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Abstract

This paper investigates the relationship between the average rate of return and
the risk for Korean Real Estate Market (KREM) using the Land Price Index. The
CAPM claims that the expected rate of return and the systematlc risk are directly in
connection with the market trend. However, among existing research on the CAPM,
there are some which declare that the CAPM theory does not reflect real markets of
today. > o

1 mspect the reflection of the CAPM theory in KREM by using the follovvmg

cross-sectional regression model

R yOr—*_}’lrﬁpt_'-YZSﬁ P"+7’3rSpr( )+?7pt’ p=]"2’3= """ 720

Where R,  =Portfolio p's average rate of return
[i‘p, = Portfolio p's systematic risk
pr (5,) = Portfolio p's unsystematic risk

2 Douglas,G. " Risk in the Equity Markets: An Empirical Appraisal of Market Efficiency,” Yale Economic
Essays, Spr. 1969, .

b Miller, M., and Seholas, M. “Rates of Return in Relation to Risk: A Re-Examination of somie Recent
Finding. " In Studies in the Theory-of Capital Markets, edited by Michael Jensen.

¢ Black.F.; Jensen M. Scholes, M- “The Capital Asset Pricing Modei: Some Empirical Results." In Studies
in the Theory of Capital Markets, edzted by Michael Jensen. New York : Pereger, 1972.
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Utilizing the data from KREM and implementing the model, I have reached

the following conclusions.

1. Market price of the risk was positive during the duration of analysis.

2. There exists a linear relationship between the systematic risk and the rate of
return.

3. The unsystematic risk does play a significant role as far as the price

determination of the risky asset is concerned.

Introduction

The purpose of this paper is to realize the possibility that the CAPM exists in
the Korean Real Estate Market (XREM).

Although real estates are big proportion of corporate finance in Korea, no one
has researched CAPM with KREM. This analysis is the first capital market test of
KREM based on the Korean Real Estate Index (KOREI). This analysis gives a basis
data for the further research of KREM.

Methodology

1. Data and Period

Tn this analysis, I selected 223 units from 265 units listed in KREM. Data on
these units were gathered quarterly over a 10-year period from 1989 to 1998.
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Time Period : From 1989 1* Quarter. to 1998 1* Quarter (10-year-quarterly

data)
I = 223 individual land units price index from a total of 265 units.
I, = Korean Real Estate Land Index -

After gathering the beginning-of-quarter land prices of the 223 land units, I
have come up with each unit’s quarterly rate of return by. using the following

formula.

Figure 1. Rate of Return — KOREI & Korean Stock Trend
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4 The Korean Appraisal Association. Korean Appraisal Journal. 1 99s.
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Where I, : The land price index of each zone
Pz : The price of each zone
P, : The price of the standard district of each zone

n; : The sample number of each zone

A quarterly rate of return on a market portfolio can be calculated by the

following.

265
1

R =——>1
m " 565 - it

@)

‘Where R,,, : The market portfolio rate of return at the t™ time-point.
The trend of KREMI during the period is depicted as below.

2. Portfolio

Using the first 18 quarters (1989-1993) of quarterly return data, 20 portfolios
are formed on the basis of a ranked Beta for individual assets. Each portfolio has 11-

12 assets.
3. Systematic Risk and Unsystematic Risk

A systematic risk of a portfolio, ﬁp, , is calculated by the following formula.

¢ Fama & MacBeth. * Risk, Return, and Equilibrium"” Journal of Political Economy. 1973:607-636
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Where cov(ff ) ,Em) and &z(ﬁm) are estimates of the portfolios obtained from
each quarterly return, and the proxy chosen for ﬁm, is * Fisher’s arithmetic Index,”
an equally weighted average of returns on all assets listed on the KOREI (Korean
Real Estate Index) in the t" quarter. The properties of this index are analyzed in

Fisher”. T use the standard error as unsystematic risk.
4. Portfolio Formation Period and Testing Period

To prevent investors’ bias, I ranked betas for the all-223 assets, ordered the
betas by size, and divided the betas of 223 assets into 20 porifolios. To get the rank

of each beta, I divided a formation period and five testing periods. (Figure 2, Table

1)

Figure 2. Portfolio Formation Period and Testing Period
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I Fisher, L. "Some New Stock Market Indexes.” Journal of Business.39(January 1966): 191-225



Table 1. Example of Portfolio

Portfolicl
-5i,no-kun Beta -5i,no-kun - Beta -Si,no-kun Beta -Si,no-kun Beta
{WKoSung 0.4948 | NamDongKu 0.9696 DoBongKu 1.1909 | KangDongKu 1.4525
{youngSan- 0.5305 | JongRoKu 1.0795 YeoJungBu- 1.2035 | SongPaKu 1.6271
*ohang- 0.5850 | KwangMyng- 1.1014 DongJakKu 1.2288 | KangNamKu 1.6366
s0kCho- 0.7023 | SuSungKu 1.1283 KwanAkKu 1.3089 | NoWonKu 1.6379
CNamKu 0.8233 | KJKwangSan 1.1526 SeougDongKu  1.3096 | EuWang- 1.7996

Utilizing the data mentioned above, with regard to executing an empirical

test, I set up the following cross-sectional regression model.

