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AH[Ha7} HHAZE AT, HOMFIL |HAESIO| sHefE0] O|xl= FEo et 37

WA HAAFEF o] e Holehi ¢l 4lo] BMbE Aw Fadt Yoloje} & 4
oAk,
(H 1) HALH == 0]
(91 o o %)
FY2005 | FY2006 | FY2007 | FY2008 | FY2009 | FY2010
39,417.7 | 50,420.6 | 82,497.5 | 79,433.3 | 84,785.8 | 101,580.4
AN AT Y
(47.0%) (43.7%) (47.4%) (45.2%) | (49.3%) | (52.3%)
Hol oA | 37,1281 | 562951 | 823021 | 86,1255 | 77,2079 | 82585.2
29 (44.3%) (48.8%) (47.3%) (49.0%) | (44.9%) | (42.5%)
| 33365 3,302.2 3,395.3 3,641.4 3,580.3 3,798.5
HAFA Y
(4.0%) (2.9%) (2.0%) (2.1%) (2.1%) (2.0%)
e} 3,939.8 5,260.0 5,717.2 6,715.3 6,307.5 6,165.6
7
(4.7%) (4.6%) (3.3%) (3.8%) (3.7%) (3.2%)
A 83,822.1 | 115277.9 | 173,912.0 | 175915.5 | 171,881.5 | 194,129.6

(100.0%) | (100.0%) | (100.0%) | (100.0%) | (100.0%) | (100.0%)
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(&9 o A, %

FY2005 | FY2006 | FY2007 | FY2008 | FY2009 | FY2010
Mool | 140202 | 496520 | 845517 | 125257.6 | 117,869.6 | 146,073.6
E?g (12.5%) (21.6%) (26.7%) (23.4%) (21.4%) (26.2%)
%Ql']%q 42,884.9 111,905.1 157,100.2 | 310,450.0 | 354,322.0 | 352,526.6
AR | 3810 | (48TW) | (49.7%) | (58.1%) | (64.4%) | (63.2%)
wolEAl | 32860.4 | 338265 | 345259 | 490859 | 37.036.0 | 31,279.9
L 20200 | (14.7%) | (10.9%) | ©.2%) | ©.7% | (5.6%)
228057 | 34550.2 | 39975.9 | 498533 | 40889.5 | 27878.9
i (20.3%) | (15.00 | (2.6%) | ©3% | 7.4%) | (5.0%)
112,580.0 | 2299337 | 3161537 | 534,646.8 | 550,117.2 | 557,759.0
A (100.0%) (100.0%) (100.0%) (100.0%) (100.0%) (100.0%)
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=
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Ak Kim(2005)> o 7HA] RS &
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sokg 910 ALL-EIH} 91}, (Kuo et al,, 2003; X 3= - 2]€1 2008; 24 - o]
2, 2011) A7 AHA%E A7) Aol disto] Al HLals HEg 7] 9]
o AEE QAL 2B TIA G anRE o] wslo] gidt wEAere] whe-

2 24317] $l8l b echo. A= Ao oh2w Brke] A4S 4

(%]

(# 3) 7|=8A

HeH o HEEX} Z|CHE ESEN
HAAFTHG FoFE 0.0156 0.0028 0.0233 0.0103
HAL U AR g|otE 0.0161 0.0029 0.0251 0.0111
71 AP x| 4= 120.7264 11,1723 137.7 104

In(74 7] A P 2] =) 4.7893 0.0925 4.9251 4.6444
CD-&T & 0.0397 0.0117 0.0598 0.0241

AH| A= 7HA 95.6694 5.5589 105.2 87.09
In(2x B A5 7HA] 42) 4.5592 0.0381 4,6559 4,4669
FAAT A S 1,636.2070 | 284.8804 | 2,192.36 1,063.03

In(F A5 2| 42) 7.3846 0.1796 7.6927 6.9689
AQE 0.0345 0.0043 0.0500 0.0290

2:1) 20064 1€ - 20114 129
2) gejot ATl E AUARE AN
AR R B ARG AH L) $h=23 ECOS,

Alopo] upct,
10) £EAETHSE MR AU AEEH AR QB doks o
Fol= ARg-gln} gich



of AlAI= o ATt

t}&- 0 2 F|oFE} A A H4E 2] A AN (nonstationarity) T A AFA (stationarity)
AR o2 AAsIYTH A v HAA AAL 915} Augmented Dickey-Fuller
(|3} ADF) Tt A2 Phillips-Perron(©]3} PP) T AAS ATt 1
2|3l A|A D o] FAAS AATH] Yl Kwiatkowski et al.(1992)0] A|oFst A

A7 (o8} KPSS)= AlFBIRTHD. (& 4 ofl Bl A3 A4 A3 A

e
=

off

(# 4 HIEYd # 3dd 848 2o
ADF PP KPSS

statistic | p—value | statistic | p—value | statistic | p—value

-3.1125 0.1113 -2.9746 0.14065 0.5027 0.0411

3 oFE

B of o PER=R)

