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Estimating and Forecasting Models
of Lapse Rates in the Life Insurance Industry

It is becoming increasingly significant to estimate lapse rates for the
purpose of actuarial valuations since the life insurance industry is faced
with adopting the cash flow pricing, lapse-supported products, and
international financial reporting standards. Under these circumstances, it is
also required to predict the lapse rates accurately for management
planning. In this context, the report tries to estimate lapse rates by policy
year, and then construct forecast models for them which are useful for the
planning,.

Using a dataset from the Korea Insurance Development Institute, we
calculate lapse rates by policy month for six insurance products: whole life,
term life, cancer insurance, fixed annuities, interest-sensitive annuities, and
variable annuities. Together with the lapse rates, one of our findings is
that the monthly lapse rates for protective insurances such as the first
three insurance products have been less than 1 percent ever since the 41st
month elapsed. The reason for this is likely that policyholders who do not
surrender insurance contracts for a certain period of time generally have
no such initial intentions, the so-called automatic policyholder selection.
Another is that, owing to the impact of shock lapse on annuities such as
the second three products, it is difficult to find stable downward trends in
the lapse rates. The other is that the lapse rates in annuities are in general
high in order of variable annuities, interest-sensitive annuities, and fixed
annuities.

In order to construct forecast models, we make a dataset for time-series
analysis with the calculated lapse rates, and then consider univariate and
multivariate time series models. The estimation results for the forecast
models are as follows: In the univariate analysis for the lapse rates

considering all the months elapsed, the best forecast models we got are



the ARMA(6,1), ARMA(6,0), and ARMA(27) models for whole life
insurance, fixed annuities, and interest-sensitive annuities, respectively,
while those for only the 13th month elapsed are the ARMA(1,3),
ARMA(1,1), and ARMA(1,1). On the other hand, in the multivariate
analysis with some macroeconomic variables, the best models for all the
months elapsed are the first-differenced VAR(6) model for both whole life
insurance and interest-sensitive annuities, and the ADL(1,1) for fixed
annuities. The best multivariate models related to the 13th month elapsed
are not provided because the models do not work well as a forecast

model.
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=z kAR Al AR (CIA: Canadian  Institute  of
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Actuaries)7} F50] Ho] A& RS Fr|HoR AFaL e, 53

J
o
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Autke] B9 =53 Fdoz dsf Faldas dEel e #alo] =t
ClAAIA Faiergas 35l 49 siAles 243 23 Al siAl&o]

4% AALET 4GS Re Ao Ueh} AANE A BFHOR A4S
& 243 Zlol FaFL A stk A B4 ZWlAE A4 oint
A% 7R, A AR, 2 AFAAFS A
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= - Afutet ge] o e S80S (FSA: Financial — Services

[e]
H .
Aol At digshe AL MRS Holth AR HF
< W7H4(in-the-money) “Jeloll M= ZAl2kA7} AelE WAkt 2l
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Authority) ol 244 24 HolEE At fAE BA YRS AFHL
SEREESE

ATk ole AHIAE FASHA dlg-slof stk FH A9 ¥ 30 F FSA
qMe FAEClH= ARE Fall RF4E Aol digh Lnxte] wiEe 9
B3k Mu)x S Hrlathd) 20009 o] F FSAAME A= A3 &
AS &8st dujad 2 B9 #) 59 aRlo] dA & oH JITFS

FEA tisf) F715 ez EAsta girk

oS 5, FSAClA 20070 EHEF FA& AR 2002~2005'd] €
Alks tdez AEd Aotk AEETAM fA& RS Al Aled
o2H *Hlx} AUHXHH 7]%133 73 AT #E FARE] 39 AsE @
1 ARk A AAE Hlﬁﬂ 4

‘o&':‘.
°
k=)

single tie), =¥ ARZ7HIFA: independent financial advisor), &4 §]/\]-
multi-tie), 7]E} T2 FEIHh FAE T4 A FeiAEt AAZ ]
& Aol7t EAlste ALE Ugyth dE ol ¢ A7k A&l
AT =2 Ao Yeisted d731e F Ad 7t Ao ]g— Z}—r/] 4
FHOoZ JAufjste= ABA; AT X}O] HEE Aoz

o %
o] oz = Aok AY, A A 5 9B = Oﬂ F o

EugPly

P X

= 320 Aok
AR AB W 5 AT 24F AZE AEOE FAY HEL
Bfal) Bl ATjHoR FEd fA&o] Thsshthe oltt

TA TASRE o]Folth Aok HE =
g HolHE &89 49 ZA(logit) &

4 Wl A oA DEE Ao 448 ASHEAAE Z/HE olold & 9
o o A% £AT 3 o]ui AA& Art Boe Ao 0 B2

o



42 1T
Zlo] YRbA o] th(Kim, 2005 & 2006; LIMRA, 2006; Smith, 2004). ¥4,
BEoxe A4 A AEE FEUEFE 7 g9, 2%, BAA
& oAg HETt Al el mxle dFS gofsked FEHIHHADE - Y,
&%), 2009; Kuo et al., 2003).

ZUo] thEZ A3 A9 Kim(2005, 2006)> 1997~2000 thE A H 3]
AR AXLE] AR HlolEIE U R AT Y 52 BAAAEE, AL
THHY, usRY, 52 d5F 2 %E] Y AR FESAG A
H At der 3 An, g8 AFd d9RIY dAeS A¥se
o AuisEe g8 Az =EAdad-ae Ak AdAels), Fads, 9
F97I(IMF) %, A5, BAEE 2 €8 AEadE eyt 29 39
qMe EAANRY, B5RY, dFEFY A& F4L 237 complementary
log-log 2#50°] arctangent EEET} -3l BALEFRFY] Hf ZFPL 5
A5 AEsl] oy Aog et

LIMRA(2006) #4llX= | 2.910] ai#] &< 7 2 dgsher|
gotr] Sl s - B - a5 22 20ES ANES
HYPFEE 2] 75 FEUFE Fol 24 RFPOR 2004 HAEE
stk +4 23, W AR A FHe d¥Fe F= &

o
Aerr F3 71, SHAd v, depdgel 2()9 dEFe vAle 29l
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=
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=
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)
ifieA
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g3t Fa 7§Zﬂ@"}l\‘7} AR %—%“é- 3 A& D]i]% PSS A
HAZTELS AERT, /‘P%]'Eﬁ 2 AEFEYP R FEEOH, BAWFE
S7H, AYE, IMAFYE CDReTdE 2 =
VEsES 1S S’i‘:} A Ay 37HA] AAEel dig A& UgAe M
(emergency fund hypothesis)6)Z} o]z}& 7}4d7)0] AR H= Ao =2 YERHTH

rir
r g
o>‘
o
gﬁm
M
N
T
P>
_l

5) log(—log(1—gq,)) =B, + B, Vi + e +8,V,, q,=3NA&

6) AHEC] F7tet] 7ol AFA 2 AL A5 EIAde At F5S 28T
Holgte 7Hdelth

7) AelAbgo] Adsstel tE agAtel FAdske Aol ddiFes fud AFe 2RI
ok frAlsHd 713Hgo] S7kst7] W2l sjA&o] S7HtE 7ot
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F74) - 52(2009)2] ATl M= 2000~2007'd 374 AEERAIA] A F
AL &8tk o5 J8 24% EAEEEY 59 95% Id5Rd
A& AAE 7IEoR A= F AUE, olAE wFs dAs 3
AR S FAAT F4 AR LA AAE, HUE B ojAE Wa
w2 &4 BAALERY A& 4TS X AoE YEsith
Kuo et al.(2003)& 1951~1998\3 n] AAE HlolEE &8st AHEPL

ﬂ-‘é

-

Ao A& o2&, HAPE 1 ATEAS Ak FAHE RS ARRA
8% A o|AEo] AYERT oHZlg°ﬂ AE @] o Ate As ¢
oAt AYES - @] BT A& JFS VA= whE, ojAEe &
7] A 5L FusteE Aoz Jehgth a8y xRz 243

ANHSEA Ao Ae A& FEldel wAE HNHAQ a3 SHA

= 3
B o ojztgo] AYES dEsle AR YEHTth &, A& FE8s A
Hale d olxtgo] AYERT ¥ o3 Wgete Aolth

Smith(2004)= LIMRA(2006)3} wH7HAl2 37|17 A& A=t A&
#Hd BYS A 2488 & AFMs F= EP3AE i HlolE
o} 74Al sid Ho]E|(BHPS: British Household Panel Survey)E A8t Aw
BEY] A& Bl AT U”i B2l ‘:ﬂO]Eﬂg %%0}04 l‘i?ﬂ% g -
g T 14 E FAES A4S vl
BAA RS frAE S vl 7§5'/} OJEE??J %Z]%OI 7}%} lr'l‘il N1 E]
AL 7P @& A0E UEEt ARdEEE 74 AEY fAE el
2] vehdel wet A& AA 7 8%l
&3S AARIATE T 743 >
13l 1992~20001 7}74] g HolHE &&sieh &4 23 F4F Hlol
AHED A& 7 Folg FEAFo] YRR Fkous), 71 Holg oA
A 2+ AT 3‘-36} Ao Z Yepsth 28y did 24 AZAME 30%
Aee AT F e 8 g3l A7} o] FoRA = AoE YEsth
A A9 AT FoHAATIE siAlE 4

= L= dxE ¥ B4 2Y), AR ol R A el tiE Ee B

2o Moo
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<& II-1> 30| AT HAFSELA H|w
T 30|44 R
824 S 319 E, oIAE, Aivle) Lol A(FA T8, At A1 )
33 Bg A=Y de 1A 820 BgA vk
@4 7HA e AU d@est HYg =y 55
7MA84 | A (conservative) # A (best estimate, realistic)
A" [=7]d0]%] WAl (implicit) =7]dje]e] ¥x :,l-r(exphat)
RFEANF A 22014 B A
R PRI R E SRS e e
gEA & gaade 8ol
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wy | GEMETEE TH SR gk a9 92 v
FER 5 gllave] 2
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<3dZl 11-2> B2 ME Al 71 MY
PEERIIE TR 5 = 789 F718 HA
< WEH AL KIS BME JIEe=2 - EBHHE =
B OLAL HEXIZ = - EXYE, HEolg HEE JIE A
axg FjjMes Hia
- BIA SR NS want - s Tk 9 24
SIALME|O J|HAID} - AIHHIS, s, Al -OioE
= + XH0I7t Sl 1] 2ol
- SAL HRXIE 0122 5 SHLE K& UCE Hakl=
M1 £ gl Z2, Hlm - FEXE 2 K20l ot Ik WOl= IS S&0HH
st 20| el X 012 - golg CH 24
ZITHON tHet =M Al JIEFIHY
Julo = = gl ol J|s - HI2XL I, WelMs 5
A& : Milliman, 34 2ALs] Alvy, dF58 Zgtol4 3, 2007.10.23.

FEREAL 104 497 2040 A9 F B Y BYYE A9
BE 99 slekbaael A3 gt WY, dekigael EAsE 4E M
HYEI} AT PHGRIE FE AL 2 BhE HEHALD)

PRI FES AGP Tl A% AT B sl et
BFTE AT @ AV el 72 AANA sektel BFF AL
2 AXANEZ HYEI} Yobdl A4 BARe] Eobd & gl AAURE
23 vk BHAAL AN B 1 B 4F &9 PrE QU JF
92 A4 49 g0 o9 AL Bow olojo] WASAT, Wiz
A% siAge] df siAgnch wor £ wyETh § AF UF 4T
R ZA/) hE AHD HAE el dEdvn ¥ 5 QYope
A% &4 9 A% BEA oS AE g A7 Asiolol Bt

Seluetel A% AFAAE BIAL A A 2 FAW ool sk
Fe AT AN BANT Blvh HAEHQ) BRe] PahRET 3F

=
o] AlFe| EASHA etk ol Hlg] FHUttelA = oln| 30 Mol o]F

SH=EY BREAE, 2009.12.29.
AAAETAAA Aot e HA AIAF=
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o) Aol gk 1980 At Zut Aurie] AHRE IS Fajts
F5 AES Term-to-100(0]8} TI000.8 ®7))S HAZZE /HLd o]F F2 vl
23} AUt A Bjateh AFES BASHE T1002 7HAAE A -0 A 1A
o tigk 7PEE WAIF R Hrgdsided], =2 AE TS ARESEE
BAA71ZE el Apgo Qs RAFS AFaof e & Ak 71 Ho
ABZ $re 7}ANZo] 75t o2 E9 404 7HdAe] AS fAES 5%
FEOE JPEEE 2% TR MY AR EESTF 50% = A

A& 78l v W7e ok a AEe] 72A S40R Qs AR
712 ZHke] HE A &(ultimate lapse rate)ol &olo AAAH FFS v]A
© ASE UeHth HFHoE HINELS BHTIRE 27 fAEe] B
TS FA=H o= A 270 AE ?5H;<]°°] o HAERTY =& BF
oju] &3 AAHHIE 3|531A] o zH £4lo] WSy wEo|th E&
ol FAl= FaoFeaE AFAE AR HEH 2AR, Fajkdga
AEE A7]d Hall AH7IE 971 A& Wik Mol o FAIHE &
el A

< [I-2>€ Faofdas AFd &9 727 JF A& 7Hg0l ddide
2 ETS HoAFE dA Foltk B 454/HFH/TANREY BF RS

=

of 3t A7 B/HEe AFdS 17 EAE BYEH, 8adE o|F
HZE AT B/l AZFERT 1%p YA AAZ Aotk HF A&l
1%p oA Al$ &) Arbe ©]9)($0.06)1A £4($-2.82)= HJXJQ” A3
g Yt FEANT Al &9 ﬂﬁi ggue FYEEE oiv

|
Z207%)0A vlold(342%)2 Fee ik old o AE A% HA

& ol Bl 4E £ A9 WS B0 4998 nere
AOE oF Ul AA A& Rolsk wAsHekE £ FuMe dake

oz o3
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<E Il-2> T1009| six|E 7}& 1} P&t

B2 713t A& 7+g A ;A& 718 B
19 = 2.5% 25%
23 A= 7.5% 7.5%
3AAE 6.5% 6.5%
A= 5.0% 5.0%
5aPd % 4.5% 45%
6AIE 4.0% 4.0%
7AAE 4.0% 4.0%
AR o] F(HF A E) 4.0% 3.0%
A& o] &7} $0.06 $-2.82
FHRFSE il o] 7} 0.7% -34.2%

Z}E : Society of Actuaries(1989)

L iz
=
e, 24 A% A7)0 27)(1~43)2] A& 6~9%

N6-9) WAL 2% FEOE A YolAE Ao
(3]
AN

Aoz vrolx] A7k 15 Al o]2W 1% FFOE FHse oE el
= Ak
AUt A EREFIALE] 7H4e oY A& 52 150 Hf
SARAT A7IEF] A ol 7]x3te] A
Aol o HAEET X LA HePE ot} dE W, AHEIIA}
o] 10xPd= o]F9] oA A& FFS 1-4%= Ao, HA A&
o|HT} ZA & 1~2% FEOE YEhdTh
<Oy [4>e 7P Ao 243 T100 4F2 48 A8 52 337
R AES Aotk JHdAF VIEd HEEY VEoE ure] ARd
Ak Z7lolle AT 71 A&l 7HdEd VIE SiASRY A v

=
=

KX
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ARt A2 FARE o2 F£H5 14AdE
71 BT 1.0% vgo g sigele BEES Holal gt

<32 11-4> ZRASE T100 XIS 0]

8.0%

7.0% -

6.0% -~

5.0% -

4.0% =

3.0% -~

2.0% -

1.0%

0.0% =
1 2 3 4 5 6 7 8 9 1011 12 13 14 1516 17 18 19 20 21 22 23 24 25

[

DOyro 2oy

7| ER=i

A
A

A& : Canadian Institute of Actuaries(2007).

