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<Table 1> Summary Statistics

This table shows the summary statistics. Difference is KOSPI 200 futures price minus its theoretical price.
Volume and expiry represent KOSPI 200 futures trading volume and KOSPI 200 futures’ number of

days to expiration date, respectively.

N mean std min max
Panel A : Full Sample
Difference 4,264 -1.23 1.43 -10.86 14.03
Volume 4,269 75,937.81 114,331.80 1 513,050
Expiry 4,269 146.39 96.52 0 370

Panel B : Near-the-month index futures

Difference 1,455 -0.37 0.70 -5.73 2.76
Volume 1,460 222,476.52 76,989.88 86,495 513,050
Expiry 1,460 44.20 26.39 0 97

Panel C : Far-the-month index futures

Difference 2,820 -1.67 1.51 -10.86 14.03
Volume 2,820 571.17 4,405.87 1 90,829
Expiry 2,820 198.91 75.02 13 370

2. 3A AeedEy 24
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<Table 2> Difference between Futures Price and Theoretical Price

This table shows the differences between futures price and theoretical price and the probability of positive

differences, as a function of the prior 60-day KOSPI 200 return

Panel A : Full sample

conditions N Mean D t-value p-value (Br;)g) (DTSE;”O) (Dn;gino)
R(-0.15 448 -0.523 -6.250  (.0001 0.324 1.178 -1.338
R(-0.10 681 -0.788 -11.940  €.0001 0.263 1.103 -1.462
R(-0.05 907 -0.945 -17.120  €.0001 0.228 1.061 -1.538
R(O 1,309 -1.114 -25.340 (0001 0.188 0.950 -1.592
R)0 2,966 -1.278 -51.490  (.0001 0.121 0.449 -1.515
R)0.05 2,231 -1.336 -46.090  {.0001 0.108 0.427 -1.549
R»0.10 1,406 -1.421 -39.670 {0001 0.080 0.495 -1.587
R)>0.15 551 -1.662 -28.300  <.0001 0.054 0.650 -1.795
all data 4,275 -1.228 -56.100  (.0001 0.141 0.653 -1.538
Panel B : Near-the-month index futures

conditions N Mean D t-value p-value (Brfl())) (Dr;][e)a;no) (Dn/]Dea<n0)
R(-0.15 172 -0.165 -1.990 0.048 0.407 0.816 -0.838
R(-0.10 255 -0.258 -4.040 < .0001 0.353 0.776 -0.822
R(-0.05 333 -0.367 -6.810 < .0001 0.309 0.733 -0.860
R<O 462 -0.378 -9.030 < .0001 0.301 0.625 -0.810
R)0 993 -0.368 -19.700  { .0001 0.257 0.334 -0.611
R)0.05 741 -0.373 -17.940  { .0001 0.243 0.312 -0.593
R»0.10 455 -0.472 -17.530  (.0001 0.182 0.319 -0.648
R)>0.15 172 -0.699 -15.290  ( .0001 0.116 0.312 -0.831
all data 1,455 -0.371 -20.160  { .0001 0.271 0.437 -0.672
Panel C : Far-the-month index futures

conditions N Mean D t-value p-value (Brfl())) (Dr;][e)a;no) (Dn/]Dea<n0)
R(-0.15 276 -0.747 -6.020 < .0001 0.272 1.516 -1.591
R(-0.10 426 -1.105 -11.620  (.0001 0.209 1.434 -1.775
R(-0.05 574 -1.280 -16.390  ( .0001 0.181 1.386 -1.869
R<O 847 -1.516 -25.400  ( .0001 0.126 1372 -1.933
R0 1,973 -1.736 -55.270  { .0001 0.052 0.733 -1.872
R)0.05 1,490 -1.815 -50.080 ¢ .0001 0.040 0.775 -1.924
R)>0.10 951 -1.876 -42.260  {.0001 0.030 1.000 -1.966
R)>0.15 379 -2.099 -28.980 ¢ .0001 0.026 1.328 -2.192
all data 2,820 -1.670 -58.770  { .0001 0.074 1.058 -1.890

HSX40} HEXL0| B3 MUY DUEZE 24 9
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<Table 3> Chi-Square Tests

This table shows the results of Chi-Square tests of the relation between the number of KOSPI 200 futures
pairs with differences(futures price - theoretical price) and past 60-Day KOSPI 200 returns.

Panel A : Full sample

D(O0 D)0 Total
R{0% 1,071 (1,132) 246 (185) 1,317
RY0% 2,630 (2,569) 358 (419) 2,988
Total 3,701 604 4,305
x?=33.995, p-value ¢ .0001
R{(-5% 703 (781) 207 (129) 910
R)5% 2,012 (1,934) 240 (318) 2,252
Total 2,715 447 3,162
x> =78.046, p-value( .0001
R{(-10% 505 (589) 179 (95) 684
R)10% 1,306 (1,222) 112 (196) 1,418
Total 1,811 291 2,102
x*=129.147, p-value ¢ .0001
R{(-15% 305 (372) 145 (78) 450
R)15% 529 (462) 30 97) 559
Total 834 175 1,009

x*=125.423, p-value ¢ .0001
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Panel B : Near-the-month index futures

D(0 D)0 Total
R{(0% 331 (345) 139 (125) 470
R) 0% 761 (747) 255 (269) 1,016
Total 1,092 394 1,486
x* =3.304, p-value = 0.069
R{-5% 233 (249) 103 (87) 336
R) 5% 583 (567) 180 (196) 763
Total 816 283 1,099
x*=6.088, p-value = 0.014
R(-10% 168 (196) 90 (62) 258
R)Y10% 384 (356) 83 (111) 467
Total 552 173 725
x?=26.781, p-value ¢ .0001
R(-15% 104 (130) 70 (44) 174
R)Y15% 160 (134) 20 (46) 180
Total 264 90 354
x? =39.566, p-value ¢ .0001
Panel C : Far-the-month index futures
D(0 D)0 Total
R{0% 1,071 (1,132) 246 (185) 1,317
R) 0% 2,630 (2,569) 358 (419) 2,988
Total 3,701 604 4,305
x?=33.995, p-value ¢ .0001
R{-5% 703 (781) 207 (129) 910
R) 5% 2,012 (1,934) 240 (318) 2,252
Total 2,715 447 3,162
x? =78.046, p-value ¢ .0001
R(-10% 505 (5890 179 (95) 684
RY10% 1,306 (1,222) 112 (196) 1,418
Total 1,811 291 2,102
x*=129.147, p-value ¢ .0001
R(-15% 305 (372) 145 (78) 450
R)15% 529 (462) 30 97) 559
Total 834 175 1,009

x?=125.423, p-value ¢ .0001

12 sams 258 M1 2011



A Mg Al 280) Autel A2 H%7t BAfo] A& olgof 17 BESolE
wlE a3 @Eo] a7 trehta ARl okalA] Urehhs o g2 2ol
2 ofgA Met FEEdwd] gt ALK At el Al o] 1 gele

el AR AL YL HBIFAT MY o744 ol 7k S()olL ool Lt
of wel A1Zo] it HEHH0] B o|E7H] Huk 2 i B, AR
G35t AE7HH o) ol 27bA R AL wt HES, ARFNES] A
itk GAHOR HEHEE 417 olFo] A 5 Yot BEFHEL ofe] 714 ATt
w Zeulgo] £t 77 A|4ol B mUEATE B} o271 nr}
2 yo} ﬁ%ﬂaﬂ o|E7kAmT} B2 u m} Ao thieo] Bpl Ao et

= R st oRelith 250l BAC AL ] Appelel BRI

N3} @8 FAo] 2 GFS ek 1 Fol AjAdAte] BFo] B0l E

K23 Bl vAs A)d Bige] oj t‘w}o}H}— F2st4ck A }zm

£7129] Hol7h Soluf Folufel met FES 1) )2 UrolA Giv]

w5 oAl BEOR A HARRS mAso] A 40
051 o

o %ﬂ

FE 1 HEAZ0] ol27H Bt £2 W17 > o £712)

o] 49 Ao AdAE AL st BES jetic AEhEL 417 o]0
AT wheb o)A FuEATS But gk

AR, B9 A5SlEo] loletd RUH LN MY BB 1AL o
(9] WO FAlo] To] 2ot AFL Gk AeANRY WIQl Aot A
e MBS e A7k 20102 A§3 ABAS 45A7E acoz

5) FAFm =] HE A=A Rl AR F25(2006), ©fFA] - RIZIY - AFe)(2010) 2.