Lﬂiqﬂiain -2.4103 | 0.3713 | -3.8659 | 0.0186 | 0.4254 | 0.0662
3 oF &

A7 A YA 4= 3.8090 | 0.0218 | -1.8284 | 0.6806 | 3.5446 (0.01

(A 7] A8 AZ) | 3.9384 | 0.0156 | -1.8282 | 0.6807 | 3.5446 {0.01

CDFETYE -2.5649 0.2973 -1.9218 0.6329 1.9560 0.01

AU AETFRA S | 35724 | 0.0394 | -2.5286 | 0.3139 | 3.6384 (0.01

In(A 8| A2 7FA42) | -3.6401 | 0.0333 | -2.5850 | 0.2883 3.6424 {0.01

i AR -1,8522 | 0.6687 | -2.1506 | 0.5092 1.2420 0.01
In(Z 21 %] 42) -1,8306 | 0.6795 | -2.1745 | 0.4961 1.1572 0.01
AAE -4.4568 | 0.0034 | -3.0467 | 0.1272 | 0.2407 Y0.10

1 ADF} PR olli= @3 3418 ZFA L, KPSS A4 AA oAM= dodE 23411,
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23 Al Eo] 100 §-0l4-E ol A v AN A do ek FRAHEE 7|2 shs
2 Upehetth, SRR pp w9l A ol A 5T 50425}

2319) SoFES A ol BE AA Aol diste] ARG 71AIA) Hohe
o}

2. HE X2 SHEAY

B A Q1 (nonstationary) Al A BE 7Holl A714 Q1 8 (long-run relationship)

of EAfstofo gk whel )
S

Z3|
7} EA =R = A5 A A (Cointegration Test)2 E-5}

AN AALE bl TR LA AR A EAVE 23k HEA}
713 AEE &, HE 2 4=A X (vector error correction model) &2 F=A 3f|of &F
Aol FAHE BA 7} A 3}A] =ch B Z}7] 3] 2 (vector autoregressive

modeD) ©.2 A FoF 2 Zoleh, BHE B 2] 71RA ofoltlolz ) A7)
g W45 0] S (unit roo)E EA8tal Jlek DA EHE S A QL AA| D ®
5 7+e] Ag A= HAE (stationary) D 4= Qlth= A o[t}
X1 2 A W,z B ael AlAY W e A o 2pasjof o
29l AADR AL [(d) process2 H O3t 4= 9leh o]} £ ATol 4z
of |55, @71, AuRET A e, ZAu| R, 0 dAER
A& 4= Ut} Engle and Granger(1987)7} A|Qtet HIHEL w2 nx1 XY A
d
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11) KPsS AHE FALTEY 0] RO AAGEY )42 ‘series & ol §5ek.
12) PR - A w010 ol2k FAR HIHE ekt ek,



B3IZoIT RR3A WS
CUAZ, = p+~Z, 1 +e, @
oluff C(L)-& pAHph order) 21 t}3}FA]

e
=
Lo 45T A, v 08T W QRSP ASE ZFOR 66

A, 193 e WAALS TRko® AolHT,

O1gE A W, 4 BoFE, AYIMYAR, WYIFe, uln
B7b 4, A AR, 1) A8 ADF A4, PhillipsPerron T 779, 7

=
2]3L Kpss gl oJste] g olA] 2 AALE By E o] ME Aty
& A9 5 Atk 020 Y MEE ol B 2HRAT AT 0
H HA(Johansen Cointegration Test)13)-& o|-&&F 4= Ql=¢|| 7|22 9] o}

ofelof i Tkt e

ot
2
o4
2

ANZy=Ay+AANZ_+ - - - A, (ANZ L Fegy 3

Zi =Byt BAZ _ + - - - B, AZ_ . tey “4)

G (@] gt FAZH S T o] 5ol HAY e,,(=0 F2 1S A kAL
0|5 o] g3to] HEFHANAS thu} o] A4kl

1 a ~ ~r ..
Sy = ?t;eme st 65 =0,1 (5)

o] W42 olulgict. olefat EHFEAALL o] §5to]

th2-S NHESH= EA(Eigenvalues), A S -3},

’)\511 - 5105051501’: 0 6)

13) 83t HEG Aol A A W8 a4+ Johansen(1991)F} Johansen and Juselius
(1992)9] =&& F=x317] Higtth
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Johansen(1991) ©]& o]8-3}o] th--1} 22 9T H|(likelihood ratio) %54

o2 ATk,

A (D& tace SAFoIZ HsH=t] trace SAT AL FH L wg]
o] 527} 7Bk AL Zhek ol ek trace BAE LubHel y’ HES wpEA] o

wH| R ) \* HES G2 o] THE AR Fato] THE A
M7t AYE W ok 22 W QALY R FS 2 5 ek,

NGy =p+nZ HOGAZ Tt 2T ®)

A AFF50] Kuo et al.(2003) T 7F744] - 0]5-5(2011)= AW} B kg
ko] 71491 WAL L ste] W et Y S A-8sto] A ST & 4

