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Abstract

In this paper, we examine the market efficiency in KOSDAQ in the context of the
relative market-macrostructure of main board and new market, focusing on volatility
which is a market-microstructure variable. For this, we apply the Engle and Lee (1999)
component model to the indices representing the main boards and new markets of Korea,
U.S,, and UK. stock markets, where the component model decomposes volatility into a
permanent and a transitory component. In order to compare the estimates of each
volatility component in main board and new market of a country, we develop new test
statistics. We use the following indices for analyses: the KOSPI200 stock index and the
KOSDAQ50 stock index, the S&P 500 index and the Nasdag 100 index, the FTSE 100
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index and the FTSE AIM all-shares index. We use intraday data exclusively for the
KOSP200 stock index (January, 2000 to December, 2005) and the KOSDAQS50 stock index
(November, 2000 to December, 2005). We also use daily data for all related indices from
January, 1990 to December, 2005, except for the KOSDAS0 stock index (for which we use
January, 2000 to December, 2005) and the FTSE AIM all-shares index (for which we use
January, 1996 to December, 2005) due to the data availability.

Our paper makes the following contributions: First, this is the first paper which
evaluates the market efficiency in KOSDAQ considering its economic status in the Korean
stock markets as well as comparing KOSDAQ to Nasdaq and AIM, the most successful
new markets in the world, which have similar economic status in the stock markets of
their respective countries to KOSDAQ in Korea. Second, this is the first Korean paper
which analyzes volatility by decomposing it into a permanent and a transitory component.
For decomposition, we use the Engle and Lee (1999) component model. Third, in this
paper, we develop new test statistics by which we can compare the absolute and relative
magnitude of estimates of volatility components, where relative magnitude is defined as
the ratio of transitory components to volatility.

We obtain the following results about market efficiency in KOSDAQ), tested focusing
on volatility.

<Results using intraday data>

e Both components are statistically significantly persistent, longer than a trading
day, for both the KOSPI200 stock index and the KOSDAQ50 stock index for all
return periods except the fifteen-minute return. Unexpectedly, the transitory
component of the KOSDAQS0 stock index is less persistent than that of the
KOSPI200 stock index.

e The relative magnitudes in KOSDAQ are statistically significantly larger than the
relative magnitude in the KOSPI market for the fifteen-minute and the one-hour
returns. However, the difference of the relative magnitude between two markets
is much smaller and is statistically insignificant for the returns with longer period.

<Results using daily data>

e The persistence of permanent and transitory components in the U.S. and the UK.
main boards and new markets is very similar to that in Korean main board and
new market for which we have used both intraday and daily data. The only
exception is a transitory component of FTSE AIM all-shares index, which
persistence is very short.

e The relative magnitudes in both KOSDAQ and the former Korea Stock Exchange
(hereafter the KOSPI market) are fairly high compared to those in U.S. and UK,
but the difference of their relative magnitudes is not statistically significant. Since
the IT bubble burst in 2001, however, the relative magnitude in KOSDAQ has



become larger than that in the KOSPI market. On the other hand, both differences
of relative magnitudes between main board and new market in U.S. and UK. are
statistically significant. For U.S., the relative magnitude in the Nasdag 100 index is
surprisingly smaller than in S&P 500 index. For UK, as expected, the relative
magnitude in the FTSE 100 index is smaller than in the FTSE AIM all-shares
index.

Taken together, after controlling for the intrinsic characteristics of both markets by
using their permanent components, we draw the following conclusions: According to our
test results, the market efficiency in KOSDAQ is not inferior in any way to the market
efficiency in KOSPI market. Recently, however, the KOSDAQ has been relatively less
efficient than the KOSPI market. In addition, KOSDAQ can be compared with Nasdaq
and AIM, after analyzing and comparing it to those markets in the context of
macrostructure. In other words, given the market efficiency of main board in Korea,
U.S,, and UK. stock markets, the market efficiency of KOSDAQ is as great as that of
Nasdaq, but it is larger than the market efficiency of AIM.