Falorshga AEel gk Aol Ayl Blsl FHokA XE vl=e A
AP EFA YA (S0AE FHoE HF AE FFo e WArtaE
1 93 At AtElE JAEHoz BAsta k) vZdAe Z7)71
g AEo 7 HAASE 9 sk BAo] =o} A7 R
o Aol &M AFe AU T1003F3 PR aiAE 7Hdel o
Fo] WzsHAl WEdke 2eE VETh

Wilkin(2008)2 <78 A& o] WolAd jfeuw Alwol 4285 «= H

| whet AR A7IREEES VK8 sl o EA B

FE7 s AT 654 A, 1Y $100 #oE AFshe Falofshs
< 7T AS O sAE HEe] e RYE FEe <H
0-3>7 Zth oA RS 15%2 7P AS RS $7S $92000 B}at
A9 o A& FFEo] 5%2 oA HFFE $920 UMl 43.6% 3t

oo
ol
A

15) SOA(2008).
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$L630Z oldlth FHHOZ oY AL e AL %M %2
= 745 RYET $920 ] 161% 7453 $24002 =obx 714 A o] El_ﬂ]
SolAE 702 Ve,

<& 11-3> oY six|E& &= F7IZHEEe HEZ olA|(Fslefeaa

0% $2,400 160.9%*
1% $2,220 58.6%
2% $2,050 55.1%
o% $1,630 43.6%
15% $920 )

1) 654 93, 19 $100 Fojol 3 2 2.
2) *£ [($2,400-$920)/$920]x100=160.9%
A& Wilkin(2008)ol A 44 24,

2. JINEI 54

20000 Eof FAFE7IT % AE7F Jae FHCE B3] 4
7F A 2 AFARAY FAE EYR =97t ALHT e, olHd =99t

dAE Az st W&S HHEY tsa gk

AR, A7) AkS duidks BRI 7HAETE AREA HAZA(EV:
embedded value)®] & FoAJo] woMAL Utk AHEAI|AL] WA7HA)
o FRE 1909 X6k o E?ﬂﬁl’\}aé THOE AEH7] AAEIAE
g 20000 EoMe A f Eé,, B, 33 ofg} ofrjol B SjAtE A
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SAE A FAE FPor FAsAY. FHER oyl B, A&, T
2 BAIANE Adete dE AHEIIANES A 7197 #
TE&3 AEE ols|HAANA AFstr] Al Ay B 223 #d FAE
= FAolH 2 FAll WAZFA B FE7L lvke) WAz S

5 = Astal e 73 HAFHEEA £H(CFO Forum)
A 7FA|(EEV: European EV)17)0lX t] ZgtH “A|A7]E
WA 7F2]" (MCEV: market consistent EV)18)” =& 2008 de] #3tstlom
20093 129 31¥FH F 7S HE83dt

EA, FA3A7ZE RPN SH(FRS Phase 1I)7 #dste] 4712 &
oAl BAY7FE Qe gk ol ZAIAVIE AA StolA ATATE
ek BHPAEe HAEI A8He VIee2AM FAFAVEA LS
(IASB: International Accounting Standards Board)o|Al= 2007'd 5€ Discussion
paper &3 ¥ OlF|TARNZEE HS S UTE) [ASBoIA = 2011
5-@ Tl AL B HuXY) HF gRE HHOR Fju glon, § 7]

= 2013 SAEERE AT Aol

/“WH FHEP=EA7]7(CEIOPS: Committee of European Insurance and
Occupational Pensions Supervisors)9| 4= Solvency M2}l &= AZ2 A
F174 AA vt APS H Folok Zro] HEH Solvency MAAN=
A7 el dAg HAFAFIIE agekal vk 29k 2007'd R
RoH 20127 A A2 AAZ o] o Ho =z gk

W o
£ X

16) T2 olsl#AAEL S8 WIYXE, 1AIT=, A&H7IAL BPAHA, F5+ 2 F
A2t Fol E3heh

17) 20043 59 CFO ForumollA FHE oM 20051358 ZgFolth 71& A5F 1411]]7}
Z|(TEV: traditional EV) Z%2le] Hlsf #& & AS Ao A&
ol EHGP FAIE sk Ao] 7 & 540t

18) BE BPIAPE T MIS(FATFIE)S AHSIESE A V&S 5=
A w} L uarksdS w4k

19) ISABE 1997G%E REA o] djaixe FA7IXE 23te2 34 71ES stz
=gsta gl 20014 %}F& ZQbel wEW BYPFA] F% FrEAIg ol A

A

Zhd Aoz s T AT =
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<E 14> =2 Mol =HMZA iz}

MCEV Principles IERS Phase II Solvency 11
Hz i L 2013 IAME AFAE 2013 SAYEE AFAE
1T AFAE _ =
28214 2010 SANAE AFA (2011 59 I3 %) (20109 3 o)
AR ESAL 7E2] B AT L L R} AT 2
28119 57t PR} A AR
o |WdEj2ES}  IuRllA ofdEiES}  ANIdAl, o
3,‘:]_7:”1]_ 30’—}\] :Oy_}\] Z:l—i%:—ﬁlq]ﬂ] OA]
Hg’d |CFO Forum 3|99} 1 W A o5 EU B33}t 25 2§
RN} o7 A8 ke (&AL A

@ Verheugen and Hines(2008)

<E 45 33 & o AHEPSALY 740 gk Brpdaeo] tdst o
9 &, 7FXEH7HMCEV), 3]A7]F(IFRS Phase 2), AF7174 7fA(Solvency
) SoA =95 ASS & 5 At o]t Fol& Wty FARF =
#3 2J3)(IAIS: International Association of Insurance Supervisors)ol| A= =]
A7 2 Solvency [I ZRAE Hgfof g0} Agole HriAIE9] 44
T 71ES vhEEka glvk ofv] 2007 2€ Aoy WE A% ¥F A
A0E IR o, FF Q7R F AR AE AR T v ok A

©

B4 p@zel wel e SPeN] Fsd <2y 15>

20) Common Structure for the Assessment of Insurer Solvency
21) SFAR 9 AEAR 4% AR, AL RA $AANRA A, BYse) 2aa
2l AH, ZAsAte] WREE 23] sfgHch
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<3 115> F2 NI 2 8t s
LS 2 JHKIEOL A3 ol =0
S8 CFOEZ A=
2010826 ’ Ammx
= = n 5l =1
ao|E MCEV ZAI8H|Z 2 & HEIE T B}
S CLE! aggw ’ PE
—_— X =k}
LH XH JEXI o
ANEIE BHIA
LHXHIEXI =2y
%2 2 3AES0I (MCEV)
LATHOEXI & & 2 Al
A H2AHHY Al
| EEEEE
B3R | LHuEm « UKICA
(AFOIXIEZ o) T-Lo + EU Solvency
= ” Phase 2 | h - Swiss solvency test
= RISIHDIE
2lA3-0l
” Phase 1 2o h
AR go9IE 2 prast
of 7L =i + US NAIC RBC
20t 313 - UK ICA IH-‘?—E?’S
+EU Solvency I o
+ Swiss solvency test

Zt& : Verheugen and Hines(2008).

JL. WXHIEK] & & ZA

WA= F2 AHEZI oA SeEe 7HXH7PEA oA 53] A9
1Y - A5 22 Z7)HF(long-term business) okl E8§E7}t =} B
A YA ZE AEd w2 ARuE, Ha FYERe] AJAEE 24
Soll 85T, RHoZE QA5 - FHM&A), 7HAE 4, AL 2F vl
fde2E B A&H7I3ALY AFE H7E ol 285

WAZHA = B@3Ake] FFA ALHE o] AATIAE YT + 3

o A4 Ude YR E(free surplus)Zt QTAHEY] A ZAHTAMIIIA]
(adjusted net worth)22)¢} E-f-A 2F7}X](present value of in-force business)=
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o]FolXtt. HAA e BAgAte 2R Y WA= v A% oo &
A7 A A AHERE-S] 7RIS ARzpete] ARty webd BEIAE
A7 Ate &1 Aside B de3E, AdErlE, AL FI9 add
g4l Mg FAsoF g

WAZHAl= AF3A 7 IEIY ASAZIER 2L IAT7IES ohyr] Wi
o FA4eg olg fiAste Y V7= SASHA de=vh 2ZAR, A
2 ks S A7) As frHe HAaAFERA M= W
A7 AdkE A A5 7R 24 B, Ele 2% A, ARnE F

o Ty
4 el tF slol=elel ANT HPIALEe] olF Fashe Aoz
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AE e AR WA D5 4T 24 A e A7 sl

T N P P

F A SHCA B7IENEE S HFo] A SHEW wt o=l M=e F
2 AYRAZALY 7EA gt E8E s WAZEA #E ZRE R FAlE)
A 2 Aol

U EHEHIIAES WA AEE
He npeh #Zo] F2 el A FPEA(1Y, 39, 59 85t A=Es)
Ao2 UETE FY20080] F3eh A5 maw Zaks ApAke A3

= 3*

= 9y PHE(EAE - RIEA), BREE(AEAAL - DA - BTk
5), AFE(AE A S)E FEE F AR wE AE(FAE) 7
< A&3

HAZH) 252 AAAE A AD F FA 44 7He] ohletk A7l
A& 4ol Bashth 2 T SARFAATS FA 71F0] FUH]

DA ot FARE A& 7P‘qg %/\1‘6}1 ‘+U1Xl Q/\}—Q °X1% M

23) AHAEkA, Adial, LIGER, SH3H), g =84

24) A FFEIE T AV FECEEHEY, MUAdE, HARY € FHFAF) 0] A
gl BlFE 19909 o]F A&HoZ FrFstd FY200000 47.1%° €3lom FY20089]
= 565%Z EolHth o]d e FAHE AEEo] FY2009 2/4%-719E 594%2 EoLA
A9 60% Gl B3tk

~

O
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<E 115> 2| Lsi=EsAlel URZIX| A Al RIS 7HE(FY2008)

AAY BAF CA DAL
19 A3 5 A A 339 AAEA 39 A A
B R XA <A E | A xA o) E}E} 17|34 HO@XZHL*X*C}% AExTuAdE A
HxA27|3k N FAE A& H §A& &
A
—1°0
<of|> <of|>
AZ(LAD): 2312k 97.6%
1APAE: 93.8% 73|12k 86.7%
1033 =: 61.8% 1332} 77.6%
A=A (ETd) 253]2}:  59.6%
1APAE: 59.5%
10239 %: 13.4%

1) WAZIAZS FA13H 7H/\} = s RS 7HEL o8 AEsAEA 9

e 9N dge ATIHA e,

2) *= 20079 HAE A2,
AR : 2 AR B4 A

=W EFEAIAE A < He npe} o] siA&(FAE) W
%Oﬂ e WAZH SHdS g8 Ak AAE B4 94 FHE A7t
e AR g duE 71E]

o] vt} thFEe] At fAE
AR A= #1%p, +10%p WE Al JRE

ARl WAIZHAE fAEo] 10% Sobd 734 1.8~29% B #asiH, 10% %=
obd 7% 19-31% A= Z7}ehe A02 eyt

=<1
=
S
%
=2,
x

m

0

25) sjA& 7H4 10% s

26) fFAI&0] 10% RoRthe 782 Aol 50| 10% 3EES risith o & Sof, 7|&
A& 7180l 0% 73T, 10% 3F3HE 81%(=90%x(1-0.1)=90%x0.9) FELZ ;%o}z;
< rEth
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< 11-6> =L EsiEEa(Ale| URZIR| ME Al FAIE BIZI=(FY2008)

(Bl 19, %)

A BA} CAL DAL EA}
U= +10% +10%p +10% +10% +1%p
WA 7HA(A) 21,940 16,851 20,718 10,911 64,037
FAEo] Yobd A
WA wEE) 302 230 -500 311 364
FAEo] Zold A9
WA BEQ) 423 248 544 334 354
3teh Al HIF(B/A) 18 14 24 29 06
=7k Al HIF(C/A) 1.9 15 26 31 0.6

T AR AT fA80] ofe A% 2o A% B4 ANg.
AE 24 WA B4 AR,

S ZAIAES] WAV AE e 3 282 AWE RN e A

N2 &R A AYREIAIZ g HAoz Helth 20099 10€ 5
Aol AREYI} M2 FANG FREA=E FAE WATHA 7E
= A8sto] Aol Bad VAVHAE e AeE At e EH
T O AHEAIANERE F7F A WA ES WIS 288 e
o] ¥7] Wl FF WAZIAS EEr} mobAaL o wet dd TS0
oS5 8% /fdoew Fzd dgolth

Ll SHIZIAHIJIE 2 Solvency I IS

TA 7T FE e B FAY IATVIAHIIE HAFAA G o]
g g2ITnpzle] FAHOE o]FolFth HPR A4S H&He /M2 IA
BRA(EA 717 Hi) s vt R g HAFHXZA o] 7HFol wet A E

A5 AA ddye dasgde zol7t AT k] glok o)
HEAAoZ Q3| of7|HEe AFAYA &4 7S gststr] Hal HdF
o] QHAEHIF(PAD: provision for adverse deviation)zh= R4S F7F
O Adolth gAAERIFS v B0 tiHlste B4l F

s 913 ZoR SRS, AFGHIE, ojAkE & EE 7Pl H&Hr

h

4

=

—

ol Moo rr
AN

ofr
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A 757 FoA

ohel AEoleln BRAT dF Bo| 49 T MR ATOUA
B A =

=
Solvency TolA RP(Adeto|R)2xae HP3)rte] B Ak Q49 #
Agh 223 ou)sted s Yo RN e 2R T 2T, FrEs
3, Ase)23), SAe)xa, AAgulelsaa, AFAFe) 2 revision risk)2), Tl
A== 7+ BRATE wdste]l QAR SN, sfAExas
A7 A& Sl BE YJFHF WE FEZ AEHed oy 7}
Anp £99] 77k F2o e} A& T A4 AN HriEE AYE
HE RS SN2 S 3 wlE 322 F2 itk Solvency TTolA]
2R3 Tt AE gra 7 o 3
J90. A gzas 4
A2 A sofdggol EAG AoR JAHE A
BE 50% F7M7IE Ao R A e

