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Abstr act

Traditional tests of the CAPM following the Fama and WMacBeth
procedure are tests of the joint hypotheses that there is a
relationship between beta and realized return and that the market

risk premium is positive. Using the approach of Pettengill et al.

(1995), we analyze the unconditional versus conditional CAPM
relationship between risk and return for 26 international stock
nmarkets. W develop extensions to the original nodel to control for

extra risk factors |like skewness and kurtosis of stock market

returns. Taking into account the difference between positive and
negative nmarket excess returns yields, significant conditional

rel ati onships between return and beta is found to be in general

better fit when the narket excess return is negative than positive.

Keywords: CAPM rmarket risk premum beta, return, international
mar ket s

JEL classification: Gl2; Gl5

| nt roducti on

The capital asset pricing nodel (CAPM devel oped by Sharpe (1964),
Li ntner (1965) and Mbssin (1966) has been one of the premer nodels
in finance over the |ast decades. One of the main drawbacks of the
CAPM studi es based on the unconditional relationship between return
and beta risk is the lack of an appropriate statistical nethodol ogy
to evaluate this relation. There is still considerable controversy
about the validity of the CAPMfoll owing the study of Fama and French
(1992). Fama and French (1992) found a flat relationship between
return and beta using 50 years of US stock return data.

The inpact of this study is quite large on both acadenm cs and
practitioners, causing themto reinvestigate the rel evance of beta. A
nunber of enpirical studies have provided evidence supporting the
CAPM or nore appropriately the relevance of beta. One body of these
studies investigates the narket excess return, defined by narket
return mnus risk free rate, taking into account whether the nmarket
excess return is positive or negative, or nore sinply stated, whether
the market is up or down. They are, anong others, Chan and Lakoni shok
(1993), Gundy and Malkiel (1996), Fletcher (1997, 2000), and
Pettengill et al. (1995). Simlar findings of an insignificant
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rel ati onship between beta and return have been observed in UK stock
returns by Strong and Xu (1997).

A nunber of studies have examined the inplications of the CAPMwithin
an international context. Cunby and den (1990), Harvey and Zhou
(1993) and Ferson and Harvey (1993) all were unable to reject the
uncondi ti onal nean-variance efficiency of the Mdirgan Stanley Capita

International (MSCl) world equity index. Korajczyk and Vi al | et
(1989) reject the nmean-variance efficiency of a nmarket index
constructed fromthe securities of four countries. Ferson and Harvey
(1993) point out that the nean-variance efficiency tests may |ack
power and docunent a weak cross-sectional relationship between beta
and return. Heston et al. (1999) explore the cross-sectional
relationship between return and beta and size in European stock
returns using individual securities.

An appropriate nethodol ogy, however, requires adjustnent to take into
account that realized returns and not expected (ex-ante) returns
should be used in the tests. A recent study by Pettengill et al
(1995) proposes a potential explanation of the observed weak
relati onship between beta and return in US stock returns. They argue
that it 1is necessary to adjust the statistical nethodology, to
eval uate the relationship between beta and return because of the fact
that realized returns and not expected returns are used in the tests.
They develop a conditional relationship between return and beta that
depends on whether the excess return on the nmarket index is positive
or negative. In periods where the excess market return is positive
(up market) there should be a positive relationship between beta and
return. In periods where the excess market return is negative (down
nmarket) there should be a negative relationship between beta and
return. This is because high beta stocks will be nore sensitive to
the negative market excess return and have a lower return than |ow
beta stocks.

The evidence in Pettengill et al. (1995) shows that for the period
1936 to 1990, there is strong support for beta in US stock returns
when the sanple period is split into up market and down narket
nonths. Fletcher (1997, 2000) and Hodoshinma et al (2000) find that
there is support for a significant positive relationship between beta
and return in up nmonth and a significant negative relationship
between betas and return in down market nmonths in UK, international
stock nmarkets and Japan, respectively.

