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274 9 o)So] Wasich Il RS SX 8] itk ARATEL 3A B

of QA F5hH, 55| Eluete] SAES ARt ASEA ks 4ol Bt
SHH, =A|3]A)7]12(International Financial Reporting Standards 17, IFRS17)29]
TYog U} BAAE IA|7IE0] 9ol A5 Ho] HiFo] Eoleal, MY
H3olu HAA Hlo] HlFo] 5al SAloItEY) HEAR B B Aot
ARG Ao i3t B 2He HlolH, 7| Haolu FAlR o] ojof sfgeitt A7]H

HARIOIA] A3k HlFo] 2 FRolct. webd FALAL Fushe 87 Sol 1Y
SAFEo] HolR T} o] $YH 02 SAaor B Hokz 7IEc), et 2 Sof
olefat A ANge] Lalaeol] uiska glo] Aol ARk Sl AAelct s

D) AHAHE, Hoxe 9 aFARIEIES 722 HARES AFESte TS 3019 4l
2t _it.

2) 202149 1€ 1957 Alfse sARAAVEoR HARA S| BrPiEe d7lM Al
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- wom, ol= HagAte] Aol ZAIE TAAE 5 Atk
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(Table 1) Annual Premium of Life Insurers in Korea
(unit: billion KRW)

Insurance Total
i General ((c) +
Year Whole ag:;?it (a()éo( )b ) account (a()c>2()c ) Separate (a()oﬁo()d )
life (a) (b) (c) account)

(d)
2016 | 25,248.0 | 38,660.7 65.3 83,679.9 30.2 119,811.2 21.1
2015 | 23,011.9 | 36,0306.1 63.9 82,871.6 27.8 117,213.7 19.6
2014 | 20,320.5 | 33,178.8 61.2 78,082.2 26.0 110,575.3 18.4
2013 | 14.465.7 | 23,866.0 60.6 54,720.2 204 77,236.7 18.7
2012 | 18,766.5 | 30,841.1 60.8 87.469.3 21.5 115,308.6 16.3
2011 | 17,5184 | 28,711.2 61.0 59,687.0 29.4 87,836.0 19.9
2010 | 17,233.6 | 28,716.2 60.0 57,147.8 30.2 83,007.4 20.8
2009 | 16,890.7 | 28,949.8 58.3 53,359.1 31.7 76,956.8 21.9
2008 | 12,765.3 | 29,453.1 43.3 51,232.4 24.9 73,5601.4 17.4
2007 | 12,575.3 | 29,770.0 42.2 51,685.8 243 75,095.6 16.7
2006 | 11,834.6 | 28,563.7 41.4 49,610.0 23.9 66,454.9 17.8
2005 | 11,656.0 | 27,121.5 43.0 47,780.7 24.4 61,472.2 19.0
2004 | 11,727.2 | 25,533.8 45.9 47,324.2 24.8 53,750.6 21.8
2003 | 10,310.8 | 22,935.9 45.0 45,755.3 22.5 50,392.5 20.5

Source: INsis, Korea Insurance Development Institute

HASE siiES te APYAT 5 v siRE AAEARS 1 A AmE
g AUkl 3 HEA(regression analysis)olHt HEAZ|S]AHVAR:  vector
autoregressive) 2%, HE QxR F(VECM: vector error correction model)S
FH PHECE o] &5Iolt). IRk o AQAT T SAES iR AAEAH

7+ %714 BA(long-run relationship)E #83 7= oRRI7HA] §ls A2=E HAl

_/'\_
ot ojot Biste] B st AAAS 2 A7) AIAE BAE FEe S

o2

Yo



BN =si3ses msod Ans

H oA AYE, oFkeg, E7VIGE, 78R T AAEEHSe] Higt A7) &S o]
&5t HAAES] SRl tigh 7] S0l 52 72 5= Uth= HolM $83%t 99
£ zh=t} oo B AL FARYS gito R it SiRet AXFAHS 7+ AAH
AE AuE= AS A9 EH 0= 3t ol Yol £ A= dvkAel 38E HH
T3} = HARE F(regime-switching model)& 0]-85to] FAIEY 218 AA

A k0] 714 AAIE BAIE wefsle] shaa o 7]ofske Aol Ao A

AEY SRS AXBARST 5 AAE AR, EAEE 9 AHE AXSkL siARith

TR VAR & A58 Het

I, AL

AL 771 WA AL sAlEo] 2(-)9] BAIRE AdETE FHHY TA, A&l
A7HdE &0l siRI&0] 2(-)2] TAIE HojE= 71Xt
A, 158 =7HES] A9 71908t Al Ak Wi BEARAE] 7Hig B
5 SiAIste] e SO RN THA| dlike SR shs Aol ol e
AF7HdS ARG g #2] AF2E= Outreville(1990)0] Utk 1= 1966~1979E7H]
o= Fuet SAEY SiRET AYE HE ol8sto] AAEe] FAEY siRE0l
BAACE [FORt HH FFS HoFth

Kuo, Tsai & Chen(2003), Kim(2005), BXH]-0]75](2010), 2A41A - A-871(2015)%=
AAE0] oM o) BRAF siRlE0] Eoith= AR ZTHE AAsIgith ol T
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5lo] Kuo et al.(2003)9] 3% 1951~1998¥17 AmE tgiito = F&E cointegration)
7S AAsto] AdE0] siAkge] A 7] BFoll JFS v EofFqltt Kim(2005)
< 1997~200049710] 2 U] Asd AEY, deREd, SoiHE, nesEdd
F52 W= siRET ALBARS 7t TAE EAl(login 2By} =71-271 B3
ol-gsto] EASIt FXIE-0173](2010)= FAIEY, A7|EY, Y, S2eFEd o
2 F99%3 7 € HddF 58 the 2000~200817He] HE7|7HS o]83}o]
e TS FE51L SRE dlE T HPE ANl aAE - A871(2015)%
2002~201297 A EHBIALE o= F42 78S AAlBIAT:
F14]-0]%8552011)= 2000~2007E7Fe] #2717t 5t S2E8E A/ B
2 2953 detES FHOE AAET SRS 1) IAE A=, &
AP AT A5 UeAE7Hde] JETS Hoiglth et HedEol weth H
FAIF A o] HeARe] /o] siAlEe] nlAlE FFel Aoleke HojFqint. HEA &
A-o]A91(2012)-2 2006~20114%F A2t WE @A HP(VECM)»E o851 £4
o Ay}, HAAFH AT} HAFUHEH AN F-524 02 six]&0] AAE] H3f 5
Shk= A2 EAsHIH. Cox & Lin(20060)% 1993~2003%t vl=2] AX|A= Ha/dE
< Wde = E8(Tobi) @S ol-85to] &A% A}, AV dEC] siAledt () &
A7h U2& HolFEAUTES) ol &2 Hl= AHmollA siAlEe] 02l A-7E HA BEA °F
43%5 PRIt HE 201 AR FHT= BEBlRG ARgo] § Adsitial 45191
o} AR 25820095 1995~2008'A°] A7 HE=RIS84L T, AUE 5 AA

0

ZAERE a3 s A (Granger) 1A A4S HoiFdiet], BE=E34t0]
SfAlEol ARF 1~40] AR 2(-)9] A IIBA, AAES] 735 ARF 1~117H4] H+)

O] TIR0A QAT S HIFIATk oY A7V AYE M ARE UF
AF71HE] B¢ vk o = s 7Hd2 AX|she US4 APt HEaL ik

E7, o7 AutE o g A|Fo|ago] A3t AL T2 Z-gAAlo] thst Eat
7t SriEAA BACE siA7t F7IRITHs 7Hdoltt of#igt 7S AR AFATE

5) Cox & Lin(2006)9] d+ollA AFEL th55-4(multicollinearity) A2 EA0flA]
A=At
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+ Cox & Lin(2006), F9E-Z(2008), FAPd 254(2009), F=IE]-0]743](2010)
7} Slek. Cox & Lin(2006)/ 43 vie} o] mj3to] AX|AF HAAES thos &
Hale] oltgo] A0l HHO FFol UL HeFU. HFE-HU2008)S
1998~200840] SR HE/RES o PRy S8 9 Spd sjxLe
GDPAAE, HE/FsAES71E, AR, Ao, 28487 458 5 AAH57}
ofet Fe MALAS ASHASAY. EF, FA SQOI1DE HE QLA R
(VECMYZ 53 oz iols] CDS54018 4% Al 31A1& 4ol Uehdrhy 7
AL, Kuo et al(2009)9] A9 71402 ojhgo] Hx&0] fofat )Y
2 HlA|x] Ftgot, A4 0w olefat o] Uit Bt itk