S uehs 20099 490 HIAA FF APAFE AL AAVE A
712AHES AFEske RBC(Risk

N |o
=
1o
o
4 ft
<
I
rE
offt
(o
fru
2
(i
A,
rlr
K
=cl>{=t

muﬁ

27) a2 A8 Az AFHe] SUE 2|A~3E Lol Annuities arising from nonife
claims (including accident insurance, but excluding workers compensation) where the

amount of the annuity may be revised during the next year.
28) Hexa s o] g FaAs

A Chn CEl 1A AFH | AFAE | diAE
A 1
A 0 1
73l 0.5 0 1
Gk 0 0.25 0 1
ekl 0.25 0.25 0.5 0.5 1
A=A 0 0.25 0 0 0.25 1
o A 3 0 0 0 0 0 0 1
F Fo o UHEEY

29) #AEFTIAE RBCARE =9 olo] WHEY =9i=
(internal models)o|& ZE7|o] A TQ o > 2
APE A A AsdE B 7S AdEshe ARRA § AR EY
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223 AFE2AR0)o] Solvency 194+ th2il W
p s

747 &A1l RBC 2h=<tel st &

AA sl vlEE Roloh(uFES - oA, 2008). webd RE(Atigo| )y

1402 sjAe]2a s whgsiA
qE BF A-EAETE g4
ZAE o]Fojd Aog ot o]
A5 BPYaae] s dRogA BHAHeE sjAgLart vgE AL

=

~

r=th 2y 2011d A3 A 71F0)
l-?_

(]

30)

B3R d3) FFEIRBOY HFEY

(LAIS)OMi HABALY gxase] AR
Stk AEgEol WREYES
AdEAelty. WREFHE S 2 €

24, FAA A ¥R B34, 7P e 55 dsdlor dk rﬂraw IHEE?‘%

S AT sk Pk AR 2R §A
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1. HIOIH & M= B4
L. 4iOIH

BiuoMe AMRY JEFE2 ArIzh dxe&S &S] 98 R
doll FHE ] J= 2000~2008F 7|2FA A5E &E3Ath T volEHe A
& AFolA ARE RPN AGASY EFTAA RS e 54
° 2 ARgste JHE Al%K(policy level) A57F ofet 4 A3 o] Aok e
(A - A A5FES 3 B0tk F HlolHE 20009 94 BAALS F
Aoz HAEJ] wjiFel] 20009 o)A AlA o] Wi AFE= 7HEEA %k
upebr A7)7E 1~93(A LA 1~10870€)ol et A&7 &S = ok
dAHo 2 AH7|zke] 71 HolHE F& 4 §17] wiel 10970E o]
A& AT & gAY, JA BRiAGS o FRES FH3u=
A7 21F4g0] wrhe o] Atk

APEHIA} Al d HHoZ 37

il

gz5e TR Bk BnNE AE 54L ¢
o Holet F48 $52 FHOR ARAAT. WA BAYRGD A3
EAYRYOR PR F RAYRYY A FBORA FANY, F/18Y
U GRS TPART, AFA - FAYRGY AR oA Fe 43
A%, 39 45 A% W AL PR

FARGE RAYNES QB TRORA FUES A Aad] g
RS AZV BF BRY WM ARS T2 gusius 9y 2t 4
e Qi TYSHE BES TNV AUME FUBYE TFITh 9710
& FARYH VAR A AnE gRsAw B Jgke] EAlo] ol
QY Aoz BYHE AFOIh oVl ABe F2 gushur 49
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TET DAY AR ASRES dkshe FEoEA BPIAL
FEehe 2ad 540 thEal A §iA] fiRlE Aol7t EAT Ao A
w0 22 P g d5¥oZ FEIATHKIm, 2005 & 2006; LIMRA, 2006).

=2 Y A5 EIIAE BE TH) A AlFACIAl AR ol
(Fe)e 23 717 B LA HEshe Aot meb HPSAL S1

= o Fo|eRT AF ZE|7} AEshd |z §olo] WAl

)
2
Ky
iz
Y-}

ool Hla] Fel AEY AFE ARl R AF FYFLASFIE, I
o), 7 FolE o] AFAA 4 EE B7) W9z 2 Al
webd 3¢ F9Ie vs) BPAALY Fe2st gaskE Fejolr] Al
o A frolw F2 FPPAE olF F Atk

SAgoR $EHE WY AT ANLE o we} £oFo] A5
o% AYHE AHAYY FEI W AFS AYY AR L 74 5
S8R Fx Ade] AZY 4G 97 £40] WA FE ks S

QuAgos £t 79 Y 2L Fel 95Y AFAHE 4F 540

(LIMRA - SOA, 2006 & 2008; CIA, 2007 5). ¥4
QoFsld <% M-1>3 2t)3))

31) AL GYF HER
AT AFRFE Fio] SEAZCR 8Pk g, WY AFE vE FFH 2
AR o7 Hoe W k.
32) =2 Aol 7t A% B2 Ak AR M
Aol dHE ougth. By FeHogE Ao B 7gsta ¢d BHsM 9
Aell o] el 7H] ARe z Ao, = ARE x + A7} drk
33) AdAF7E AEEE & o|E Hols
ARAFE 5 o 297 AAEL 2 As el WAt
P
T

q
el AR el

Az 4 5 Qe A48 AR AN B A7) o] dw :
a7 2otk Az AZAVE 43 A% Qe Ao BAE B B oy
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2000~2008d <t AAE FARY A LS 12908 o, o]F 2002
AleFo] 18.0% = 7H4 a1, 200333} 20043 HIFS 247} 17.1%, 13.1%° &3
ok FARF Aol &AdstE ] Al 2001 o] FHHE Al%Fo] HlaA 1
2A FX3a oy, FAERY JHYEC] 9 Tl EEE 20061 ol 741
oF HF2 10%E 3t3 sttt H7|EE AlA%e 5 21697 7o|th A=
XE AHEY 2001dS AYstare 20059714 10% wIRke] o, 2006%1 °
Zole 2A oAtk 200793 2008 HIZFo] ZHzb 215%, 17.0% = EobHaL
20061 HIFT % 13.3%° 23ttt SR A9 HA AAFAFE 72893 0]
™ o]F 164%7}F 20010l A A=A o G o] Frtste] GEF FZoA <
&olo] ofste] wet IF AHEASAL FAGCRE 4RY AE Tt
7] A1 2007133} 20081 HIFL 8% FFEOE Yith

72 F4Y AFY AL BF 1,188% Aol Bzttt o]F 2000 Aok
o] £24%E 7% T 1 th&e 2001 AFo] 286% S x}AEH 2002 ©]
 AAF HFL 10% mRkelt) o]H3 EX & 200090 FHF o] % 2] A
7 Aee] R JAYSA HA R3] g aart 34 SUEHIL Ol
2 3 EPIAtEo] 58 83 AEY] AE 447 5] AEd 4
F Avlel FH Agolth<E M-1> 7k A=R AAGAF Folg ;}z:).
ol Hlg] w8 ATH FFY Ak 4188 Hoz FEl AP HlF

% L= Z Ayrd 20029 Aok 149% =2 713
=1 Ol? AZole 12%~14%9] 12 FEE5 Holx Stk WY A7 20024
oof 5o =2 il AgelA HlE 7] AlFstR o AAkASE 24137 A
o g3tk 2002~2004'3 BIFE 26%0] B33t A g u|n|sH B
AXo g Fguju]y] A& T2 Aol 8-S Ho WY FFoze &
H Aol UrEM 200733} 20083 /\Jﬁﬂ@@] A =718k S

l.4_1

_

99, BPEEY h P QE 7L ANITLE A WEd R
9

71ZKE: 39) AFE BF AN AEsing S

=2 & Ao

34) € T KOSPI &< 2005 1,088014 20061 1,368% EobA|a thA] 2007'd&

1,7372 Eolxth 53] 20079 108 AP HaL 32 206590 238151t 20084l
v 2248 F89717F THisk] A dnbldle 18504714 stk

E



dEE HAE HE

43

Z Uegth Wl A5 Ffolnt oz vl 614%2 YERY B S5
463~54.1%%t} 7.3~151%p =Uh.

HPTEE £ A% B SHANE FH 1+ & 3ol 24T & gtk
HAF o2 30 7HIAE 7Y w2 WES ARAEaL, 1 v 200 e
40thelm 50 - 60t HlF2 & FOog vrolxith

<z 1> 24 oy Hlole E4IY oE, dY, =2 ¢8)
(91 A 2, %)

ER L AZA - FAY(IFEY)

FARY [ RVIRY | 9HY | ISRy | FdEy | Wd
Rl I Il I il A Il Bl el el B el B e M
2000 395| 31| 732| 34| 798| 109| 504| 424| 137| 33 - -
2001 | 2,210{ 171 219| 10.1|1,192| 16.4| 339| 286, 260| 6.2 - -
7F 2002 2,328 18.0| 214 99| 940| 129 75| 63| 624| 149 2| 01
012003 | 1692 13.1] 184] 85 830] 114 63| 53] 504/ 120, 20, 08
12004 | 1,576] 12.2| 186 86| 784/ 108 13| 11| 536| 128 40| 17
031 2005] 1448 112) 168| 77| 721 99 27| 23| 468| 11.2| 279| 11.6
12006 | 1,049 81| 287] 133] 799] 11.0 32| 27| 510| 122| 624| 258
w2007 | 1,206] 93| 467| 21.5| 618 85 83| 70/ 590 14.1| 651 27.0
2008 | 1,004] 7.8| 369 17.0] 606/ 8.3 51 43| 559| 133 797| 33.0
Al 112,908] 100.0| 2,169/100.0| 7,289| 100.0| 1,188| 100.0| 4,188| 100.0|2,413|100.0
e 2| 6,932 53.7|1,063| 49.0|3,393| 46.6| 545| 459| 2,002| 47.8| 931| 386
B‘; oA} | 5977] 46.3]1,105| 51.0/ 3,896 534| 643] 54.1| 2,186 52.2|1,482] 614
= A ]12,908] 100.0] 2,169]100.0[ 7,289] 100.0] 1,188] 100.0| 4,188] 100.0]2,413]100.0
200 | 3,388 26.3| 496| 22.9|1,523| 209 387| 326/ 806| 19.3| 410 17.0
w | 3000 | 4,791 37.1| 652| 30.1|2,278| 31.3| 367| 309| 1474| 352 834| 34.6
o409 | 2,961 229| 457| 21.1]2,044| 28.0| 205| 17.2| 1,223| 29.2| 749| 31.0
50t 734 57| 211| 9.7 956| 13.1 64| 54| 496| 11.8| 314| 13.0
| 60th 177 14| 237| 11.0] 96| 1.3 49| 41 78/ 19| 49| 20
B et | 858 66| 116] 53] 391] 54] 115 97] 111] 26/ 56| 23
Al 112,908| 100.0| 2,169/100.0| 7,289| 100.0| 1,188| 100.0| 4,188| 100.0|2,413|100.0

Ag o AREEIAL FAEA

o Wl Heolel7h 7 e Wl ded s} dvjad ale g
At 59 9 959 Ae 99 PH(EAE/ESE)E Lesiaen,
Wl Age] Feole Eddel gk AR d(EAAL - e/ BT S
sk 2 a9 dloEo] gk A e AEE fAE F8 e
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C
r>
%
0z
1>

A Bxow Ak AA7IRME jAES dEste e
oheksle Aol 7)Eo] EAlshe Z& oFYTHLIMRA, 2008). UWHH o2 A}
543 B3 BAY 844 55 Z.%OJ’EM A HAS Adste] &g
HAE A=A FAHoE 1) A Aeeid <ad ot
A a7 2 A3 43S 59 AckAel A F5E FEF BHAVIRL
T3 AT BEEE Ze AoE A qAE dE Vxe AEL - B
ZH-EEE 9y Wy - diAd SoE FEHUNCA, 2007, Kim, 2005
LIMRA, 2005 & 2006 & 2008). o]#{gh H-& 7tete Eioxe JFHE 7
AN A& FHE NNEoR ) AHrhe Hx AAS AE F 43
gzt NEoRE HAE(HFAE)S AEetdon dad et A

e o
=2 ruol'

2 AlLkskdar
= = =) =)
F71Fe R kst Harakg]
(=] = d m]
<J ll-0> siX|& A& 2 3 e
= H ol
Mg uny n Abgt
< ME 7IE - WA E FXE UZE 0
-dETY 2EE gyY, HoldE, Zur, A, - MIZ 4R, 2YEL S A EY g2 B 4
dY, 2H0E 5 e 225 1
o CHX 42 2% 2 HXE F5 @Y 2
[ =
. L r E e i = (Shock Lapse)
- A BZ 30| Cht E AEAM A 22
(Surrender charge) 7} &~ @M HEo| CH2 oL 0
- urE ol uy SiTe 7 H0l 52
- S71 SR A SR/ AT F R Ak
- MM &1} 12{(Tax Effect Lapse)
-FEAEE A8 U ARG 480 4% 104 o)y
a2 AP six g = FHI Al O[RtASO] Cht HITHM SIE S 2dstoz
- 3|X| AtAlLapse formula)S 0|28t "A|E22]- 1040] Zute o2 Ao XY 7H40l 52
e = 2 Apz=
HE0[8" W0 ME X & s CHAE AE
- Arctangent 2 9, Exponential 2 &, NY126 Formula,
- H=Th 20| SR8 HEF £ USLE YME:
Parabolic 2@ & —
Ak 4 7|FoR HET Arge He

28 : Milliman, S-=A1EANE] Alvy, d3355 Zgo]4 24, 2007.10.23.
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ok
o & ol > 0

o -\E A

A& 2 A% 712 AREA AGASFE AdLy AYLAEE FY
sto] AASHA <3 M-2>9F 2t} tlo|ElE wjEalH < M-3>cA 9 o] A
oF A olF 7)zte] el wE FA 3o wisE AR 5 Jom UA
AT odd ez w2 fA&e F4o] sbssith A fAES 74
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<E W-2> A 7|& AdHT HES oA
(&S A )
Aot e
0 1 2 3 4 - | 104 | 105 | 106 | 107 | 108
1999.12 |2,651|2,285|1,744|1,357| 864 520 | 456 | 400 | 353 | 310
2000.01 {2,378|2,081|1,422] 963| 908 552 | 480 | 419 | 364
2000.02 2,990 2,377|1,659|1,573| 1,229 703 | 613 | 532
2000.03 |1,489| 977| 925/ 867| 663 389 | 339
2000.04 {1,980|1,756|1,285|1,107| 962 566
2008.08 |2,771|2,463|1,906| 1,530| 1,250
2008.09 |2,417|2,122|1,602| 1,428
2008.10 |2,888|2,591|1,996
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BELEELEEE
OLR Al T AR B g0 B
e BT
+ ARMA 23
+ ARCH 23
CH2F o3l | =W Y
* Leading Indicators
- _ + X2 ARMA B3
| =23 AME 23 « Smoothing (MA, EWMA, )
1) . A BADY
+F 0 5|7 oY
ok AZIE o —
AHE N D L
+T=VAR 2 E
tdg =3 1% XHE G 817 2F
srzen [
- 17 A2 VAR B3
OLF AIZIY B
m 11
aa C1Xf X2 ECM 2
« ADL P
BRI =
« HI%HE VAR ¥
* VECM

Zt& : Abelson, P. and Joyeux, R, Economic Forecasting, Allen & Unwin Academic,

2000.