This paper examines the conditional relationship between beta and
return in international stock returns between January 1997 and
Decenber 2006 using the nodel of Pettengill et al. (1995). CQur study
differs from previous research in controlling for enpirical extra
risk factors that have been identified in the literature as anomalies
of the markets. In this study, in addition to exanm ne the conditiona
versus unconditional relationship between portfolio beta and return,
we control for risk factors such as: skewness and kurtosis of excess
mar ket returns.

The paper is outlined as follows. Section 2 contains the regression
net hodol ogy used in the tests. Section 3 refers to the positive and
negative excess market returns while in section 4 the data and the
descriptive statistics are presented. Section 4 includes the nmain
enpirical results. Section 5 reports the results of the study. The
final section contains the concluding remarks.
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Model specification and econonetric nethodol ogy

The zero-beta CAPM of Bl ack (1972) predicts that:

E(R) =g, +a.b, (0. 1)

for all i = 1,...,N where E(R) is the expected return on asset i,
cov(hy, .

b, is the beta of asset i where b, is the M g, is the
var(R,)

expected return on the portfolio which has a zero covariance with the
market portfolio, @, is the expected risk premum of the market

portfolio. The CAPM predicts that there should be a positive risk
prem um on bet a.

Extending the CAPM to an international setting requires
additional assunptions. The main one is that capital narkets are
i ntegrated and purchasing power parity holds. Mst enpirical studies
use the two-pass regression nethodol ogy of Fama and MacBeth (1973).

In the first step, b, is estimated fromthe regression nodel:

Rit=a, +b R, +¢, (0.2)

where R, is the return on asset i in period t, R, is the return on
the market proxy portfolio in periodt, € is a randomerror term and

b, is the beta of asset i. It is assuned that the error terms are

i ndependently and identically distributed wth nean zero and
stationary covariance matrix and R, is drawn from a stationary

di stribution.
In the second stage, a cross-sectional regression equation is
esti nat ed:

Rit =g, +g,b; +u, (0.3)

where b, is estimated from equation 2 and U, is the random error
term The above equation is estimated by the nethod of ordinary |east
squares (OLS) The values of g, and Q, are calculated and can be

tested to see if it is significantly different from zero using the t
test of Fama and MacBeth (1973).

The two-stage nethodology of Fama and MacBeth (1973) ignores the
estimation error in beta fromthe first stage. Shanken (1992) points
out that the Fama and MacBeth (1973) standard errors wll tend to
overstate the precision of the paraneters. However, Jagannathan and
Wang (1998) argue that if the assunptions of Shanken (1992) do not
hol d, the standard errors may not be too high.

Pettengill et al. (1995) adjust the Fana and MacBeth (1973) approach
to exam ne the conditional relationship between beta and return. They
argue that studies focusing on the relationship between return and
beta shoul d take account of the fact that ex post returns are used in
the tests and not ex ante returns. Wen realized returns are used, a
conditional relationship between beta and return should exist. This
occurs since there nust be sone probability where investors expect
that the realized return on a low beta portfolio is greater than the
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return on a high beta portfolio. This is because no investor would
hold the |ow beta portfolio if this were not the case. Pettengill et
al. (1995) assunme that this occurs when the market return is |ower
than the risk-free return, which they suggest is inplied by the
excess returns narket nodel. The inplication of this is that there
should be a positive relationship between beta and return when the
excess market return is positive and a negative rel ationship when the
excess narket return is negative.

Pettengill et al. (1995) propose the follow ng specification of the
condi tional relationship between beta and return:

R: =0q +9,Db; +g,(1- D)b, +g, (0.4)

where D=1 jf¢ (R - Ry)> or equal to Oand D=0 if(R“‘_ R“)<O. Ry

is the risk free rate and Ry is the market portfolio return. The

Hy:9,=0 H,0,>0

predi cted hypotheses in this case are: vVer sus nd

: = : < . ; ;
Ho 9, =0 Ver sus Hat O. Using standard t-tests, the statistical
significance of these coefficients can be tested.

Pettengill et al. (1995) point out that the conditional relationship
does not inply a positive relationship between risk and return.
According to them in order to test a positive relationship between
risk and return, two conditions are necessary. Collectively, these
are that (1) the excess market return should be positive on average
and (2) the beta risk premiumin up narkets and down narkets shoul d
be symetrical .