8, Outreville(199018 w710 BAgle] ol4h&e] ajxjge] mlX|E FFe =1x
OUTHT FAIgch B8 2Alogin BAlS AAITE A942003) 39 B FuA)
27t SR S)9) TAZ 7S ARSI o]4H o] $2Y (201002 B
(cointegration) TAZ ol83te] SAREY % WRRPY A9 o271 A|As}
U, SR Aol AXeH] e B REAREC] et o At et
U3 98-S HeiFlth, 22HOF oerHY] A9 A7 Sult 1 AFEA Fapt
Aolsteti & 4= 9leko

upAjato g Qo) rbEe B Al A A7 Sletoz sjA7t 371
Fleke ZHdolet. HBE- HAC008)9 AFEA Ak Aol irbae Axetk 9]
o}, T} SARRTS Bl o]4E S(Q010/2 HEERE 7271 o1 Tl A%
5l F7)20] uje} Aole Frpr} ehdth A&t 9l

—_
A

A

6) AET] mwet Aolgt AFE AAISE AFE Kiesenbauer(2012)7F Qltt o] A=
1997~2009d7F E49] 1337] APEFSAE oz 57 HINELHEY B, o
FEYE, F7|EE, dAEE, 7[Eho] gigt RS AAHL/QNS BNt BoAT), X}
Y BEEAELHYET AD)9 F9 1FE7HT ojA g o] B BAIHeR {9
SHA UElgAE, ASY HEAEFOAE T M BE AR EA] kS-S HoiF)
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1. MAE Xz

N HFAF A= S o8t FAIEY siAl&of o
ULk o5 WA FAIE YO AP SRl & FolE A6t SAEAAF F
6714 B AlolA siRlEo] 2.8%, 1571 731 A[RolA 3.5% T J3let & X<
A0 2 slEshz FAIE HolFgick 181 1570 A} ARoA19] siAlE &
= AAF dulje 25 AXSIeI olE 01, AlARF dlied 29 WRIse] 12
N ol SAIEEAF A A] e S| 5 HEE o, HAA I} fAle
o] % wujAde] {4 5717t BHA o= 157 7R E= Aol ol BatdArd
SfAlEol B5te] o5 A AET Hieh o] AIAID FEjQ] 13 AE FAIEY SiAlE
I AABAHFE 0]8S SAE SE TS T=0lAt I, L ASEF R Al
217} 681 HIEAF7| S A(VAR: Vector Autoregressive) go] 71 Zgtslctal 451
o} 13olE o] 52 SAIEY siRl& ARFAHS o] ofwgt 714 IA(long-run
relationship)7t EASH=Al= WASHA] F5151H olof & Ate ol2gt FAIEY siA]
S} ARAAS TH A7 AA L TAE Erole Tloll A4t9] 58S =

olTt 714 TAE 5] Aot & A= EAZ/NEAKIDI: Korea Insurance
Development Institute)°] F& % AlF6k1L = FPHFAAY] SA A A

A28 Bgslol FAURY ShAee AN oS gl YLl 2FstL 9

rol

A= FAIH - 01743120107k

il

38,

INsis(Insurance Statistics Information Services)S £3f g 214 7S Y55}

o, J(calendar year) 715 A& AR Y3l ok 4](1) o853t

210 ANA A, + AG G2 A F A5,
WE = guoreraz, v auAeraz, @

A(1) 20 Q= AR SiReS S 71 SR H a3 AlRdeE AARke
ARt HgARfo = te gho s Aojdt. Ao ARgH 712 "A'E INsis®] A2 A}
F7h ol BlAI A= (fiscal year)' 8= 2] 7E R A stock) A= F 2= o] 9lo] ol&
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H(flow)H42 Agkok= dgolA A8 Zole} stk

A1 Bl ozl EE SAEY siAe2 1 HE7|Tlo] 20029 4¥5E 20179
1097F]elH, 1 Foli= (18 13 2tk 7oA B ulel o] 2002:4~2005:12 &
QA& 715 SiA& 1.61%E W A] 7ol HIg)| 2 $=5oltt. & 7|7t F 2003
W 39S v 6~929] S FRIE0] 2% $ES ABIshe T WA ZA7I701A 7
o Jezzo] ZARY sx|&o] VeIt T18]1 2006:1~2007:12 59t aiA]8-<] A%
2 0.98%, 2008:1-2011:12%= 1.12%, 2012:1-2017:102 0.89%=2 LEFHTE?) o]
FAE £ o ALY Six&Y AAEH B2 vPg4(non-stationarity)& 71|
U A0E Belck. IS AAEH AL T 9 AAAAG RS B3 AR
ct.
H, SAEY A& AXFA RS 2FA71H TAE A ET] QI3 A AA
S5 A"t ol& Q8 IIollA AFe 71FAE7H, oIR8 M, AEH o7t
S Al 7K 7Hdoll AT Fa7t it I-olE SAIE O] A9 HEEH 9 oA
JEOE 1 SRS TRisto] & Ao Aeiske AXFARSE0] AP ATFECA
AREE A3 585] TEXE gt o]of] & AFolis $A1EE SRS Bk gt
AXNBARGE AGE D F7VIARFTFAZTH), oI, AHHET}
AG(IEHIA7HDE 1efsh7|2 Fict. ot & A7} vlud] BTl 7191l &
AEY XSS THRIL Qs T o|AHE Wi 59 7] Hard) FEiE ARSSH, 7]
APA R A7 SHYAGTE ARRIICES) FAE o] HSEL o3y EAHS B3

943 4= 9k

R

£
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;

e
rE

e

7) (3™ DoA yehd SAEY A& 49 AuFoz Fg97] oA A, 289
7] B A5FA, olF okt Bt A7 yeRtal 9k olel #=ste] 1AH - 78]
(2015)% A PEEY AL s 2005~20089 =9t 1A, SFU7] A AS5E
Al, o1& 31 sl Atk Baska Qlok ohk, (OF 1)o4 2005~20061¥7F 21
9] g7 ¥ Hk5o] YR Ql=t, ol=st d49 FAIF AU IARA Fs] metst
7] ojHt} o] ¥ B Ax9] gHAS wiic

8) & AANAAESFEY] Fol= (B2 [-D~EE 1-2)5 X5 vk

9) A7 EBATE FTAARS, AvfEidiR]s, vlsPol|dHIAS 5 I FUISHE
HeRE 7719 A EZ A9 AR Wee SAHS Fxsp| vigl
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(Figure 1) Lapse Rates of Whole Life Insurance
(unit: %)
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AAE 2P AMESlol Al aEfsfol & AlAIE A4RS] A%t B2 A
(stationarity)°ll QIt}. 11 o5& AIA|E W40 43S SHHokA] 23 A9 AAE 2
Fo] X770 izt RS BAgol] ofg7] wiielch AAE W] FAdS Let
Y LerERl Hoje dig W4o] 2re4 E4o] Al7HE A (time-invariant)o] 2= 2
olt}. ol mATe] B EWLTE BE A tigf FUS FEERS 7S uleith
T, BAY, FEAL G ol SEHse] BHES] 5ot °
A W57} ARl et Aolgktime-varying) $EEEE 7}
2 7 g W= w189 (non-stationary)° |2t E31tt. o]=gh v AlAE ¥
FE AAE Byl IHZ AFSE B9, Folxl B AoV Z17telA 2E AAE
A2 AikE 1go] BARo] AZte] S8 wEt gt BE V)7l AA 2457] of
YA "} ol 23 ofig BARR Al SHol| EAS WAA7IA it wheba] AlA
d B thF7of A B0l ARElE B AAIGA EAS melsks Alo] 4
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(Table 2) Unit Root and Stationarity Tests of Time Series Variables

ADF PP KPSS

Variables Lovel First- Lovel First- Lovel First-
difference difference difference

