepeeted return of stock in Tokyo Stock Exchange and
the underlying behavior of four variables includiegrnings yield, size, book-to-market ratio anchcas
flow yield, for the period of 1971-1988.

Fama and French (1993) drew attention to the efféd¢hree factors: market risk, size and ratio of
book-to-market value of equity, on the expectedirret and found that return is more precisely
estimated by model consisting of the three fact@ehmaret al. (1998) examined the performance of
three asset-pricing models: the CAPM, the APT dredunified between CAPM and APT (UAPT) in
NYSE and AMEX using data from 1970-1985. They fodmat UAPT using macroeconomic factors is
the best performing model, followed by the APT adPM. Gonzalez (2001) argued there is no
significant evidence that CAPM can be used to ptestocks return in Caracas Stock Exchange from
1992-1998. Drevet al. (2004) employed the standard CAPM and a multifactodel to analyze stocks
return in the Shanghai Stock Exchange. It was foilnadl the multifactor model performs better and
that firm size and idiosyncratic volatilities notalffect stocks return.

Theriou (2005) explored the ability of beta as wadl firm specific factors to explain the expected
return in the Athens Stock Exchange during 1993120e findings indicate there is no significance
relationship between beta and the expected retlomever, the firm size effect on the average stock
returns is more significance. Bartholdy and Pe&@0%) found that CAPM and Fama and French
(1993) three factors model performed badly in priedg the expected stock return from 1970-1996 in
NYSE where the CAPM model only explain on averaged difference in returns whereas the Fama
and French three factors model explained only 5%ariRar and Singh (2005) showed that APT with
multiple factors provides a better indication ofetsrisk and estimates of required return than CAPM
which uses beta as the single measure of riskarptmcipal component analysis of the Indian stock
market for the period of 1992-2002.

From the literature reviewed, it can be concluded there is no one model that can claim to hage th
absolute ability to predict the expected stockmet¥While some researchers are questioning CAPM
and in favor of Fama and French (1993) three factoodel, there are studies that supported the
performance of the CAPM model. There are also rekeas that question the use of either model for
estimation of individual expected stock returnshsas Bartholdy and Peare (2005). On the other hand,
some studies provide support on the use of CCAP® a3 Jagannathan and Wang (1996), Dueack
al. (2004), and some through analyzing separatelitip@snarket risk premium and negative market
risk premium as in Elsag al. (2003) and Tang and Shum (2004).



3. Dataand Methodology

This study concerns stocks traded in the Malaystaok market classified under the sector Trading
and Services of the main board during the periodanfuary 1995-December 2006. In term of market
capitalization, the Trading and Services sectothss largest sector of the main board. As at 31
December 2006, the market capitalization of thigteis approximately RM326 billion which was
about 40% of the main board total market capittitraof RM818 billion, and thus its contribution to
Malaysian economic growth would be significance.aA8' December 2006, a total of 150 stocks are
listed in this sector. According to Bartholdy andaRe (2005), estimation for thinly traded stocks
requires a different procedure that involves muatrencomplexities. Thus, only frequently traded
stocks will be considered in the study that totae@0 stocks. Following Bartholdy and Peare (2005)
the frequently traded stocks refer to stocks that teaded on more than 95% of the days in the
estimation period.

The market portfolio refers to under the CAPM ie tharket portfolio where by definition consists of
all assets in the market (Sharpe, 1964). Sinceribt observable, we proxy it with the Kuala Lumpur
Composite Index (KLCI), which indicates the perfamoe of the overall Malaysian stock market. The
Trading and Services Index (TSI) will be used wi¢ate that performance of the Trading and Services
sector. In this study, three types of data areireduthe individual stock prices, the KLCI and TSI
values and the 3-month Treasury bill rate (TBR) tlepresents the risk-free rate. The data for the
individual stock and the two indexes were downlahéftem the KLSE daily trading using software
package Meta Stock. The TBR was compiled from warissues of the Monthly Statistical Bulletin
published by Bank Negara Malaysia (BNM).