HEXI4e HEXL0 OE HUY zUgdE 24 13



= =7}

oz

A

SHO

70

& Aol AR

7}

e

£, 3719] A|5g0l B0l S0l

g0
Ql

&
&

5?4

(o)

R
&Y

A

79| H]sto]

=

gy, 22y Aol AR
=

sk Aol A ezl

A 7)7)= shAut o] &I}

717o] @

Ao
=
=

=]
=

_‘1

= olaio] Al

L
Haat

WA A9 ol Ad o] Ggo] Mol vl

A

ich
st
82

W%
[e)
Ay

Al

1

o2 FAo & Ul

A717] ol

¥

o] o874 Bt W

¥

[e]
=

=

H
T+
A
il

_1

g]

)

2

k. o] Ao} ehate]

o2 A Pt
A, A9 Aol ol HrieolEe]

T

9
agloz A8 mebA

4l
£

3

A

%
o] 79 2ol e

L

shaet 2 Gepde. ok

A SEpA =

ks

2 o @ol siRithd AdE7hAn o] 2714 0] ZopA BR A7 7|27 A} gloiA]

Al slof ZRejA

3

Aol ol MR H]:
Aol Ae 7|55

1
el A
A7)

=]
=

A

517 Uebt

w7

oA

ol

of

o el @E7kE et At

Al Eof A7 AR QoA Al HER Age] ittt RulE et AR

i @3] ofHEoR o 7Fe

14 2mprs M252 M15 2011



£, 37)9] A4olgol S0l BUR A 4B B2 /12L S0
o o= FA0) o] el A4S deh AelAdAe B9l HEu Y BB
HEL HEHAS 4571 89
gk uebs AolAd A YFow HE )
o steaith ojelat 4% Ao ofe mulHan Age] ghe muy vk
2sPA LR, T ol 49 2

Qojiet.

A A Aol ARl et BUE AT ArhH 02 skt dhej e 787}
QolA7A HE Askdo] s F uire] 9ol W2 et BHH AN Hha O
2 7§510] A7 317 glot A H
W A9 nE At #A dojud @
3} meh A ehdek

lo
fru
0
ofo
erg
=
et
o
N

ﬂﬂﬂ =
2
=
S
g
=
o,
fol
o
~
>
il
2
=
St
3
=
uit1}
foi

A
rfu
g
o
i
o
%
QL
‘4,
r>~
o
N

3 AE7HAo] o2t & it U 1 £ A
of Bl I AE7HA) v BEHAe] § Bol v
dE71A0 AB77E o] WAL o] G 22L
A A7VAAT} 37 K)ol o] AETHA HAE mal
A871 o] wAe mHo] A et @Akah Qg

A

ot HS

!

SJollfe] e HETHAo0] ol 2714 Het B8 Yot B u L Hjol A4
WYgoz Hgo] ga BUHETL @] oet LAYEI B A Gehths
Aoleh. L Aol A Ao WEo] B Ei ;%94 AHAuss do ﬂ"‘ﬂﬂﬂ

o
[
>
=4
o
x
T
Pal
=+
=2
fin)
ol
0z
=)
i)
o
=
or
oy
H
[l
1%
N
Ul



Lt
olg AN W ) A e Aoln ol %9
stk et Aol Aol whek e b A4 AT 0 AR MR A
A9 g BAMSE F7h
< L A B9 242l B4 4
(R-square) 7} 58.98%, HHUE2] AAATLE 4588% % v]$ =t 22 1)9 I}A £oE
il

2E el RETES] B7A40,) i BE HE7h 00 tE EYuss
ERARE A9 Fo] oA e 2 HolZth g 2280 A9
A0 N folalAIuH-gt=-809) UUBO] Aol oI5 erhi-gk=
189). T2 W42 Testyl UUR 49 BARRS Y muE A} AST

o u]AE S BALOR O Hol7k §eS Sulaieh. AU H ool

A2l B, +5,) 22 FAET Td=
845 19T o TEEY Fol e Ee] BiEarE £2 D] 4R 2
)04 2A yehdts Ae Rtk ddEe] Aol 5,9 Al ghol Ble1F

olut &(-)olH HlFH oz ()¢ F AT T8, +8) 2 AR =)0
Eo] 3£ 2)9 dARITES of= Pl deEe magayt S mulgay)
dFolle & AolM AHgE

2oy A vehe 449 dAdd 2y 2de
Haese $AE 5, A

=
=
 3jop & Bast 9

S o
oJulaiek) B FESL BRF 9ol HolAdAte] BEo] ATHLE £ 29}

6) By+ By =00] 3t F-test®] A¥H= ohS3 2ok ZYEFEEL] F(1,1429) = 26.20(p%k<0.0001). YLE
HEH O] F(1,2811) = 7.56(p%k = 0.006). Wald test®] A= Zrth(Hamilton(1994) #=x). TEEEEO)
X2(1)=26.20, YEEFEL] y?=71.56.

7) 2 AtolA AAHE A AEXFEA L E%]' 4 918l digt =g = =
SEAANE AR Azt of - Tet TLEQ o] AR o R dAEo] nid A=aiE

16 2ams AM252 A1 2011



© GABHAR 509 (B,+8;) I5The oStk ol 9A dEw AAE 2=
Ao AEd Ao A4 mrlgRtol7h deEo| A Aol Hrt AA| Uehts dd=
em ojof gk AdoRA= & AFolA AHEA] %2 HeSo|

<Table 4> Regression Results for Difference between Futures Price and Theoretical Price

The following regressions are estimated to explain difference between futures price and theoretical price
for the near-the-month futures sample and the far-the-month futures sample, respectively:
D, = ay+ BiDNEG,+ B,RET60,+ ,DNEG, < RET60,+ ,Ln FVOL,
+ 8,DDIV,+ BEXPIRY, + 3, DSHORT, + B,CALDAY, + ¢,.

where
= deviation of futures price from its theoretical price,

DNEG, = 0 if D;>0, 1 if D,<0,

RET60, = past 60-day KOSPI 200 return,

DNEG, < RET60, = interaction between DNEG, and RET60,,

LnFVOL, = natural log of futures trading volume,

DDIV, = 0 if dividend index =0, 1 if dividend index>0,

EXPIRY, = days to maturity,

DSHORT, = 0 if short sale allowed, 1 if short sale banned,

CALDAY, = number of calendar days from Jan 1, 2004 to the trading day.

Near-the-Month Futures Far-the-Month Futures
Variable Estimate Std.Error t-Value Estimate Std.Error t-Value
Intercept 4.158 0.626 6.64" 3.052 0.187 16.31"
DNEG -1.062 0.030 -35.9" | -2.389 0.093 -25.68"
RET60 ~1.544 0.191 -8.09" -0.521 0.444 -1.18
DNEG*RET60 2187 0.223 9.78" -0.042 0.483 -0.09
LnFVOL -0.277 0.050 -5.57" 0.061 0.015 406"
DDIV -0.023 0.045 -0.50 0.221 0.067 329"
EXPIRY -0.004 0.001 -6.63" -0.006 0.000 -13.49”
DSHORT -0.207 0.051 -4.04" | -1.215 0.091 -13.36"
CALDAY 0.000 0.000 -0.71 0.000 0.000 -12.66"
Adj-R* = 54.98% Adj-R* = 45.88%

" Significant at the level of 0.01.
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< Abstract >

A Study on the Momentum Effect of
Past Return on the Spot and Futures
and Its Relative Strength

Suhkyong Kim , Seong Ho Park

This paper investigates the momentum effects of past rate of return
on the spot and futures prices of KOSPI 200, respectively, and the relative
strength of the momentum on these two price series, We analyze the differ—
ences between futures prices and its theoretical prices using daily spot and
futures KOSPI 200 index from Jan, 2, 2004 to Dec, 30, 2009, We use two
different samples, the near—the—month futures sample and the far—the—
month futures sample,

We find that the futures prices are, in general, lower than the theo—
retical prices and the undervaluation is larger in the far—the—month fu—
tures sample than in the near—the—month futures sample, We also find
that the higher are the past rates of return, the larger are the under—
valuation of futures prices relative to the theoretical prices, To our knowl—
edge, for the first time, we document the momentum effect of past return
on the spot is stronger than that on the futures,

This finding is in contrast with the results of existent literatures,
especially those on option market, Previous studies on options market re—
port that prior spot return’s momentum effect on call option price is stron—
ger than that on put option price, We provide a rationale that explains
why the prior spot return’s momentum effect on the spot price is stronger
than that on the futures price and why the futures price is undervalued
relatively to its theoretical price, In this proposed rationale, arbitragers
and short sale constraint on spot index play an important role in explaining
our puzzling finding,

Reasoning out the rationale, we divide the situation into the two
cases, One is the case where the futures prices are higher than the theoret—
ical prices and the other is the case where data are vice versa, We show
that arbitrage activities, subsequent price adjustment of spot and futures,

* Seo Kyeong University(Tel : 82-2-940-7219, E-mail : skkim@skuniv.ac.kr)
** Corresponding Author, Hanyang Cyber University(Tel : 82-2-2290-0427, E-mail : shpark@hycu.ac kr)
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and short sale constraint on spot should lead to stronger momentum effect
on the spot price relative to momentum on the futures price, which is con—
sistent with our finding,