Lapse rate of -1.773 -6.673 -71.740 | -282.858 2.996 0.036
whole life %) | [0.671] | [0.010] | [0.010] | [0.010] | [0.010] | [0.100]
-2.252 | -5.037 | -10.842 | -72.519 | 3.186 0.055
[0.471] | [0.0101 | [0.496) | [0.0101 | [0.010] | [0.100]

CD rate (%)

l-year treasury | -2.514 -5.572 -12.993 | -90.547 3.64 0.042
rate (%) [0.361] | [0.0101 | [0.373] | [0.0101 | [0.010] | [0.100]
S-year treasury | -2.331 | -5.761 | -13.644 | -140.762 | 3.807 0.103
rate (%) [0.438] | [0.0101 | [0.336] | [0.010] | [0.010] | [0.100]
Unemployment | -5.303 -7.256 -55.445 | -134.144 0.109 0.012
rate (%) [0.010] [0.010] [0.010] [0.010] [0.100] [0.1001

-0.157 -5.658 -0.879 | -101.878 4.717 0.589
[0.990] [0.010] [0.989] [0.010] [0.010] [0.024]
Log coincident | -2.757 -5.517 -11.051 | -105.416 4.739 0.087
econ. indicator | [0.260] [0.010] [0.484] [0.010] [0.010] [0.100]

Log CPI

-2.502 -5.93 -10.002 | -194.907 3.738 0.057
Log KOSPI
[0.360] [0.010] [0.544] [0.010] [0.010] [0.1001

price index [0.774] [0.018] [0.974] [0.010] [0.010] [0.070]
debt [0.574] [0.017] [0.861] [0.010] [0.010] [0.078]

Notes: 1) The sample period in this study is from April 2002 to October 2017 except for log
housing price index and log household debt where it is over the period from
November 2003 to October 2017.

2) The estimation results for models including CD rate, 1-year treasury rate, log
KOSPI, log housing price index, and log household debt are provided from
Appendix 4-1 to Appendix 4-3-3.

3) ADF and PP tests are for a unit root test, whereas KPSS tests are for a stationarity test.

4) ADF tests assume regularity of errors in the model, while PP tests do not due to
heteroskedasticity and/or autocorrelation.

5) The figures in brackets indicate p-values.

£ AFollA= AAIE o] S retslr] ste] @9lt(unit root) 2 A4 A
A AARY TRt A2 2= ADF A% (augmented Dickey-Fuller test)2} PP 4
A

A(Phillips-Perron testyS, A AAFO=Z= KPSS HA(Kitawoski-Phillips-
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Schrmidt-Shin test)& AM8¥c}. ADF % PP 74 5 Thel2 Aol A8 A5}
He AAQ Bgv} Tl RSk Itk A8, ol AAE ARE B9 73t o
S 14 BAZ] G ARIHEL 71245H T A9 S AAL e w1
% 9l ougiek. Wl KPSS Aol AHgs ATAHILS o AAD We7h
AU eI

GE D% B A70IA] AGHE AAD W49l FARY K&} AN AARSE] 4
A A AR Bojzch oleiet 44 ANE AAHOR F & v UYES Al

.

WA MpE2 W AAAIE HeE BdE S S0, eleve)r BAQ &

(¢]

O AXOA AABL ADF & PP AA % AR/MES 7]7zkel= Ao g Uepgt) o]
H AAE ARolAE Telo] gle AR Y shlct

‘FAAL AU KPSS Ao = HAES AYAALER 7745 shke BAT
< HojEn v, SAEY siAES vIES e AAIE W] B e 2
A BAAAIG R T 28 SAEY SiRE2] B9 PP AN AFTHEES 714
AL Qlof AAAALG ] 7hs7dE HERHAL QLo ADF B KPSS 37 A3t Bl5of H|
PIAA DR 753
S, AR(difference)ts TAPRIA 2BIAE7HAIG7E KPSS AR AAIAIE
M 71481l lof v AR g5 23T Uehale 9o, ADF 3
PP 7oA &9l AF7HdE 71431l QL] ol€ Fdte] 1AF At aBRkE7 Al
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t}. o] ¥ Engle-Granger Y& &% 32 70l 7P At2lo|HAE ARES}7] 4
& &Aool & o= k. T1Eu ol et AR B KB SEHE ofwgt AlA

TE ARG wet 3AE Uhe e &o g )4
=3 It Armstrong, 2001). I¥oE 2 A= H|w & 71HEE Engle-Granger %
= ARESI712 Skt 1 ol RjE & A7 HE AXBAIHEST) ofd FAEY sixlet
2 SEHFE AR Aolgk= HolA FHE S AT Engle-Granger H'H2] AR
o] ZA7} EX] %= A o0& HL| wiizo|ch10) wabA & AtolA= A(2)2F WAt &

A3 24 9ol ADF 9 PP 24 5 99l 4L o189 14 ¢, 9 AAGH B4e
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(2) FAATT F(Regime-Switching Models)

&3t v} o] 2 A= SAIEY siRE AXFA-S 7 714 TAE AR
= 52 o= 3tk ol2fgt A71A A tis] SLd=HTkS o83tk AR WA
£ THsP] ofgh B9 U= o Sl o= AA RA7IME dfe® S| AR
HAl 02 T IAE Yok bl #3224 @&(structural break) 2] o9& o= F
T AL & 4= 7] wheolth of=Rt #AIE SiEsh| Pkl Bl 52
BAE ol8she 2ol =, AE S0l A4V 7Ixtoll ofefiet o] 2719] 5ol &
ARHAaL 5hA} ol S5 7t g FHEEH 180 S FH 2 S)E AR HE R
Boll 2lsf F= U= 2mgH.

_ x',ﬂsl—ketl, te s
P\, e tes,

oA71M B, e B, = 7 mHE A WE 1,0 AF-Fh= Ea(parameter) HE O]
o}, 183 el 9} 2= 7F 2ol A o] QAgRo R 1 B Hjo|7} S & e ekl
10) FAEY sixl8vte 2YP9| F&HeR *}“Q*OP‘ olf= A&Tt Hiet o] AXBAES

7b FAEY SR80 FFE iRl A2 7hsch, HidiE FAEY SjRec] b A
APgAREe] FFE miAlE A2 A E7Fss] diEelth
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t}. A5 B0, ¢; ~ N(0,07)2} ¢; ~ N(0,03)& 7P 4= Sict.

A(3)o ESHE 45 A5 Yot dubd wog 295 H(maximum
likelihood estimation)o] AH&EITE 57 tiAdo] Bl 712AR1 BREL 3, | 6, | of,
o30ltt. olo] tisle] FATtR L ()M BHEE (Ho)REPEE 274
g0l = Bt Holl fofd Wart A

u ASEA 27

ULHAQl B4R 78 d AHATE Y S o] 83t AFEA Aik= (H 3-1DI (H 3-2)
of Ueht Qlct. 7t Bao] AR Aesh vl o] 71gAa7 Mol SAS AdEst
{59 g2, AZF oMo ZAZE AHRHEZIA|
5 ARBSIGITE LD o] F AAEC] A T A8 848 ARl AIAIALY 7t
57g0] Eot AdEe] TR R mE ()T 2E RP(Q)=E FHEsto] AAISHITE12)
(E 3-1of Yeht gl 3= g (one-state model)} YHFAQ1 F-2 & Bl 4]o]
2t 2 5 Qltk § B39 94T 2P (2) BFolAM SAEY SRl =LA 5
A FE7t 1%p A5 45 0.124%p sk, AHIREZHIS7E 1% A5 Al 2.7bpl3)
(0.027%p) ‘&5, 3715 BAG7t 1% 2t Al 4.7bp(0.047%p) 358 Holzrt. 1]
11 o5 HF 1% oA BAZH O {on|ghe Hojkrh
ol2igt TAxHR | tiel FARY si&t ol Z3HE AXFAHAS 7 A7 H
TAE AmEAL o5 913t FAE A4 A}, PP A% B4
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12) 348 TAE Uehdies 9842 12 4821 () FH9 SEadS w2E AAE
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A7 TAE HolFA| Xole ke 3AE Zol=t shlth