The inportance of additional risk factors (like skewness and
kurtosis) can be studied by adding additional risk factors to
equations (0.3) and (0.4). The inclusion of higher nmonents (skewness
and kurtosis) of stock returns is justified when stock returns are
not normally distributed. The study of Scott and Horvath (1980) shows
that rational investors prefer positive skewness but dislike
kurtosis. Following the unconditional and conditional relationship
between realized returns and risk incorporating higher nonents
(skewness and kurtosis) the equations are constructed as foll ows:

Rit =g, +9, b, +0,SKEW, +u, (0.5)

Rt =0o +thDbi +93t(1' D)bi +g4tDs<EVVit +95t (1' D)S<E\Nit +Qt (0.6)
and

Rit =g, +0g,b, +9,KURT, +u, (0.7)
Rt =0o +thDbi +gst(1' D)bi +g4tDKURTit +95t (1' D)KURTM +Qt (0.8)

where SKEW, and KURT, are, respectively, country i's relative
skewness and kurtosis coefficients risk factors.
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Positive and Negative Market Excess Return

According to the nodel a systematic relationship nust exist between
beta risk and return for beta to be a useful neasure of risk. The

CAPM  nodel shows an unconditional systematic and positive
rel ati onship between beta and expected return. However, t he CAPM
nodel also inplies a conditional relationship between realized
returns and beta (i.e., a positive relationship during positive
mar ket excess return periods and a negative relationship during
negative market excess return periods). If realized market returns

were barely less than the risk-free rate, this conditional
relationship would have no significant inpact on tests of the
relationship between beta and returns. This condition, however,
occurs frequently. A nonth-by-nonth conparison of the MSCl index (as
the proxy for the market portfolio return) and the nonthly equival ent
90-day Treasury-bill rate (as the neasure for the risk-free return)
over the period 1997 through 2006 indicates that the Treasury Bill
rate exceeds the market return in 48% of the cases.

As Pettengill et al. state, the presence of a l|arge nunber of
negative market excess return periods suggests that those studies
that test for an unconditional positive association between beta risk
and realized returns are biased against finding a systenmatic
rel ati onship.

Data and Descriptive statistics

This study examnes the conditional relationship between beta and
return in nmonthly international stock market returns between January
1997 and Decenber 2006.

The data consists of monthly closing prices on 26 international stock
nmarkets indexes and the Mrgan Stanley Capital International (MSCl)
Wrld index. The return on the MBC world index is used as a proxy
for the market portfolio. The nonthly return on a 3 month US Treasury
Bill (obtained fromthe Federal Reserve Bank of Chicago internet site)
is used as a proxy for the risk-free asset that better depicts short
term chnages in the financial environnent.

The countries included in the study are, Argentina (ARG, Austria
(AUS), Belgium (BELG, Brazil (BRA), China (CH), Denmark (DEN),
Egypt (EGY), France (FRA), GCermany (CGER), G eece (GRE), Hong Kong
(HOX), India (IND), Indonesia (IDN), Israel (ISR), Italy (ITA), Japan
(JAP), Korea (KOR), Mexico (MEX), Netherlands (NETH), Norway (NOR),
Russia (RUS), Switzerland (SWTZ), Taiwan (TAl), Turkey (TURK),
United Kingdom (UK) and finally USA (US). The selection of these
countries was based on their inportance from financial point of view
according to their geographical position

{Insert Table 1 from appendi x here}

Table 1 includes sumary statistics of the 26 equity markets and the
world index. The table reports the mean return, standard deviation,
m ni mrum and nmaxi rumreturns and the beta of each country with respect
to the Wrld index. The results are reported for the whole sanple
period. Table 1 also reports the additional sources of risk that wll
be exam ned such as the skewness and the kurtosis, higher nonents of
stock returns.
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The nmean returns range between -1.00% (Taiwan) and 6.00% (Turkey).