Rp: = ??0: + ?l!ﬁp! + ?zrﬁzpf + }?ZUEpI (§E)+ ﬁpt’ = 1,2,3,...... .20 (5)
Where R, = Portfolio p's average rate of return
ﬁp, = Portfolio p's systematic risk

5,(8) = Portfolio p's unsystematic risk

Furthermore, utilizing the inspection model of formula (5), I have established

three hypotheses, which are listed below.
Hypothesis 1 : The risk will be positively related with the market price.
Model 1: Ry =Po +Fubp+ps P=123,00,20

Hypothesis 2 : Between the systematic risk and the rate of return, there

exists a linear relationship.
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- ~ {5 = ~ 5 2 .
ModelZ:Rp,=70,+y,,( ot —-ﬂpt}+y2,(ﬂp,—ﬁp)‘+np,, p=123...20

Hypothesis 3 : Unsystematic risk has no effect on price determination of
the risky asset.
Model 3: . R, =70+ P By + 738 (6) + 51, p=123,.....,20

Meanwhile, in this analysis, I have executed the stepwise regression to find out
which of the three variables (namely, the systematic risk, the unsystematic risk and
error) is the most important'in determining the p'ortfolio= rate of return.

I analyzed three hypotheses with the statistics for the five periods; Average
Rate of Return (AchR), Beta, Beta Square, and Standard Error. (Table 2)

Result

Utilizing the data and the inspection model listed above and implementing the

model using the KREM, I have reached the following conclusions.

1. Hypothesis 1 : The market price of the risk is positive.
The estimate of'y, is positive (+) in the following formula (6). Therefore,
Hy:v,=0
H,:v,#0
Ry =Fy+PuBos+ s P=123,20 (6)

According to the null hypothesis (H,), there is no relationship between the rate

of return and the systematic risk.
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According to the alternative hypothesis (H,), there are positive (+) or negative
(-) relationships between the rate of return and the systematic risk.

A plot of the Betas demonstrates that in all cases, the rates of returns are
positive. (Figure 3)

As for the rates of return and betas for the testing periods, three of the testing

periods have positive relationships. (Figure 4)

Table 2. Statistic for 1* Testing Period

Portfolio AveRR Beta Beta Square  Standard Erro;
P1 0.022449 1.16519 1.357670 0.01955
P2 0.021599 1.15151 1.325965 0.01918
P3 0.021390 1.15310 1.329632 0.01912
P4 0.022952 1.18190 1.396881 0.01826
P5 0.022925 1.15142 1.325766 0.01812
P6 0.024056 1.19216 1.421239 0.01717
P7 0.022686 1.1453% 1.311916 0.01624
P8 0.023839 1.17440 1.379225 0.01762
P9 0.023607 1.19469 1.427273 0.01787
P10 0.022983 1.17895 1.389922 0.01786
P11 0.021291 1.14147 1.302948 0.01748
P12 0.0207%4 1.15084 1.324429 0.01785

-P13 0.021867 1.17012 1.369178 0.01847
P14 0.021552 1.16028 1.346245 0.01764
P15 0.020304 1.15278 1.328897 0.01755
P16 0.019476 1.11488 1.242954 0.01788
P17 0.018406 1.07437 1.154271 0.01815
P18 0.018170 1.06266 1.129245 0.01798
r19 0.017429 1.01485 1.029920 0.01685

P20 0.016986 0.96687 0.934842 0.01622
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Table 3. Summary for the regression : Hypothesis 1

Portfolio Coefficients t-statistic Significance
1 (Constant) 02124 109.551 .000
B 03278 9.924 .000
2" (Constant) 008925 48.148 .000
3 .02455 6.771 .000
3@ (Constant) - 001475 -8.835 .000
B 01339 2.972 .008
4% (Constant) -.004568 -54.238 .000
3 -.01415 -5.580 .000
5% (Constant) -.003748 -74.580 000
B -.01121 -8.881 .000

The estimate of the coefficient of B in Table 3 is statistically positive (+).
Three of five cases are positive and statistically significant. Therefore, the null

hypothesis (H, : v, =0) in Hypothesis 1 is rejected.

2. Hypothesis 2 : Between the systematic risk and the rate of return, there exists a

linear relationship.

Under this hypothesis, the estimate of ¥, is 0 from the following formula.