13) #o]A]A EQlE(basis point).
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SAEH RIS AR 2t A7) A A Chet o

of glo} Bl ATAE F17RIc. ol mHO] WAl(residual 7t AAALLL B
Jie}. I3} ADF A SA0) A9 -1.972 o AR F2keA) Zakat Qo] 9]
G A BRAALY TR HelRa ik webd oleid AR 7 AU &

AL SR8} AR AR 74714 B die) Shlst] ofRinke B Fejeck

(Table 3-1) Estimation Results for Cointegration Equations

One-State Model Two-State Model

Variables Model (1) Model (2)
Model (1) | Model (2)

Regime 1 | Regime 2 | Regime 1 | Regime 2
5-year treasury | -0.124™* | -0.124** | -0.039 | -0.107*** | -0.067* | -0.109***

rate (%) (0.020) 0.021) (0.031) (0.009) 0.037) (0.009)
Unemployment -- -0.001 - -- -0.150 0.022
rate (%) - (0.034) -- (0.096) (0.015)

Log CPI 2.731% | 2.731% % | 8.662%* | -0.814** | 9.497*** | -0.701***
0.799) | (©.802) | (1.363) | (0.141) | (0.645) | (0.127)
Log coincident | -4.706™* | -4.707*** | -8.236™* | -2.521*** | -8.943™* | -2.618"**
econ. indicator (0.636) (0.639) (0.947) (0.120) (0.501) 0.107)
10.207** | 10.212%*** -1.144 16.460™*+* -1.107 16.314*+*

Constant (1.192) | (1.217) | ©.783) | (0.388) | (1.903) | (0.358)
R? 0.690 0.690 0.504 0.958 0.520 0.959
Transition matrix -- - 0.955 0.036 0.955 0.036
P) — - 0.045 0.964 0.045 0.964

AIC -69.45 | -67.45 225.99 -226.34

-1.97 -1.97 3,67 ~4.08""

ADEF test 0.590] | [0.590] [0.029] £0.010]

PP tont S114.23" [-114.21% 223,62 222027+

[<0.010] | [£0.010] [€0.010] [€0.010]

Notes: 1) The specific periods by regime for the above two-state models (1) and (2) are
shown in Appendix 2-1, divided into two regimes in terms of a filtered probability
of 50%.
P11 P
P12 Doy
element in the transition matrix refers to a conditional probability
Py EP(S[ :j‘Sl,l =1i).
3) * ** and * are statistically significant at the 1%, 5%, and 10% levels, respectively.

, and each

2) The transition matrix for each model is in the form of P=(

4) The figures in parentheses indicate standard errors, and those in brackets refer to
p-values.

5) ADF and PP tests are to test the stationarity of residuals from estimating
cointegration equations.
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22 370)| AAE 2719] 2 FH FAHHS P (two-state model)(°lst, 271 =
WS )] AFHE A EAL SdaHR oAt R R 1A 5 FE] ARS Al
P} (2) BT, 1a = 13 2 BRoA] FAEY siAeo] stedsk= At UEt
Wk =1 2014 oZ&9] A At o g FA| Uehi= 3ol glol =ad 54 |9
7} 1%p 5 Al 3iA1E0] 0.109%p sk HojEr). <H 3-1)9] e da=aRE 2
27N SRR PO FAZANE £ uf s 2423t APoIRRE T B AT SRl 1t
WY TAE et olAE7HEE ARRIAL Uo7 | of2]9] Helrt. o]} #eisiod
&3t v} o] o|xka7 b thet Ao HalEEof wet AJoldt Zxrt vet
w2oll 371 a7t Qltk. ARRFEE7IRIG9] 749 Sl whet ARtel= 23 Uelhd=
tll, = 104 2HIREEZIF 1% 45 Al SiAE&©] 8~9bpRts oK)=, W= = 2
ofxt= 0.7~0.8bp” 1 Wokl= A7t et =, =1 1A% Q1E|ol 7o) 4
Hoh= A0= AT 4= k. B7IF A7 1% 31t Al = 104= 8bpE Aelsh=

$5, A9 2004 2.5bpE 36 ollA SARY SiRlEo] 5ol Zo® 7
Eo] o] wiEt 11 27]= HEY IEAE7Ho] ol Hk ™sis 20 Held:
27N AR S o83t FAEY siR& AXFAHS 1 71A BAE 8ot
7] YJote] GAFHR P} v IR R (E 3-1)0] AAE|0] Q= Zhxjo] gt ADF U PP
78 A EAL sid ADF A% SARFY] A% ZB(1)oA -3.67, HF(2)0llA -4.08%
e} 25 1% FoleollA ©912 AF7Hdo] 712t &3 PP A% SAIGIA®
2P(1) -223.62, ©F(2) -220.27% et 1% FozolA el A7l =5
71248 olE FoM 27 HHASR gL TGS AR P g SARE siRe
AXZBARESG 7 771 A BA ] EAE Hrh AS] HolErh
£ e D= T 27l SHASR oA SAIEY SR} ARBARS A
714 ARt FHsto] ojdbe H QIEH o7 M S FHOR 3 2 AT AEo| duE
Aol g AFollA 37] SH O = o]Fofrl SHASH (three-state model)(CI5} 37
FHASE ole} $HE FUER AuEch 14 T 3883 (I 3-2)00 AlXI=o] ATk
= 19 3¢ SAEY A&l 1A 59 F2iet HHY TAE HofFa Qo
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AR R FoulSHAl= Qitt. HHH, =1 29} 3014 (& 3-DolAet TRV 2 =4l
A 59 9] 1%p &5 Al 3A&0] 0.131~0.150%p stk 5 ()] JAE Hol+
AL it ol T W FAEY A& AF oFET M-S ARIThe Aoz Hoxle
=t ARARETIAIY] A 21 SHASR P Aaels 9] AHRETE 1% s
Al =9 1914 sfiAleo] 10.5~10.6bp, =¥ 2004 1.8~2.9bp, | 3°4=
0.2~0.6bp A5ohe A= YER:. o]2f%t 23k I&=o1d Ml sfigste =7
S HAAF SRI& 72 K] TAPE Hs =HoA L A 4= o] LERd T
ISPk B71E AT 1% Shet Al 5 191141 8.3~8.4bp, = 20114 4.8~5.7bp,
= 39014 2.6~2.9bp AFSThe 5 FAE7MC] Hthal 3l A 0= Hel.

(Table 3-2) Estimation Results for Cointegration Equations

Three—state model

Variables Model (1) Model (2)

Regime 1 | Regime 2 | Regime 3 | Regime 1 | Regime 2 | Regime 3

5-year treasury 0.056 -0.135™* | -0.132"** 0.038 -0.150™* | -0.131"**

rate (%) (0.052) (0.007) (0.004) (0.050) (0.021) (0.020)
Unemployment - - - -0.023 0.007 0.027*
rate (%) - - - (0.104) (0.019) (0.015)
10.661% | 1.848™ | 0.213* | 10.525™* | 2.920™* | 0.636**

Log CPI

(0.833) (0.065) (0.083) 0.507) (0.065) (0.057)

L()g Coincident _8-346*** _4.848*** _2.643*** _8'434*** _5.716*** _2-912***
econ. indicator (0.698) (0.053) (0.064) 0.471) (0.069) (0.027)

-10.018%* | 14.925** | 12.393*"* | -8.868™** | 13.998*** | 11.591***
(2.781) (0.246) (0.307) (2.350) (1.1306) (1.037)

Constant

R? 0.438 0.983 0.948 0.437 0.982 0.951

0.930 0.033 0.017 0.925 0.040 0.019

Transition matrix 0.037 0.905 0.059 0.043 0.907 0.040

) 0053 | 0062 | 0924 | 0032 | 0053 | 0041
ALC 2299.86 29755
7 44 7.4
ADF test £0.010] €0.010]
-234.85%* -235.08™**
PP test 0.010] £0.010]

Notes: 1) The specific periods by regime for the above three-state models (1) and (2) are
shown in Appendix 2-2, divided into three regimes in terms of the highest filtered
probability.
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P11 P91 Py
2) The transition matrix for each model is in the form of P= [712 Doy pgg], and each
P13 Pa3 P33
element in the transition matrix refers to a conditional probability
p; =P8, =48,_, =1i).
3) o o and * are statistically significant at the 1%, 5%, and 10% levels, respectively.
4) The figures in parentheses indicate standard errors, and those in brackets refer to
p-values.