The analysis of market inefficiency utilizing transitory component of volatility is
virtually equivalent to the analysis of the market quality. However, there is a variety of
proxies for market quality. Thus, as a further study, it would be very useful to compare
the efficiency of the KOSDAQ and KOSPI markets, using these different proxy variables
comprehensively. It would also be worthwhile to research the possibility of extending the
Engle and Lee (1999) component model into MGARCH (multivariate GARCH) to obtain

more reliable estimation.
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<Table 1> Relationship between Volatility Components and Market Efficiency

Permanent Component

Transitory Component

Reflecting  Information steadily flowing Two kinds of information flowing into the
the entry  into the market (esp. market that transitorily influence volatility.
of new macro-information) whose First, the temporary inflow of information
information price impacts on stocks are (e.g., September 11 in U.S) which impacts
highly correlated the whole economy. Second, idiosyncratic
information on firms which has little effect
on the overall market; this information
cannot persistently impact the market (see
footnote 13)
Reflecting  Uninformed investors' Market friction. Uninformed investors’
market participation which induces participation in the market in a random way
mefficiency a consistent fraction of
total volatility
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Zrofl digk 7 AP Ao A7]1E vlalsteH hashAl 44 84 AlAEe]
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<Table 2> Descriptive Statistics for Indices Associated with
KRX, NYSE, Nasdaq, LSE, and AIM Using Daily Dala

Index Sample No. of Avg. Avg. First-Order
Period Obs.  Return(%) Std. Dev. of Autocorrelation

Return(%) Coeff.
KOSPI200 1990-2005 4,363 0.0131 1.8975 0.0841"
KOSDAQ50 2000-2005 1,475 -0.0989 2.5749 0.1110
S&P 500 1990-2005 4,036 0.0315 1.0130 -0.0005
Nasdag 100 1990-2005 4,036 0.0496 1.9326 -0.0256
FTSE 100 1990-2005 4,040 0.0207 1.0273 0.0127
AIM 1996-2005 2,527 0.0018 0.8297 0.3411"

This Table provides descriptive statistics for KOSPI200 stock index, KOSDAQ50 stock
index, S&P 500 index, Nasdaq 100 index, FTSE 100 index, and FTSE AIM all-shares
index (abbreviated to AIM index) using daily data. The Table presents the index, the
sample period, the number of observations, average return, standard deviation of return,
and the first-order autocorrelation coefficient of return. The data periods for KOSDAQS0
stock index and AIM index are shorter than other indices due to data availability. The
daily return for each index is constructed by log difference of two consecutive daily
indices, r,=log(p,/p, ;). The average return, standard deviation, and first-order
autocorrelation of the daily return for NYSE (Nasdaq) composite index are 0.0321 (0.0380),
0.8918 (1.5419), and 0.0481° (0.0371%) respectively. The significance of the first-order
autocorrelation coefficient is tested by the Ljung-Box test. * indicates the significance at
the 5% level.
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<Table 3> Descriptive Statistics for KOSPI200 Stock Index
and KOSDAQ50 Stock Index Using /ntraday Data

Index Return No. of Avg. Avg. First—-Order

Period Obs. Return Std. Dev. of Autocorr.

(%) Return (%) Coeff.

KOSPI200  Fifteen Minutes 35,083 0.0012 0.3630 -0.0440"
One Hour 8,839 0.0046 0.6884 0.0187"

Half-Day 2,951 0.0137 1.2143 0.0799"

Day (Intraday Ret.) 1476 0.0275 1.8259 0.0064
KOSDAQ50 Fifteen Minutes 30,212 -0.0024 0.3397 -0.0215"
One Hour 7,553 -0.0097 0.6627 0.0659"

Half-Day 2,521 -0.0290 1.2004 0.1460"

Day (Intraday Ret.) 1,261 -0.0580 2.1415 0.0067

This Table provides descriptive statistics for KOSPI200 stock index and KOSDAQ5S0
stock index using intraday data. The Table presents the index, the return period, the
number of observations, average return, standard deviation of return, and the
first-order autocorrelation coefficient of return. The data period for KOSPI200 stock
index is from January, 2000 to December, 2005, while that for KOSDAQS0 stock index
is from November, 2000 to December, 2005. The number of observations for
KOSDAQ50 stock index is less than that for KOSPI200 index since its intraday data
are only available from November 20, 2000. The intraday return of each interval for
index is constructed by log difference of two consecutive associated indices,
r, =log(p,/p,_,). The intraday return is calculated from the first trade for each day.
The significance of the first-order autocorrelation coefficient is tested by the
Ljung-Box test. * indicates the significance at the 5% level.
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<Table 4> Estimation Results of the Component Model for
Intraday Returns to KOSPI200 Stock Index and
KOSDAQ50 Stock Index

Coefficient Estimates

Frequency a+ g

w P ¢ a B
<Panel A> KOSPI200 Stock Index
Fifteen 0.4755 0.0000" 0.9999"  0.0095°  0.1378" 0.3377"
Minutes (0.0000)  (0.0000) (0.0002) (0.0035)  (0.0159)

