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a8l 2: HPgA U EFH GAMTE(r: AT dw: ZHAF2] Durbin-Watson & ) 3)

E1: P T2 2 (1999.03~2008.02: L 1087 AL )

LN B A

BEA G EF 16.503 6.042

2B AE 7R 4= 95.048 7.905

Ry A L F 14.756 4.055

A E 6.362 1.668

AAdE 3.868 0.932

A RS E 6.342 1.665

Zg) )2 80.855 13.040
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sttt o] AL vl Ao tEF 8ol gt AFH oy S T ¢
APE A AFE S AR skt E50] "l Fod REAGE
1o A e} Zro] 2 717 2 A Q] E4o] #FHT) WA AlZbel| e} o] AE A3 AP FA7F &
ABFaL, &= 1 FAAE wet ofE Al A A3 gho] WHEE = A3 g2 U)o AL oS
o], FAXE 7|E 02 AIZke] Wigle] whel A B o) 22 gho] WhAeE 17l o] g A &F a1 o}
Al 2 kol el = R o] AR/ FAIEE FEIS o) o] AL AFH FE Atolo] 45T
AZF 28k AL Fhol AL gholl L] mlefe 2 HAL}t A Froll o EH = A TEHL
TZE 23 IS Sdtth wEhA] Fo) R AIAIGL ojE A3 9] F a3} Al Tbe|| whet A &E 2
o] Fro] b A a1 T v ] FETRE JAY A9 FEFx oER = AEjolA] UE
e BAGA AR AdETh o]yt oy 71X EAEL o] AlAIEe] REA7)/AF TS (SACF) 7}
Ld &5 2 SeA Zaska glo] o] AIAIGL Fgol Fdte] o M Eesla 9l3o] FelE
£ Aotk Bgol, o] Aldoe] Zte FAlE od A A7 T2 AHET| ofee] FEF F
A=z gdEa, olgjst 54 49 EAls B & 59 @927 % (unit root test) S F31o] EolH
th o2& (P-value) 0.990] 322 o] AlGo] ‘TS Zrth o] AF7Hd o] Z3tA A= o] &
B A 2AE AT 5 ok FEA FAe AGe A AHEARS o] 835k ZF AAE
A AAstET AZ% FERP Y AAS st FAFAAR 14} AREALY A=R7F 1™
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2 NA G| A AR A 7F B fAISH et & 4= itk o] A4 FAsEE AsiA=
39 3(b) A FAARE} Al B AR o] 87T

guld o7 AAANALY 23 382 SACFS} SPACFS Hlg o g o|FojAt) 12701] F7)9
FAE BF AAS) A 12701983 17199] F 7HA] ARz Ao AAA D V%Y, (¢, VIZY, =
(1 - B)(1 - B)Y,)2] SPACFL2 % 20f FojZth. SACFS Az} 194 671A]o|A &2 vlw = w}
£ 4, SPACFE] Ajaf 164 574A] 28]a1 AlAF T, 120149] §-o4 252 28 & Attt 53
SPACF9] Al A} 20|41 ¢] 73t B S0l 7ha, ThA] AlAF3 £9] &5 18|31 AR} 120419] fojst &2
2 o Al BHEAFNEZ 27270, 570, 1270 A9 HEFF8Y TS 1 9
2 5ot 239 HFolA doj B 243 O BF QA= & 39 2t
F4E 2y A2 TEVE }-AA & 45 5319 o] Rtk FAgAre] AR A
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T 2: £842] SACFS} SPACF