5) ADF and PP tests are to test the stationarity of residuals from estimating
cointegration equations.

371 Mol Hitt 322 A4 23 ADF A% sARe] 23 (D ()04 2
7t -7.44, -7.42, PP 37 SARo] 247} -234.85, -235.08% UEILE 1% fol5olAl
SR AF7HE0] 7145 = Aos UEHTE TR ol SARE 271 SHATR Yo
AapEtt 71 doiglo] J= 5 SAIEY siAlet AABAS 1 714 BAE st
=8 371 SHMER o] B A Ao g HRlt: of= 2P| A AdS HEt
+ Akaike information criterion(AIC)°lA %= 37 = HHE T o] -295E o}3lok= 5
(I 3-DI (E 3-2)0M 7H B2 =2 SATS HolF=o] 3o of2dt = St
A5k Q15

o

V. 28

STARATIES] EUL fElvE HAAP] B2 HISkE 7PAHEAL At A5 B

I dolle] sltAle A HAdsE wlle) Al EA EEARdelA dojuar

e o 7K HgkE F SRl @ ¢ Qlok. B RS S SAEES] A9 U

23 FHYoN= 7ol Aol 7= AN 2ol AV E el MES At AR

o] 'LXISIA] FokaL FAVIEel S -7 S35 Z5sfor 2 Zo] AkRAlo] et #
otk B AFRAIE B3l HASAE P 9= +AIZ = T

15) HALHRF(one-state model)T 37 ZHAZE F(three-state model)S 0|83+ ZA41
BEY A& AESAE (HE 3)E B9 AXstEeY x| it



SAUPE SiRIST HAIZRIES 7 &7| AAG A0l oSt o BA

oJ2fRt AMlofA & e SAIRTIES] siRlEe] AAES B A, =LA 5
d g9, LRE7ERIeE 242} ofuet A7l AIE THRIEAE SHAdEEE olg
Sto] g5ttt o=et 714 Bl dikt 48 = AAGARTES] AISA7T S
A ) FAEY siR&e] thet 7195 7hsslthe Mol -85 A2

£ A7) FH ASAIE offgo] FARY SRS vAle FFS FEHA e
A0 e ol oRRe7 S AAJskE AC® HY| offte S omfeith. =7t
At FAEY SiAE Ttols HHY BAE FAISKE A= Bzt S41H siAl
&2 3715 A ()2 BAE 7= A o2 e a7 M e AASks AL
2 Uehgtt &, 5487 & olidvHde] SARY siRlee Eot o & A9
Ol & 4 ok 7] S v R APEAINNESS SARILFY ARFAIet &
25t ot AAAIrES 50] S o= BEfsop & AR Bl

2 e AR AR FAlE AL siR|of ik EARe] S viAlH o=
EABRE 22 Alm=SHA] ZSde. AR of =Rt wAA A3 A1 A 0] AekErd
iA[&o] ofEl Aoz 2RO et o5 Hef FAIH o= B 4= 9l Aol
wHbA EAF S]] it AHE HAAAY] FE welske d7e R o
AFAAL Rtk of&d, o3t FHALR S ARERE FT o] A5 Holu A
 siAE Aol F-E85HA 282 4 2 Aoz Helth Idof|e & AFolA o] =
< AFEE Zsto] 40l AR AL Jlof s AEe 5 ATAIE F

3 242 dart a2 Rlth

XN

—E

i

d
i



VAN EHZEHT MB0H H1E

I

R8T (2015), “HEEY Aer9] okl FRFS v BHAY] Hgo] gt
A, AL R3] =24, =ARIAASH, pp. 123-148.

A -2 A-olARL (2012), “AAIHGTE HAAFE T} HA[UHERF O] sfoF
£l WA= JFoll Bt A7, HIAFEATE, A23d8 Al4%, EFATY, pp.
3-28.

(Translated in Bnglish) Kwon, Y., J., Yun, and J., Lee (2012). “A Study on
the Effects of Economic Variables on Lapse Rates of Variable
Annuity and Variable Universal Life Insurance”, Journal of Insurance
and Finance, 23(4): 3-28.

F4]-0l8 (2011), “WHEY SHFE] AFEAA A7, AGFA AT, A244E A
23, RARIAAIS], pp. 1099-1121.

(Translated in English) Ryu, K., and B., Lee (2011). “Econometric Analysis
of Surrender and Lapse Rate of Life Insurance Business”, Journal of
Industrial Economics and Business, 24(2): 1099-1121.

A<= (2003), “BEEFFEY SfeksA 7ol H3E A oA BEHY T
SHOE, HIAIY] =1, Aetdtietil.

(Translated in English) Seo, Y. (2003). “A Study om the Valuation of
Surrender Option Embedded in Life Insurance Products —focusing

on the Effect of Interest Rate Volatility’, Ph.D. Dissertation,

Sungkyunkwan University.
o|4H-0|gF-25Y (2010), “SA=EF sfekallol T3t AT, 7| BATE, FHBA
A A,

|

A 254 (2009), “ABHEY dekEo] st A7, BYFSS|A], A|82H, I=EH
s3], pp. 155-178.
(Translated in English) Jung, S., and S., Ouh (2009). “An Empirical Study on

O



BUPE GiXIST MHAIZRIES: ZH 7| AAG A0 oig A B

the Lapse Rate in the Life Insurance Industry”, Korean Journal of
Insurance, 82: 155-178.

AR 254754 (2011), “WEEA4G0A AE wafulsat 27t sk vl
A= ol T A, FT=Ho|HPRAB3A|, A22H A1Z, =l
Hae}s], pp. 73-80.

(Translated in English) Jung, S., S., Ouh, and J., Kang (2011). “An Empirical
Study on the Influence of Product Portfolio and Interest Rate on the
Lapse Rate in the Life Insurance Industry’, Journal of the Korean
Data and Information Science Society, 22(1): 73-80.

2 FE- 2 (2008), “HAHS7E RS SR vlA|= Gl gt A7, B¥A
g, 194 A3E, RHATY, pp. 3-36.

(Translated in English) Choi, Y., and W., Choi (2008). “The Effect of
Economic Variables on Lapse and Surrender Rate in Life Insurance”,
Journal of Insurance and Finance, 19(3): 3-36.

ZRH-0173] (2010), FHEH FEE A& 34 € oS 1Y, B AL,

(Translated in English) Hwang, J., and K., Lee (2010). Astimating and
Forecasting Models of Lapse Rates in the Life Insurance Industry,

Korea Insurance Research Institute.

Armstrong, J. (2001). Principles of Forecasting: A Handbook for
Researchers and Practioners, Springer Science & Business Media.

Cox, S., and Y., Lin (2006). “Annuity Lapse Rate Modeling: Tobit or Not
Tobit?", Working Paper, Society of Actuaries.

Engle, R., and C., Granger (1987). “Co-integration and Error Correction:
Represetation, Estimation, and Testing”, ZFEconometrica, 55:
251-276.

Johansen, S. (1991). “Estimation and Hypothesis Testing of Cointegration



24 REEEESE

Vectors in Gaussian Vector Autoregressive Models”, Econometrica,
59: 1551-1580.

Kim, C. (2005). “Modeling Surrender and Lapse Rate with Economic
Variables”, North American Actuarial Journal, 9: 56-70.

Kuo, W., C., Tai, and W., Chen (2003). “An Empirical Study on the Lapse
Rate: The Cointegration Approach”, Journal of Risk and Insurance,
70(3): 489-508.

Outreville, F. (1990). “Whole-life insurance lapse rates and the emergency
fund hypothesis’, Insurance: Mathematics and FEconomics, 9:
249-255.

Phillips, P, and S., Ouliaris (1990). “Asymptotic Properties of Residual

Based Tests for Cointegration”, Zconometrica, 58: 165-193.



BUPE oiXIST HAIZRIES 2 27| AAG A CfSh o BAS)

Appendices

(Appendix 1-1) Time Series of Macroeconomic Variables
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{Appendix 1-2) Time Series of Macroeconomic Variables
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{Appendix 2-1) Filtered and Smoothed Probabilities

(a) Two-State Model

Model (1)

Regime 1
52 L

]

Regime 2
g3 f ='I|
4 T |
$° ] |
£ o | 5|__L_J_' J
s e - T T

° 8 8

ML

il

T
&

Fiiterad Frobablibes

Filtared Probabilises

Smoothed Probabi

Frobabaties

Smoathed
oo

Model (2)

Regime 1

04

00

Regime 2

o8

04

i1

Note: The bars and red solid lines indicate filtered probabilities and smoothed
probabilities, respectively.