Therefore,

Hy:y, =08
H,:v,#0

£ Ky bon Yeal, Advanced Finance, Bi Bon, 1994, pp.454-470
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™

* According to the null hypothesis (H,), there is a linear relationship
between the rate of return and the systematic risk. '
* According to the alternative hypothesis (H,), there is no linear relationship

between the rate of return and the systematic risk.

A variable is centered by subtracting the mean of all rates of returns, creating
an adjusted variable with a mean of zero. In this process, a variable can be centered
relative to its sampie mean, or relative to its population mean if that happens to be
known. There are two reasons for centering variables in polynomial regression.

The first reason is that if the mean v, is high relative to v,, then the betas and
beta squares of successive terms might be highly correlated with one another as to
produce rounding errors. '

The second reason for centen'ﬁg variables before computing powers of Bata is
that the coefficient" of Bata s the slope or effect of beta, not at some randomly
chosen spot, but at the mean of b.etai.

All cases of Portfolio Testing Period (PTP) except for the 1% PTP are not
statistically significant. Therefore, the null hypothesis in Hypothesis 2 (H, : y,=0) is
failed to be rejected.  (Partially not support HO )

" Richard B. Darlington. Regression And Linear Model. McGraw-Hill, 1990. : 299
! After the Centering Process, I found that VIF is-lower than 10 which was over 10. Beta square term is fit
Jor the regression now.
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3. Hypothesis 3 : Unsystematic risk has no effect on price determination of a risky

asset.

The estimate of v, is 0 from the following regression equation formula.

Therefore,

Hy:vy,=0

H:v,#0

Rp! = 7?0: + J’}l!ﬁp,! + ?;Srgp,t(éi)'i' ﬁpr! pP= 132:33 ''''' :20
(8)

o According to the null hypothesis (H,), the unsystematic risk has no effect

on the price determination of a risky asset.

e According to the alternative hypothesis (H,), the unsystematic risk has

effect on the price determination of a risky asset.
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Table 4. Summary for the regression : Hypothesis 2

Collinearity Statistics

Portfolio - Coefficients t-statistic - Significance © Tolerance VIE

Before Centering Process ]
1" (Constant) 302 - 4.009 000

] -.668 -4.585 000 001 756.400

[ 365 5.224 .000 001 756.400
After Centering Process
1 .02077 95.058 %+ 000

1 .04521 Q.38 1H** .000 36 3.162

[ 136 3.120%* 006 316 3.162
o .003839 35.418%x* .000

f .02600 5.648 %% .000 646 1.548

32 03302 .530 .603 646 1,548
3rd -001651 -8.404%** .000

B 01625 3451 %% 003 .848 1.179

i 128 1.559 137 .848 1.179
4= -004571 -37.190%* 000

B -.01418 -5.158%+* 000 901 1.110

- 002863 036 972, 901 1.110

50 -003757 -52.83] .000

B -.01130 =8.104 %%+ 000 .885 1.13)

B 005894 .191 851 .85 1.130

* ; P-value p<.05, ** : p<.01, ¥%¥ : p<.001

Table 5. Summary for the regression : Hypothesis 3

Portfolio Coefficients t-statistic Significance
¥ (Constant) __ -01121 2.555 021
B 03555 10.280 .000
SE -.442 -1.827 085
2% (Constant) -01721 -4.031 001
B 02283 4,773 .000
SE .09024 566 579
3¢ (Constant)  -.01861 -4.400 .000
B 01527 3.732 .002
SE 361 2.381 029
4% (Constant) 009238 5.787 .000
B -.01646 -9.562 .000
SE 386 5.006 000
5% (Constant)  .005641 6.755 .000
B -01071 -13.348 .000
SE 265 5314 .00G
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In table 5, coefficients of SE are positively and statistically significant in 3
cases. (3%, 4" and 5% ) Therefore, the null hypothesis in Hypothesis 3 (H, : y;=0) is
rejected ( partially supported ). In 1% PTP, it shows negative sign of coefficient with
no significant level, otherwise 2™ , 3%, 4" and 5" PTPs show positive signs of

coefficient.

Conclusion

Utilizing the data and implementing the model described above, I have

reached the following conclusions:
1. The market price of the risk was positive during the duration of analysis.

2 There exists a linear relationship between the systematic risk and the rate of

retum.

3. The unsystematic risk does play a significant role as far as the price

determination of the risky asset is concerned.

Furthermore, the fact that 3, determines the greatest amount of influence in
the portfolios' rates of returns was proven by the stepwise regression. Consequently,
/3, is not only a decisive factor that comes to explaining the rate of return in the

Korean real estate market, but also is the only yardstick in measuring risk.

However, considering the assumption of the CAPM that all investors are risk-
averse, | can not conclude that the CAPM theory materializes in the Korean Real

Estate Market even though there may be some statistical significance.
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