Lag Correlation 987654321 123456789 Correlation 987654321 123456789
1 0.34107 . H Rk 0.34107 . H Rk
2 0.43112 . ok 0.35624 . ok
3 0.36986 . HHH 0.19921 . ok
4 0.36166 . ik kkkk 0.14041 . HHE
6 0.30503 . HHAHAEE 0.01266 .
7 0.17184 . kL —-0.22779 ok
8 0.17148 . wEE -0.14015 wEE
9 0.17936 . HEE —-0.01179 .
10 0.15316 . wEE —-0.03743 Lk
11 0.10304 . * . —-0.02259 .
12 —-0.15100 Lo EEE . —0.28150 okl
13 —-0.00094 . . 0.00376 .
14 —0.08242 . ok . —-0.02722 LK .
15 —-0.08242 . . 0.08677 . o
B3 2985 (VEYe 25 3340
[ ¢s P12 06
FAZ 0.30089 0.39836 —-0.30232 —0.32267
xE 0.08819 0.08930 0.09458 0.10303
B4 A7 AT AT
To Lag Chi-Square DF Pr-ChiSq Auto-correlations
6 341 2 0.1817 0.067 —-0.015 0.156 0.047 0.006 —-0.033
12 6.08 8 0.6383 —-0.073 0.024 0.071 0.067 0.045 -0.078
18 13.00 14 0.5267 —-0.040 0.035 0.013 -0.209 0.079 0.065
24 14.01 20 0.8302 0.015 0.044  -0.014 —0.058 —-0.006 —-0.041
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85 o= AR Axsitta & 5 ity thA] Hoto], FRE7MA0] 29 ¢F 1d-E HAeste] HPA <k
=] 87 STk el e ittt ¥ 4(he HIAGHEFS] oo KA AdEnF
Abol o] WA G UERdTE o7 29 AR -1 )l A 7P 2 A Q0 FY E50.24) =
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Az Hol, RPAIGNE 89 S/ & 1719 S0l AYgEn|F2 S71E g = IS Utk
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2001-01 200810 0607 date 2008-10 20607 date

E5 429 W 92 2435
ADF-A A PP-AA
BPA SN E 0.9193 (0.9954) 2.2054 (0.9990)
2B ZFE7FR) S 1.3441 (0.9988) 1.3123 (0.9990)

o] &3l ThHFTA| A G2 ol 7] 23k A S EF 9| 7ol 8 FHTH

o] oM RPAGUE 22 SR oz EVNATE JYALE st AdNEALS &
H e S HS R s Ho|grR g g Mier| 2 stth. T Alolo= 3 EIA V) Qe A2
2 U A A 2L v A otk EI FEIRSE 9 7)A JYHsE ARREA] 7= g
th. FEXFE AR VA S vlEl] REA S 8.9t SEAA7F oS B ot B A ek
2L ST F ] oA o]Fox]= FE7IF | vF] A9 EF O o] FEHTHIE
ol Hju] &S | AdE HPH o o] SR T FehE Y| wRolth. Ho|FdrrFe] ke
A WA AEA LA 2HAENAFALTE A LA EFAGNEFALES BF 7 09
AAANALZ A&t of 7)o 2442 A A B ol B3PS A et 17 62 Ak (a), (b)ollA

Zol, 2R AE Ao HE A dEra0 AGEL BF e ZAAIDe] E49] el A3t
FAE 7L a1, T o] FAEL oJF 73 A< 2 A7) oY BF FEA A
2 gddt) o] Aipbe AAIDo] e BEF A2 EAE. dYshe 42 AA AR FelE 9l
ot RY5F 005004 A& ATl T2 ghe=rp o) ARE/HE S kA A9 E Qi)

SACF:= A2} 5, 12(719)oll A 18] 32 SPACF= A3} 5, 6, 12(7] Q)0 A 52 & ol 3715 Ho|1 9]
I 72 0139 Aol A= 03 o] A 9l Alol= Qe Aoz FdHE) o] AL FolR AL A
o] 2L Y& 5= AolaL, £3] AlAF 120142] SACFe] F=8R 5528 F4std JEA <
o] B3PS 2737 o] 5H 7 ARIMA(0,1,0) x (0,1, 1), 22 A|QFtct. o] w 4o 2373 1 %
FoaME & 73 Zrh

Agto| Al AojR Zhatol] tislo] zH Azt A AlateE A7) AR A E o] & 89 FolRALE o] AL
ZAxA Qo] FAU FE5A40] Qe WMALS I e AGA LIRS el o o]fF Ut Alat
1A 2474R)2] A7\ ABAGSEL A3} 6, 12, 18, 247 FEET o] AL 7|22 dAHAoz Flo]-A
FAARS Tl ] AojF440S Feldity. WA, AAF 104 671A]12] 27| AB3A = AR -
AARTAZFY 32 9.53, AHFEE 5 2183 P-3H2 0.08950]t}. o] 22 Fo4F 0.059014 6714 <]
N Zpol| A o] 24 27| BAG7 B 09 kst 2o oz, 194 247A = 2 AA
AIE et o)L FoX FAA G o] WA 22 AHALAS Dot 2= AFE 2ol
E}dghe Sesin)
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#Z6: 98A < (V12X,} 9] SPACFS} SPACF