A FA AAL WgTt g e By uwet o e ohiE
AAE REoR FRETE THYE ZFHES IgdA ‘/}E‘r‘% %‘E— | $=He
AAE A5 P A (stationarity) o]0 w}i‘r T2 A= AALo] <t
BHIAY Ted] AH FATE M A5 242 FA|(DT: Deterministic



86 ¥AE A 2010-2

N

ARCH (Autoregressive Conditional Heteroscedasticity) =&, =Hxgt =3
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Fgsh nie} o] e A5 E AR v E oSshe R ¥
Box-Jenkins7} A|A]$F ARMA =3 q )
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olg A& ZE 9 dFH|(out-of-sample predicted value)E T3FH F 12
Mo IEAE T F Uk e olEjet A o FA]9} 2007 12
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ARMA E3E FoA 7HY Add R3S il BIdTHY A& o5 =
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<HE IV-2> 2EFY si{X|20f cist T2 2E(1999.12~2008.11)

FERF TARY 8 948 a7 | ¥9 9%% 97
-1.8834 -3.5731%* -2.4402
AR
ADF 578 (0.6250) (0.0389) (0.3940)
PP #A -12.2815 -44.2007%+ -41.6128**
Z(a) (0.4043) (<0.01) (<0.01)
1.9208*++ 3.0125%++ 2.9311%+
abal
KPS =7 (<0.01) (<0.01) (<0.01)
AR TARY w2 248 d7 | ¥9 4% 97
47697+ -6.8466** -5.2142%**
pa s
ADF &% (<0.01) (<0.01) (<0.01)
PP 774 -118.9667++* -99.6917++ -120.5255**+*
Z(a) (<0.01) (<0.01) (<0.01)
0.0905 0.0616 0.0555
AR
KPS &% 0.1<) 0.1<) 0.1<)

F : 1) ADF 14 2 PP #A 9 AF7HEL @920l &4,

E¢E AAE A
KX

A9l ®FH KPSS(Kitawoski-Phillips-Schmidt-Shin Test) #H-d<] #AF714

SHg AlAIE (level stationarity)S 2] 3.

2) ADF A9 Al&= 4, PP A9 truncation lag order= 4, KPSS A% <]
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ARMA(6,0), & = =) z
desge. @9, 39 453 A9 35 adel Aol 94 2 o)
ARMA(12)7} A4 m3oz = J
o] sl A7 Yo HestA Y.

B7VNE TR w8 389 A= a8 A58 A5
RMSE ARMA(6,1) ARMA(6,0) ARMA(2,7)
RMSPE ARMA3,2) ARMA(6,0) ARMA(2,7)
MAE ARMA(6,1) ARMA(6,0) ARMA(1,2)
MAPE ARMA(6,1) ARMA(6,0) ARMA(1,2)

1 :
FTARFHY ARMA(61) EFoNAM oZxto] i3t EAZFo 2 RMSEZ}
0.0082, RMSPE7} 0.0095, MAEZ} 0.0054, MAPE7} 0.0062% UEFSiTE Hl&
712¢] RMSPES®} MAPES 7|F0 g HW Hizoz £F WY g ¢
AAE tiHl oS A7F 1% PRkl Ao ® el ARMAG1)S o5 =¥

70) B&olM EEE ARMApgc HAZE AL 183 A™IAE ARQ)S T
ARIMA(pLg)(L10nAS ¥elwrh Exe] dFo]l 283 495 Adstis 139
AR S 91314 ARMA(pg) R e
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o024 fFAES ZoE HdHEth FaE o5 V|F SAFS AR AWAES
T AAEE A ABAA Ak el Fo8 Bart Ak
<HE IV-4> ZAEY six|gel N oflF 2
4w | 20001~ 20002~ 720003~ 20004~ [ 20005~ | 20006~
200711 | 200712 | 20081 20082 | 20083 | 20084
ARQ) 069814+ | 073257 | 0.7331%* | -0.7329%* | -0.7350°* | 0.6221%
(02150) | (0.1906) | (0.1893) | (0.1896) | (0.1907) | (0.159)
ARQ) -03561% | -0.4046% | -04057% | -0.4049% | -04042%* | -0.6873+
(02581) | (02445) | (0.2437) | (0.2450) | (0.2448) | (0.1248)
ARG) 02158 | 02623 | 02690 | -02685 | 02670 | 03947+
(02156) | (02219) | (0.2233) | (0.2231) | (02242) | (0.1530)
AR( 00184 | 0112 | -01085 | -01087 | -01076 | -0.5187%**
(01724) | (01890) | (0.1908) | (0.1927) | (0.1936) | (0.1365)
ARG 0.0098 0.0675 0.0751 0.0751 00765 | 03772+
(01379) | (01510) | (0.1546) | (0.1562) | (0.1568) | (0.1238)
ARE) 01430% | 02270% | 02312% | 02313 | 02322% | -0.4067*
(01113) | (01077) | (01095) | (0.1098) | (0.1104) | (0.1072)
MAG) -1.0000%* | -1.0000° | -1.0000% | -1.0000%* | -1.0000%* | -0.7423**
(0.0376) | (0.0307) | (0.0307) | (0.0308) | (0.0307) | (0.1612)
SAR() 05604 | 0.6085+* | 06135 | 06135 | 0.6149% | -0.8902%
(02041) | (01759) | (01751) | (0.1757) | (01761) | (0.0551)
- 20007~ | 20008~ | 20009~ | 2000.10~ | 200011~ | 2000.12~
2008.5 2008.6 20087 | 20088 | 20089 | 200810
ARQD) 051779 | 0.7717%* | 06847+ | -0.7745%* | 0.7791% | -0.7795*
(01931) | (02227) | (01209) | (0.2220) | (0.2324) | (0.2303)
ARQ) 064504+ | 04217* | 054127 | -04242¢ | -04211% | -04497*
(01354) | (02952) | (0.1395) | (0.2965) | (03111) | (0.3127)
ARE) 03185% | -02519 | 04447° | 02439 | -02521 | -0.2988
(01684) | (02672) | (0.149%) | (02712) | (02829) | (0.2946)
AR 04680+ | 00818 | 03508 | -00855 | -01044 | -0.1201
(01467) | (02196) | (0.1495) | (0.2231) | (0.2340) | (0.2529)
ARG) 032497 | 00886 | 03950%* | 0.0944 0.0848 01223
(01263) | (01646) | (0.1305) | (0.1712) | (01793) | (0.1954)
AR(6) 037985 | 01956* | 02626 | 02093 | 02142% | 0.2424%




dxE oS 2H 101

(0.1103) (0.1073) (0.1126) (0.1118) (0.1148) (0.1192)
MA) -0.7228= | -1.0000%** | -0.9782** | -1.0000** | -1.0000** | -1.0000%**
(0.2141) (0.0451) (0.0953) (0.0477) (0.0417) (0.0341)
SAR(1) -0.8695% | 0.6023** | -0.8473** | 0.6124** | 0.6065"* | 0.6213**
(0.0617) (0.2091) (0.0699) (0.2094) (0.2200) (0.2176)
o= 24} RMSE RMSPE MAE MAPE
=72 0.0082 0.0095 0.0054 0.0062
F 1) T e AT AL, ¥, =, w2 747 10%, 5%, 1% STl fos 4
74l
2) dZ o3} FAFS AAE AEHSFY] A F FF DAY Y =X
9} HAAAE o] g3t ALE

=8 FHE A5 ARMAKG0) EFo] HAFE oS 230 uist TAF
& RMSE 0.0108, RMSPE 0.0212, MAE 0.0097, MAPE 0.0185% UElgth =,
RMSPES} MAPEE 7|Fo2 & W T3l o5 A< 3id 4 A&
27y 21%, 1.8% AEE YEl} ARMA(G0) B3 o= mgozA {Fa3h
Aoz drtEch

IxlE2 zH o 2¥

ol

<E IV-5> 32| HYY 013

apws | 20001~ 20002 720003~ T 20004~ [ 20005~ T 20006~
200711 | 200712 | 20081 2008.2 20083 2008.4
ARQ) 200101 | 02082 | -02281 | -02481 | 02433 | -02156
(01586) | (01727) | (0.1889) | (0.2000) | (0.1902) | (0.2055)
ARQ) 050209 | 055227 | -0.5646* | 05702 | 055427 | 05141+
(01507) | (0.1274) | (01301) | (0.1300) | (0.1305) | (0.1386)
ARG) 00117 | -02342% | 02718 | -02561* | -02367* | -02129
(01713) | (01633) | (01771) | (0.1821) | (01770) | (0.1825)
AR(4) -02476% | 03831 | -03467+ | -03310%* | -03176" | -0.2856**
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(01683) | (01336) | (0.1353) | (0.1380) | (0.1389) | (0.1418)
ARG) -0.0868 -0.0821 -0.0812 -0.0635 -0.0488 -0.0522
(01398) | (0.1243) | (0.1246) | (0.1268) | (0.1262) | (0.1259)
AR() -0.2613* | -0.2625** | -0.2309** | -0.2129** | -0.2149** | -0.2181**
01314) | (01155 | (0.1168) | (0.1201) | (0.1194) | (0.1183)
SAR(1) -0.8028=* | -0.7184*** | -0.7158*** | -0.7003*** | -0.7140*** | -0.6885***
01333) | (01561) | (0.1754) | (0.1871) | (0.1774) | (0.1941)
SRSpRpY 2000.7~ 2000.8~ 2000.9~ 2000.10~ | 2000.11~ | 2000.12~
2008.5 2008.6 2008.7 2008.8 2008.9 2008.10
AR() -0.2701* -0.2670* -0.2798* -0.2608* -0.2513* -0.2486*
01977) | (01869) | (01990) | (0.1916) | (0.1869) | (0.1889)
ARQ) -0.5522%** | -0.5609*** | -0.5489*** | -0.5518*** | -0.5510%** | -0.5324**
01249) | (01226) | (0.1243) | (0.1234) | (0.1234) | (0.1245)
ARQ) -0.2576* -0.2426* -0.2457*% -0.2332* -0.2164 -0.2138
01735) | (0.1688) | (0.1724) | (0.1685) | (0.1690) | (0.1669)
AR() -0.2739% | -02717%* | -0.2664** | -0.2739* | -0.2687** | -0.2500**
01294) | (0129) | (01291) | (0.1309) | (0.1324) | (0.1320)
ARG) -0.0421 -0.0415 -0.0442 -0.0381 -0.0259 -0.0068
01150) | (0.1137) | (0.1143) | (0.1143) | (0.1172) | (0.1167)
AR(6) -0.2286*% | -0.2324** | -0.2254** | -0.2337* | -0.2218** | -0.2297**
(01098) | (0.1088) | (0.1091) | (0.1117) | (0.1146) | (0.1147)
SAR(1) -0.67727%* | -0.6896*** | -0.6760*** | -0.6929*** | -0.7052*** | -0.6925***
01876) | (01762) | (01899) | (01792) | (0.1749) | (0.1771)
o5 oAt RMSE RMSPE MAE MAPE
EA = 0.0108 0.0212 0.0097 0.0185
F 1) 23 ke ZFEAPO|AL, ¥, w247 10%, 5%, 1% FTolA s 2
FUXe)]
D) A o3 BAe AU AEMse 24 F 57 WA Y A=A
o} AAAE olgslo] Atd
<& IV->2 58 AFF A5 A 2FQ ARMAQ7)] 74 ZAtolt.
1, 9, 129AE Alejstare Hw3 ARl AlF FHX ] Folg & F 3
o} 28]a AR(1), AR(Q), MA@), MA@), MAG), AR AR Als F

A7t A ow fold Acw e,
2o 2 RMSE 0.0456, RMSPE 0.0327, MAE
0.0402, MAPE 0.02972 u¥Elst=t], RMSPES} MAPEES 7|FCo 2 & uj
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ARMA(Q27) 28L& 2~3%the] dZ QA2 71=3] ue} 22 d%d 9F
o] A&l o] FES o= mFPoz B 5 g
<I IV-6> 2| oY oF shxlge =N o 2H
SEIEPY 2000.1~ 2000.2~ 2000.3~ 2000.4~ 2000.5~ 2000.6~
2007.11 2007.12 2008.1 2008.2 2008.3 2008.4
AR() -0.8836*** | -0.7558*** | -0.7603*** | -0.7729%* | -0.7877*** | -0.7842***
(0.0618) | (0.1841) | (01831) | (0.1543) | (01737) | (0.1727)
ARQ) -0.9575%%* | -0.7267*** | -0.7376*** | -0.7776*** | -0.7715*** | -0.7696***
(0.0494) | (0.2500) | (0.2478) | (0.2239) | (0.2818) | (0.2755)
MA(1) 0.5875*** 0.2850 0.2990 0.3287 0.3223 0.3213
(0.1439) | (0.2803) | (0.2925) | (0.2807) | (0.3159) | (0.3097)
MAQ) -0.2578* -0.3478* -0.3357* -0.3215* -0.3242* -0.3252*%
01799) | (0.2116) | (0.2088) | (0.2001) | (0.2182) | (0.2162)
MAG) -1.0263** | -0.7149*** | -0.7255%** | -0.7525*** | -0.7649*** | -0.7603***
01823) | (02659) | (0.2679) | (0.2383) | (0.2770) | (0.2730)
MA(@) -0.8796** | -0.4862* -0.5062* -0.5525* -0.5313* -0.5310*
(02022) | (0.3063) | (0.3218) | (0.3365) | (0.3653) | (0.3599)
MAG) 0.2808** 0.2143** 0.2099** 0.2227%* 0.2107*%* 0.2132*%*
(01510) | (0.1219) | (01234) | (0.1285) | (0.1270) | (0.1263)
MAG) 0.1909 0.1490 0.1470 0.1399 0.1513 0.1489
(0.1556) | (0.1455) | (0.1466) | (0.1465) | (0.1459) | (0.1449)
MA() 0.1047 -0.0994 -0.0884 -0.0649 -0.0639 -0.0669
(0.1549) | (0.1826) | (0.1884) | (0.1861) | (0.1972) | (0.1958)
SAR(1) -0.9861%* | -0.8397*** | -0.8462*** | -0.8731** | -0.8530*** | -0.8549***
(0.0402) | (0.1819) | (01908) | (0.2006) | (0.2117) | (0.2088)
2000.7~ 2000.8~ 2000.9~ 2000.10~ | 2000.11~ | 2000.12~
s
2008.5 2008.6 2008.7 2008.8 2008.9 2008.10
AR() -0.7962%* | -0.7998*** 0.1206 -0.8003*** | -0.7625*** -0.9522
(01391) | (0.1322) | (0.3906) | (0.1516) | (0.18%6) | (1.7662)
ARQ) -0.8059%* | -0.8152*** | 0.5714** | -0.8051** | -0.7020%** -0.3142
(02427) | (0.2369) | (0.3069) | (0.3190) | (0.2958) | (0.4440)
MA(1) 0.3551 0.3643* -0.8715%+* 0.3579 0.2908 0.2082
(0.2845) | (02773) | (0.2961) | (0.3171) | (0.2695) | (0.3291)
MA(2) -0.3099* -0.3051* | -1.0010%** -0.3038 -0.3584* -0.7390**
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(0.2146) | (0.2122) | (0.3942) | (0.2523) | (0.2517) | (0.3784)
MA(3 -0.7872%%* | -0.7900%** | 0.6506*** | -0.7752*** | -0.6891*** -0.4869*
® (02352) | (0.2274) | (0.2535) | (0.2743) | (0.2791) | (0.3328)
MA(4 -0.5778* -0.5858** 0.2227 -0.5689* -0.4526* -0.1355
@ (03592) | (0.3554) | (0.2316) | (04019) | (0.3008) | (0.3508)
MA(S 0.2231** 0.2256** -0.0850 0.2128* 0.1879* 0.0803
©) (01319) | (01325) | (0.2781) | (0.1434) | (0.1273) | (0.1589)
MA(6 0.1409 0.1357 0.1779 0.1277 0.1423 0.2492*
© (0.1488) | (0.1508) | (0.1398) | (0.1602) | (0.1539) | (0.1371)
MA -0.0442 -0.0447 -0.0855 -0.0506 -0.1209 -0.1762
™ (0.1891) | (0.1879) | (0.1641) | (0.1960) | (0.1778) | (0.1653)
SAR( -0.8793*** | -0.8851*** -0.6443* -0.8770%** | -0.8308*** -0.5344
M (02090) | (0.2050) | (0.4021) | (0.2251) | (0.1713) | (1.8593)
o= 4} RMSE RMSPE MAE MAPE
= )2 0.0456 0.0327 0.0402 0.0297
F 1) 235 ke FFeato|, *, *x, w2 k7L 10%, 5%, 1% FwolA ol A
79,
2) dZ ot BAZS ARE AEWSFY 24 F £F G 99 42X
o} AAAE o] gate] A,
Ll HSES5Y 138Xl oiXIE oS 2
1) 7|=8H 2 ¥ F0|
<E IV-7>E 2000 12€~2008 1197HA] EAthA Bz 1393 ¢
W E|RE& ARl B3 V|eFAES AT o] T AR, 58 §XF
Ae, 78 dTd A7 13€2 A& BE Hd> 47 1.43%, 3.02%,
389%5 71530 ugt g2 438 2 A3 AT 1393} dAEo] =2
Ao 2 YEsith
<a¥ IV-6>2 1383 3A&9] Folg yehdith FARFS] 3¢ 1394
A Eo] 20033 5¥€9 246%%2 HAFHS, 2001 12¥€9] 0.89% = }4&%&%
71E89a, 717 7F BFER) 0.32% % Bl QFg ARl FolE HAFth
8 4 A7 A5 2001 2€ 7F BHALST) 1370€0] | ALE