We extend our analysis to testing the validity of our rationale after
controlling for the short sale constraint on the spot. We regress the devia—
tion of futures price from its theoretical price on the prior 60—day spot
return, various short sale constraint variables and appropriate dummy
variables, The regression model is inspired from the reverse regression
suggested by Basu (1997). Not only the restriction on short sale but also
variables such as trading volume, last period's dividend, days to maturity
are included in the model, Market maturity effect found by Stoll and Whaley
(1990) is also considered,

Evidence indicates that past spot return’s stronger momentum on the
spot price compared to that on the futures price emerges, implying that
arbitrage activities and subsequent change in spot and futures prices vali—
date our proposed rationale in explaining our puzzling finding even after
controlling for short sale constraints on the spot. Differences in relative
momentum effect between the near—the—month and far—the—month futures
samples are discussed,

Key words : Relative Momentum Effect, KOSPI 200 Index, Index Futures,

Short Sale, Arbitrage
JEL Classification  G11, G12, G153, G14
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<Figure 1> Number of Applicants by Month

This figure shows the number of applicants by month during the analysis period(2007. 1~7). Applicants
are quite concentrated in January to March, which is considered a general feature of insurance companies
which close their fiscal year by the end of March.(Please also refer to <Figure 2>).
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<Figure 2> Number of Monthly New Contracts of Life Insurance Companies

This figure shows the number of new personal insurance contracts of life insurance companies operating
in Korea during the analysis period(2007. 1~7). As can be seen below, there is a big difference in the

number of new contracts before and after March.
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<Figure 3> Applicants’ Statistics by Gender and Age

This figure shows that, in general, the percentage of females is greater than that of males. And, it turns

out that the portion of applicants is the largest in their 40's in both males and females.
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<Table 1> Protection-type Insurance Contracts Rate by Age and Gender

This table shows the protection-type insurance contracts rate by age and gender based on the survey
results of new 1,600 insurance policyholders by Samsung Life Insurance Lifecare Research Institute. The

results show that the contracts rate becomes higher as they get older, and is higher for females than

for males.

group contracts rate

under 30 71.8%

age 30~39 73.0%

40~49 76.2%

50 & more 80.1%

gender male 73.2%

female 76.7%

Source : Samsung Life Insurance Lifecare Research Institute(2009).
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<Figure 4> Trend of Payment Rate after Insurance Contract

This figure illustrates the increase in accumulated payment rate with passage of time after insurance
contract. As can be seen below, the payment rate increases rapidly until first 6 months up to over 5%,
and turns to decrease steadily to below 4% after approximately 17 months.
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<Table 2> Distribution by Accident Happening

This table indicates the distribution by those who experienced accidents within two years and those who
didn't. As can be shown below, the number of people who experienced accidents, the main target of
the analysis, accounts for 7.22% of the total.

Head Count Percentage
no accident 101,767 92.78%
accidents 7,922 7.22%
Total 109,689 100.00%
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<Table 3> Variable Name and Number by Data Source

This table explains the name and number of major variables used to predict accidents by data source.
Out of the total 3,740 variables, 354 which are considered representative and useful have been employed

in the analysis.

Total | Number

Category Major Variables Number | Employed
Internal Data of risk class, gender, age, current number of insurance 5 5
Insurance Company policies owned, number of previous claim payments
Loan loan date, amount of commitment, etc. 137 22
Guarantee guarantee date, amount guaranteed, etc. 56 3
KFB :
Opening gtacte opened and closed of credit card and check card, 35 9
Data [(Credit Worthiness delinquency with more than 3 months, financial 106 20
and Public Data?| disorder data, public data, etc.
Sub-total 334 54
number of loans, loan date, amount of
10) ’ )
Loan commitment/balance, repaid principal/interest, etc. 770 47
Guarantee ztlcmber and amount of joint and payment guarantees, 141 4
card limit, card spending for lump-sum
KCB Card!? payment/installment payment/cash advance, amount | 783 104
billed/paid, etc.
Data . delinquency of more than 10,000 KW with more than
Delinquency 5 business days, substitute payment, etc. 1383 112
Demographic yearly income, occupation and job title, residential 50 13
items, etc.
Inquiry number of inquiries, etc. 274 15
Sub-total 3,401 295
Total 3,740 354
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<Figure 5> Analysis Process by Stage

This figure describes the analysis process by stage. First of all, significant variables have been selected
initially through analysis by data source after observing the correlation between consumer credit grades
and accident rate. And, accident prediction models have been developed by expanding the scope of data
employed for selected variables. Finally, the impact of using consumer credit data has been analyzed

by comparing results of each model.

Stage 1 : The correlation between consumer credit grades and accident rate

Stage 2 : The analysis of accident rate by data source

l

Stage 3 : Accident prediction models by the scope of data employed
@ Internal data of insurance company Only
@) Internal data and KFB data
@ Internal data and KFB data and KCB data

l

Stage 4 : Comparing the results of 3 models
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<Figure 6> Accident Rate by Consumer Credit Grade

This figure shows the difference in accident rate by the level of consumer credit grade. The lower the

credit grade of consumer is, the higher the accident rate is relatively.
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<Table 4> Analysis Results on Model 1

This table shows the results of the logistic regression analysis using five variables from insurance
companies’ internal data. All the five variables from internal data have been selected, using stepwise
selection method. The each unique direction was maintained, and all the selected variables turned out

to be statistically significant according to validation results.

data source variable selected beta direction | p-value2?

gender(male : 0, female : 1) 0.1239 + { .0001

181 + 0001
internal data age 0.1816 (.000

of insurance risk class 0.0327 + 0.001
company only

current no. of policies owned 0.2760 - (.0001

no. of previous claim payments 0.2752 + { .0001

Note) 1) The results of parameter test(H,: 8 = 0).
2) Likelihood Ratio Test Statistics = 720.78(p-value < 0.001).
3) Wald Test Statistics = 657.47(p-value < 0.001).

<Figure 7> Number of Claims per Person by Gender

This figure shows the number of claims per person by gender for comparison. The results show that
the number of females is higher in the number of claims than that of males.
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source : Health Insurance Review and Assessment Service(2009).
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<Figure 8> Number of Claims per Person by Age Group

This figure indicates the number of claims per person by age group. As can be seen below, the older

a consumer is, the higher insurance claim rate is.
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<Table 5> Analysis Results on Model 2

The table shows the results of the logistic regression analysis using 27 variables of KFB data in addition
to five variables from insurance company’s internal data. Two variables from KFB data have been selected
additionally, along with five variables from insurance company’s internal data using stepwise selection

method. All the selected variables turned out to be statistically significant according to validation results.

data source variable selected beta direction | p-value
gender(male : 0, female : 1) 0.0288 + 0.0007
Internal data ase 0.1181 * (.0001
of insurance risk class 0.1892 + {.0001
company current no. of policies owned 0.2686 - {( .0001
no. of previous claim payments 0.2790 + (.0001
loan amount in banks 0.1597 - 0.0270

KFB data - - -
time since oldest credit opened 0.1017 - {( .0001

Note) 1) The results of parameter test(H,: 3= 0).
2) Likelihood Ratio Test Statistics = 755.94(p-value < 0.001).
3) Wald Test Statistics = 693.53(p-value < 0.001).
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<Table 6> Analysis Results on Model 3

This table shows the results of the logistic regression analysis using 154 variables of KCB data in addition
to 27 variables of KFB data, and five variables from insurance company’s internal data. Using stepwise
selection method, four variables from KCB data have been selected additionally, along with five variables
from insurance company’s internal data, while any variables from KFB data have not been selected. All

the selected variables turned out to be statistically significant according to validation results.

data source variable selected beta |direction| p-value
gender(male : 0, female : 1) 0.0290 + 0.0007

Internal data age 0.0935 + 0.0028
of insurance risk class 0.1912 + {.0001
company current no. of policies owned 0.2661 - 1{.0001
no. of previous claim payments 0.2756 + {.0001

secured loan amount 0.2452 - 0.0012

KCB data percent of lump sum payment used in last one year | 0.0304 - 0.0691
total number of delinquency substitute payment 0.1962 + 0.0754

income 0.0595 - 0.0057

Note) 1) The results of parameter test(#,: 3= 0).
2) Likelihood Ratio Test Statistics = 758.37(p-value < 0.001).
3) Wald Test Statistics = 694.14(p-value < 0.001).
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<Table 7> Accident Improvement for High-Risk Group by Model

This table shows the comparison results of accident improvement in each model to the bottom 2%,
5%, and 10% of high-risk group respectively. As indicated below, accident improvement has shown in
a consistent manner in the order of Model 3 > Model 2 > Model 1.