One Hour 0.9877 0.0000" 0.9993"  0.0117°  0.0107°  0.9770°
(0.0000)  (0.0002) (0.0015) (0.0018)  (0.0041)
Half-Day 0.9869 0.0000 0.9997  0.0048 0.0447°  0.9422"
(0.0000)  (0.0011) (0.0066) (0.0076)  (0.0083)

Day 0.9700 0.0000 0.9993  0.0100 0.0667 0.9033"
(Intraday Ret.) (0.0000)  (0.0005) (0.0081) (0.0147)  (0.0222)
<Panel B> KOSDAQ50 Stock Index

Fifteen 0.6518 0.0000°  0.9997" 0.0146"  0.1952" 0.4666"
Minutes (0.0000)  (0.0001) (0.0004) (0.0051)  (0.0110)

One Hour 0.9828 0.0000 0.9999 0.0016°  0.0462°  0.9366"
(0.0000)  (0.0001)  (0.0006) (0.0022)  (0.0028)

Half-Day 0.9485 0.0000 0.9996 0.0032 0.0847°  0.8638°
(0.0000)  (0.0007)  (0.0020) (0.0104)  (0.0195)

Day 0.9120 0.0000 0.9993"  0.0066 0.0945°  0.8175"
(Intraday Ret.) (0.0000)  (0.0003)  (0.0041) (0.0192)  (0.0369)

The Table shows the estimation results of the following Engle and Lee (1999) component
model for intraday returns to KOSPI200 stock index and KOSDAQ50 stock index:

r,=m,te
h, :qt+a(€?7qt—1)+ﬁ(ht—1 7qt71)

G =wtpg +¢(€t2_ht—1)

where (w,o,8,p,¢) are fixed parameter, €, 1s serially uncorrelated with zero mean and
conditional variance h,. ¢, is the time-varying permanent component of h,. We use the
Maximum Likelihood Estimation (MLE) for estimation. The data period for KOSPI200
stock index is from January, 2000 to December, 2005, while that for KOSDAQ50 stock
index i1s from November, 2000 to December, 2005. The data period for KOSDAQ50 stock
index is shorter than that for KOSPI200 stock index due to the data availability. The
intraday return of each interval for index is constructed by log difference of two
consecutive associated indices, 7, =log(p,/p, ;). The intraday return is calculated from
the first trade for each day. Standard errors are in parentheses. ¥ for p indicates that
the null hypothesis of p=1 is rejected at the 5% level. * for other variables indicates the
rejection of the typical null hypothesis of the zero coefficient at the 5% level.
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<Table 5> The Average Ratios of Transitory Component to Total
Variance of /ntragay Returns and Their Upper and
Lower Bounds: KOSPI200 Stock Index and
KOSDAQ50 Stock Index

KOSPI200 Stock Index KOSDAQ50 Stock Index

Avg Lower Upper Avg Lower Upper
Bound Bound Bound Bound

Index

Fifteen Ratio 0.1713°  0.1625 0.1802 0.2449  0.2367 0.2532
Minutes Transitory —0.0287°  0.0272  0.0302  0.0396  0.0383  0.0409
Permanent 0.1389° 01376  0.1402  0.1220  0.1206  0.1234

One Ratio 0.1070° 01023  0.1118 03050  0.2947  0.3152
Hour Transitory 0.0571°  0.0550 0.0592 0.1782  0.1707  0.1856
Permanent 0.4765° 04701 04829 04060  0.4034  0.4086

Half Ratio 0.2773 0.2641 0.2903 0.2812  0.2633  0.2986
-Day Transitory 0.5163 0.4880 0.5446  0.5115 04724  0.5506
Permanent 1.3456°  1.3312 1.3600 13076  1.2936  1.3215

Day Ratio 0.2483 0.2310 0.2654 0.1989  0.1801 0.2178
(Intraday Transitory  1.0190 0.9427 1.0954  1.0401 0.9405  1.1398
Ret.) Permanent 3.0849 3.0323 31375 41883  4.0937  4.2829

The Table shows the average ratios of transitory component to total variance of intraday
returns and their upper and lower bounds. It also shows the averages of each component
of the variance for intraday returns. Transitory and permanent components are estimated
using the following Engle and Lee (1999) component model for intraday returns to
KOSPIZ200 stock index and KOSDAQS0 stock index:

r,=m,te
h, :qt+a(€r2,_qt—1) +ﬁ(ht—1 _Qt—1)