(b) Periods by Regime for Models (1) and (2)

Fiiterad Frobablibes

Filtared Probabilises

Regime 1

Regime 2

Starting period

Ending period

Starting period

Ending period

Apr. 2002
Jun. 2004
Jun. 2009
Sep. 2010
Jan. 2015
Sep. 2015

Aug. 2002
Aug. 2008
Jan. 2010
Sep. 2010
Jul. 2015
Sep. 2015

Sep. 2002
Sep. 2008
Feb. 2010
Oct. 2010
Aug. 2015
Oct. 2015

May 2004
May 2009
Aug. 2010
Dec. 2014
Aug. 2015
Oct. 2017
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(Appendix 2-2) Filtered and Smoothed Probabilities

(@) Three-State Model
Model (1) Model (2)

Regime 1

Regime 1

os

04

oo

Smoothed Probabilities
Filtered Probabilities
Smoothed Frobabilities
Filtered Probabilities

0 50 100 150

Regime 2 Regime 2

o8
L

04
L

oo
L

Filtered Probabilities
Smoothed Probabilities
Filtered Probabilities

Smoothed Probabilities

| ‘ \‘HH u\‘ ‘
T T
2 2

Regime 3

100

Regime 3

o8
08
L

oo

oo
'
Filtered Probabilities

Filtered Probabilities
Smoothed Frobabilities
04

2
2

Note: The bars and red solid lines indicate filtered probabilities and smoothed probabilities,
respectively.

Smoothed Probabilities
04
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(b—1) Periods by Regime for Model (1)

3 oiXIEt HAIZRIHS 2t B7] MG 2A 0| Chst a7 BAe)

Regime 1 Regime 2 Regime 3
Starting Ending Starting Ending Starting Ending
period period period period period period

Apr. 2005 Nov. 2007 Sep. 2002 Mar. 2004 Apr. 2002 Aug. 2002
May 2009 Jan. 2010 Jul. 2008 Feb. 2009 Apr. 2004 Mar. 2005
Sep. 2010 Oct. 2010 Feb. 2010 Aug. 2010 Dec. 2007 Jun. 2008
Jan. 2015 Jul. 2015 May 2012 Apr. 2013 Mar. 2009 Apr. 2009
Nov. 2014 Dec. 2014 Nov. 2010 Apr. 2012

Aug. 2015 Nov. 2016 May 2013 Oct. 2014

Dec. 2016 Oct. 2017

(b—2) Periods by Regime for Model (2)

Regime 1 Regime 2 Regime 3
Starting Ending Starting Ending Starting Ending
period period period period period period

Apr. 2005 Oct. 2007 Aug. 2002 Mar. 2004 Apr. 2002 Jul. 2002
May 2009 Jan. 2010 Jul. 2008 Feb. 2009 Apr. 2004 Mar. 2005
Sep. 2010 Nov. 2010 Feb. 2010 Aug. 2010 Nov. 2007 Jun. 2008
Jan. 2015 Jul. 2015 Nov. 2014 Dec. 2014 Mar. 2009 Apr. 2009
Aug. 2015 Nov. 2016 Dec. 2010 Oct. 2014

Dec. 2016 Oct. 2017
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(Appendix 3) Actual and Predicted Lapse Rates of Whole Life Insurance

15 20
|

Lapse rates of whole life insurance
1.0

0.5
I

T T T
2005 2010 2015

year

Note: The black line refers to the actual lapse rates of whole life insurance. The red and blue
lines indicate the predicted lapse rates from estimating Model (1) of One- and
Three-State Models in Tables 3-1 and 3-2.
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(Appendix 4-1) Estimation Results for Cointegration Equations

Variables

One—State Model

CD rate

1-year treasury rate

5-year treasury rate

Model (1) Model (2) Model (3) Model (1) Model (2) Model (3) Model (1) Model (2) Model (3)

Interest rate (%) -0.108™** -0.080%*** -0.081*** -0.140%* -0.090™** -0.090** -0.124%* 0.001 -0.001
(0.018) (0.021) (0.022) (0.019) (0.027) (0.029) (0.020) (0.032) (0.032)

Unemployment - - -0.004 -- -- 0.001 -- - 0.028
rate (%) -- -- (0.029) -- - (0.029) - -- (0.029)
Log CPI 1.833%* 1.294 1.283 1.528™* 1.230 1.232 2.731%** 2.970™* 2.899%*
0.797) (0.900) (0.907) 0.772) (0.952) (0.961) (0.799) (0.898) (0.901)

Log coincident -3.802** -0.693 -0.693 -3.854*** -0.996 -0.996 -4.706™** -1.777 -1.709
econ. indicator (0.603) (1.092) (1.095) (0.582) (1.091) (1.095) (0.636) (1.185) (1.187)
Log KOSPI -- -0.556™** -0.556*** -- -0.488*** -0.488** -- -0.721%** -0.704**
-- (0.097) (0.097) -- (0.112) (0.113) - 0.121) (0.122)

Log housing price - 1.846™* | 1.848" - 1706 | 1.705" - 0.691 0.789
index - (0.508) (0.510) -- (0.514) (0.515) - (0.568) 0.577)

Log household - -1.289** -1.288** -- -1.183** -1.183** -- -0.480 -0.546
debt - (0.501) (0.502) -- (0.505) (0.507) - 0.474) (0.479)
Constant 10.105%** 11.543%* 11.605*** 11.819%** 11.939*** 11.927%* 10.207*** 4.203 4.442*
(1.196) (2.700) (2.744) (1.243) (3.019) (3.080) (1.192) (2.610) (2.622)

R? 0.687 0.705 0.705 0.708 0.699 0.699 0.690 0.678 0.680
AIC -67.82 -151.64 | -149.66 -80.73 -148.16 | -146.16 -69.45 -137.11 -136.09
ADF test -2.22 -3.84** -3.85* -2.34™ -3.92** -3.92%* -1.97 -3.98** -3.94**
[0.485] [0.019] [0.018] [0.435] [0.014] [0.015] [0.590] [0.012] [0.014]

PP test -112.05** | -213.55™* | -213.37** | -123.60™* | -209.15™* | -209.18** | -114.23™* | -200.31*** | -202.21***

[€0.010] [€0.010] [€0.010] [€0.010] [<0.010] [<0.010] [<0.010] [<0.010] [<0.010]

Notes: 1) The estimation results for Model (1) using 5-year treasury rate are the same as those for Model (1) of One-State Model in Table 3-1.
2) *** ** and * are statistically significant at the 1%, 5%, and 10% levels, respectively.

3) The figures in parentheses indicate standard errors, and those in brackets refer to p-values.

4) ADF and PP tests are to test the stationarity of residuals from estimating cointegration equations.
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(Appendix 4-2-1) Estimation Results for Cointegration: CD Rate

Two-State Model
Variables Model (1) Model (2) Model (3)
Regime 1 | Regime 2 | Regime 1 | Regime 2 | Regime 1 | Regime 2
-0.004 -0.029 -0.005 -0.042 -0.008 | -0.103***
CD rate (%)
(0.042) | (0.013) | (0.007) | (0.047) | (0.010) | (0.025)
Unemployment - - - - 0.011 -0.044
rate (%) - -- -- -~ (0.011) | (0.064)
6.037*** -1.586 3.711% | 11.860™* | 4.753%*** 1.239
Log CPI
(0.308) | (0.123) | (0.117) | (1.394) | (0.064) | (0.871)
Log coincident =5.792%* -1.300 -4.821%* 0.295 ‘4797”“ﬁ 0756
econ. indicator | (0.265) | (0.117) | (0.100) | (0.908) | (0.064) | (0.822)
Loa KOSPI -- - -0.279* | -0.250 -0.045 -0.452*
o8 - - ©0.04) | 0300 | 0.037) | (0.144)
Log housing - - ‘1894*’” 3360*+* ‘0981*4% 3048**4'
price index -- -- 0.130) | (0.784) | (0.252) | (0.471)
Log household - - 1182*‘** ‘6311**+ 0753*’M _2792’”*
debt - - (0.041) (0.368) (0.029) (0.145)
-0.405 14.196 0.711 16.978* | -4.372** | 19.344™**
Constant
(2.642) (0.368) (0.457) (1.284) (0.609) (1.617)
R? 0.345 0.931 0.938 0.620 0.827 0.629
Transition matrix | 0.960 0.023 0.961 0.063 0.960 0.039
(P 0.040 0.977 0.039 0.937 0.040 0.961
AIC -210.71 -287.33 -281.08
- 8 sk -5. et -5. etk
ADF test 3.83 5.39 5.88
[0.019] [<0.010] [<0.010]
-243.92%* -223.94*** -225.67*%*
PP test
[<0.010] [<0.010] [<0.010]
Notes: 1) The transition matrix for each model is in the form of P= (iuim , and each
12 122

element in the transition matrix refers to a conditional probability
piy =P8 =318 =1).