dAE oS 2E 105

429 A7 FAIS Ao Z YERY dR]E0] 1830%0l o] wHd, 20043 8
o= 00] 2HF Ao e 712 2 AL BN 2 F A% A

S A-&o] 2001 5¥€ol 1256% % HhzkS, 2002 8

<HE IV-7> 2Z=Y 138X} sfX[& 7|=S722000.12~2008.11)

(29 %)
T8 B2 & REHT ZF:ER gk Huojgk
FARY 96 1.4279 0.3235 0.8911 2.4587
=9 848 dF 9 3.0230 3.4184 0.0000 18.2990
=8 94578 dF 9% 3.8904 2.6050 0.9427 12.5568
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<732 IV-6> HEHZ2Y 1325 s§X|2 30](2000.12~2008.11)

Whalelife
[T9)
o
2]
[0}
©
[0}
2]
Q
@
<
I T T 1
02 04 2006 208
Tinre
Interest Fixed
1o
o =
[0}
T o
s
[%2]
Q
&
o
[ I I 1
02 04 2006 208
Tine
Interest Indexed
o
o =
[0]
T ©
§ ©
S <«
N
[ I I 1
20 204 2006 2008

Tine



2) AlALE AtZo| otdY 0iF

94 %3 ADF

his

IV-8>3} 2.

<E IV-8> ESZE=E

Oy PP El] 5]
& AR i wej EA ofF

R4

e 13FAL six|=20l cHst

dxE oS

2g 107

CHZ Z4%(2000.12~2008.11)

AT FAuT Fe 349 9z | 99 989 97
-3.0700 48727 -3.4909*
ADF 74
(0.1343) (<0.01) (0.0468)
PP 7% -18.0379* -30.2232%%* -11.7306
Z(a) (0.0904) (<0.01) (0.4330)
s 2 0.2572 15809+ 1.7798+
me (0.1<) (<0.01) (<0.01)
RS TN g Zel 299 99 | o9 959 ag
ADF 724 454177 -5.2723" -4.6064"
(<0.01) (<0.01) (<0.01)
PP A% 18,5751+ -82.8502%%* -137.7419%
Z(a) (<0.01) (<0.01) (<0.01)
s 0.0561 0.0285 0.1629
ae (0.1<) (0.1<) (0.1<)
¥ :1) ADF A% 9 PP AR AF7HEE &9l A, 5 B8 AAE A

A9l Wb KPSS(Kitawoski- Phillips—Schmidt-Shin Test) 713%3,1 AF7HE &
QHg Al Al (level stationarity)S 273

2) ADF HA 9 AlA= 4, PP HA 9 truncation lag order= 3, KPSS A7 <]
truncation lag order= 2%.

3) BE ke pFe oua

BPFZE BARY AALY AAY S4S UNE D3} FRESE U3
Ak AR FFHE AAE Ve B, ARESE ) FZ BT oY
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1393} FALS o]83t HAH ARMA o2 B3 132n BE ARLAES
13 AL FAT TL WS ARESTE ot sfuke] ATl sigst
E B=A F71 o)A 9677} obd 83T AN tEt)h 7k RygEEw
ARMA(p,q) TRl aJ35H= RMSE, RMSPE, MAE, MAPE %& <3 3
£-10> ~ <X §5-12>] FEHAT. 23 72t AR HJA AP HA
e Bz TAH Tk

ol5 HAiZk AFE= ARMA 2L <i [V-9>ol AelEo] e 4
B2 ARMA(L3), 58 &4E 2 9353 d52 ARMA(LY] HF 45
wygog MezAct

<E IV-9> EHEZ=Y 13X siX|& =™ ARMA o 2%

B717)% 2413 22 848 97 | 39 959 a7
RMSE ARMA(1,3) ARMA(1,1) ARMA(1,1)
RMSPE ARMA(1,3) ARMA(1,1) ARMA(L,1)
MAE ARMA(1,3) ARMA(1,1) ARMA(1,1)
MAPE ARMA(1,3) ARMA(1,1) ARMA(1,1)

ZS AdsnEe A4 27 dBFHd wHe Jehln ok adxw
MAQ)°l 3NBste A FAX7E Aoz {93t

A EAHOE RMSE 00373, RMSPE 00271, MAE 0.0272, MAPE
001922 Jebstth 223 RMSPESH MAPES 715202 B o F4183 13¢
3 SRS g ARMA(L3) EF9] o= 23 247t 27%, 19% =

oL,

oL

71) ARMA 238 F4d] glo] AIC 7123 =8 Ao FaAS 7etetd] 25 pst g9 &
BTS2} 1~7, 0~774A) F71=2 stk



Ao

val

dxE oS 28 109

Tt

|5 o= 2

s 2 2001.1~ 2001.2~ 2001.3~ 2001.4~ 2001.5~ 2001.6~
e 2007.11 2007.12 2008.1 2008.2 2008.3 2008.4
AR() -0.4823 0.2021 -0.4945 -0.5108 -0.5079 01714
0.7299) | (04768) | (0.5971) | (0.539%) | (0.5652) | (0.4138)
MA(1) -0.2593 -1.6321*** -0.2156 -0.1837 -0.1889 -1.5783***
(04490) | (0.3924) | (04521) | (04258) | (0.4471) | (0.3168)
MAQ) -0.7309%** 0.9047* -0.7432%%* | -0.7577*** | -0.7513*** | (.8758**
02794) | (05702) | (02763) | (0.2545) | (0.2679) | (0.4482)
MAG) -0.0097 -0.2726* -0.0412 -0.0586 -0.0598 -0.2975**
01972) | (02048) | (0.2020) | (0.1958) | (0.2035) | (0.1660)
SAR(1) -0.4823 0.2021 -0.4945 -0.5108 -0.5079 0.1714
0.7299) | (04768) | (0.5971) | (0.5396) | (0.5652) | (0.4138)
AR 2001.7~ 2001.8~ 2001.9~ 2001.10~ 2001.11~ 2001.12~
A gl
T 2008.5 2008.6 2008.7 2008.8 2008.9 2008.10
AR(l -0.5316 -0.5164 0.1679 -0.5222 0.1649 -0.5390
) (05748) | (05872) | (04259) | (0.6068) | (0.4038) | (0.6661)
MA() -0.1376 -0.1670 -1.5417%%* -0.1552 -1.5478*%* -0.1420
( (04545) | (04745) | (0.3344) | (04759) | (0.3198) | (0.4690)
MAQ) -0.7730%** | -0.7487*** 0.8106** | -0.7572*** 0.8235** | -0.7795***
( (02605) | (0.2842) | (04653) | (0.2814) | (04531) | (0.2748)
MAG) -0.0894 -0.0844 -0.2688* -0.0875 -0.2757* -0.0785
( 02157) | (02123) | (0.1668) | (0.2164) | (0.1706) | (0.2174)
SAR(1 -0.5316 -0.5164 0.1679 -0.5222 0.1649 -0.5390
) (05748) | (05872) | (04259) | (0.6068) | (0.4038) | (0.6661)
d= 2zt RMSE RMSPE MAE MAPE
EA = 0.0373 0.0271 0.0272 0.0192
F 1) 25 Qre REQAOIL, %, e 747 10%, 5%, 1% FEoA T 2
el
2) A& o3 BAFS Az ARWSF] 24 F £E DAY Y =3
s} AAA S o]g3ke] Aig
72 F4¥ AFY 1393 A& e HZF Z¥A ARMA(LL) 28-S
o] g3e 4 Aze <X V1> 2ok 1HA AIZES AQd giiE A
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24AE AwAoe U¥
AN freld (e
3 5 wYo] BT

e

MA1)S] #7457} A

Q. atoll i3k @Xé EA %S RMSE 0.1146,
RMSPE 0.0760, MAE 0.0863, MAPE 0.0568% UElJ}th RMSPES} MAPES

NEoz B o 2zt 76%, 5.7% A=E UER} ARMA(L,1) 2de F &
48 47 BYA A48 BF A3 wYo A AL A0 2 4 sk
<E V11> 22| HEY A 138 MRS AN o) o
e | 20LTT | 20012 [ 0013~ [ aW014- | 20015~ | 200167
FETOl 00711 | 200712 | 20081 20082 20083 | 20084
ARQ) 00325 | 00743 | -01344 | -01343 | 01901 | -01747

(05581) | (03214) | (02735) | (02750) | (04771) | (0.2486)
MAQ) 1.00007% | -0.95657* | -0.8275%* | -0.8256"* | -0.9660°%* | -1.0000%*
00327) | (00573) | (0.0934) | (0.1025) | (0.0583) | (0.0446)
SAR( 00325 | -00743 | -01344 | -01343 | -01901 | -0.1747
M (05581) | (03214) | (02735) | (0.2750) | (04771) | (0.2486)
20017~ | 20018~ | 20019~ | 200110~ | 200111~ | 200112~
SERCRS
20085 | 20086 | 20087 | 20088 | 20089 | 200810
R 201726 | -01902 | -01918 | -02026 | -01041 | -0.1429
M 02538) | (02171) | (02926) | (03571) | (09154) | (0.3994)
MAQ) 1,000 | -1.0000%% | -1.0000%% | -1.0000° | -1.0000¢* | -1.0000%*
00479) | (0.0371) | (0.0347) | (0.0363) | (0.0485) | (0.0870)
SAR( 201726 | -01902 | -01918 | -02026 | -01041 | -0.1429
M 02538) | (02171) | (02926) | (03571) | (09154) | (0.3994)
B RMSE RMSPE MAE MAPE
=A% 0.1146 0.0760 0.0863 0.0568
F 1) BE k2 EFLAela, ¥, w2 747 10%, 5%, 1% oA o 2
iKe)
.
2) o3 93 FABE AW Apuse 24 5 57 DAY oY o3
o} AAXE o]&slo] Artd
w8 d%Y A7 13€3 A& Ui HF oS Z¥A ARMA(L1)
ek <% IV-12>9F Zoh gt o g Al FAXe] dAAHL A AR
27 o|FolA gtk



dxE oS 28 111

ARMA(L,1) 289 A3 AA FAFSZ RMSE 0.1559, RMSPE 0.0802,
MAE 0.1186, MAPE 0.05532 uElY, RMSPES} MAPEE 7|Fo= 7tz}
8.0%, 55% A&=o] A= a5 7=l wet 58 ¥ A=l 13€4
Aol e ARMA(L1)S F83 o= 2oz FAuF)

<E V12> 22| 95 ol 138 sixlgel A oz 2y

i

g | 200L1- [ 20012~ TT20013- [ 20004~ [ 20015~ | 20016~
RUSA
| 200711 | 200712 | 20081 2008.2 20083 2008.4
ARQ) 02107 | 0202 | 02660 | -0262 | 02410 | -0.2788
- -~ -~ (0.6501) -~ (0.4052)
MAG) 0983 | -1.0000 | -0.9280 | -0.8851*%* | -0.9087 | -0.8278%**
(0.0701) | (0.0682) | (0.0955) | (0.0765) | (0.0800) | (0.0766)
02107 | 0202 | 02660 | -02622 | 02410 | -0.2788
SAR(1)
- — — (0.6501) - (0.4052)
20017~ | 20018~ | 2001.9~ | 2001.10~ | 200111~ | 2001.12~
ARG
2008.5 2008.6 20087 | 20088 20089 | 2008.10
AR( 02802 | 02793 | 02666 | -02647 | 02560 | -0.2687
) (04161) | (04703) -~ - - -
MAGD) 08192+ | 08384+ | 08772 | -08820 | 09256 | -0.9898
( (0.0799) | (0.0838) | (0.0989) | (0.1222) | (01573) | (0.1005)
02802 | 02793 | 02666 | -02647 | 02560 | -0.2687
SAR(1)
(04161) | (04703) ~ ~ - -
A= oA RMSE RMSPE MAE MAPE
=% 0.1559 0.0802 0.1186 0.0553

[]
F 1) B3 e EELAFO|AL, K, e 42} 10%, 5%, 1% FEolM Fod 2
Q)

).