Al t hough Turkey has the highest nmean return, it also has the highest

standard deviation. The standard deviations range between 7.70%
(MsCl) and 19.10% (Turkey). Thirteen of the twenty six countries have
negative average returns. It is inportant to realize that the period
of time under study, January 1997 to Decenber 2006, was a very
volatile period for the world stock nmarkets (Asian financial crises
in 1997 and 1998, Russia, Brazil and Long Term Capital Managenent

close to default in 1998, the bursting of the technol ogy stock bubble
in the spring of 2000, and the Septenber 11 2001 terrorist attacks on
the World Trade Centre).

The world index has the second snaller deviation across the narkets.
This reflects the benefits of risk reduction due to diversification.
The MSCl is calculated by the individual indices of all the mgjor
stock nmarkets taking the average weighting factor of their narket
share. The MSCl index is calculated using the Laspeyres’ concept of a
wei ghted arithmetic average.

The betas on the national equity markets with respect to the world
i ndex show a reasonably w de spread. Mst stock nmarkets have a beta
above 0.6534. It is interesting to note that Turkey has significant
| ow beta but the highest standard devi ation

Enpi rical Evi dence

The unconditional relationship between beta and return in equation 3
is exam ned over the whole sanple period. Table 2 presents the nean

of the nonthly coefficients g, and Q.

{Insert Table 2 from appendi x here}

The wevidence in Table 2 shows that there is no significant
relati onship between beta and return in international stock returns
bet ween January 1997 and Decenber 2006. This is consistent with Fama
and French (1992) and a nunber of other studies that docunent a flat
relationship between beta and return in the US and in other
countries. Ferson and Harvey (1994) also find a weak relationship
between beta and return in international stock returns.

Pettengill et al. (1995) argue that the flat relationship between
beta and return can be explained by the failure to take account of
the fact that realized returns are used in the test rather than
expected returns. The conditional beta and return relationship
implies that high beta countries |ike Turkey will have higher returns
than |low beta countries in up market nonths and poorer returns in
down nar ket nont hs.

{Insert Table 3 from appendi x her e}

Table 3 reports the results of the tests of the hypotheses in
equation 4. The table includes the vy, and vz coefficients and the
corresponding Fama and MacBeth (1973) t statistics. The table also
reports the symmetrical relationship between up narket and down
mar ket nonths. The results are reported for the whole sanple period.

The evidence in Table 3 for the overall sanple period is not
consistent with the predictions of the Pettengill et al. (1995)
nodel. There is a significant negative relationship between return
and beta in up nmarket nmonths and a significant negative relationship
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in down market nonths. Furthernore, the hypothesis of a symetric
relati onship between up market and down market nonths is very small
al nost zero. The evidence is not consistent with the results in US
stock returns by Pettengill et al. (1995). This cannot suggest that
beta is a useful tool in ternms of asset allocation in identifying
aggressive and defensive countries. In general it can be said that
the evidence is less favourable but generally there is sonme support
for the relationship between beta and return. In the conditional beta
and return relationship there is a significant negative relationship
between beta and return in up nmarket nonths but there is also a
significant relationship in down market nmonths. This inplies that the
relationship in down market nonths is nuch stronger than in up narket
nont hs during the sanple period.

The results of skewness and kurtosis to the unconditional risk-return
relationship of the international nmarkets are presented in Table 4.

{Insert Table 4a and 4b from appendi x here}

The uncondi tional nodel of skewness shows that skewness is positively
related to returns, but the relationship is insignificant at the 5%
(Table 4a). The results of the unconditional nodel of kurtosis and
returns show a negative relation (Table 4b).

The conditional nodel of the relation between risk, Kkurtosis,
skewness and return for international stock nmarkets is presented in
Tabl e 5.

{Insert Table 5a and 5b from appendi x here}

The conditi onal nodel echoes the unconditional nodel which shows that
there exist an insignificant positive relationship, at the 5%l evel,
bet ween skewness and returns in both up and down markets. In
contrast, the results of the conditional nobdel show that kurtosis is
negatively related to realised returns in up narkets and positively
related to realised returns in down narkets.