high-risk group type agcidept rate of | accident rate of the . accident
high-risk group others?3) improvement24)

model 1 12.766% 7.114% 1.462%

bottom 2% model 2 13.489% 7.095% 1.728%
model 3 13.572% 7.085% 1.863%

model 1 11.817% 6.968% 3.493%

bottom 5% model 2 11.823% 6.947% 3.778%
model 3 12.303% 6.941% 3.867%

model 1 11.189% 6.583% 8.823%

bottom 10% model 2 11.412% 6.578% 8.892%
model 3 11.619% 6.520% 9.694%

Note) 1) “The others” means the persons who are not included in high-risk group.
2) “accident improvement” = (accident rate of total-accident rate of the others)*100/accident rate

of total.
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< Abstract >

The Effects of Using Individual Credit
Information on lLife Insurance
Underwriting

Jaewook Chung*, Yoon Hui Yeo

Using accident and illness insurance applicants’ data of a domestic life
insurance company for a certain time period (2009, 1~7), we empirically ex—
amine if there exists a certain relation between individual credit information
and accident rate, In other words, we analyze, step by step, the marginal
effects of using individual credit information as an underwriting factor, in
addition to existing internal underwriting criteria of an life insurance com—
pany, on the accuracy of accident rate forecasting, As a first step, we stat—
istically prove that, the higher the individual credit rating (in terms of
high—level, medium—level, and low—level) is, the lower the accident rate is,

Second, to measure and compare the effects of predicting accident
rate, we primarily derive three different logistic stepwise regression models,
based on the scope of data employed (that is, “model 1”—a life insurer’s in—
ternal data only; “model 2”—data compiled by the KFB, in addition to a life
insurer’s internal data; “model 3"—data compiled by the KCB, in addition to
a life insurer’s internal data as well as data compiled by the KFB), First, on
“model 1,” all the five variables from internal data have been safely selected.
Those are gender, age, risk class, current number of policies owned, number
of previous claim payments. Second, on “model 2,” two variables from KFB
data have been selected additionally, along with five variables from in-—
surance company's internal data, Those two from KFB data are loan amount
in banks and time since oldest credit opened, Third, on “model 3,” four
variables from KCB data have been selected additionally, along with five
variables from insurance company's internal data, while any variables from
KFB data have not been selected. Those four from KCB data are secured
loan amount, percent of lump sum payment used in last one year, total
number of delinquency substitute payment, and income, In the mean time,
the unique direction of each selected variables was maintained in three dif—

* School of Business, Sejong University(Tel : 82-2-3408-3138, E-mail : jwchung@sejong.ac.kr)
** Korea Credit Bureau(Tel : 82-2-708-6178, E-mail : uniyeo@koreacb.com)
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ferent models, and all the selected variables turned out to be statistically
significant,

Finally, we compares the results of accident improvement in each
model to the bottom 2%, 5%, and 10% of high—risk group respectively, Our
result shows the ranking as an order of “model 3" ) “model 2” ) “model 1”
in terms of improving the accuracy of accident rate forecasting, It implies
that a life insurer may have positive effects of reducing the accident rate
by using individual credit information as an underwriting factor, thus even—

tually improving management efficiency,

Key words : Life Insurance, Underwriting, Individual Credit Information,
Accident Rate
JEL Classification : G14, G22, G24, C31
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5. Tri-Power Quarticity and Quad-Power Quarticity
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T2 o8 AR UEYE 22 AEE HE A (realized volatility)
< U, BV= A& HE bipower =¢lE2] M54 YEWTE RI_BVE bipowerE
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<Table 1> Basic Statistic

This table shows that the basic statistics of the realized returns of U$-Euro exchange rates(RR), the real-
ized variances(RV), the bi-power variances(BV), the realized jumps(RJ_BV) using bipower variation, the
realized jump statistics(RJ_Stat) and quartipower variances(RQ), respectively. The observation and miss
in the table represent the number of observations and missing values, respectively and std.dev means

the standard deviation, min represents minimum values and max represents maximum values.

Variable |observation miss min mean max std.dev
RR 2843 0 -0.026229 0.00015444 0.034056 0.0059394
RV 2843 0 2.5969e-009  3.6038e-005  0.00055487  3.9737e-005
BV 2843 0 0 3.4405e-005  0.00055487  3.8746e-005

RJ_BV 2843 0 0 1.6334e-006  9.7663e-005  5.5754e-006

R)_Stat 2843 0 -2.0039 1.9301 42.45 2.6228

RQ 2843 0 0 5.4404e-009  1.0446e-006  2.6759e-008
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<Figure 1> Density Functions

This figure compares the density function of the realized return, the realized variance(RV), the bipower
variation(BV), the returns standardized by RV, the returns standardized by BV, and the realized jumps

with the normal density function, respectively.
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<Table 2> Realized Rate of Return(RR)

This table shows that the statistics of the normality test, ARCH test, Q-statistics, Lo and Mackinlay
Variance-Ratio test, Long memory test and Runs test of Realized Rate of Returns(RR). In this table,
in Q-Statistics, the null hypothesis(HO) is no serial correlation and accept HO when the probability is
high [Q < Chisq(lag)]. In the Lo and Mackinlay Variance-Ratio test, N means the number of periods,
VR means the Variance-Ratio statistic and ZN statistic means [VR(N)—1]/ \/ Var (VR) . The asymptotic
distribution of ZN statistic is N(0, 1). In the Hurst-Mandelbrot Test, HO is no autocorrelation and in
Lo Test HO is no long-term dependence, respectively. the superscript *(**) represents the test statistic
is significant at 5(1) significance level.

a : Normality Test

Statistic t-Test P-Value
Skewness 0.085523 1.8626 0.062516
Excess Kurtosis 2.3678 25.794 1.0460e-146
Jarque-Bera 667.61 . 1.0731e-145
b : ARCH Test
ARCH 1~2 test : F(2,2838) = 26.565 [0.0000]**
ARCH 1~5 test : F(5,2832) = 23.288 [0.0000]**
ARCH 1~10 test : F(10,2822) = 25.027 [0.0000]**
ARCH 1~20 test : F(20,2802) = 17.861 [0.0000]**
ARCH 1~50 test : F(50,2742) = 9.8187 [0.0000]**
¢ : Q-Statistics
Q-Statistics on Raw data
Q(5) = 12.8435 [0.0248904)
Q(10) = 16.6845 [0.0816428]
Q(20) = 27.9373 [0.1108912]
Q(50) = 70.6174 [0.0289611]

Q-Statistics on Squared data

Q( 5) = 156.610 [0.0000000]**

Q(10) = 388.083 [0.0000000]**

Q(20) = 740.059 [0.0000000]**

Q(50) = 1755.46 [0.0000000]**

d : Lo and MacKinlay Variance-Ratio Test

N VR stat ZN stat P-value
5.00000 0.91997 -1.60395 0.10872
20.00000 0.94065 -0.52170 0.60188
50.00000 1.00978 0.05339 0.95742

e : Long Memory Test

Hurst-Mandelbrot R/S test statistics : 1.12544
Lo R/S test statistics : (g=1) : 1.14797, (q=20) : 1.15955, (q=50) : 1.1283

Critical Values : 90% : [0.861, 1.747], 95% : [0.809, 1.862], 99% : [0.721, 2.098]
f @ RUNS TEST = 2.52825 [0.01146]
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<Table 3> Realized Variance(RVY)

This table shows that the statistics of the normality test, ARCH test, Q-statistics, Lo and Mackinlay
Variance-Ratio test, Long memory test and Runs test of Realized Variances(RV). In this table, in
Q-Statistics, the null hypothesis(HO) is no serial correlation and accept HO when the probability is high
[Q < Chisq(lag)]. In the Lo and Mackinlay Variance-Ratio test, N means the number of periods, VR
means the Variance-Ratio statistic and ZN statistic means [VR(N)—1]/ \/ Var (VR) . The asymptotic dis-
tribution of ZN statistic is N(0, 1). In the Hurst-Mandelbrot Test, HO is no autocorrelation and in Lo
Test HO is no long-term dependence, respectively. the superscript *(**) represents the test statistic is

significant at 5(1) significance level.

a : Normality Test

Statistic t-Test P-Value
Skewness 3.9947 87.002 0.00000
Excess Kurtosis 27.279 297.16 0.00000
Jarque-Bera 95713 0.00000
b : ARCH Test
ARCH 1~2 test : F(2,2838) = 749.72 [0.0000]**
ARCH 1~5 test : F(5,2832) = 356.30 [0.0000]**
ARCH 1~10 test : F(10,2822) = 191.43 [0.0000]*
ARCH 1~20 test : F(20,2802) = 108.92 [0.0000]**
ARCH 1~50 test : F(50,2742) = 58.254 [0.0000]**
¢ © Q-Statistics
Q-Statistics on Raw data
Q(5) = 3156.45 [0.0000000]**
Q(10) = 6264.41 [0.0000000]**
Q(20) = 12513.2 [0.0000000]**
Q(50) = 26181.8 [0.0000000]**
Q-Statistics on Squared dat
Q(5) = 2457.31 [0.0000000]**
Q(10) = 3744.60 [0.0000000]**
Q(20) = 6329.97 [0.0000000]**
Q(50) = 12215.1 [0.0000000]**
d : Lo and MacKinlay Variance-Ratio Test
N VR stat ZN stat P-value
5.00000 2.97043 1277914 0.00000
20.00000 9.93043 29.99138 0.00000
50.00000 22.95601 50.01998 0.00000
e : Long Memory Test
Hurst-Mandelbrot R/S test statistic : 9.72697