The test is to be carried out on four models inclgdhe standard CAPM model with constant beta
(Model 1), standard CAPM model with time-varyingthgModel 1), CAPM model conditional on
segregating positive and negative market risk puemsi with constant beta (Model IIl), as well as
CAPM model conditional on segregating positive arebative market risk premiums with time
varying beta (Model 1V). According to Elsasal. (2003) and Bartholdy and Peare (2005), for any of
the models to be of use, it is important for thedeldo produce a significant market risk premium.

Following Elsaset al. (2003) and Bartholdy and Peare (2005), testirgsignificant of each of the
models involves three stages: firstly, the estioratif the systematic risk betg) (of each of the stock
in the sample in relation to each of the proxy megrkecondly, the estimation of market risk premium
of each of the model with regards to each of tlexpmarket; and lastly, to test whether the model ¢
explain the relationship between individual stoeturn and systematic risk, beta.

3.1 Estimation of Systematic Risk, Beta

Generally the larger the number of observation, ltbtier is the estimate. However, Bartholdy and
Peare (2005) pointed out that a long estimatioiogdor beta may cause the true beta to change over
the period and the resulting estimate for beta thidrefore be biased. They tested the performahce o
monthly data for 5 years, weekly data for 2 yeard daily data for 1 year in estimating beta. Even
though they recommend the use of monthly data fpedss, the difference between weekly data for 2
years and monthly data for 5 years is not sigmifica

For this study, the estimation of beta for eacllstwill be based on weekly data for 2 years due to
limited period of available data. Firstly, weekkgturn will be calculated base on the weekly closing
price. To eliminate the weekend effect, one wedkhbei taken as from Thursday to Wednesday of the
following week. The periodic returns for KLCI, T@hd all the individual stock in the sample will be
calculated using Equation (2) as follow:

r = M X100% )
Pt-1

wherer, is the return of period, p; is the closing price/value of periddand p,.; is the closing
price/value of period-1. For each of the stocks in the sample, an estimibeta, can be obtained by
running an Ordinary Least Square regression (OLs)gueither one of the following time series
regressions:

lit = @ + BikNa +Eit (3)



e =T =i + Bl — )+ &t (4)

wherer;; is the periodic return of asseat periodt, ry is the periodic return at periddn the Index
which is used as a proxy for the market portfoli,is the systematic risk of asdetelative to the
Indexk, ry is the annual risk free ratg, is an error term and is a constant specific to asseEquation

(3) is based on raw return of the stock whereasafimu (4) is based on the excess return. Bartholdy
and Peare (2005) showed that the results obtaisath uhe two equations are not significantly
different. Since the data for weekly risk free reganot available, we will utilize Equation (3) our
estimation.

For estimating the constant beta, the estimatigioges from January 1995 to December 1996. The
beta obtained for each of the individual stock Wil used for testing the annual return for each yea
from 1997 to 2006. For estimating time varying béte estimation strategy is as depicted in Table 1

3.2 Edtimation of Market Risk Premium of the Models

The market risk premium of each of the models ballestimated by running a cross-section regression
related to each of the models where the excesmrefueach of the stocks is the dependent variable
and its beta is the independent variable. The wieft of the regression will be the market risk
premium. The market risk premiumyg at each of the time period will be averaged toaiwbthe
average estimated market risk premigmpf the model. However, for models conditioned oarket

risk premium being positive or negative, periodihgwositive market risk premium were averaged
separately from the period having negative maristpremium. The cross-section regression for each
of the models and the relevant beta estimatiomsarellow:

a) Mode I: Standard CAPM model with constant beta
The beta for this model is constant as estimatdehumtion (3) and the cross-section regression in
accordance with Bartholdy and Peare (2005) is &giration (5):

lite1 — Vit = Vorr + Vier1Bike + Exera (%)

whererj. is the return of stock for yeart+1, ry.q is the annual risk free ratg,; — ry.q is the
excess return of stodkfor yeart+1 andp; is the estimated beta for stockat yeart used to
explain return at yedr1 for Indexk andy. is the risk premium for Indeikfor yeart+1.

b) Modé Il: Standard CAPM Model with time varying beta
This model will be using the cross-section regmsss in Equation (5). However, the beta for
this model is allowed to vary over time.