2) = **and * are statistically significant at the 1%, 5%, and 10% levels, respectively.

3) The figures in parentheses indicate standard errors, and those in brackets refer to
p-values.

4) ADF and PP tests are to test the stationarity of residuals from estimating

cointegration equations.
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{Appendix 4-2-2) Estimation Results for Cointegration: 1-Yr T-Rate

Two-State Model
Variables Model (1) Model (2) Model (3)
Regime 1 | Regime 2 | Regime 1 | Regime 2 | Regime 1 | Regime 2
l-year treasury | -0.152*** | -0.169** | -0.018** | -0.092** | -0.016** | -0.099*
rate (%) (0.044) | (0.009) | (0.007) | (0.039) | (0.008) | (0.052)
Unemployment - -- -- -- 0.014 -0.139
rate (%) - - - - (0.013) 0.107)
Log CPI 2.346™* | 0.737** | 3.640™* | 8.828™* | 3.699*** | 12.352**
0.396) | (0.082) | (0.087) | (0.408) | (0.081) | (0.414)
Log coincident | —4.229™% | -4.022% | -5.144™** 0.018 -5.044** 0.520
econ. indicator (0.044) (0.064) 0.077) (0.204) (0.073) (1.038)
Log KOSPI -- -- -0.222* | -0.116 -0.212 -0.055
- -- (0.087) | (0.176) | (0.186) | (0.261)
Log housing -- -- 0.230 3.961*** 0.197 3.565%*
price index -- -- 0.171) | (0.469) | (0.290) | (0.578)
Log household - - 0.807*** | -5.742*** | 0.760*** | -7.033%*"*
debt - -- (0.037) (0.106) (0.035) (0.110)
9.756*** | 16.323*** | -2.497*** | 20.843™* | -2.560** | 21.684***
Constant
(2203) | (0272) | (0425 | (1.596) | (0.462) | (2.174)
R* 0.568 0.963 0.793 0.623 0.785 0.628
Transition matrix | 0.946 0.049 0.956 0.090 0.956 0.085
(P 0.054 0.951 0.044 0.910 0.044 0.915
AIC -210.05 -266.64 -264.75
ADF test
[0.011] [€0.010] [<0.010]
-237.73%* -227.79%* -220.89***
PP test
[€0.010] [€0.010] [€0.010]
Notes: 1) The transition matrix for each model is in the form of P= (iiii , and each

element

in the

transition matrix

refers

to a conditional

probability
p;; =P(S, =48, =1).

2) = **and * are statistically significant at the 1%, 5%, and 10% levels, respectively.

3) The figures in parentheses indicate standard errors, and those in brackets refer to
p-values.

4) ADF and PP tests are to test the stationarity of residuals from estimating
cointegration equations.
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{Appendix 4-2-3) Estimation Results for Cointegration: 5-Yr T-Rate

Two-State Model

Variables Model (1) Model (2) Model (3)
Regime 1 | Regime 2 | Regime 1 | Regime 2 | Regime 1 | Regime 2
5-year treasury -0.039 | -0.107*** 0.003 0.187 0.002 0.178**
rate (%) (0.031) (0.009) (0.005) (0.423) (0.019) (0.088)
Unemployment - - - -- 0.010 -0.152
rate (%) - -- -- -- (0.012) | (0.1006)
Log CPI 8.662%** | -0.814™* | 3.887*** | 13.908™* | 3.821™** | 16.401***
(1.363) | (0.141) | (0.129) | (0.578) | (0.506) | (1.073)
Log coincident | =8.236™" | -2.521*"* | -4.885"** 3.645 -4.764* | 4.361*
econ. indicator (0.947) (0.120) (0.125) (9.021) (0.518) (2.427)
Log KOSPI -- -- -0.289* | -0.916 | -0.291™* | -0.955***
-- -- (0.038) | (1.437) | (0.058) | (0.307)
Log housing - - -2.057% 1.501 -1.975™* 1.495
price index -- -- (0.152) | (4.708) | (0.454) | (1.040)
Log household - -- 1.254%% | -6.311%* | 1.187** | -7.460***
debt -- -- 0.045) | (0.406) | (0.227) | (0.287)
Constant -1.144 | 16.460** | 0.016 5.221 0.282 6.962
(0.783) | (0.388) | (0.159) | (21.157) | (1.522) | (4.860)
R? 0.504 0.958 0.939 0.637 0.939 0.648
Transition matrix | 0.955 0.036 0.961 0.065 0.963 0.062
(P) 0.045 0.964 0.039 0.935 0.037 0.938
AIC -225.99 -289.62 -287.80
-3.67** -5.84** -6.17%*
ADF test
[0.029] [<0.010] [<0.010]
-223.62%* -226.25"* -225.39%*
PP test
[<0.010] [<0.010] [<0.010]

Notes: 1) The estimation results for Model (1) are the same as those for Model (1) of
Two-State Model in Table 3-1.

2) The transition matrix for each model is in the form of P=(

element

in the

b;; EP(*S; :j|A5;,71 =1).
3) ** % and * are statistically significant at the 1%, 5%, and 10% levels, respectively.
4) The figures in parentheses indicate standard errors, and those in brackets refer to

p-values.

transition matrix

refers

P11 Doy
P12 Pay
to a conditional

, and each

probability

5) ADF and PP tests are to test the stationarity of residuals from estimating
cointegration equations.
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(Appendix 4-3-1) Estimation Results for Cointegration: CD Rate
Three—State Model
Variables Model (1) Model (2) Model (3)
Regime 1 Regime 2 Regime 3 Regime 1 Regime 2 Regime 3 Regime 1 Regime 2 Regime 3
CD rate -0.059 -0.097%** -0.109** -0.097*** -0.019%** 0.069 -0.138"* -0.002 -0.099
(%) (0.109) (0.016) (0.003) (0.006) (0.007) 0.167) (0.007) (0.003) (0.086)
Unemployment - - - - - - 0016 0012 _0210
rate (%) - - - - -- - 0029 | (0.013) | (0.143)
Log CPI 6.311 2.610™* 0.179* 5.398™* 2.251% 22.056™** 4.870% 3.499%* 0.486
(4.893) (0.158) (0.065) (0.048) (0.165) (0.895) (0.046) (0.075) (3.108)
Log coincident -6.207** -5.092%* -2.600*** -3.748™* -4.632%* 0.579 -4.377%* -5.227%* 7.676™**
econ. indicator (2.869) (0.134) (0.049) (0.060) 0.111) (1.379) (0.053) (0.065) (1.520)
Log KOSPI -- -- -- -0.215%* -0.291%** 0.104 -0.281%** -0.199"** -0.975™
-- — -- (0.022) (0.039) (0.380) (0.071) (0.047) (0.325)
Log housjng price - - - 1.257%* _1347*** 4579*** 1.920™** -2.588*** 6927*+*
index -- -- -- (0.138) (0.153) (1.619) (0.086) (0.102) (1.105)
Log household - - - -1.332%** 1.3027%* -10.452%* | -1.246"* 1.59717%* -6.650™**
debt -- - -- (0.018) (0.044) (0.258) (0.017) (0.022) 0.377)
Constant 0.405 12.432%* 12.2327%%* 7.365™* 2.549™* 16.325%* 9.027*** 0.509 30.183™**
(9.351) (0.565) (0.242) (0.305) (0.471) (4.678) (0.451) (0.424) (5.337)
R? 0.413 0.982 0.972 0.901 0.955 0.570 0.954 0.964 0.784
Transition matrix 0.947 0.002 0.065 0.886 0.037 0.091 0.851 0.061 0.097
(P 0.001 0.896 0.081 0.054 0.933 0.065 0.104 0.821 0.367
0.053 0.103 0.854 0.060 0.030 0.844 0.045 0.118 0.536
AIC -276.76 -329.91 -310.39
o, P a0,
PP test A, [0.0101 [0.0101
PuuPaPa
Notes: 1) The transition matrix for each model is in the form of P= (p 12D p;;i], and each element in the transition matrix refers to a conditional probability p;; = 2§ =35, =i).
P13 P23 P33

2) ¥ ** and * are statistically significant at the 1%, 5%, and 10% levels, respectively.
3) The figures in parentheses indicate standard errors, and those in brackets refer to p-values.