The results seem not to support the predictions of Pettengill et al.
(1995). There is a significant no positive relationship between beta
and return in up market nmonths and a significant negative
relationship in down market nonths. In down markets, there is a
significantly negative relationship between the world nmarket beta and
returns, suggesting that high-beta markets incur higher |osses than
| ow-beta narkets. These results are consistent with the Sharpe-
Li ntner hypothesis. The evidence in the paper tends to support the
conditional beta and return relationship of Pettengill et al. (1995).
It also give partial support the wusefulness of beta to the
international investor only in down market nonths. Gundy and Mal ki el
(1996) argue that investors require a risk neasure that captures the
exposure of an investrment to a market fall. The evidence in the paper
suggests that beta does capture this in that high beta countries have
poorer returns on average in down market nonths.

Concl usi ons

In this paper, we study both the conditional and unconditional CAPM
versions as applied to the nost inportant stock narkets for the
period January 1997 to Decenber 2006. As extensions of these CAPM
versions, we control for extra risk factors, which mght also explain
the conditional return variation on each of the above stock markets.
This study provides a franmework for a better understandi ng about how
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securities are priced across different stock markets and may also
help investors to inprove their results in terms of portfolio
per f or mance.

Consistent with previous research, there is no evidence of a positive
uncondi tional relationship between beta and return. These findings
suggest that the unconditional CAPM  nodel mght be either
m sspecified or additional risk factors other than beta mght be
required to explain the trade-off between risk and return

In addition when the tests are estimated taking account of the
conditional relationship between beta and return there is partial

support for the nodel. The paper finds a significant negative
relationship in wup narket nmonths and a significant negative
relationship in down narket nonths. However, it is inportant to

realize that the period of tinme under study, January 1997 to Decenber
2006, was a very volatile period for the world stock narkets (Asian
financial crises in 1997 and 1998, Russia, Brazil and Long Term
Capital Managenent close to default in 1998, the bursting of the
technol ogy stock bubble in the spring of 2000, and the Septenber 11
2001 terrorist attacks on the Wrld Trade Centre).

Overall the paper suggests that beta is a useful tool in explaining
cross-sectional differences in country index returns in down narket
nonths where investors seek with nobre agony a risk nmeasure that
captures the exposure of an investnent to a market fall

M BES* Transactions on Line, Vol 1, Issue 1, Autumm 2007 81
*Managerment of |nternational Business & Economic Systens



M chai | i di s- Tsopogl ou , 74- 85

Ref er ences

Chan. L., K C & Lakonishok, J. (1993). Are the reports of beta's
deat h premature? Journal of Portfolio Managenent, 19, 51-62.

Cunby, R E, & den, J. D (1990). Evaluating the performance of
international mutual funds. Journal of Finance, 45, 497-522.

Fama, E. and J. MacBeth (1973), "Risk, Return and Equilibriun,
Journal of Political Econony 81 (3): 607-636.

Fama, E. and K French (1992), "The Cross-Section of Expected Stock
Returns", The Journal of Finance 47: 427-465.

Ferson, WE., & Harvey, C. R (1994). Sources of risk and expected
returns in global equity markets. Journal of Banking Finance, 18,
775-803.

Ferson, W and C Harvey (1993), "The R sk and Predictability of
International Equity Returns", Review of Financial Studies 6: 527-
566.

Fl etcher, J. (1997), "An Examination of the Cross-Sectional
Rel ati onship of Beta and Returns: UK Evidence", Journal of
Econom cs and Busi ness 49: 211-221.

Fl etcher, J. (2000), "On the Conditional Relationship Between Beta
and Return in International Stock Returns", International Review
of Financial Analysis 9: 235-245.

Gundy, K, & Milkiel, B. G (1996). Reports of beta's death have
been greatly exaggerated. Journal of Portfolio Managenment, 22, 36-
44.

Harvey, C R, & Zhou, G (1993). International asset pricing with
alternative distributional specifications. Journal of Enpirical
Fi nance, |, 107-131.

Heston, S. L., Rouwenhorst, K G, & Wssels, R E (1999). The role
of beta and size in the cross-section of European stock returns.
Eur opean Journal of Financial Mnagenent, 5, 9-27.

Hodoshima, J.; X Garza-Gonez and M Kunimura (2000), "Cross-
Sectional Regression Analysis of Return and Beta in Japan",
Journal of Econom cs and Busi ness 52: 515-533.