c) Moded I1l1: CAPM model conditional on segregating positive and negative market risk
premiumswith constant beta
Elsaset al. (2003) found that the positive and negative miark& premiums combined together is
having a neutralizing effect on the result and waffect the finding of CAPM. To circumvent this
problem, they analyzed the positive and negativeketaisk premiums separately by augmenting
the cross-section regression as in Equation (3) asilummy variable D, which takes on the value
1 (0) if the market risk premium of the testing ipdris positive (negative). The cross-section
regression is as in Equation (6):

lit41 = T it+1 = Vored + Vg1 PeaBike + Vo1 0= Draa) Bkt + Eient (6)

where 4 and p are the expected values of the market risk premjwonditional on them being
positive or negative, respectively. In this stughy(s) is estimated by averaging the market risk
premium of all the period having a positive (neggtimarket risk premium.

d) Mode 1V: CAPM model conditional on segregating positive and negative market risk
premiumswith time varying beta
This model will be using the cross-section regssis in Equation (6). However the beta for this
model is allowed to vary over time.



The data frequency of excess individual stock retur the left hand side of Equations (5) and (6) is
annual data, independent of the data frequency fesazbtimation of beta. Bartholdy and Peare (2005,
pp.413) stated that this reflects the general agdin of the model by practitioners, where higtali
data are used to obtain an estimate of expectadheefor the next year. The annual return of edch o
the stock,r;, is calculated using Equation (2) whereas the dnriska free ratery is obtained by
annualizing the average interest rate of the 3-m@dBR over the year.

3.3 Tedting the Significant of the Models

According to Elsast al. (2003) and Bartholdy and Peare (2005), for amhefmodels to be of use, the
model should produce a market risk premium thaigsificantly different from zero. The coefficient
of determinant, estimated as the mean R2, will rdatee the percentage of the excess return of the
individual stock dependent upon beta for each ef mhodels. To test the estimated market risk
premium, to be significantly difference from zewee employ the one-sampitdest. For Model | and
Model IlI, the null hypothesis that the mean of nearkisk premium is equal to zero will be tested
against alternative hypothesis that it is signifitya difference from zero whereas for Model Il and
Model 1V, the null hypothesis that the mean of gesi(negative) market risk premium is equal toozer
will be tested against alternative hypothesis ithiatsignificantly larger (smaller) than zero.

4. Empirical Resultsand Discussions

The results of the four models are summarized blera. For Model 1, the mean risk premium for the
period of 1997-2006 is 0.017 or 1.7% per annums Thiue is statistically insignificant, indicatitige

null hypothesis that the mean of the market rignpum is equal to zero cannot be rejected. Similar
result was obtained using TSI as the proxy. ThudVodel I, the excess return of the stock is not
dependent on the systematic market risk, beta. diere the average®®n the cross-section regression
is 3.9% with KLCI as proxy and 3.6% when TSI is fivexy, showing a poor explanatory power of
beta for the excess return.

For Model Il using CAPM with time varying beta, theean risk premiums are slightly larger than that
in the Model |, with 4.6% (with KLCI as proxy) at@d9% (with TSI as proxy) per annum, respectively.
However, these values are statistically insigniftcat 5% level of significance. Similar to Modelhg
obtained averageRn the two cross-section regressions are quitdl §MmA68), demonstrating beta is
unable to explain for the changes in excess refurarefore, the excess return of the stock in Mdidel
also is not dependent on the systematic marketlista.

The estimation results for Model 11l using CAPM ditional on segregating positive and negative
market risk premiums with constant beta show thatrhean of the positive market risk premium is
13.6% (with KLCI as proxy) per annum. This meanghHbeta stocks receive a larger positive risk
premium than low-beta stocks in the up market.dnti@ast, the negative market risk premium has an
average value of -16.2%, showing high-beta stoeksrihigher loses than low beta stock in the down
market. Both the estimated values are statistictipificant as shown in Table 2. The averadgdsR
0.039 which indicates explanatory power of betalierexcess return is about 3.9%. On the other,hand
with TSI as proxy, the mean of the positive (neggtimarket risk premium is 8.5% (-19.7) per annum.
The average Rof 0.036 implies that beta can only account f@&98of the variations in excess return
of the stocks. Hence, even though beta and exetssrof the stock has a significant relationship i
Model 111, the explanatory power is rather low.