Lo R/S test statistic :

1) 0 7.76335, (g=20) : 3.03098, (q=150) : 2.03961

Critical Values : 90% : [0.861, 1.747], 95% : [0.809, 1.862], 99% : [0.721, 2.098]

f : RUNS TEST = -20.8677 [0.0000000]**
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<Table 4> Bipower Variation

This table shows that the statistics of the normality test, ARCH test, Q-statistics, Lo and Mackinlay
Variance-Ratio test, Long memory test and Runs test of Bipower Variation(BV). In this table, in
Q-Statistics, the null hypothesis(H0) is no serial correlation and accept HO when the probability is high
[Q < Chisq(lag)]. In the Lo and Mackinlay Variance-Ratio test, N means the number of periods, VR
means the Variance-Ratio statistic and ZN statistic means [VR(N)—1]/+/ Var (VR) . The asymptotic
distribution of ZN statistic is N(0, 1). In the Hurst-Mandelbrot Test, HO is no autocorrelation and in
Lo Test HO is no long-term dependence, respectively. the superscript *(**) represents the test statistic

is significant at 5(1) significance level.

a : Normality Test

Statistic t-Test P-Value
Skewness 4.1700 90.820 0.00000
Excess Kurtosis 29.816 324.80 0.00000
Jarque-Bera 1.1355e+005 .NaN 0.00000

b : ARCH Test

ARCH 1~2 test : F(2,2838) = 701.69 [0.0000]**
ARCH 1~5 test : F(5,2832) = 337.00 [0.0000]**
ARCH 1~10 test : F(10,2822) = 180.21 [0.0000]**
ARCH 1~20 test : F(20,2802) = 106.44 [0.0000]**
ARCH 1~50 test : F(50,2742) = 56.912 [0.0000]**

¢ : Q-Statistics

Q-Statistics on Raw data

Q(5) = 3340.28 [0.0000000]**
Q10) = 6613.06 [0.0000000]**
Q(20) = 13241.1 [0.0000000]**
Q(50) = 27678.2 [0.0000000]*
Q-Statistics on Squared data
Q(5) = 2338.67 [0.0000000]**
Q(10) = 3608.08 [0.0000000]**
Q(20) = 6186.21 [0.0000000]**
Q(50) = 11960.2 [0.0000000]**
d : Lo and MacKinlay Variance-Ratio Test
N VR stat ZN stat P-value
5.00000 3.02175 12.87382 0.00000
20.00000 10.18756 30.13570 0.00000
50.00000 23.62745 50.06469 0.00000

e : Long Memory Test

Hurst-Mandelbrot R/S test statistics : 9.8619
Lo R/S test statistics : (q=1) : 7.83313, (q=20) : 3.03657, (q=50) : 2.04036

Critical Values : 90% : [0.861, 1.747], 95% : [0.809, 1.862], 99% : [0.721, 2.098]
f : RUNS TEST = -20.3025 [0.0000000]**
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<Table 5> Realized Jump (RJ_BV)

This table shows that the statistics of the normality test, ARCH test, Q-statistics, Lo and Mackinlay
Variance-Ratio test, Long memory test and Runs test of Realized Jumps(RJ_BV). In this table, in
Q-Statistics, the null hypothesis(HO0) is no serial correlation and accept HO when the probability is high
[Q < Chisq(lag)]. In the Lo and Mackinlay Variance-Ratio test, N means the number of periods, VR
means the Variance-Ratio statistic and ZN statistic means [VR(V)— 1]/ \/ "Var(VR) . The asymptotic dis-
tribution of ZN statistic is N(0, 1). In the Hurst-Mandelbrot Test, HO is no autocorrelation and in
Lo Test HO is no long-term dependence, respectively. the superscript *(**) represents the test statistic

is significant at 5(1) significance level.

a - Normality Test

Normality Test

Statistic t-Test P-Value
Skewness 7.5491 164.41 0.00000
Excess Kurtosis 85.104 927.08 0.00000
Jarque-Bera 8.8496e+005 . 0.00000

b : ARCH Test

ARCH 1~2 test : F(2,2838) = 0.12207 [0.8851]
ARCH 1~5 test : F(5,2832) = 0.085618 [0.9945]
ARCH 1~20 test : F(20,2802) = 0.85986 [0.6400]
ARCH 1~50 test : F(50,2742) = 25599  [0.0000]**

¢ : Q-Statistics
Q-Statistics on Raw data

Q(5) = 2.06112 [0.8406250]
Q(10) = 11.5837 [0.3138815]
Q(20) = 38.2699 [0.0082066]**
(50) = 178.327 [0.0000000]**

Q-Statistics on Squared data

Q(5) = 0.421678 [0.9947114]

Q(10) = 1.46634 [0.9990364]

Q(20) = 17.2985 [0.6335168]

(50) = 146.215 [0.0000000]**
d : Lo and MacKinlay Variance-Ratio Test

N VR stat ZN stat P-value
5.00000 0.94886 -1.77385 0.07609
20.00000 1.02287 0.28161 0.77824
30.00000 1.10468 0.95349 0.34034
50.00000 1.36272 2.24979 0.02446

e : Long Memory Test
Hurst-Mandelbrot R/S test statistics : 1.61743
Lo R/S test statistics : (q=1) : 1.63078, (q=20) : 1.61809, (g=30) : 1.55751,
(@=50) : 1.41209

Critical Values : 90% : [0.861, 1.747], 95% : [0.809, 1.862], 99% : [0.721, 2.098]
f. RUNS TEST = 0.694769 [0.4872000]
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<Table 6> Realized Jump Statistic(RJ_Stat)

This table shows that the statistics of the normality test, ARCH test, Q-statistics, Lo and Mackinlay
Variance-Ratio test, Long memory test and Runs test of Realized Jump Statistics(R]_Stat). In this table,
in Q-Statistics, the null hypothesis(HO) is no serial correlation and accept HO when the probability is
high [Q < Chisq(lag)]. In the Lo and Mackinlay Variance-Ratio test, N means the number of periods,
VR means the Variance-Ratio statistic and ZN statistic means [VR(N)—1]/ \/ Var (VR) . The asymptotic
distribution of ZN statistic is N(0, 1). In the Hurst-Mandelbrot Test, HO is no autocorrelation and in
Lo Test HO is no long-term dependence, respectively. the superscript *(**) represents the test statistic

is significant at 5(1) significance level.

a : Normality Test

Statistic t-Test P-Value
Skewness 5.7221 124.62 0.00000
Excess Kurtosis 65.644 715.09 0.00000
Jarque-Bera 5.2597e+005 .NaN 0.00000
b : ARCH Test
ARCH 1~2 test : F(2,2838) = 0.041496 [0.9594]
ARCH 1~5 test : F(5,2832) = 0.22216 [0.9531]
ARCH 1~10 test : F(10,2822) = 0.19829 [0.9965]
ARCH 1~20 test : F(20,2802) = 5.3152 [0.0000]**
ARCH 1~50 test : F(50,2742) = 2.2623 [0.0000]**
¢ : Q-Statistics
Q-Statistics on Raw data
Q(5) = 3.24130 [0.6628399]
Q(10) = 9.22990 [0.5104335]
Q(20) = 54.6090 [0.0000470]**
Q(50) = 94.9672 [0.0001295]**
Q-Statistics on Squared data
Q(5) = 1.02979 [0.9601273]
Q(10) = 228111 [0.9936963]
Q(20) = 89.5086 [0.0000000]**
Q(50) = 96.3114 [0.0000915]**
d : Lo and MacKinlay Variance-Ratio Test
N VR stat ZN stat P-value
5.00000 0.96023 -0.92249 0.35628
20.00000 1.08451 0.88965 0.37365
30.00000 1.25682 2.03849 0.04150
50.00000 1.50246 2.97659 0.00291

e : Long Memory Test

Hurst-Mandelbrot

Lo R/S test statistics :

R/S test statistics : 1.83823
(q=1) : 1.84676, (q=20) : 1.72702, (g =30) : 1.61909,

(@=50) : 1.50228

Critical Values : 90% : [0.861, 1.747], 95% : [0.809, 1.862], 99% : [0.721, 2.098]

f : RUNS TEST = 0.174557 [0.8614275]
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<Figure 2> Volatility and Jump Distribution