Jagannathan, R, & Wing, Z. (1998). An asynptotic theory for
estimating beta-pricing nodels using cross-sectional regression.
Journal of Finance, 53, 1285-1309.

Korajczyk, R A, & Viallet, C J. (1989). An enpirical investigation
of international asset pricing. Review of Financial Studies, 2,
553- 585.

Lintner, J. (1965). The valuation of risk assets and the sel ection of
risky investments in stock portfolios and capital budgets. Review
of Economics and Statistics, 47, 13-37.

Mossi n, J. (1966) . Equilibrium in a capital asset  market.
Econonetrica, 34, 768-783.

Pettengill, G; S. Sundaram and |. Mathur (1995), "The Conditi onal
Rel ati on between Beta and Returns", Journal of Financial and

Quantitative Analysis 30 (1): 101-116.

Shanken, J. (1992). On the estimation of beta pricing nodels. Review
of Financial Studies, 5, 1-34.

Sharpe, W (1964), "Capital Asset Prices: A Theory of Market
Equi i brium under Conditions of Risk", The Journal of Finance 19
(4): 425-442.

Sharpe, W F. (1964). Capital asset price: a theory of nmarket
equi l i briumunder conditions of risk. Journal of Finance, 19, 425-
442,

Strong, N and X G Xu (1977), "Explaining the Cross-Section of UK
Expected Stock Returns", British Accounting Review 29: 817-838.

Strong, N, & Xu, X G (1997). Explaining the cross-section of UK
expected stock returns. British Accounting Review, 29, 1-24.

M BES* Transactions on Line, Vol 1, Issue 1, Autumm 2007 82
*Managerment of |nternational Business & Economic Systens



M chai | i di s- Tsopogl ou , 74- 85

Appendi x
Table 1: Summary statistics
Country/Mean Rit| Beta | Median| Max M n is Skew | Kurt Jaéeqruae-
ARG | 0.0011 |0.6727|0.0181 |0.4229|-0.6465| 0.1386 |-0.7619/6.9738| 89.8117
AUS 0. 0030 |0.8592|0.0117 |0.1814}-0. 3428 0.0856 |-1.0163|5.1005| 42.3605
BELG | -0.0032 |0. 8717 0. 0024 |0. 1684|- 0. 3029| 0.0770 |-1.1190|6.0225| 70.1327
BRA 0. 0063 |0.8119|0. 0148 |0. 2574}-0. 6538 0.1262 |-1.4636|8.4378| 189.0993
CHI 0.0017 |0.7839|0.0136 |0. 1642}-0. 3282 0.0849 |-1.0095|5.1479| 43.0894
DEN 0. 0002 |0.5427|0.0021 |0. 2327}- 0. 3619 0.0971 |-0.7979|5.1380| 35.2933
EGY |-0.0051 |0.9464|0.0084 |0. 1959|-0. 2565| 0.0757 |-0.7018|5.0128 | 29.8563
FRA | -0.0016 |0. 8931 0. 0051 |0. 2028/- 0. 2542| 0. 0840 |-0.6370|3.9842| 12.8496
GER | 0.0081 |0.6534|0.0383 |0.4865[-0.9749| 0.1792 |-1.7798|10.2270| 321.7992
GRE 0. 0029 |0.5259|0. 0113 |0. 9395}-0. 7107/ 0.1538 |0.9098 (17.1117| 103. 8140
HOK | -0.0073 |0. 8016| 0. 0050 |0. 2544|- 0. 3434| 0. 0953 |-0.8146|5. 0303 | 33.5992
IND | 0.0019 |0.7285/0.0156 |0.1832|-0.2937| 0.0947 |-0.9142|3.7211| 19.1550
I DN 0. 0003 |0. 7030| 0. 0185 |0. 2654|- 0. 4916 0.1198 |-1.0256|5.3187| 47.5208
ISR | 0.0085 |0.7784]0.0148 |0. 2951|- 0. 2449| 0.0806 |-0.4359|5.1396| 26.4690
ITA |-0.0017 |0. 8767/ 0.0089 |0. 2115|- 0. 3452| 0.0964 |-0.8194|4.5337| 24.9776
JAP | -0.0098 |0. 8641| 0. 0054 |0. 1428}- 0. 3402 0.0847 |-1.3981|6.0144| 83.8193
KOR |-0.0036 |0. 6715-0. 0031|0. 3821|- 0. 3743| 0.1158 |-0.2688|4.3146| 10.0021
MEX 0. 0084 |0.8813|0. 0230 |0.2181}-0.5002| 0.1046 |-1.5020(8.0118| 169. 2865
NETH | 0.0030 |0.8592|0.0117 |0. 1814|-0.3428| 0.0856 |-1.0163|5.1005| 42.3605
NOR |-0.0018 |0. 8717/ 0. 0120 |0. 1626/|- 0. 2827| 0.0793 |-0.9669|4. 6186 | 31.5323
RUS 0. 0081 |0.6534|0. 0383 |0. 4865/-0.9749| 0.1792 |-1.7798(10.2270| 321.7992
SWTZ | -0.0042 |0. 8798 0. 0034 (0. 1873|- 0. 2738| 0.0877 |-0.6606|3. 9249 | 12.8974
TAl -0. 0100 |0. 7349}- 0. 0012|0. 2637|- 0. 3134| 0.0990 |-0.6144|3.9909| 12.3558
TURK | 0.0569 [0.0180|0. 0143 |0.9727|-0.3323| 0.1912 |1.5151|7.0937| 128.6182
UK -0. 0021 |0. 8940| 0. 0022 [0. 2106}- 0. 3603| 0.0821 |-0.9044|6.1736| 66.1634
USA | -0.0032 |0. 9805- 0. 0011|0. 1690|- 0. 3080| 0.0773 |-1.0549|5.9400| 64.9279
MSCI | -0.0032 0. 0024 |0. 1684}- 0. 3029 0.0770 |-1.1190(6.0225| 70.1327