Like Model Ill, the empirical findings for Model IMvhen time varying beta is used in CAPM
conditional on segregating positive and negativeketarisk premiums indicate that the mean of
positive and negative market risk premiums ardssiedlly significant when both KLCI and TSI are
used proxy. The average’ R the cross-section regression is 0.068 for botlets using different
proxies. Thus, compared to Model lll, the beta inddl IV has slightly better explanatory power in
explaining the movements in the excess returnestbcks.

In a nutshell, both Model | and Model Il are stitilly insignificant, indicating that systematicanket

risk cannot be used to explain the excess returth@fstock. For Model Il and IV, a statistically
significant relationship between beta and excessrmehas been identified. Thus, CAPM model
conditional on segregating positive and negativeketarisk premiums is the model that can be used to
justify the relationship between excess return laeta but not the standard CAPM model. The slightly
higher explanatory power of Model IV as comparedvitmdel 11l suggesting that time varying beta is



better able to predict the excess return of stbblerefore, Model 1V is the best model among the fou
models to be used to predict excess return of stimcthis study.

5. Conclusion

Since the birth of CAPM in the 1960’s as a model thilows investors to predict the expected return
from investing in the stock market, numerous eropliristudies had been carried out to analyze the
applicability of CAPM in different stock markets.o®e empirical findings supported the model
conditionally or unconditionally, among others, Famand MacBeth (1973), Jagannathan and Wang
(1996), Chen (2003), Tang and Shum (2005) and Soiyd@005). However, there are also abundant
empirical evidences that against CAPM, claiming¢hare other factors affecting return in the stock
market rather than systematic market risk. Somehe$e studies include Banz (1981), Fama and
French (1992), Gonzalex (2001) and Dhankar andrS{@05). To date, there is no one model that can
claim to have the absolute ability to predict tlkpexted stock return. As such, it is the intentidithis
study to empirically examine the applicability oABM in the Malaysian stock market.

This study is concerned with the individual stoekurn of 60 frequently traded stocks of the Trading
and Services sector in the KLSE. We discovered @M conditional on segregating positive and
negative market risk premiums is the model thatlmamsed to justify the relationship between excess
return and beta. This result corresponds to théirfgs of Elsast al. (2003) and Tang and Shum
(2004). In addition, we found that time varying @&t better able to predict the excess return ef th
stock than a constant beta as suggested by Jabanratd Wang (1996) and Duraatkal. (2004). The
results are consistent with the two different mafké.Cl and TSI) proxies, providing stronger suppor
that in applying CAPM in the Malaysian stock markgbsitive risk premium’s market should be
analyzed separately from the negative risk prenmsumarket and beta should be allowed to vary over
time in accordance with changes in the market cimnmd.

To conclude, the finding indicates that high-betacls receives a larger positive risk premium than
low-beta stock in the up market, vice versa. Inwigf that, when the market is expected to be up
market, investors can choose stock having highéa. beEhis will allow investors to have a bigger
chance of getting a higher return. In contrast,mihés expected to be a down market, investorsisho
choose stock having a lower beta so that if thekatés really going down the risk can be minimized.
The government/relevant authorities should try tekenthe beta information from all the listed
companies publicly available to investors so thaytcan use it as a guide while investing in Makays
stock market. Nevertheless, the investors shoutdrpret the information provided by the beta
cautiously and not to make the investment decisierely based on beta seeing that other factoré (suc
as firm size, company’s financial ratios, local agidbal economy conditions) might affect the return
of the stock.
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Table 1: Estimation Strategy for Time Varying Beta

Estimation Period Testing Period
1995 and 1996 1997
1996 and 1997 1998
1997 and 1998 1999
2004 and 2005 2006

Table 2: Summary of the Resultsfor the Four Models

Model Cl TS
Risk Premium  p-value R Risk Premium  p-value R

(mean) (mean)

| 0.017 0.394 0.039 0.001 0.499 0.036

Il 0.046 0.280 0.068 0.089 0.127 0.068
+0.136 0.018 +0.085 0.030

. 0.162 0.0s6 039 10.197 0.0s0 0-036
+0.222 0.037 +0.215 0.034

v 0.131 0.017 2068 10.159 0.009 0-068