This figure shows the volatility of realized return, the realized variance (RV), the bipower variation
(BV), the realized jumps (RJ_BV), the realized jump statistic (RJ_Stat), and the realized quartipower
returns(RQ), respectively.
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<Table 7a> Jump Probability Using Tripower Quarticity

This table shows that the critical levels(a), critical values, the numbers of expected jumps, the detected

numbers of jumps and the probabilities of jumps using tripower quarticity, Z;,, = (RV,— BV,)/
1
\/(vbbfrqq)ﬁTPt.

critical level 0.500 0.900 0.950 0.990 0.999 0.9999

critical value 0 1.28155 1.6449 2.5758 3.0902 3.7190

Expected Jumps under

- . 1421.5 284.3 142.15 14.215 2.843 0.2843
Ho =no jump

detected number of
jumps

probability of jumps 0.8520 0.5385 0.4499 0.2793 0.2033 0.1351

2422 1531 1279 794 578 384

<Table 7b> Log Jump Probability Using Tripower Quarticity

This table shows that the critical levels(a), critical values, the numbers of expected jumps, the detected
numbers of jumps and the probabilities of log jumps using tripower quarticity.

critical level 0.500 0.900 0.950 0.995 0.999 0.9999
critical value 0 1.28155 1.6449 2.5758 3.0902 3.7190
Expected Jumps under

- . 1421.5 284.3 142.15 14.215 2.843 0.2843
Ho =no jump

detected number of
jumps

probability of jumps 0.8520 0.5199 0.4263 0.2388 0.1632 0.0967

2422 1478 1212 679 464 275

<Table 7c> Max Log Jump Probability Using Tripower Quarticity

This table shows that the critical levels(«a), critical values, the numbers of expected jumps, the detected

numbers of jumps and the probabilities of maximu log jumps using tripower quarticity.

critical level 0.500 0.900 0.950 0.995 0.999 0.9999

critical value 0 1.28155 1.6449 2.5758 3.0902 3.7190

Expected Jumps under

T 14215 284.3 14215 14.215 2.843 0.2843
Ho =no jump

detected number of
jumps

probability of jumps | 0.8520 | 05213 | 04277 | 02402 | 0.646 | 0.0981

2422 1482 1216 683 468 279
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<Table 8a> Jump Probability Using Quad-Power Quarticity

This table shows that the critical levels(«), critical values, the numbers of expected jumps, the detected

numbers of jumps and the probabilities of jumps using quad-power quarticity, Zgp, = (RV,— BV,)/

1
\/<Ubb - qu)ﬁQPt .

critical level(a) 0.500 0.900 0.950 0.995 0.999 0.9999
critical value 0 1.28155 1.6449 2.5758 3.0902 3.7190
Expected Jumps under | o1 5 | ogu3 | qu215 | 14215 | 2843 | 02843
Ho =no jump

detected number of 2422 1554 1360 876 671 452
jumps

probability of jumps 0.8520 0.5466 0.4784 0.3081 0.2360 0.1589

<Table 8b> Log Jump Probability Using Quad-Power Quarticity

This table shows that the critical levels(«), critical values, the numbers of expected jumps, the detected

numbers of jumps and the probabilities of log jumps using quad-power quarticity.

critical level 0.500 0.900 0.950 0.995 0.999 0.9999
critical value 0 1.28155 1.6449 2.5758 3.0902 3.7190
Expected Jumps under| o1 5 | oga3 | q4215 | 14215 | 2843 | 02843
Ho =no jump

detected number of 2422 1552 1297 774 552 356
jumps

probability of jumps 0.8520 0.5459 0.4562 0.2722 0.1941 0.1252

<Table 8c> Max Log Jump Probability Using Quad-Power Quarticity

This table shows that the critical levels(«), critical values, the numbers of expected jumps, the detected

numbers of jumps and the probabilities of max log jumps using quad-power quarticity.

critical level 0.500 0.900 0.950 0.995 0.999 0.9999
critical value 0 1.28155 1.6449 2.5758 3.0902 3.7190
Expected Jumps under| 51 5 | 5843 | 14215 2.843

Ho=no jump

detected number of 2422 1552 1300 775 554 356
jumps

probability of jumps 0.8520 0.5459 0.4573 0.2726 0.1949 0.1252
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< Abstract >

Nonparametric Estimation of
Continuous Power Variation
Distribution, Discrete Jump and
Micro-Market Disturbance in Foreign
Exchange Rates

Chae-Deug Yi

In recent decade, the volatility has been one of the most important
topics in finance and time series econometrics, Most studies adopted the
parametric approaches such as ARCH class of the modes and stochastic vol—
atility models, The parametric approaches, however, rely on explicit func—
tional forms which can be misspecified, In recent years a few studies adopt
nonparametric approaches which are free from specific functional forms,
This paper uses a new nonparametric realized volatility model by summing
intraday squared returns to explain the discrete jumps as well as continuous
volatility so that realized volatility, bipower volatility, relative jump models
are introduced,

Thus this paper analyzes the recent realized continuous volatility and
discrete jump volatility of US dollar returns against the Euro using the
ultra—high frequency five minute returns spanning the period from January
2001 through January 2010 during which volatility was appreciably large
and the financial crisis appeared in the U S, and European countries,

As results of basic statistics and the density functions, the realized
rate of returns, realized variation and realized bipower variation appear
the characteristics of nonnormal distributions as usual in the financial time
series which have the fat tails, The realized rate of returns, realized varia—
tion and realized bipower variation also have the volatility clustering ef—
fects and the significant volatility appeared particularly in years 2004 and
2008-2009, The realized jumps of US dollar returns against the Euro ap—
peared to be distributed around zero according to its density function, This

* Professor, Graduate School of International Studies, Pusan National University,
(Tel : 82-51-510-2585, E-mail : givethanks@pusan.ac.kr)
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paper also uses several tests such as ARCH test, the variance—ratio tests,
the long memory tests and Runs tests to analyze the characteristics of real—
ized rate of returns, realized variation and realized bipower variation of
US dollar returns against the Euro,

Furthermore, this paper introduces the realized jumps using realized
bipower variation and then use several jump statistics to identify whether
the observed jumps are significant or not, To calculate the jump statistics,
this paper uses the tripower quarticity and quadpower quarticity and then
estimates the daily several jump statistics at several different crtical
values, The empirical results show that many large jumps appear associated
with the news announcements after the financial crisis,

Especially before and after years 2004 and 2009, the realized varia—
tions had the considerably large and discrete jumps when I obtain the jump
statistics using tripower and quadpower quarticity, Thus the jump compo—
nent is important in explaining US dollar exchange rate versus Euro during
this the period from January 2001 through January 2010,

In the application to the US dollar exchange rate versus Euro, this
paper adopts the jump statistics and jump probabilities using tripower and
quadpower quarticity, respectively and then estimates the several jump
probabilities at different critical values, The empirical estimates shows that
the realized US dollar five minute returns against the Euro have the jump
probability that there is at least one significant jump per five or seven
days during January 2001 through January 2010 at common critical levels,

Key words : Continuous Power Volatility, Discrete Jump Volatility, Jump

Statistic, Realized Volatility
JEL Classification . G12, G24
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<Figure 1> Growth Rate of Household Lending and GNI

This figure shows the movement patterns of growth rate of household lending and nominal GNI(Gross
National Income).
(Unit : %)

N,
4
K T -'J s
'5~0151%515;51515;51515;51515;5
-10.0

o> e» «» NOominal GNI === Household Lending

Note) Compared with the same period of the previous year.
Source : Bank of Korea.
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<Table 1> The Ratio of Household Debt to Disposable Income

This table shows the severity of household debt increase compared with the disposable income in major
OECD countries.
(Unit : %)

2002 2003 2004 2005 2006 2007 2008

U.K. 119.6 129.8 143.0 144.2 154.6 161.7 158.9
us. 105.7 113.3 119.5 126.6 130.7 132.9 126.7

Japan 115.7 115.5 112.6 113.3 111.2 109.5 -
G7 95.4 99.1 102.8 106.0 108.9 11.4 110.8
Australia 141.4 157.4 167.5 177.3 183.4 189.7 190.6
Portugal 106.9 113.9 120.9 128.7 136.9 146.2 144.6
Korea 121.5 117.6 113.5 120.3 128.6 136.2 139.9
Spain 78.8 87.7 98.2 110.1 123.3 131.1 128.9
OECD 22 countries  101.1 106.6 M7 118.9 125.6 130.7 1339

Source : Min Chang, KyooBok Lee(2010).
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<Table 2> All Industries’ Debt Ratio and Interest Compensation Ratio

This table shows the trend of diminishing dependency on debt financing by the corporate sector in Korea

after the Asian financial crisis.