Note: The table reports summary statistics of the Mrgan Stanley
Capital International (MSCl) equity index for the period 1997 to
2006. The table includes the nmean return, median, standard deviation,
mni mum and maxi num return, skewness and kurtosis of the 26 stock
mar ket indexes. The betas of each country are estinmated with respect
to the MSCl index. The final colum reports the Jarque Bera
statistic.

Tabl e 2: Tests of unconditional beta and return rel ationship

Yot 0.0410 Vit -0. 0510
t-statistics (6.5451) t-statistics (-6.3827)
Std. Error 0. 0063 Std. Error 0. 0080
R- squar ed 0.6293 | Mean dependent var 0. 0022
Adj ust ed R-squared| 0.6138 | S.D. dependent var 0.0123
S.E. of regression| 0.0077 |Akai ke info criterion| -6.8312
Sum squared resid| 0.0014 Schwarz criterion -6. 7344
Log likelihood |90.8054 F-statistic 40. 7397
Dur bi n- WAt son stat| 2. 1354 Prob(F-statistic) 0. 0000
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Table 3: Tests of the conditional relationship between beta & return

vOt 0. 0410 v2t -0.0511 v3t -0. 0510
t-Statistic (6.3718) t-Statistic (-5.9920)|t-Statistic|(-6.1281)
Std. Error 0. 0064 Std. Error 0.0085 |std. Error | 0.0083

R- squar ed 0. 6293 | Mean dependent var 0. 0022

Adj usted R-squared| 0.5971 | S.D. dependent var 0.0123
S.E. of regression| 0.0078 |Akai ke info criterion| -6.7543
Sum squared resid| 0.0014 Schwarz criterion -6. 6091

Log likelihood |90.8055 F-statistic 19. 5215
Dur bi n- WAt son stat| 2. 1332 Prob(F-statistic) 0. 0000
vo—vys = O. -0. 0001
Note: The conditional beta and return relationship of Pettengill et

al. (1995) is estimated between January 1997 and Decenber 2006. The
betas of each country are estimated over the whole sanple period
relative to the MSCI Wrld index. The table includes the nean risk
premuns in up nmarket nonths (positive excess nmarket returns) vy, and
down nmarket nonths (negative excess market returns) vz The t
statistics (in parentheses) are the Fama and MacBeth (1973) t
statistics (one-tail) and test whether the mean values of vy, and v3
are significantly positive and negative, respectively. The last rowis
at test of whether y,— vz = 0. The results are reported for the
overal |l sanple period