2) EFQA F AVE AFY AN eRwgoz 8 4ty

3) A% X FAZE AR AAFY F4 F 5£F A Y 45
S} HANE o gahel AN,
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B Ao dAe B g 4G 239 29 A3 2 4% 23
5 a3 WA Hud Bk o] F V- AFAME BYFEHE
BE ZAUAE TelF D AL AR P AR NEEAZ, B
2%, g g A% 230l i F4 2% R WE Ass W
2ANNE RPERE 13U A8 B 34 2L A5 27 B o
S eps) SRtk T olfre A AFE HLS Lo] ) HYFE BF 13
3 A T AF 23] 2 % Aot £A @) gEolh
JL. CHAZ AIHIZO| OHEA HEN 2¥ NF
1) ZHAIEISS] 7ISSARY
g Y 2 oﬂ Qs AAE oAF 2YS WP AAAE S

<E IV-13> HAIH 0| CHSH 7| =S 2H2004.12~2008.11)

T & #HE2) & BEPT EFUA EEatds Hdizk
TaLAEE] 59(%) 48 5.01 0.56 3.39 6.02
E7VEEE(%) 48 3.03 1.08 1.68 5.90
AHE(% 48 342 0.34 3.00 430
74715 B A 48 108.49 6.87 97.40 117.90

olglgt 7MdE AR <E IV-13>eA BE uhel o] %a, ENdEE,
g, B7IeqAFE A MeRA 2tk o] § BrIs AT 7
A7l Wit ARgsisied], 1 olRE £ ?3%011*1 A= S



dxE oS 24 113

25909 Wkl GDP A= #7] Ag72)e]7] wjio|t}
A 7172 2004 12€~2008'd 1197442 AARstAE,
O ol EE <I¥ IV-3> ~ <I¥ V5> YEhY Slko] BRPFEE 94
R E-0] 20043 FHbol| Sfrfof HIZ A QHFH Q] Fo|E Ho|u 9l7] wjE
. FESAAT AAESEe 84 ADL 23S o8 B A&
H I a}
A

TE AR Frh 2 ATl e dSEol 12 AAE BY
]

AE o] &r] o= ] Z*Tﬂo}\:} 401]*1 2008Lﬂ 62~11L7 A7 A
o <E IV-13>8 =99 AARSFES] 7EEAHEe R k)] 539
HaAo R 501%, E/M3EEL HT 3.03% APES HT 342%,

LS
HT
ot
ot
10
i
=Ctll=
>
1o
&
M
>
C
>
1o
[¢]
2
x
N
Bl

& ARG} G2 AN
44 oo FH
48

Aok ok, 392

g B4 g RPER

g oRE gelslo} ). weha T

ADF 7%, PP 774, KPSS 74 S o5 Aol 4
[e)
=




114 AFETM 20102

<#E IV-14> EHE=Y 5 Che| =2 242 (2004.12~2008.5)
FEWT FARY =8 B4 A7 | ¥8 4%% dF
-2.8910 -2.9457 -2.2530
ADF 7%
(0.2224) (0.2009) (0.4739)
PP A -11.9730 -7.4067 -10.3542
Z(a) (0.3774) (0.6656) (0.4795)
1.3486** 0.9323%* 1.1880%*
KPSS 7%
(<0.01) (<0.01) (<0.01)
AHE s TAHE 2 34F A5 | 29 9%¥ A7
44966+ 41322+ -3.4236%
ADF 7%
(<0.01) (0.0143) (0.0673)
PP A% -46.0309++* 5295774+ -47.9565++*
Z(a) (<0.01) (<0.01) (<0.01)
0.1558 02128 01474
KPSS 7%
(0.1<) (0.1<) (0.1<)

F :1) ADF 24 2 PP A9 AF/IEL d9o] &4,

2 By AL 3

=2 7"

A<l ®H KPSS(Kitawoski-Phillips-Schmidt-Shin Test) A2 AF7}d-2
g AlAIE(level stationarity)S 2]

2) ADF A9 Alxb= 3, PP #A 9 truncation lag order= 3, KPSS 74 9
truncation lag order= 1¢.
3) 23 2 p-#ES 9mFh
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<E IV-15> HA|HS Che|2 47 (2004.12~2008.5)
=5 Z2a
2~ 2~ =] FAa= lol=
FTHS 22654 EVISE AAE AN B A2
22772 0.0712 -3.0968 -2.7890
ADF A%
(0.4644) (0.9900) (0.1413) (0.2626)
PP A -13.3729 0.4451 -17.6184* -16.8025*
Z(a) (0.2890) (0.9900) (0.0772) (0.0921)
1.2765%+ 0.5984** 1.3168** 2.1649**
KPSS A4
(<0.01) (0.0228) (<0.01) (<0.01)
SETpe 1)) S a9E 21
T %H(S‘ﬂ) =/ 0 & 2 HE 7(5]7]%537(]5,:
ADE 7% 43487+ -4.5104++ -4.1036* -3.4604*
(<0.01) (<0.01) (0.0154) (0.0619)
PP #A -26.7893%+* -40.5700%++ -25.0614*+* 22,9969+
Z(a) (<0.01) (<0.01) (<0.01) (0.0171)
0.1925 0.5170** 0.0277 0.0548
KPSS A4
(0.1<) (0.0378) (0.1<) 0.1<)
F :1) ADF A% % PP @A AF/HEE @9lZo] &4, & B4F AAE 1A

F

1 W KPSS(Kitawoski—Phﬂlips-Schmidt—Shin Test) AR AF/HLL <t
A A A E(level stationarity)s <] 7]

2) ADF A9 Alat= 3, PP #A Y truncation lag order= 3, KPSS A4 9
truncation lag order= 1%