Lag Correlation 987654321 123456789 Correlation 987654321 123456789
1 0.07355 . o 0.07355 . *
2 —-0.04039 .ok . —0.04605 .F
3 0.07787 . L 0.08501 . o
4 —-0.07381 .ok . —0.08980 Lk
5 —-0.22366 ok . —-0.20702 ok .
6 0.17151 . HEE 0.20353 . ok
7 —-0.13375 . o 0.10597 . ok
8 —-0.06413 LF . —-0.05479 .k
9 0.03413 . *o -0.01138 . .
10 0.15349 . ok 0.12666 .F ok,
11 0.01483 . . 0.10922 . o
12 ~0.35893 s . —~0.42203 A
13 0.05707 . o 0.06569 . *
14 —0.17403 LR . —0.17342 Jhokok
15 —-0.07848 .FE . 0.11631 . ok

7 9YAL VXY 24 27

Az x=2x t-value p-value
(C]] 0.61217 0.09186 6.66 <0.0001
8 98us A% 23] 474wy Ag
To Lag Chi-Square DF Pr-ChiSq Auto-correlations

6 9.53 5 0.0895 0.160 0.004 0.070 —-0.099 —-0.132 0.179
12 14.56 11 0.2037 0.101 —-0.087 0.045 0.144 0.066 —-0.008
18 20.84 17 0.2337 0.008 -0.139 —-0.083 0.045 0.091 -0.123
24 23.72 23 0.4196 0.040 0.014 —-0.033 0.077 0.102 -0.053

QWS X9 BRATOIA o) WAL BAA L] mYL

-1
a =(1-061217B2) VX,

2 FoiXth & gyl A8 A ASL A Y] B E SHAAG (Yi)oll A&std AE =
= o

B = (1-0612178°) " V1Y,

oltt. o714 ()= WARZALY B2+ oL B AVEEA Lot WgE F ALY 22w}

= =3
AEATE I8 )& FAAY FANS7E 7 v,Y A
9 = 0.0226, ¥, =0.031, ¥, =0.0039, ¥;=0.0830, ¥5=0.0164,

ot JEHAE HEH A A7t ZoW (o2} {519 Aol A AAE (X))
{Y, )9 Ao)iggo} A= AMLE o]8-31e] A 016 TR
w(B)B?

Y, =v(B)X;+ N; = er + N;
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2O JHASH HSALY wAdd

To Lag Chi-Square DF Pr-ChiSq Coross-correlations
5 341 5 0.6368 0.041 -0.075 0.045 —-0.094 -0.110 0.073
11 7.01 11 0.7981 —-0.015 —-0.128 —-0.001 0.048 -0.118 —-0.068
17 12.66 17 0.7589 0.089 —-0.043 —-0.034 0.217 —-0.008 0.025
23 15.30 23 0.8836 0.105 0.063 0.100 -0.021 0.007 —0.045

T 10: A9 3 ZHA € 2] SACFL}F SPACF

Lag Correlation 987654321 123456789 Correlation 987654321 123456789
2 0.43199 . ek ok o kok 0.33191 . sk okok ok
3 0.45545 . Fdokkokokokok 0.28456 . koK
4 0.42884 . Aok ck ok pok 0.19036 . Ak
5 0.45321 . Fddkkpokdkokok 0.19056 . Fkkok
6 0.29516 . Hkskokoksk -0.07956 .k
7 0.26303 . *kokk -0.12168 . k%
8 0.14709 . Rk —-0.25188 Fakdokk
9 0.19933 . Hakokk —0.06088 .*
10 0.17284 . k| 0.02533 . * *
11 0.08824 . *k . 0.03264 . *
12 —0.11543 . * . -0.26632 ko ko .
13 0.04150 . * . 0.07570 . kL
14 -0.00312 . . 0.04192 . *
15 -0.03273 . * . 0.08076 . kL
o) A42 AATT. w(B) = wo—wiB - —w,B Ol 6(B) = | — 5B~ -+ — 6,83 BE] ThaHAlo]
G o1 BANSAZIE ()] BehE 22 DU 2R A (5.16) = (0,0,50]0h
Huss M) A3 32] 7o el m}w WS AN EE JeEA Do) 2LA Do)
Fe 7 20 AW YR 25 be) 3hE 30] Ak 3 SANLIEG violA 09] 7S 2

A ROBE 5 = 0051, E A 3179 o] GE AR Aol Do} A4 HOE ashe Fel
W00 B o] B Btk wlebd A% 3l e F AN E S0l foHoR EEH e
r=00]tk. webA Ak HolBen g the} 2.