Tabl e 4a Unconditional rel ationship between beta, skewness & return

Tot 0. 0456 Vit -0. 0531 | y2t (SKEW | 0.0037
t-Statistic (6.9619) t-Statistic (-6.8477)t-Statistic|(1. 7608)
Std. Error 0. 0065 Std. Error 0.0078 |Std. Error | 0.0021

R- squar ed 0.6733 | Mean dependent var 0. 0022

Adj ust ed R-squared| 0.6449 | S.D. dependent var 0. 0123
S.E. of regression| 0.0073 |Akai ke info criterion| -6.8807
Sum squared resid| 0.0012 Schwarz criterion -6. 7355
Log likelihood |92.4492 F-statistic 23.7026
Dur bi n- WAt son stat| 2. 4580 Prob(F-statistic) 0. 0000

Tabl e 4b Cunconditional relationship between beta, kurtosis & return

0t 0.0411 Vit - 0. 0509 v2t ( KURT) -0. 0001
t-Statistic (6.3736) t-Statistic (-6.1571) |[t-Statistic|(-0.1444)
Std. Error 0. 0064 Std. Error 0. 0083 Std. Error 0. 0005

R squar ed 0.6206 | Mean ‘i/eaﬂe”de”t 0. 0022

Adj usted R-squared| 0.5974 | > D ‘{/eaﬂe”de”t 0.0123
S. E. of regression| 0.0078 |Akaike info crit. | -6.7552
Sum squared resid| 0.0014 |Schwarz criterion| -6.6100
Log li kel i hood 90. 8171 F-statistic 19. 5492
Dur bi n- WAt son stat| 2.1557 |Prob(F-statistic) 0. 0000
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rel ati onshi p between beta,

M chai | i di s- Tsopogl ou , 74- 85

skewness and return

Yot 0. 0456 Yot - 0. 0537 Vat -0. 0522
t-Statistic 6. 3905 t-Statistic -6.2997|t-Statistic|-5.4877
Std. Error 0. 0071 Std. Error 0.0085|sStd. Error | 0.0095

vat (SKEW up nmarkets)| 0.0035 |ys:( SKEW down markets)|0.0041

t-Statistic 1.2349 t-Statistic 1.2274

Std. Error 0. 0029 Std. Error 0. 0033

R- squar ed 0.6746 Mean dependent var 0. 0022

Adj usted R-squared | 0.6126 S. D. dependent var 0. 0123

S.E. of regression | 0.0077 | Akai ke info criterion |-6.7307

Sum squared resid 0. 0012 Schwarz criterion - 6. 4887

Log likelihood 92. 4988 F-statistic 10. 8821

Dur bi n- Wat son stat | 2.4193 Prob(F-statistic) 0. 0001
Tabl e 5b Unconditional relationship between beta, kurtosis & return

Yot 0. 0435 Vot - 0. 0504 Vat - 0. 0560
t-Statistic 6.2873 t-Statistic -5.8102}t-Statistic|-5.7384
Std. Error 0. 0069 Std. Error 0.0087 (Std. Error | 0.0098

vat (KURT, up markets)|-0.0012 |ys( KURT, down markets)|0.0003

t-Statistic -1.0725 t-Statistic 0. 4944

Std. Error 0. 0011 Std. Error 0. 0007

R- squar ed 0. 6523 Mean dependent var 0. 0022

Adj usted R-squared | 0.5861 S.D. dependent var 0.0123

S.E. of regression | 0.0079 |Akai ke info criterion |-6.6645

Sum squared resid 0. 0013 Schwarz criterion -6.4225

Log |ikelihood 91. 6379 F-statistic 9. 8484

Dur bi n- Wat son stat | 2.1434 Prob(F-statistic) 0. 0001
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