3) & A2 p-FS v

AANRFES] AFom <3 V-15>04 BE vie} o] E7PdsEe] i
A& Wi AAEF B7IsBAS g PP A8 AF
=S

o] 10% ool 714E7= shAT =d AAHS
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1 12,908,180 260% 012% 016% 0.12%
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3 12,789,315 257% 217% 2.05% 242%
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5 12,082,620 243% 2.37% 2.36% 2.36%
6 11,725,148 2.36% 2.87% 2.87% 2.70%
7 11,312,066 2.28% 242% 233% 242%
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9 10,708,710 215% 2.59% 2.58% 2.56%
10 10,372464 209% 197% 1.92% 1.99%
11 10,064,143 202% 1.72% 1.69% 1.75%
12 9,833,892 198% 1.52% 149% 1.50%
13 9,617,694 193% 146% 143% 147%
14 9,409,910 1.89% 1.65% 169% 1.56%
15 9,113,109 1.83% 3.90% 352% 4.31%
16 8 708,203 175% 1.80% 1.74% 1.80%
17 8,483,991 171% 143% 141% 143%
18 8,297,764 167% 1.26% 1.24% 1.24%
19 8,126,665 163% 1.17% 1.15% 1.18%
20 7,967,136 1.60% 1.32% 1.25% 1.39%
21 7,798,403 157% 1.16% 111% 1.19%
22 7, 638‘_226 154% 1.08% 1.04% 111%
23 7,484,919 151% 1.02% 098% 1.05%
24 7,344,214 148% 1.01% 0.96% 1.06%
25 7,201,190 145% 1.07% 101% 1.12%
26 7,066,334 142% 0.98% 0.99% 0.95%
27 6,935,321 140% 091% 092% 0.90%
28 6,811,271 137% 0.92% 091% 0.90%
29 6,684478 134% 0.88% 0.88% 0.87%
30 6,559,487 1.32% 0.86% 0.86% 0.85%
31 6,453,185 1.30% 0.83% 0.83% 0.81%
32 6,354,293 1.28% 0.82% 0.83% 0.81%
33 6,261,493 1.26% 0.80% 0.81% 0.80%
34 6,177,262 1.24% 0.7%% 0.79%% 0.78%
35 6,073,973 1.22% 0.77% 0.79% 0.76%
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36 5,968,540 1.20% 0.78% 0.79%% 0.77% 0.78%
37 5,867,746 118% 0.77% 0.79% 0.75% 0.75%
38 5,749,963 116% 0.79% 0.81% 0.77% 0.79%
39 5,645,778 1.14% 0.78% 0.78% 0.77% 0.79%%
40 5,552,582 1.12% 0.72% 0.72% 0.72% 0.70%
41 5,456,297 1.10% 0.72% 0.73% 0.72% 0.72%
42 5,363,114 108% 0.70% 0.70% 0.70% 0.70%
43 5,269,548 106% 0.69% 0.69% 0.69% 0.69%
44 5,171,260 104% 0.69% 0.69% 0.69% 0.69%
45 5,078 592 102% 0.66% 0.67% 0.67% 0.67%
46 4,979,970 1.00% 0.67% 0.66% 0.67% 0.67%
47 4,776,851 0.96% 0.66% 0.66% 0.66% 0.67%
48 4 673,965 0.94% 0.66% 0.65% 0.67% 0.67%
49 4,560,955 092% 0.67% 0.66% 0.68% 0.69%
50 4448082 0.89% 0.67% 0.66% 0.68% 0.68%
51 4 348 847 0.87% 0.64% 0.63% 0.65% 0.65%
52 4,260,738 0.86% 0.63% 062% 0.64% 0.64%
53 4,175,784 0.84% 0.63% 0.62% 0.63% 0.64%
54 4,081,746 0.82% 0.61% 0.61% 0.62% 0.62%
55 3,978,325 0.80% 0.60% 0.59% 0.61% 0.61%
56 3,880,676 0.78% 0.60% 0.59% 0.61% 0.62%
57 3,798,770 0.76% 0.59% 0.58% 0.60% 0.60%
58 3,711,679 0.75% 0.59% 057% 0.60% 0.60%
59 3,574,788 072% 0.59% 0.56% 0.60% 0.59%
60 3,480,705 0.70% 0.59% 0.57% 0.60% 0.60%
61 3,399,319 0.68% 0.62% 0.59% 0.62% 0.62%
62 3,306,195 0.67% 0.60% 057% 0.61% 0.60%
63 3,224,823 0.65% 0.59% 0.55% 0.59% 0.58%
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67 2,891,054 0.58% 0.57% 0.53% 0.57% 0.56%
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70 2,630,073 0.53% 0.56% 0.53% 0.56% 0.55%
71 2,540,068 0.51% 0.55% 0.52% 0.55% 0.53%
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73 2374073 048% 0.56% 0.53% 0.55% 0.53%
74 2,295,883 046% 0.54% 0.51% 0.53% 0.51%
75 2,207,959 044% 0.53% 0.51% 0.52% 0.51%
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100 12992 003% 046% 043% 043% 043%
101 110005  002% 045% 041% 041% 041%
102 8935  00% 052% 049% 04%% 049%
103 73245 | 001% 046% 043% 043% 043%
104 58205 001% 04%% 045% 045% 045%
105 7290 001% 053% 050% 050% 050%
106 3830 001% 050% 051% 051% 051%
107 28283 001% 065% 067% 067% 067%
108 18618]  000% 060% 060% 060% 060%
x| 497140877 10000% | 119% 117% 120% 118%
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1 3.96% 0.30% 0.22% 0.38% 0.37%
2 3.95% 0.85% 0.65% 0.97% 0.95%
3 3.87% 3.65% 3.76% 3.96% 3.67%
4 3.68% 3.96% 449% 3.94% 3.91%
5 348% 342% 3.61% 3.51% 3.47%
6 3.32% 342% 3.98% 3.12% 3.09%
7 3.14% 2.89% 3.12% 2.83% 2.86%
8 3.01% 2.69% 2.78% 2.72% 2.75%
9 2.89% 3.01% 4.12% 2.55% 2.58%
10 2.75% 247% 293% 2.31% 2.32%
11 2.62% 221% 233% 2.24% 2.27%
12 2.52% 2.09% 2.30% 1.93% 1.99%
13 242% 2.00% 216% 1.94% 2.00%
14 2.33% 2.51% 2.61% 2.44% 2.50%
15 221% 3.59% 4.30% 2.81% 2.94%
16 2.08% 2.16% 243% 1.95% 2.02%
17 1.99% 1.92% 2.07% 1.80% 1.86%
18 1.91% 1.69% 1.83% 1.61% 1.68%
19 1.82% 1.58% 1.69% 1.52% 1.56%
20 1.74% 1.67% 1.77% 1.66% 1.69%
21 1.66% 1.55% 1.64% 1.51% 1.58%
22 1.58% 143% 1.52% 1.40% 1.44%
23 1.52% 144% 1.53% 1.40% 1.43%
24 145% 1.39% 148% 1.36% 1.37%
25 1.39% 1.39% 147% 1.36% 1.37%
26 1.33% 1.63% 1.72% 1.63% 1.61%
27 1.27% 142% 146% 1.42% 1.42%
28 1.21% 1.30% 137% 1.26% 1.25%
29 1.16% 1.26% 1.35% 1.23% 1.21%
30 111% 1.24% 1.34% 1.19% 1.18%
31 1.08% 1.18% 1.28% 1.12% 1.10%
32 1.05% 1.20% 1.33% 1.16% 1.14%
33 1.02% 1.12% 1.19% 1.10% 1.07%
34 0.99% 1.06% 111% 1.04% 1.02%
35 0.95% 1.07% 1.15% 1.02% 1.02%
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36 0.92% 1.02% 1.10% 0.97% 0.97%
37 0.89% 1.08% 1.15% 1.04% 1.02%
38 0.87% 1.09% 1.17% 1.07% 1.05%
39 0.84% 1.02% 111% 0.98% 0.97%
40 0.82% 0.96% 1.00% 0.95% 0.92%
41 0.80% 0.92% 0.98% 0.89% 0.88%
42 0.78% 0.90% 0.96% 0.86% 0.85%
43 0.76% 0.89% 091% 0.89% 0.86%
44 0.75% 0.88% 091% 0.86% 0.85%
45 0.73% 0.82% 0.88% 0.80% 0.80%
46 0.72% 0.81% 0.84% 0.78% 0.78%
47 0.69% 0.79% 0.83% 0.78% 0.78%
48 0.68% 0.74% 0.80% 0.72% 0.75%
49 0.67% 0.76% 0.81% 0.73% 0.76%
50 0.65% 0.80% 0.85% 0.78% 0.81%
51 0.63% 0.74% 0.79% 0.73% 0.77%
52 0.61% 0.73% 0.78% 0.71% 0.73%
53 0.60% 0.71% 0.73% 0.69% 0.73%
54 0.58% 0.66% 0.69% 0.64% 0.68%
55 0.56% 0.63% 0.66% 0.62% 0.65%
56 0.54% 0.66% 0.70% 0.65% 0.68%
57 0.52% 0.59% 0.62% 0.58% 0.61%
58 0.51% 0.58% 0.61% 0.57% 0.60%
59 049% 0.64% 0.62% 0.65% 0.65%
60 047% 0.65% 0.63% 0.66% 0.66%
61 046% 0.72% 0.69% 0.74% 0.76%
62 0.44% 0.69% 0.65% 0.70% 0.71%
63 042% 0.65% 0.65% 0.65% 0.68%
64 041% 0.53% 0.52% 0.53% 0.54%
65 0.39% 0.55% 0.53% 0.55% 0.56%
66 0.37% 0.54% 0.54% 0.53% 0.54%
67 0.36% 0.53% 0.53% 0.53% 0.53%
68 0.35% 0.59% 0.55% 0.59% 0.57%
69 0.33% 0.53% 0.52% 0.52% 0.52%
70 0.32% 0.52% 0.50% 0.52% 0.52%
71 0.31% 0.50% 047% 0.49% 0.48%
72 0.30% 0.52% 0.48% 0.51% 0.49%
73 0.29% 0.55% 0.50% 0.54% 0.50%
74 0.27% 0.55% 0.54% 0.55% 0.54%
75 0.26% 0.53% 0.52% 0.53% 0.52%
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76 0.24% 0.58% 0.56% 0.58% 0.56%
77 0.23% 0.54% 0.50% 0.52% 0.50%
78 0.22% 049% 046% 0.48% 0.46%
79 0.21% 0.54% 0.50% 0.52% 0.50%
80 0.20% 051% 044% 0.46% 0.44%
81 0.18% 0.51% 047% 0.48% 0.47%
82 0.17% 048% 044% 0.43% 0.44%
83 0.16% 047% 044% 0.42% 0.44%
84 0.15% 0.50% 049% 0.46% 0.49%
85 0.15% 045% 044% 0.45% 0.44%
86 0.14% 045% 044% 0.45% 0.44%
87 0.13% 044% 045% 0.44% 0.45%
88 0.12% 045% 045% 0.44% 0.45%
89 0.11% 043% 0.40% 0.40% 0.40%
90 0.10% 0.39% 0.38% 0.38% 0.38%
91 0.09% 0.38% 0.34% 0.35% 0.34%
92 0.08% 040% 0.39% 0.39% 0.39%
93 0.07% 0.35% 0.32% 0.32% 0.32%
94 0.06% 040% 041% 0.41% 0.41%
95 0.06% 0.29% 0.28% 0.30% 0.28%
96 0.05% 0.38% 0.36% 0.37% 0.36%
97 0.04% 0.33% 0.36% 0.35% 0.36%
98 0.03% 0.37% 0.34% 0.35% 0.34%
99 0.03% 0.36% 0.34% 0.34% 0.34%
100 0.02% 0.34% 0.33% 0.33% 0.33%
101 0.02% 0.38% 0.36% 0.36% 0.36%
102 0.02% 0.22% 0.30% 0.30% 0.30%
103 0.02% 0.34% 0.30% 0.30% 0.30%
104 0.02% 0.24% 0.25% 0.25% 0.25%
105 0.01% 0.50% 042% 0.42% 0.42%
106 0.01% 0.27% 0.26% 0.26% 0.26%
107 0.01% 0.38% 0.38% 0.38% 0.38%
108 0.01% 0.38% 0.38% 0.38% 0.38%
ks [ 100.00% | 1.80% 1.96% 1.75% 1.75%
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1 271% 037% 0.35% 0.22% 0.26%
2 2.70% 0.86% 0.79% 0.76% 0.74%
3 267% 2.86% 297% 2.74% 2.51%
4 2.58% 3.15% 3.75% 2.75% 2.77%
5 246% 2.62% 3.08% 2.26% 2.25%
6 237% 2.52% 3.10% 2.11% 2.09%
7 2.28% 2.20% 248% 1.89% 1.87%
8 221% 1.99% 2.24% 1.73% 1.70%
9 2.14% 2.00% 242% 1.71% 1.68%
10 2.07% 1.75% 2.00% 1.51% 1.49%
11 2.01% 1.59% 1.78% 1.38% 1.36%
12 1.96% 149% 1.67% 1.28% 1.26%
13 191% 141% 1.56% 1.21% 1.20%
14 1.86% 1.39% 1.59% 1.16% 1.15%
15 1.82% 1.60% 192% 1.22% 1.23%
16 1.77% 1.34% 1.53% 1.12% 1.10%
17 1.72% 1.24% 142% 1.03% 1.01%
18 1.68% 1.17% 1.33% 0.97% 0.96%
19 1.64% 111% 1.26% 0.95% 0.93%
20 1.61% 1.10% 1.23% 0.93% 0.91%
21 1.58% 1.03% 1.15% 0.87% 0.86%
22 1.55% 098% 1.10% 0.82% 0.81%
23 1.52% 0.95% 1.06% 0.80% 0.80%
24 149% 091% 1.03% 0.76% 0.76%
25 146% 0.90% 1.01% 0.76% 0.76%
26 143% 090% 1.02% 0.76% 0.77%
27 140% 0.85% 095% 0.73% 0.73%
28 137% 0.83% 093% 0.72% 0.72%
29 1.34% 0.81% 0.92% 0.71% 0.71%
30 131% 0.78% 0.89% 0.68% 0.69%
31 1.28% 0.75% 087% 0.66% 0.67%
32 1.26% 0.74% 0.86% 0.65% 0.67%
33 1.23% 0.72% 0.83% 0.63% 0.65%
34 1.21% 0.70% 081% 0.62% 0.64%
35 1.17% 0.70% 081% 0.62% 0.64%
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36 1.15% 0.69% 0.80% 0.60% 0.63%
37 112% 0.70% 0.80% 0.63% 0.64%
38 1.09% 0.67% 0.79% 0.60% 0.62%
39 1.06% 0.66% 0.76% 0.60% 0.62%
40 1.04% 0.63% 0.74% 0.58% 0.60%
41 1.02% 0.62% 0.73% 0.56% 0.58%
42 1.00% 0.59% 0.70% 0.54% 0.56%
43 0.98% 0.59% 0.68% 0.53% 0.55%
44 0.96% 0.58% 0.67% 0.54% 0.56%
45 0.94% 0.54% 0.62% 0.50% 0.52%
46 0.92% 0.55% 0.62% 0.52% 0.53%
47 0.89% 0.54% 0.61% 0.51% 0.53%
48 0.87% 0.53% 0.59% 0.51% 0.52%
49 0.86% 0.53% 0.59% 0.51% 0.53%
50 0.84% 0.51% 0.56% 0.49% 0.51%
51 0.82% 049% 0.54% 0.48% 0.49%
52 0.80% 0.49% 0.53% 0.48% 0.49%
53 0.79% 048% 0.52% 0.48% 0.48%
54 0.77% 047% 0.50% 0.46% 0.47%
55 0.76% 047% 049% 0.46% 0.47%
56 0.74% 044% 047% 0.44% 0.44%
57 0.72% 045% 046% 0.44% 0.44%
58 0.70% 045% 046% 0.45% 0.44%
59 0.68% 0.44% 046% 0.44% 0.44%
60 0.66% 045% 046% 0.45% 0.45%
61 0.64% 0.46% 047% 0.46% 0.46%
62 0.63% 045% 046% 0.45% 0.44%
63 0.61% 0.42% 042% 0.42% 0.42%
64 0.59% 041% 041% 0.41% 0.40%
65 0.58% 040% 0.40% 0.40% 0.39%
66 0.56% 0.39% 0.39% 0.40% 0.39%
67 0.55% 040% 040% 0.41% 0.40%
68 0.53% 0.37% 0.37% 0.37% 0.37%
69 0.52% 0.37% 0.37% 0.37% 0.37%
70 0.51% 0.37% 0.36% 0.37% 0.36%
71 0.50% 0.38% 0.38% 0.38% 0.38%
72 048% 0.36% 0.36% 0.36% 0.36%
73 047% 0.36% 0.36% 0.36% 0.36%
74 045% 0.36% 0.37% 0.36% 0.37%
75 044% 0.35% 0.36% 0.36% 0.36%
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76 042% 0.34% 0.35% 0.35% 0.35%
77 041% 0.34% 0.35% 0.35% 0.35%
78 040% 0.33% 0.33% 0.33% 0.33%
79 0.39% 0.34% 0.34% 0.34% 0.34%
80 0.38% 033% 0.34% 0.34% 0.34%
81 0.36% 0.33% 033% 0.34% 0.33%
82 0.35% 0.32% 0.32% 0.32% 0.32%
83 0.34% 031% 032% 0.32% 0.32%
84 0.33% 031% 0.32% 0.30% 0.32%
85 032% 031% 032% 0.32% 0.32%
86 031% 0.32% 0.32% 0.32% 0.32%
87 0.29% 0.30% 031% 0.31% 0.31%
88 0.28% 0.29% 0.30% 0.30% 0.30%
89 0.26% 0.29% 0.29% 0.29% 0.29%
90 0.25% 0.29% 0.30% 0.30% 0.30%
91 0.24% 0.29% 0.30% 0.30% 0.30%
92 0.22% 0.30% 0.30% 0.30% 0.30%
93 0.20% 0.28% 0.29% 0.29% 0.29%
94 0.19% 0.28% 0.28% 0.28% 0.28%
95 0.16% 0.30% 0.29% 0.30% 0.29%
96 0.14% 0.30% 0.30% 0.32% 0.30%
97 013% 031% 0.32% 0.35% 0.32%
98 011% 0.28% 0.28% 0.27% 0.28%
99 0.09% 0.29% 0.29% 0.29% 0.29%
100 0.08% 0.29% 0.28% 0.28% 0.28%
101 0.07% 031% 0.30% 0.30% 0.30%
102 0.06% 0.28% 027% 0.27% 0.27%
103 0.06% 0.28% 0.27% 0.27% 0.27%
104 0.05% 032% 031% 0.31% 0.31%
105 0.04% 0.32% 031% 0.31% 0.31%
106 0.03% 0.29% 0.29% 0.29% 0.29%
107 0.02% 040% 037% 0.37% 0.37%
108 0.01% 0.24% 0.24% 0.24% 0.24%
A | 10000% | 108% 122% 0.95% 0.94%
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1 2.73% 0.09% 0.09% 0.05% 0.06%
2 2.73% 0.48% 048% 0.10% 0.11%
3 2.72% 1.54% 2.16% 1.01% 1.00%
4 2.63% 2.30% 3.34% 2.02% 1.75%
5 249% 2.04% 2.83% 1.77% 1.49%
6 2.39% 2.54% 3.53% 2.20% 1.88%
7 2.26% 1.85% 241% 1.63% 1.41%
8 2.19% 1.54% 2.01% 1.38% 1.17%
9 2.12% 2.38% 3.84% 1.56% 1.34%
10 1.99% 1.61% 2.29% 1.29% 1.12%
11 192% 1.46% 2.00% 1.23% 1.04%
12 1.85% 1.65% 2.22% 1.27% 1.12%
13 1.80% 1.79% 3.02% 1.26% 1.18%
14 1.71% 2.00% 2.67% 1.38% 1.20%
15 1.65% 3.45% 451% 2.50% 1.95%
16 1.57% 2.04% 249% 1.65% 1.37%
17 1.53% 1.64% 1.99% 1.40% 1.18%
18 149% 1.51% 1.80% 1.29% 1.13%
19 145% 1.68% 1.79% 1.70% 1.39%
20 141% 2.23% 2.26% 2.36% 1.85%
21 1.37% 1.58% 1.70% 1.55% 1.27%
22 1.33% 1.45% 1.58% 1.31% 1.13%
23 1.29% 1.41% 1.54% 1.25% 1.11%
24 1.26% 1.46% 1.52% 1.37% 1.20%
25 1.23% 1.54% 1.58% 1.48% 1.28%
26 1.20% 1.70% 1.71% 1.61% 1.42%
27 1.17% 1.40% 146% 1.25% 1.15%
28 1.14% 1.24% 1.32% 1.06% 1.02%
29 1.12% 1.21% 1.33% 1.02% 0.93%
30 1.10% 1.16% 127% 0.98% 0.93%
31 1.09% 1.12% 1.25% 0.91% 0.91%
32 1.07% 1.05% 1.19% 0.82% 0.86%
33 1.05% 1.08% 1.20% 0.90% 0.93%
34 1.04% 1.03% 1.17% 0.81% 0.88%
35 1.02% 1.09% 1.22% 0.87% 0.96%
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36 1.00% 1.22% 1.28% 1.05% 1.15%
37 0.99% 1.32% 137% 1.18% 1.27%
38 0.97% 1.34% 137% 1.25% 1.34%
39 0.96% 1.19% 1.23% 1.10% 1.20%
40 0.94% 1.15% 1.39% 1.03% 1.15%
41 0.93% 1.05% 1.16% 0.89% 1.04%
42 0.91% 1.11% 118% 0.98% 1.14%
43 0.90% 1.05% 111% 0.92% 1.09%
44 0.89% 1.05% 113% 0.91% 1.12%
45 0.87% 0.91% 1.02% 0.75% 0.96%
46 0.86% 0.92% 1.02% 0.77% 1.01%
47 0.84% 0.96% 1.05% 0.83% 1.08%
48 0.83% 0.81% 1.08% 0.68% 0.89%
49 0.81% 0.86% 114% 0.73% 0.95%
50 0.80% 0.81% 0.99% 0.67% 0.91%
51 0.79% 0.76% 0.90% 0.65% 0.87%
52 0.78% 0.73% 0.87% 0.62% 0.82%
53 0.77% 0.73% 0.85% 0.63% 0.83%
54 0.76% 0.76% 118% 0.61% 0.80%
55 0.75% 0.95% 135% 0.79% 0.96%
56 0.74% 0.76% 0.86% 0.69% 0.85%
57 0.73% 0.83% 1.01% 0.75% 0.87%
58 0.72% 0.87% 097% 0.84% 0.92%
59 0.71% 0.82% 0.99% 0.78% 0.88%
60 0.70% 0.90% 1.09% 0.88% 0.96%
61 0.69% 1.39% 2.29% 1.22% 1.25%
62 0.67% 1.20% 117% 1.24% 1.19%
63 0.66% 1.07% 1.05% 1.07% 1.07%
64 0.65% 1.29% 1.28% 131% 1.29%
65 0.64% 1.22% 1.24% 1.20% 1.21%
66 0.64% 1.14% 1.24% 1.13% 1.09%
67 0.63% 1.02% 1.00% 1.02% 1.00%
68 0.62% 1.13% 112% 1.11% 1.10%
69 0.61% 1.01% 123% 0.97% 1.00%
70 0.61% 1.01% 0.91% 1.00% 0.94%
71 0.59% 1.09% 1.08% 1.08% 1.06%
72 0.58% 0.94% 0.85% 0.93% 0.84%
73 0.57% 0.97% 0.95% 0.99% 0.95%
74 0.56% 0.89% 0.75% 0.84% 0.75%
75 0.56% 0.86% 0.76% 0.82% 0.76%
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76 0.55% 0.71% 0.58% 0.63% 0.58%
77 0.54% 0.76% 0.64% 0.69% 0.64%
78 0.54% 0.65% 0.54% 0.56% 0.54%
79 0.54% 0.74% 0.60% 0.62% 0.60%
80 0.53% 0.80% 0.65% 0.66% 0.65%
81 0.53% 0.68% 0.59% 0.57% 0.59%
82 0.52% 1.06% 161% 1.28% 1.61%
83 0.52% 0.65% 0.59% 0.55% 0.59%
84 0.51% 0.58% 057% 0.58% 0.57%
85 0.51% 0.83% 0.76% 0.81% 0.76%
86 0.50% 1.00% 191% 1.46% 1.91%
87 049% 0.61% 061% 0.60% 0.61%
38 048% 1.16% 230% 1.77% 2.30%
89 047% 0.55% 0.53% 0.54% 0.53%
90 046% 1.12% 243% 2.08% 243%
91 045% 0.54% 054% 0.54% 0.54%
92 045% 0.58% 058% 0.58% 0.58%
93 044% 0.54% 054% 0.54% 0.54%
94 040% 0.65% 1.04% 1.10% 1.04%
95 037% 0.96% 225% 2.94% 2.25%
9% 031% 0.49% 0.49% 0.50% 0.49%
97 027% 0.49% 054% 0.69% 0.54%
98 023% 0.52% 052% 0.54% 0.52%
99 0.20% 0.52% 049% 0.49% 0.49%
100 0.18% 0.50% 0.46% 0.46% 0.46%
101 0.16% 0.49% 0.46% 0.46% 0.46%
102 013% 0.48% 045% 0.45% 0.45%
103 011% 0.40% 039% 0.39% 0.39%
104 0.08% 0.55% 049% 0.49% 0.49%
105 0.06% 0.51% 051% 0.51% 0.51%
106 0.04% 0.54% 053% 0.53% 0.53%
107 0.03% 0.36% 044% 0.44% 0.44%
108 003% 0.64% 064% 0.64% 0.64%
M | 10000% | 1.32% 164% 1.15% 1.09%