(Unit : %)

year 1971 1975 1980 1985 1990 1995 2000 2005 2008

ISaettiJ(tJ 347.1 3058 4618 3638 2972 3056 2211 1109 129.8
Interest

Compensation ~ 95.2 153.7  115.1 1373 1338 1368 140.8 4603 330.8
Ratio

Source : Bank of Korea.
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<Figure 2> Trends of Interest Margins from Loans

This figure shows the comparatively narrow interest margin from loan to SME, comparing with interest
margins from loan to large corporate and real estate loan.
(Unit : %)
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Note) Loan margin = loan rate —1 year time deposit rate.
Source : Bank of Korea.
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<Figure 3> Nation-wide Banks' Lending to SME

This figure shows the diminishing profit making opportunities in SME lending for nation-wide banks
in Korea.
(unit : %)

800

’\«,\,\_A\ 5

500 — — —=—

e - - -

-,

—_— . —— =
L S Sem h‘&::_s f‘—-—__s
) N ——

100 T==o s io=- \ \ /7 \-\D——c-/—:'

- \/__\\\:'/\

200

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

- == WooOTri SCFirst g KEB e KB Shinhan  e=ilie—Citi Hana

Note) Nation-wide banks’ average ratio of SME loans to Total loan.

Source : Financial Supervisory Service.
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<Table 3> US Commercial Banks’ Loan Portfolio Composition

This table shows the increasing dependency on real estate lending, and less dependency in commercial

and industrial lending for US commercial banks.

(Unit : %)
Year 1993 1995 1997 1999 2001 2003 2005 2007 2009
Real Estate 42.9 415 418 43.2 46.3 51.3 55.5 555 58.8
C&l 25.0 254 26.7 27.8 25.2 19.6 18.9 20.6 17.8

Individuals ~ 19.5 20.6 19.0 16.0 16.2 17.4 15.6 14.5 15.1

Source : FDIC(The Federal Deposit Insurance Corporation).
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<Figure 4> Trends in Apartment Price and Household Lending

This figure shows the similarity of movement patterns of growth rate of household lending and apartment
price increase.
(Unit : %)
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Note) compared with the same period of the previous year.

Source : Bank of Korea.
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<Table 4> Risk Weight for the Credit Ratings

This table shows the risk weight for the credit ratings required by Basel II standard model.

(Unit : %)

AAA~ A+~ BBB+~ BB+~ B+~ B-under Not

AA- A- BBB- BB- B- rated

Corporate 20 50 100 100 150 150 100

Sovereign 0 20 50 100 100 150 100

Bank 20 50 100 100 100 150 100

Securitization 20 50 100 350 1,250

Residential mortgage lending 35
Retail 75
Commercial mortgage lending 100

Note) Referring to S&P credit rating system.
Source : Jong-jin Mun et al.(2007).
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<Table 5> Number of Branches per Bank and Executive!9)

This table shows the increasing trend of average number of branch in a nation-wide bank, and increasing

intensity of sales pressure on bank executives based on the decreasing number of branches per executive.
Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Per bank  292.6 320.3 367.3 361.5 441.3 528.0 532.6 534.3 541.3 649.6 663.1 682.9
Per executive 29.1 425 662 318 361 330 336 305 278 192 186 19.1

Source : Financial Supervisory Service.
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<Figure 5> Commercial Banks' Average Household Lending Ratio to Total Loan

This figure shows the increasing trend of household lending in general banks and converging tendency
in weight on household lending among banks.
(Unit : %)
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< Abstract >

A Behavioral Approach to Explaining
the Recent Surge in Korean Banks’
Household Lending

Geun Woo Seoh*

This paper shall investigate the causes of the recent surge in house—
hold lending in Korea by examining changes in financial companies’ busi—
ness environment and internal decision making processes, It shall also sug—
gest measures for preventing this phenomenon in the future,

The spike in household lending has taken place as commercial banks’
core business areas move away from traditional functions and towards
credit card services, SME lending, and residential mortgage lending, etc,
Household lending has grown voraciously, making it highly likely that the
infrastructure and managerial capacity for handling credit risk will not
have kept pace, If residential property prices fall further and interest rate
levels rise from the implementation of the exit strategy, household lending
could act as a de—stabilizing factor for the broader economy,

The recent spike in household lending in Korea may be described in
terms of the following four causes,

1, Structural changes in funding demand : following the 1997 finan—
cial crisis, Korea's corporate sector become more aware of the risks from
financial structure vulnerabilities, and dis—intermediation in the form of
lower reliance on banks for funding took place, Unable to generate growth
and earnings from corporate and SME lending, banks turned their attention
to household lending, such as residential mortgages,

2. Self—perpetuating nature of mortgage lending . as residential
property prices rise, this expands loan limits based on the collateral from
a given mortgage, which in turn spurs speculative demand,

3. Distortionary effects of Basel II risk—weightings : The risk
weights for loans as stipulated in Basel I are far lower for mortgage loans
than for corporate sector loans, which may also have spurred banks’ rapid
gravitation towards the latter,

* Korea Institute of Finance(Tel : 82-2-3705-6279, E-mail : gwseoh@kif.re.kr)
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4, Herding behavior resulting from collective intelligence : the surge
in residential mortgage lending can be viewed as occurring when a large
number of banks adopt a business model for self preservation, and then
this spread throughout the entire banking sector,

Following years of regulatory easing, the financial supervisory
framework revolves around prudential supervision, with regulation of
business conduct kept to a minimum, The result is that the global economy
is left in an instable situation according to financial companies’ strategies,
such as raising mortgage lending, where funding flows can go back and
forth in no time, Going forward, financial supervisory institutions should
revamp their supervisory framework to be able to actively and preemptively
manage the risks from financial companies’ business conduct, which can
act as a burden on the economy as a whole, This new financial supervisory
framework should have simple rules, while in other matters, we will need
to expand reliance on the discretionary judgment of financial supervisory
bodies that have the requisite authority, capacity, and integrity.

Key words : Household Lending, Real Estate Lending, Financial

Supervision
JEL Classification . G21, G28
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<Table 1> Summary Statistics

The panel A of the table reports the descriptive statistics of the weekly stock index returns over the
full sample period. Panel B and C describes the statistical properties of the pre-crisis period(Jan 1985~
May 1997) and post-crisis period(Jan 1999 ~Jun 2010), respectively. @(5) is the Ljung-Box Q-test on
the returns series over 5 lags and @*(5) is the Q-test on the squared return series over 5 lags. SD
is the standard deviation. ~and ~ indicate significance at the 10% and 5% level, respectively.

Korea Thailand Malaysia HongKong Singapore
Panel A @ Full Sample : 1985 January~2010 June
Mean 0.175 0.114 0.108 0.258 0.147
) 3.89 3.82 3.38 3.43 3.04
Skewness -0.06 -0.13 0.11 -0.47 -0.01
Kurtosis 5.94 5.40 10.61 5.58 5.77
Jacque-Bera test 4348" 292.7" 2.914.9" 381.0 385.4"
Q) 23.43" 21.54" 17,557 3,53 15.34"
Q*(5) 296.14" 126.80" 128.82" 199.37" 131.74"
Panel B : Pre-crisis period : 1985 January~1997 May
Mean 0.243 0.203 0.228 0.430 0.200
) 3.12 3.52 3.16 3.14 2.81
Skewness 0.43 -0.66 -0.56 -1.00 -0.49
Kurtosis 593 5.53 7.36 7.54 5.91
Jacque-Bera test 227.7" 197.7" 4922 600.3" 229.4"
Q(5) 2.67 15.62" 3.31 5.43 3.81
Q*(5) 69.92" 69.18" 42.96" 33.17" 67.05"
Panel C : Post—crisis : 1999 January~2010 June
Mean 0.222 0.157 0.139 0.180 0.173
SD 3.99 3.67 2.73 3.44 2.95
Skewness -0.14 0.13 -0.12 -0.10 0.29
Kurtosis 4.96 5.95 10.19 4.69 5.86
Jacque-Bera test 88.7" 199.17 1746 66.0" 193.6"
Q(5) 14.46" 1.31 4.66 12.36" 6.08
Q*(5) 14217 53.22" 84.49" 235.45" 47.95"

THEE(STD) 5 Gotalol s745He] 2 450182 ol g3tk WA HA7I7HE 1985
9 19 236 20109 62 WAH9) 261 64Lolch Fobalop 491718 HF vlm
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<Table 2> DCC-MGARCH Estimation Results

This table reports the coefficient estimates of the conditional variance equations in the Engle(2005)’s
DCC-MGARCH model using 5 East-Asian weekly market returns. The DCC-MGARCH model was run
on the residuals from AR(4) mean equations. The estimation results are not reported but will be available
on request. The t-statistics are reported in parenthesis. The sample period is from January 1985 to June
2010. " and ~ indicate significance at the 10% and 5% level, respectively.

w « 5] a b
Korea 0.864" 0.187" 0.762"
3.71) (6.23) (26.00)
. 0.727" 0.163" 0.797"
Thailand (2.46) (6.03) (23.95)
Malavsia 1.674 0.253" 0.602" 0.026" 0.957"
y (1.72) (3.66) (4.81) (4.18) (60.72)
HoneKon 0.675" 0.148" 0.796"
grong (2.78) (5.14) (21.59)
Sineanore 0.459" 0.126" 0.827"
gap (1.68) (3.43) (13.85)
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<Figure 1> The Conditional Correlations Between the weekly Market Returns

The graphs plot the conditional correlations estimated from DCC-MGARCH model. The shaded area

in each graph denotes the East-Asian crisis period (June 1997~ December 1998).
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<Table 3> Correlations Between Market Returns and IM-test Results

This table reports correlation estimates using 5 East-Asian stock market returns and the IM-test values
on the constancy of each correlations. The IM test results on the constancy of correlation matrix are
also reported in the parenthesis. The correlations are reported first in each cell and IM tests are written
after the slash. * and ** indicate significance at the 10% and 5% level, respectively.