VI2Y, = woVI2 X, 3 + N,.

FANSTSE AT Qo)A 24T Tl o714 Lol IAADL 22 Ao FHrHe 4
879 o) 298 AR H2ADL IAADSH S0 2R Adz $2AAL 9
GAGRO R HYsHA R BRE ehdth ol 2L AlAEAA E 98 Fatel FAT 4 ¢
W, 4% FANBSS] AP B BRAS AH E 102 FANSEE AL

2 A F2] SACFL} SPACFE Uehdth SPACFS] Az} 471A)9] &3 w2 744, 18|31 SACFe]
SAIATHA L] &L o]|FH 7Y 93Fo] 27|FAY AR Ith= AL & 4 913, SPACFY A
2 129) )4 B2 Byl ARY A7127)e) FL Fstolo} I FaATh olele BHA,
SARMA(1,3)x(1,0),9] 28 o] Aottt 23 gL

1-6,B—-6,B*>-6;B°

=woV2X, 5 + €,
AT YR g B)Y(1 - @B




01 03 b1 D, wo
27k 0.80189 -0.29593 0.90316 -0.37916 0.08056
EEa 0.08775 0.08270 0.05769 0.10629 0.02081

H 120 JYALE ARSI LA D) wAere] wAyRY A9

To Lag ChiSquare- DF Pr-ChiSq Cross-correlations
5 6.85 5 0.2320 —0.054 —0.174 0.021 -0.177 0.048 0.075
11 12.58 11 0.3220 0.103 —-0.075 0.045 0.134 —-0.121 —-0.100
17 18.74 17 0.3435 0.083 -0.118 0.026 0.192 -0.040 0.075
23 22.39 23 0.4966 0.016 0.020  0.030 —-0.038 —0.139 —0.128

H 13 229 AN 4B AT

To Lag Chi-Square DF Pr-ChiSq Auto-correlations
6 3.76 2 0.1528 —-0.053 0.109 0.005 —-0.092 0.114 -0.022
12 5.39 8 0.7153 0.059 —-0.058 0.078 0.043 0.000 -0.016
18 10.98 14 0.6878 0.040 0.021 0.063 —-0.196 —-0.053 0.012
24 19.39 20 0.4968 —0.045 0.124 -0.039 —-0.078 —-0.110 —-0.168

01 Hck 714 6= AL N9 o A Rgo
o 2 BEF A= & 1137 2
ﬂﬂFﬁﬂd%%%liﬁﬁﬂQ%Eé%aéﬁtﬂwﬁﬂ€4~ﬂzﬂﬂ%ﬂﬂﬂﬂﬁ
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‘gte] ghofof sk
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a2 1 o
(a) ZH2ke] A= (b) FAFH FAZUY AR

E 14 g 714 o S 2

() FHASX)E PAFE e AolF4+R Y
_ 0.03658X,_1; — 0.04073X,_5 &
0 (1-BR) V!2(1 - 02589582 — 0.40292B5 + 0.24397B12)’

2) 2 ARE7HAIFX)E YHUTE Sk do|deR Yy

(1-0.7701B)(1 - 0.80189B + 0.2959383)
V}z (1 -0.90316B) (1 +0.37916B'2)

Y; = 0.08056X;_3 +

€.
(3) FHAFAAE 2y

(1 +0.32267B9)
= €&.
VI2(1 - 0.30089B — 0.398368° + 0.30232B'2) !

Y

4) 2 AETHAF ()R A D E)S FHHTE S ASFNESZ (002 72

yi = —63.0907 + 0.8001x;; + 0.6721xs.