4) ADF and PP tests are to test the stationarity of residuals from estimating cointegration equations.



DL =#2sem mpoal mis

(Appendix 4-3-2) Estimation Results for Cointegration: 1-Yr T-Rate

Three-State Model

Variables Model (1) Model (2) Model (3)
Regime 1 Regime 2 Regime 3 Regime 1 Regime 2 Regime 3 Regime 1 Regime 2 Regime 3
1-year treasury 0.003 -0.146%* -0.123%** -0.220%** -0.005 0.189 -0.223%** -0.001 0.188
rate (%) (0.054) (0.010) (0.008) (0.007) (0.006) (0.133) (0.007) (0.007) (0.128)
Unemployment -- -- -- -- -- -- -0.012 0.012 -0.096
rate (%) -- -- -- -- -- - (0.019 (0.010) (0.175)
Loz CPI 9.390** 2.306™** -0.749%** 4.705%** 3.804™** 15.644**+* 4.690™* 3.826™* 17.402%**
8 (0.799) (0.115) (0.097) (0.054) (0.058) (0.886) (0.059) (0.065) (1.038)
Log coincident -8.112%** -5.189%** -2.015%** -4.887%** -4.996*** 0.754 -4,917%* -4.949%** 1.205
econ. indicator (0.053) (0.098) (0.079) (0.057) (0.050) (2.939) (0.062) (0.056) (2.901)
Log KOSPI -- -- -- -0.098*** -0.303%** -0.934 -0.091** -0.305%** -0.944
- - -- (0.035) (0.038) (0.635) (0.037) (0.038) (0.629)
Log housing price - - -- 2.478%* =2.757% 2.840* 2.503™* -2.705™** 2.627
index - - - (0.072) (0.068) (1.712) (0.077) (0.076) (1.699)
Log household -- -- -- -1.860*** 1.4871%* -6.239%** -1.872%** 1.457%* -6.927**
debt - -- - 0.017) (0.018) (0.279) (0.019) (0.021) (0.327)
Constant -5.158** 14.386™** 13.834*** 16.661*** 1.143** 3.601 16.896*** 0.880* 4.161
(2.256) (0.367) (0.274) (0.218) (0.461) (5.400) (0.240) (0.511) (5.018)
R 0.417 0.982 0.968 0.978 0.910 0.572 0.978 0.909 0.576
Transition matrix 0.919 0.001 0.080 0.827 0.025 0.221 0.829 0.026 0.218
P 0.001 0.922 0.078 0.041 0.936 0.083 0.041 0.937 0.083
0.080 0.077 0.842 0.132 0.039 0.696 0.130 0.037 0.699
AIC -292.26 -331.38 -327.31
_600*** _5.34*** _537***
ADF test [£0.010] £0.010] [£0.010]
-244. 14 -234.16™** -234.56™**
PP test £0.010] £0.010] 0.010]
PuPaPa
Notes: 1) The transition matrix for each model is in the form of P= (p 12D P:;z}, and each element in the transition matrix refers to a conditional probability p,; = 2§ =35, =i).
P13 P23 P33

2) " ** and * are statistically significant at the 1%, 5%, and 10% levels, respectively.
3) The figures in parentheses indicate standard errors, and those in brackets refer to p-values.
4) ADF and PP tests are to test the stationarity of residuals from estimating cointegration equations.
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(Appendix 4-3-3) Estimation Results for Cointegration: 5-Yr T-Rate

Variables

Three-State Model

Model (1) Model (2) Model (3)
Regime 1 Regime 2 Regime 3 Regime 1 Regime 2 Regime 3 Regime 1 Regime 2 Regime 3
S-year treasury 0.056 20.135%* | -0.132"* | 0.202"** | -0.091%* 0.019™ 0.608™ | -0.114" 0.009™
rate (%) (0.052) (0.007) (0.004) (0.056) 0.011) (0.008) (0.078) (0.010) (0.004)
Unemployment -- -- -- -- -- -- -0.299 0.030™* 0.010
rate (%) -- -- -- -- -- -- (0.184) (0.015) 0.013)
Loa CPI 10.661%* 1.848" 0.213" 21.237% | 6.704" 3,456 14.647°% | 6.010"* 4156
& (0.833) (0.065) (0.083) (0.872) 0.067) (0.088) 0.710) (0.050) (0.055)
Log coincident | -8.346™% | -4.848"% | -2.643"™ 4.107* S0.626%% | -4.585% | 13.168" | -1.482"" | -5.637"*
econ. indicator (0.698) (0.053) (0.064) (2.103) (0.166) (0.076) (0.776) (0.095) (0.048)
Log KOSPI - - - S0.646™ | -0.281"* | -0.341"* | -2.358"" -0.107 0.249™
- -- -- 0.222) (0.078) (0.064) 0.315) (0.069) (0.016)
Log housing price -- -- -- 1.918%** 0.766™** -2.275%* -1.891** 0.385™** -2.473%*
index -- -- -- (0.328) (0.144) (0.153) (0.873) (0.135) (0.079)
Log household - - - —9.378%% | -3.137" 1.432% | -6.560"" | -2.460™* 1.627%
debt - - -- (0.258) (0.020) (0.026) 0.213) (0.016) 0.017)
Constant “10.018% | 14.925"% | 12.393* 6.910™ 14117+ -0.447 S11.890%% | 12.483%™ | -1.279%
(2.781) (0.246) 0.307) (3.384) (0.426) (0.769) (3.290) (0.289) 0.257)
R2 0.438 0.983 0.948 0.590 0.901 0.952 0.681 0.900 0.970
" . 0.930 0.033 0.017 0.861 0.050 0.032 0.650 0.046 0.093
Transition matrix |— 35755 0.905 0.059 0.082 0.881 0.033 0.092 0.838 0.047
() 0.033 0.062 0.924 0.057 0.069 0.935 0.258 0.066 0.860
AIC -299.86 -312.17 -313.52
ADF test £0.010] £0.010] £0.010]
PP test -234.85™ -215.07% 219.64™
[<0.010] [€0.010] [€0.010]

Notes: 1) The estimation results for Model (1) are the same as those for Model (1) of Three-State Model in Table 3-2.

2) The transition matrix for each model

is in the form of P=|p;, 1Py,

K’n Doy P31

D13 P23 P33

3) * o and * are statistically significant at the 1%, 5%, and 10% levels, respectively.

4) The figures in parentheses indicate standard errors, and those in brackets refer to p-values.

5) ADF and PP tests are to test the stationarity of residuals from estimating cointegration equations.

], and each element in the transition matrix refers to a conditional probability p;; = A5 =35 _, =i)
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Abstract

Using Markov switching models as well as a standard cointegration equation,
we examine the long-run relationship between the lapse rate of whole life
insurance and macroeconomics variables-interest rate, unemployment,
business, and inflation. Focusing on the three-regime switching model used in
this paper, we find that the lapse rate of whole life insurance has a negative
long-run relationship with business, whereas it has a positive long-run
relationship with inflation, consistent with the predictions of the emergency
fund and inflation hypotheses. However, the interest rate hypothesis is not
supported by the estimation result that the lapse rate has a moderate negative

long-run relationship with the interest rate.

% Key words: Lapse rate of whole life insurance, Cointegration, Markov

switching model, Macroeconomic variables
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