¢ =wtpg_, +¢(€?_ht—1)
where (w,a,8,p,¢) are fixed parameter, €, is serially uncorrelated with zero mean and
conditional variance h,. ¢, is the time-varying permanent component of h,. We use the
Maximum Likelihood Estimation (MLE) for estimation. The data period for KOSPI200
stock index is from January, 2000 to December, 2005, while that for KOSDAQS0 stock
index is from November, 2000 to December, 2005. The data period for KOSDAQ50 stock
index is shorter than that for KOSPI200 stock index due to the data availability. The
intraday return of each interval for index is constructed by log difference of two

AR KOSDAQOIA o =LA vehdrs AL
KOSDAQo] A#fAAAre AR 2 $o 584 =7



consecutive associated indices, r, =log(p,/p, ;). The intraday return is calculated from
the first trade for each day. “Ratio” denotes the ratio of transitory component to total
variance of each intraday return. * indicates the significance at the 5% level. The test
statistics for comparison of the Ratio between KOSPI200 stock index and KOSDAQS0
stock index are calculated by the following way. First, for each return interval, we
estimate the permanent and transitory components and their standard errors: PC for
permanent component and 7°C for transitory component. At this stage, we do not use the
absolute value for estimates. Second, assuming that PC and 7TC follow the normal
distribution, we calculate max and min for PC and 7TC at 95% confidence interval.

Third, the test statistics are defined as the ratio 7(% The upper and lower bounds

of the ratio at 95% confidence interval are as follows:

| TC |!H{lX .
Pe, 4 7o Lower bound

max

| 7C ...
PG +1 IC]

min

Upper bound:

Fourth, we check whether the confidence intervals for KOSPI200 stock index and
KOSDAQ50 stock index overlap each other, or not. If they do not overlap, then they are
statistically significantly different at the 5% level.

- e = =1 Q
e F AGe QEARE o83 BAS Y5, o F =i Jte] FAY
I} ALA

Fog goste] HlaiEAl gtk KOSDAQ(2000~2005), ATM(1996 ~2005)
& A9E Addne AR BHIAE s 3] AAY
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<Figure 1> Conditional Variance and Its Permanent Component
from the Component Model
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h: and q; denote the conditional variance and its permanent component, respectively, defined

in the Engle and Lee (1999) component model.
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<Table 6> Estimation Results of the Component Model for

Daily Returns to Indices from Main Boards and
New Markets in Korea, U.S., and U.K.

Sample Index Coefficient Estimates
Period w P (z) 6% ﬁ
1990-2005 KOSPIZ200 0.0000 1.0000  0.0187" 0.1012" 0.8329"
(0.0000)  (0.0000) (0.0035) (0.0118) (0.0212)
2000-2005 KOSDAQS0 0.0000 0.9987  0.0083 0.0907" 0.8121"
(0.0000)  (0.0009) (0.0042) (0.0170) (0.0347)
1990-2005 S&P 500 0.0000" 0.9984  0.0208" 0.0529" 0.8898"
(0.0000)  (0.0012) (0.0061)  (0.0137) (0.0327)
1990-2005 Nasdaqg 100 0.0000 0.9987  0.0278" 0.0529" 0.8588"
(0.0000)  (0.0015) (0.0079)  (0.0165) (0.0561)
1990-2005 FTSE 100 0.0000" 0.9955"  0.0326 0.0536" 0.8918"
(0.0000)  (0.0020) (0.0098) (0.0121) (0.0247)
1996-2005 (FT?EI)MAIM 0.0000" 0.9708" 0.1884" 0.2381" 0.2509
(0.0000)  (0.0082) (0.0265) (0.0263) (0.0466)
All-Shares)

The Table shows the estimation results of the following Engle and Lee (1999)
component model for daily returns to indices from main boards and new markets in
Korea, U.S., and UK.:

r,=m,te
h, :qt+a(€?7qt—1)+ﬁ(ht—1 7qt71)

G =wtpg_, +¢(€t2_ht—1)

where (w,a,3,p,¢) are fixed parameter, ¢, is serially uncorrelated with zero mean and
conditional variance h,. ¢, is the time-varying permanent component of h,. We use the
Maximum Likelihood Estimation (MLE) for estimation. The data period for all indices
except KOSDAQS0 stock index and FTSE AIM all-shares index (abbreviated to AIM
index) are from January, 1990 to December, 2005, while those for KOSDAQS0 stock index
and AIM index are from January, 2000 to December, 2005, and from January, 1996 to
December, 2005, respectively. The data periods for KOSDAQS0 stock index and AIM
index are shorter than other indices due to the data availability. The daily return for
index 1is constructed by log difference of two consecutive associated indices,
r, =log(p,/p, ). Standard errors are in parentheses. * for p indicates that the null
hypothesis of p=1 is rejected at 5% level. * for other variables indicates the rejection of
the typical null hypothesis of the zero coefficient at the 5% level. As references, the
estimates of p,¢,a,3 for NYSE composite (Nasdaq composite) index are 1.0000" (0.99917),
0.0255" (0.0242"), 0.0663" (0.09527), 0.8814" (0.8258"), respectively.
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<Table 7> The Average Ratios of Transitory Component to
Total Variance of Daily Returns and Their Upper
and Lower Bounds: Main Boards and New Markets
in Korea, U.S., and U.K.