AL} A g2 BRI JHALE FAH 4nAETA O vHRES & 52t
Ao Pk 7P A st B A NS F Y v kS skl
F 15 & 149 A EZRF L o] &3te] HAANFNESF F20 thet A 7707129 w2 ti&
g0l thate] o &akar 2 7)3F Fekol] Wlg &80 AR ghate] Ak} o S a8 Alket A o]
T} E 1594 B ule} o], AAGR P o] AF3| 7R Hr} o= 219} AIC 9 SBC, ZHol|A]
o] Sedtthal & 4 Qi 3L AHAETIASE YT R S Aoy o] IR PR
o

N2 AE A A S ee X 4 ek A7l et BRI WS AR AAD
Aol o] 52 Fol 3 E EELAE EY 5 9ol FATTh N Z oA ARG 713 Bol
34 gl
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HE 15 2y &9 7}
A1 Zk 327 Aoy Aoy G $RY Ay
N g) s FEAF) (E7HAS) AALEY) 3]ARY
25.7753 25.7548 257278 25.4390
2008-01 257545 (~0.0208) (~0.0003) (0.0267) (0.3155)
26.0102 26.0587 25.9261 25.7630
2008-02 25.9606 (~0.0496) (~0.0981) (0.0345) 0.1976
26.3041 26.1923 26.2003 26.6403
2008-03 26.2467 (-0.0574) (0.0554) (0.0464) (~0.3936)
26.5194 264628 26.5425 27.1935
2008-04 26.4560 (-0.0634) (~0.0068) (-0.0865) ~0.7375
26.7559 26.6776 26.8256 27.9226
2008-05 26.6340 (-0.1219) (-0.0436) (-0.1916) (~1.2886)
26.9956 26.8796 27.0850 28.4896
2008-06 26.9050 (~0.0906) (0.0254) (-0.1800) ~1.5846
27.2377 271159 27.3790 29.1377
- 153
2008-07 271535 (~0.0842) (0.0376) (-0.2255) (~1.9842)
AIC ~199.543 ~203.592 —203314 ~43.8431
SBC ~186.669 -190.718 ~192.893 -41.7717
root MSE 0.0710 0.0456 0.1245 1.0059
8. &A=

o] AFoA= AHEFS| ALY HEASHE 80 st & ¢ TAF 542 gt of
29 GFE E 5 Y FARFLLY AFAAAE Ly T o] ZFE 7|2Z v hEF8Y
< A AERYT 2 FAA AAE AAdTo2ZA v HEFEE Fteteto] YHEFARY] 3
S5 AR stetele & sgint. AEALS] HAA G EF ool tis EE Y FAA S
I Ztk. REAGNEF S8 Al mhE o] At AP A FAE Rk RPASNES
ALL ok 127049 7148 7HAH, = 2704, 370, 12709 9] Apr|FE5Ad o] A3k, o= AlAE
A et FAE IA 2, 3714 A9 & 20 ZA= IA 12718 A tE4800 o3
o] S Pt REASUE 2.9 AAFAE 24 7)o TS v X Fo FARFEZE F
A7AR 58} AV AETIATE E F AL, 53] AHAEIA S REASHE S8 E MY AR
3t k. GRbE o2 HHEAGNE £80] TS T+ oY AAAFES 3E 77 BAH A
ol wheta el ¢ k. BREASHE 589 &5 S EHAEA FERYP o2 = 2] FAY
A5 TS 7|2 o DRSS EY(F 14-3)F 2HAEVHAITE JEHTE s o RE(F
14-2)2 A r=A T}
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Statistical Prediction for the Demand of Life Insurance
Policy Loans
Woo-Joo Lee?, Kyung-ok Park !, Hae-Kyung Kim¢

“Department of Mathematics, Yonsei University
bSamsung Advanced Technology Training Institute

Abstract

This paper is concerned with the statistical analysis and development of stochastic models for the demand
for life insurance policy loans. For these, firstly the characteristics of the regression trend, periodicity and de-
pendence of the monthly demand for life insurance policy loans are investigated by a statistical analysis of the
monthly demand data for the years 1999 through 2008. Secondly, the causal relationships between the demand
for life insurance policy loans and the economic variables including unemployment rate and inflation rate for the
period are investigated. The results show that inflation rate is main factor influencing policy loan demands. The
overall evidence, however, failed to establish unidirectional causality relationships between the demand series
and the other variables under study. Finally, based on these, univariate time series model and transfer function
model where the demand series is related to one input series are derived, respectively, for the prediction of the
demand for life insurance policy loans. A statistical procedure for using the model to predict the demand for life
insurance policy loans is also proposed.

Keywords: Policy loans, cross correlation analysis, transfer function model.
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