Korea Thailand Malaysia HongKong
Pre-crisis period(IM test on correlation matrix : 14.76)
Thailand 0.17/0.13 - - -
Malaysia 0.14/0.01 0.40/4.55" - -
HongKong 0.15/1.41 0.33/1.10 0.44/2.31 -
Singapore 0.19/1.45 0.43/2.24 0.78/5.98" 0.48/3.19'
Post-crisis period(IM test on correlation matrix : 21.09")
Thailand 0.55/6.62" - - -
Malaysia 0.31/2.49 0.36/3.71" - -
HongKong 0.66/4.20" 0.50/0.23 0.39/2.89' -
Singapore 0.62/3.07° 0.53/1.29 0.43/4.75" 0.75/2.66

Full sample period(IM test on correlation matrix : 35.08")
Thailand 0.39/1.03 - - -

Malaysia 0.25/3.84" 0.39/13.117 - -
HongKong 0.42/4.78" 0.42/1.73 0.41/4.29" -
Singapore 0.42/3.17" 0.49/5.63" 0.60/7.79" 0.63/4.68"

siduals) & ©]-§-5t0] Al AMAGS AT 2to|nt. AR A S| B
HSA, =5 A eeke gl Azl 23 4ol 714E e &l st

UreRdeh 92 4913t ol Alo} 37} 7ho]



FEA 7} ok Hol et

7Ho] B 7|2teA

L

fu

Ho
;0_0
e

b gck
Joh. ol -efubetel Fopaob

A7t 710133 o] o] #2717k

i gelgoz 7]z

52

of

a
:AO
-

e

\au

7

2jete

HongKong
8.79"
341
12.56"

Malaysia
4517
6.14"
2.59
2.75
Full sample period

432"
2.50

Pre-crisis period

ok
ok

f| 5¥H = CCC-MGARCHZ

Post-crisis period

Thailand
336
423"
3.95"
2.44
424"
3917
573"
5.34
6.47

3]

%q

indicate significance at the 10% and 5% level, respectively.

=

=

o} of

“and

Korea
0.35
1.29
0.50
1.64
2.17
1.65
1.33
2.19
2.67
2.32
446"
7.09"
39

2011

k=

s HM253 HN

HongKong
-

Malaysia
Singapore
Thailand
Malaysia
HongKong
Singapore
Thailand
Malaysia
HongKong
Singapore

This table reports IM-test results on the constancy of each conditional correlations estimated from the
Thailand

bivariate CCC-MGARCH models. The 10-pairs of constant-correlation MGARCH results are not reported

<Table 4> IM-tests on Conditional Correlations from Bivariate CC-MGARCH

but will be available upon request.
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<Table 5> CCC-MGARCH Estimation and IM Test on Conditional Correlation Matrix

This table reports coefficient estimates of the conditional variance equations in the Bollerslev(1990)’s
constant conditional correlation(CCC) MGARCH model using 5 East Asian weekly market returns. The
CCC-MGARCH model was run on the residuals from AR mean equations (not reported here). IM tests
on the conditional correlation matrix are also reported. The GARCH estimation results for the full sample
period are note reported here since it is identical to those from DCC-MGARCH estimation. ~ and b
indicate significance at the 10% and 5% level, respectively.

A : Pre-crisis period

Korea Thailand Malaysia HongKong Singapore
GARCH estimation
- 475" 1.26 259" 3.13 2157
“ (2.55) (1.87) (3.82) (0.99) (3.44)
. 0.23" 0.19" 0.23" 0.16 0.16"
“ (2.29) (4.65) (2.85) (1.95) (3.27)
3 0.29 0.72" 051" 0.52 0.56"
i (1.40) (11.86) (5.96) (1.37) (7.46)
conditional correlation
Korea 0.13 - - - -
Thailand 0.11 0.37 - - -
Malaysia 0.13 0.32 0.41 - -
HongKong 0.17 0.40 0.75 0.48 -
Test on the constancy of conditional correlation matrix
IM test on Hy: pjs= pi3= - = p=0 : 16.34
B : Post-crisis period
Korea Thailand Malaysia HongKong Singapore
GARCH estimation
- 0.54" 0.58 1.52 0.19 0.12
¢ (2.19) (1.92) (0.68) (1.72) (1.15)
. 0.14" 0.09" 0.13 0127 0.09"
“ (3.14) (1.94) (1.20) (4.70) (2.88)
N 081" 086" 0.65 0.86" 089"
p (17.23) (15.45) (1.71) (31.05) (22.66)
conditional correlation
Korea 0.50 - - - -
Thailand 0.31 0.37 - - -
Malaysia 0.62 0.46 0.40 - -
HongKong 0.62 0.51 0.45 0.71 -
Test on the constancy of conditional correlation matrix
IM test on Hy: pia= piz= - =pi; =0 : 15,54

C : Full sample period

Korea Thailand Malaysia HongKong Singapore
conditional correlation

Korea 0.32 - - - -
Thailand 0.22 0.38 - - -
Malaysia 0.37 0.39 0.41 - -
HongKong 0.38 0.45 0.61 0.60 -

Test on the constancy of conditional correlation matrix
IM test on Hy: ppo= pis= = = ps=0 : 32.91
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< Abstract >

Testing Constancy of Correlation
between Asian Stock Markets

Sangwhan Kim

Knowledge about movements of correlation has important im-—
plications for econometric modeling and the empirical study of financial
issues, In Bollerslev (1990), the constant correlation assumption allows
a simple parameterization of the conditional covariance matrix in multi—
variate generalized autoregressive conditional heteroskedasticity (GARCH)
model, In contrast to other multivariate GARCH models, such as Vech rep—
resentation (Engle et al,, 1984) and BEKK representation (Engle and Kroner,
1995), the constant correlation model involves a relatively small number
of parameters and, moreover, the conditions for positive definiteness of
covariance matrix are easy to impose, However, many empirical results
including Longin and Solnik (1995) show that the assumption of constant
correlation does not hold for some financial data,

The correlation constancy is also an important problem in financial
studies, The correlation structure among different national stock returns
is a crucial factor in determining the gains from international portfolio
diversification, which was studied by Levy and Sarnat (1970) and Longin
and Solnik (1995) among others, One of the inputs required for interna—
tional investments is the ex—ante measure of the correlation, which is
usually estimated by ex—post measures, But its reliability as proxies for
ex—ante measures depends on whether the international correlation struc—
ture is intertemporally stable, The constant correlation also plays an im—
portant role in the context of hedge ratio estimation, Under the constant
correlation assumption, the hedge ratio could be estimated by the ratio
of two univariate conditional standard deviations multiplied by the corre—
lation between the spot and futures returns, These observations indicate
that a formal test of the constant correlation assumption will be a very
useful tool for correctly specifying financial models,

The objective of this paper is to extend Bera and Kim (2002)’s test
for the constancy of correlations to the multi—correlation case and apply

* Department of Economics, Chungbuk National University(Tel : 82-43-261-2214,
E-mail : swkim7@chungbuk.ac.kr)
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the extended test to the 5 Asian stock markets, To circumvent the blow—up
of the tests when applied to the financial data following fat—tailed dis—
tributions, studentizing was used instead of asymptotic variance in the
original test,

The test results on the unconditional correlation between Asian mar—
kets in the period 1985~2010 rejected the constancy of correlation, which
agrees with most previous empirical studies, In the pre—crisis and post—
crisis periods, however, the null of constant correlations are not rejected
in most markets, The tests on conditional correlations provides the almost
same results: the inter—market correlations do change over time in the
whole sample period, but do not show significant movements in the sub—
samples of pre—crisis and post—crisis period, These empirical results imply
that the relationships between markets was stable at low level in the
pre—crisis period, and increased to a higer level during the Asian crisis,
The high correlation stays continued afterwards, Contrary to previous
studies mostly denying the constant correlations, this paper states that
the constancy of correlations depends on which sample period was chosen
to be tested,

Key words : Correlation, Hypothesis Testing, Information Matrix Test, LM

Test Statistic, International Comovement
JEL Classification . C12, G15
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