Avg Lower Upper Avg Lower Upper
Bound Bound Bound Bound

<Panel A> KOSPIZ200 Stock Index KOSDAQ50 Stock Index
Ratio 0.2298 0.2167 0.2413 0.2398 0.2174 0.2621

Temporary — 1.1247" 1.0696 1.1797 1.8295 1.6599 1.9992
Permanent  3.7877 3.7082 3.8672 5.8013 5.6283 5.9742
<Panel B> S&P 500 Index Nasdag 100 Index
Ratio 0.1709" 0.1602 0.1817 0.1295 0.1190 0.1402
Temporary  0.2101° 0.1983 0.2219 0.5577 0.5220 0.5934
Permanent  1.0197 0.9995 1.0398 3.7501 3.6377 3.8624
AIM Index (FTSE AIM
All-Shares Index)
Ratio 0.1676" 0.1565 0.1790 0.2209 0.1864 0.2576
Temporary  0.2082 0.1959 0.2204 0.2026 0.1763 0.2289
Permanent  1.0337 1.0113 1.0561 0.7144 0.6597 0.7692

<Panel C> FTSE 100 Index

The Table shows the average ratios of transitory component to total variance of daily
returns and their upper and lower bounds. It also shows the averages of each component
of the variance for daily returns. Transitory and permanent components are estimated
using the following Engle and Lee (1999) component model for daily returns to indices
from main boards and new markets in Korea, U.S., and UK.

r,=m,te
h, :qt+a(€r2,_qt—1) +ﬁ(ht—1 _Qt—1)

G =wtpg—, +¢(5r2,_hf,—1)
where (w,o,0,p,¢) are fixed parameter, €, is serially uncorrelated with zero mean and
conditional variance h,. ¢, is the time-varying permanent component of h,. We use the
Maximum Likelihood Estimation (MLE) for estimation. The data period for all indices
except KOSDAQS0 stock index and FTSE AIM all-shares index (abbreviated to AIM
index) are from January, 1990 to December, 2005, while those for KOSDAQAS0 stock index
and AIM index are from November, 2000 to December, 2005, and from January, 1996 to
December, 2005, respectively. The data periods for KOSDAQS0 stock index and AIM
index are shorter than other indices due to the data availability. The daily return for
index 1is constructed by log difference of two consecutive associated indices,
r, =log(p,/p, ;). “Ratio” denotes the ratio of transitory component to total variance of
each daily return. * indicates the significance at the 5% level. The test statistics for
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comparison of the Ratio between two indices of main board and new market in Korea,
U.S., and U.K. are calculated by the following way. First, for each index daily return, we
estimate the permanent and transitory components and their standard errors: PC for
permanent component and 7°C for transitory component. At this stage, we do not use the
absolute value for estimates. Second, assuming that PC and 7TC follow the normal
distribution, we calculate max and min for PC and 7C at 95% confidence interval.

Third, the test statistics are defined as the ratio 70‘% The upper and lower bounds

of the ratio at 95% confidence interval are as follows:

| TC |!H{)X .
PCpin 1 TCT .. Lower bound:

max

| 7C,.;.
PG +1 IC]

min

Upper bound:

Fourth, we check whether the confidence intervals for main board index and new market
index overlap each other, or not. If they do not overlap, then they are statistically
significantly different at the 5% level. As references, the estimates of ratio, upper and
lower bound for NYSE composite (Nasdag composite) index are 0.2018 (0.2117), 0.1904
(0.1957), 0.2135 (0.2280), respectively.

oo Hlal, W= F=ollA = FAI Hﬂr AAAZFZRE] A A2717F BAA LR
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a2 5Ado] Folzl AEjdA o] Al &84S NYSEZL FAIG 24 2219
I3 EAE FoX AR ds o A EEEETY U Foe S AR
o} WA o F A2 d9-+= FTSE 100 index®] At =27]17F 16.8% %= 22.1%
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