14) Johansen(1991):> trace AT 2ol 54 Z(maximum eigenvalue) FAFE A|¢Fs}
gt 23y Litkepohl et al.(2001)& FEO| 7} A& L trace EAHL o]83F #
42 A (poweno] HHEHZ SAFE o8 7:‘:”34 AREEY ¥ w55 ¥
st o AroA AMgEE mEO 47b 7270E HE Ho|o|A] Litkepohl et
al.2001)2] ATAIE Fi15}o] trace FAFIE stk




BN =szses mpsd us

(& 5) Johansen SX2 A — HAHFEH
Trace Test
Maximum Rank Eigenvalue Statistic 5% Critical Value

0 0.4324 114.6020 95.7537

1 0.3400 73.8294 69.8189

2 0.2425 439173 47.8561

3 0.1848 23,9240 29.7971

4 0.0920 9.2111 15.4947

b) 0.0309 2.2625 3.8415
HRE 7o) T E IAV 2AEH=R S BY) 93] QST A EAA S A4
sttt atlE A1 ge AAIRE A3 (G 5)of Yehd A" 5% F-oeE
Slell 4] 270 9] B2 % e/t EAsHs A0 R vehgeh 248 FAR el of
o A3 on] o e & 247106, 5%, 100 §eI5EB) A SAH 02 folF

VAlapse, | =—

cdrate, —; = 0.5277—

* 5k ok

* sk ok

0.00481n (business, ) —

0.1209 — 0.0347 In(business, ;) —
+0.0404

0.00191n(CPZ, ;)

In(KOSPIL _,)+0.3862 unemp, _,

(9A)

0.1722 " In (CPL, )

+0.0494" " In (KOSPL _,)—1.3061 " unemp, _,
(9B)
FoJsfjof & 2 99 F FAE WE = Este] sjAlsiAE ¢ Ha HEH e
A 5y Woll A Addsfiof gtehs), = HEE Add A EE55He A7+
15) FAE wEz} 27 o4l Aet FHE WE 149 Ao wel B wHE
A% s e shube] WE 2 ghEolA s sljoR gith AlE S 37HY W
& TPk wEeARYRY S YAt o] RIS Wy R FHsHH ol

o

Zo



A7} IR} WolS |waaBlo] SfoIBd lxls Yol BEt 5T

AL (10) 3 o),

0.0167 VAlapse, | +0.0546 cdrate, ,+ 0.00081n(business, ) (10

+0.00941In(CPL ;) —0.0034In(KOSPL 1)+ 0.0649 unemp, =0

CeoR AAMPE] tat HIFRY sokEo] FANSTHES A
Atk MAAFTEY sfoFEe] T4 T 4F sofES YsAl7I= Aer
e A H 2l A4 o] A AR TetE|gick, sjebgo] Akl A o] o
AOE WYY KPS AR B3] BEHYOB o] Gl sele Aupet
TEl3 A7 AR el et BYIHoR ShetAy) AoR teh
th dubl oz Ao gt A A FARE stog FAgoEo] 4
53 A0l2he 71tE 27 543 webd YA stol MAATRAE o
OFa} 91 OkBLAIZITHIL B A3 4= Qleh. An| A BFR Sl e S 7]
YA = AR ez HAAFHY sfofEo] 4714 FaFel U=t

o] HE o Exsl= HARF o] EXAF E7135] X (inflation hedge) o]
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7|0z okl nlule JeS mAE A0R Ueheth FA9 A

ExpRte] Aelo] FAH A GG v1X 3 whebA] HAAFHE ] Sk T A

AX, @ Y11 N2 5, X €1t
AXo | = ||+ | Va1 Yoo 01 5‘] KXoyo1|+ |€s
AXy, g Y31 V32 ’ Xy €3¢
dutd o2 2AEH HAFY HEE A ZEY 2 FFA A= AZetth)
o] wf e-&19] = HARE AX|F Al Y FaK FES AN & ve= A HA 9
a7t f-87F Yot= e Jok &, o] A9 HSH FHE HEH= ofgjet Ao
711)(141%71+712‘X724t71+(§1711+62712) 301 =0

TFAAQJ] Y-E-2 Kuo et al.(2003)2 Fr=x3s)e}
16) &4 g7} 27H?l A5 1 oulE Asor i AAETAl g HARMAl A
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Abstract

Using cointegration technique and vector error correction model, we
analyze how lapses of variable annuity(VA) and variable universal life
insurance(VULI) respond to shocks to economic variables as well as
each of themselves. Business leading indicator, CD rate, consumer price
index(CPI), and unemployment rate are chosen as economic variables.
We find that variable annuity and variable universal life insurance both
showed negative responses to a shock from business leading indicator
and CPI while they showed positive responses to a shock from
themselves and unemployment rate. Variable annuity shows positive
response to a shock from CD rate while variable universal life insurance
does not. Variable universal life insurance show positive response to a
shock from KOSPI while variable annuity does not. This is because
lower levels of restrictions on fund selection are given to VULI when

policyholders invest in equity funds or mixed funds.

* Key words: cointegration, impulse response function, lapse, variable
annuity, variable universal life insurance, vector error
correction model
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