154 AFEIM 2010-2

<

FEI

H=Z 5y 2 =35 oj=
FE 5> 2| g5y ¢ig ZotEXE siXlg F
=

| — —
Angs | Hz 2a 283
7|_7< rl_q_E_ CkA I = Ik —=
1 343% 0?.42) |_|-0|114%;_E- Az
2 343% 0.25% 5% ot
< .25% 0.25% 0.26%
3.38% 2.17% 2.26% ) 00
4 3.27% 2.07% 5 e
: .07% 2.52% 1.66%
3.16% 1.92% 2.25% . °o
6 3.06% 1.96% % e
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23 1 - . (o] . (o]
2 72% 1.42% 1.67% 1.21%
1.65% 1.53% A
= = .53% 1.76% 1.35%
= 1.51(yz 1.;330 2.03% 1.58%
. . 1.96% 9
2 = o o 1.49%
O Y R W
= — A48% 72% 1.28%
= 37% 1.46% 1.68% 1.30%
= 133% 1.40% 1.63% 102570
1 1 - . (o] . (o]
= 29% 1.41% 1.65% 1.25%
1.26% 1.35% 1.55% 1.23‘;
33 1229 0% %
= : 19;: 1.3;:’? 1.50% 1.23%
. . 1.47% 9
= o o o 1.23%
14% 1.33% 1.45% 1.26%




GHET | F Girws oewe [vmEs vrus
36 1.10% 1.42% 1.53% 1.37% 1.39%
37 1.05% 1.65% 1.72% 1.62% 1.66%
38 1.01% 1.47% 1.58% 1.42% 144%
39 0.97% 1.41% 1.53% 1.39% 1.40%
40 0.94% 1.36% 1.41% 1.34% 135%
41 0.91% 1.36% 1.39% 1.34% 135%
42 0.88% 1.32% 1.39% 1.31% 131%
43 0.86% 1.31% 1.29% 1.31% 131%
44 0.83% 1.31% 1.29% 1.32% 1.34%
45 0.80% 1.26% 1.22% 1.28% 1.28%
46 0.78% 1.31% 1.26% 1.34% 137%
47 0.74% 1.34% 1.27% 1.39% 137%
48 0.72% 1.52% 1.36% 1.62% 1.55%
49 0.69% 1.67% 1.47% 1.78% 1.70%
50 0.66% 1.43% 1.31% 1.49% 146%
51 0.63% 1.41% 1.29% 1.47% 147%
52 0.61% 1.32% 1.21% 1.38% 1.38%
53 0.59% 1.30% 1.22% 1.35% 1.36%
54 0.56% 1.31% 1.19% 1.37% 137%
55 0.54% 1.30% 1.22% 1.37% 141%
56 0.51% 1.27% 1.16% 1.32% 133%
57 049% 1.19% 1.09% 1.24% 1.23%
58 048% 1.26% 1.13% 1.31% 1.30%
59 046% 1.28% 1.14% 1.33% 1.27%
60 044% 1.71% 1.46% 1.79% 1.66%
61 042% 2.38% 2.59% 2.31% 215%
62 0.39% 1.62% 1.50% 1.63% 1.58%
63 0.37% 1.47% 1.36% 1.47% 143%
64 0.35% 1.38% 1.29% 1.38% 135%
65 0.33% 1.28% 1.20% 1.25% 121%
66 0.31% 1.23% 1.16% 1.21% 1.18%
67 0.30% 1.18% 1.09% 1.16% 111%
68 0.29% 1.16% 1.08% 1.15% 111%
69 0.28% 1.11% 1.02% 1.10% 1.04%
70 0.26% 1.05% 1.01% 1.02% 0.98%
71 0.25% 1.05% 0.96% 1.03% 0.97%
72 0.24% 1.05% 1.02% 1.06% 1.03%
73 0.23% 1.17% 1.13% 1.16% 113%
74 0.21% 1.02% 0.98% 1.01% 0.98%
75 0.20% 1.00% 0.91% 0.97% 0.91%
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anEs | HE  [SEae e 2E3e
S [LLY il _/'I_\_ T [LLY = I = I
76 0.18% 0.94% 0.86% 7B690§ﬂ SEEE
77 017% 0.91% 2 b7
. . 0.75% 0.82% 9
78 0.16% 0.89% T5% 0T
. . 0.74% 0.78% 9
79 0.15% 0.87% T6% I
. . 0.74% 0.76% 9
80 0.15% 8% By
z % 0.79% 0.67% 0.68% 0.67%
0.14% 0.76% 0.68% 0
82 0.13% 0.77% 0'7300 D Do
83 0.11% 0.88% 07 OA’ e e
84 0.10% 182% 1’525 2075% Teen
. . 62% 9
85 0.09% 4.65% . . e
86 0.07% 1.6372 iiié) 41"20% e
- L e 54% .55% 1.54%
. 29% 1.22% 1.23% 9
88 0.06% 1.14% 0% o
89 0.05% 0.80‘%(: 334:% S e
90 0.05% 0.76% o'si;) 8'77% D
2 005% 0.76% 81% .80% 0.81%
o1 0057 0.63cy: 8.;3? 0.72% 0.73%
93 0.04% 0.63% 0.68; 8'68% T
E 004 063 69% 69% 0.69%
. . 0.78% 0.78% 9
95 0.03% 0.73% T0% o505
. 73% 0.70% 0.70% 9
% 0.02% 1.47% 3% i
. 47% 1.11% 1.03% 9
97 0.02% 0.74% 0% T
o7 002 0.577: 8.2724, 0.90% 077%
99 0.02% 0.45% 0'4(1)5) T batn
100 0.01% 0.67% 0.58‘;) 8.41% Do
100 D01% 067% .58% .58% 0.58%
. . 0.89% 0.89% 9
102 0.01% 0.67% 5% b
. . 0.55% 0.55%
103 0.01% 0.43% 20% Do
104 0.01% 0.64‘;; g.ég:ﬁ) i D
104 00L% 064% .55% 0.55% 0.55%
. . 0.50% 0.50% 9
106 0.01% 1.00% o2 Do
107 0.00% 013202 82?:% 5 D3
107 000% 0327 . OA; 0.35% 0.35%
71% 0.71% 0.71% 0.71%
A 100.00%
| % |  1.57% 1.82% 1.37% 137%




£ 22 6> uiol olT AnlYUAY diXg FE
. - SHIE EREE
kel Il 7 TN R Y
1 5.51% 0.16% 0.12% 0.19% 0.18%
2 5.50% 0.27% 0.22% 0.28% 0.27%
3 5.39% 1.60% 1.42% 1.73% 1.69%
4 5.18% 1.44% 1.38% 1.51% 146%
5 4.96% 1.33% 1.32% 1.37% 133%
6 4.74% 1.46% 1.61% 1.39% 1.39%
7 4.50% 1.30% 1.39% 1.29% 1.27%
8 4.26% 1.23% 1.28% 1.24% 1.23%
9 4.04% 1.36% 1.47% 1.35% 1.35%
10 3.85% 1.27% 1.29% 1.27% 1.26%
11 3.66% 1.25% 1.25% 1.26% 1.25%
12 3.50% 1.32% 1.32% 1.32% 133%
13 3.33% 2.32% 2.39% 2.23% 2.29%
14 3.16% 2.67% 2.79% 2.62% 2.61%
15 2.96% 2.93% 3.32% 2.69% 2.79%
16 2.74% 2.09% 2.31% 1.95% 2.00%
17 2.58% 1.84% 1.96% 1.76% 1.80%
18 241% 1.76% 1.89% 1.69% 173%
19 2.24% 1.85% 2.00% 1.78% 1.81%
20 210% 2.15% 2.47% 2.04% 211%
21 197% 1.86% 2.05% 1.82% 1.86%
22 1.86% 1.76% 1.93% 1.71% 1.74%
23 1.75% 1.71% 1.82% 1.67% 1.71%
24 1.65% 1.83% 1.94% 1.82% 1.85%
25 1.55% 2.22% 2.38% 2.16% 2.22%
26 146% 2.23% 2.33% 2.19% 222%
27 137% 2.12% 2.17% 2.10% 2.14%
28 1.29% 1.86% 1.93% 1.84% 1.90%
29 1.20% 1.82% 1.89% 1.78% 1.84%
30 112% 1.67% 1.64% 1.66% 1.69%
31 1.04% 1.77% 1.91% 1.75% 1.81%
32 0.96% 1.80% 1.88% 1.77% 1.83%
33 0.88% 1.76% 1.80% 1.80% 1.89%
34 0.80% 1.74% 1.82% 1.73% 1.81%
35 0.67% 1.69% 1.73% 1.67% 1.69%
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RHIE]
auds | M S L )
36 0.59% 1.73% 1.76%
37 0.50% 1.92% 2.00%
38 041% 1.90% 1.89%
39 0.35% 1.75% 1.87%
40 0.30% 1.84% 1.89%
41 0.26% 1.69% 1.76%
42 0.22% 1.59% 1.57%
43 0.18% 1.78% 1.90%
44 0.16% 1.75% 1.78%
45 0.14% 1.63% 1.64%
46 012% 1.61% 1.54%
47 0.10% 1.51% 1.50%
48 0.08% 1.59% 1.54%
49 0.07% 1.73% 1.81%
50 0.06% 1.69% 1.70%
51 0.05% 1.71% 1.76%
52 0.04% 1.71% 1.77%
53 0.04% 1.53% 1.55%
54 0.04% 1.51% 1.51%
55 0.03% 1.43% 1.57%
56 0.03% 1.72% 1.89%
57 0.03% 1.39% 1.45%
58 0.02% 1.60% 1.58%
59 0.02% 1.61% 1.62%
60 0.02% 1.90% 2.01%
A | 100.00% 1.54% 1.60%

F o BEAE 2 A4 A4 FABY H2A.




<E §5 7> ZLEH X229 ARMA(p,q) 2&H ety Z4Y Ao
RMSE g4=0 g= =2 q=3 q=4 4g9=5 gq= q=7
p= 00306 00097 00097 0009 00100 00119 0.0269  0.0280
p= 00249 0009 0009 00142 00134 00246 0.0227  0.0260
p= 00231 00093 00089 00173 00153 00200 0.0246  0.0297
p= 00200 00103 00104 00228 00174 00162 0.0260  0.0350
p=5 0023 00117 0027 00241 00257 00258 00292  0.0305
p= 00234 00082 00125 00340 00291 00287 0.0312 0.0326
p=7 00198 00188 0020 00314 00324 00352 NA NA
RMSPE 4=0 g= =2 q=3 q= q= q= q=
p=1 00349 00101 00101 00101 00107 00129 00313  0.0302
p=2 00284 00100 0009 00157 00155 00275 00246  0.0288
p=3 00265 00097 00092 0019% 00172 00225 00281  0.0331
p=4 0026 00107 00115 00245 00199 00180 00291  0.0384
p=5 00260 00132 00257 00258 00291 00286 00324 00344
p=6 00261 00095 00145 00380 00333 0032 00346  0.0359
p=7 0023 00212 00300 00361 00373 0039 NA NA
MAE ¢4=0 g=1 4=2 4=3 gq= q= q= q=
p=1 0022 00080 00080 00078 00087 00097 00226  0.0250
p=2 0020 00076 00071 00136 00109 00202 00194  0.0224
p=3 00208 00072 00067 00135 00117 00159 00209  0.0255
p=4 00166 00078 00077 00162 00143 00141 00243  0.0309
p=5 00194 00087 00147 00208 00206 00202 00233 00271
p=6 00194 0005 00076 00299 002600 00239 00269 0.0272
p=7 00174 00170 00193 00287 00300 00299  NA NA
MAPE 4=0 g= =2 q9=3 4q= 9=5 q= q=7
p=1 00294 00087 0008 00085 00094 00105 00259 00275
p=2 00247 00082 00075 00151 00123 00226 00212  0.0247
p=3 0024 00077 00071 00152 00130 00177 00236  0.0283
p=4 0018 00083 00085 00174 00162 00157 00273  0.0342
p=5 00215 0009 00166 00226 00230 00223 00259  0.0305
p=6 00215 00062 00088 00332 00292 00268 00300  0.0302
p=7 00195 00191 00222 00324 00340 00336 NA NA

T BEAE 4 AR A TAF HaAY.
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<x FF 8> Zz| &3y o= sX[Z2| ARMA(p,q) ZaH AHEY
a4 Z

RMSE g = q= q= q= q= q= =6 q-=
p= 0.0225 0.0140 0.0137 0.0177 0.0308 0.0281 0.0316 0.0400
p= 00148 00144 00234 00280 00281 00349 00325 0.0429
p= 00147 00153 00213 00278 00264 00340 00371  0.0459
p= 00123 00148 00221 00403 00360 00271 00372  0.0423
p= 0.0120 0.0149 0.0229 0.0373 0.0431 0.0478 0.0462 0.0571
p= 0.0108 0.0198 0.0351 0.0395 0.0470 0.0508 0.0456 NA
p = NA NA NA NA NA NA NA NA
RMSPE g =0 g=1 qg=2 qg=3 g=4 qg=>5 g==6 qg=7
p= 00408 00263 00257 00339 00577 00529 00601 0.0755
p= 0.0276 0.0269 0.0455 0.0517 0.0533 0.0632 0.0588 0.0803
p=3 0.0280 0.0287 0.0414 0.0522 0.0561 0.0692 0.0737 0.0880
p= 00235 00278 00409 00771 00680 00517 00713  0.0817
p= 00228 00286 00435 00731 00853 00944 00873 0.1116
p= 00212 00379 00670 00739 0088  0.09%6 00873 NA
p= NA NA NA NA NA NA NA NA
MAE g= q= q= q= q= q= q= q=
p= 00188 00130 00128 00161 00279 00246 00274  0.0373
p= 00124 00135 00211 00185 00230 00274 00258  0.0395
p= 00134 00143 00192 00206 00174 00253 00273  0.0405
p= 0.0103 0.0139 0.0182 0.0351 0.0273 0.0265 0.0285 0.0378
p= 00099 00137 00182 00331 00338 00390 00351 0.0471
p= 00097 00170 00282 00302 00370 00439 00397 NA
p=7 NA NA NA NA NA NA NA NA
MAPE g = q= q= q= q= q= =6 q-=
p= 0.0350 0.0246 0.0242 0.0306 0.0526 0.0463 0.0519 0.0707
p= 00233 00255 00406 00344 00437 00508 00478  0.0744
p= 00254 00269 00369 00390 00345 00498 00527  0.0768
p= 00195 00264 00340 00666 00519 00505 00544  0.0722
p= 0.0187 0.0263 0.0347 0.0638 0.0660 0.0751 0.0666 0.0898
p= 0.0185 0.0324 0.0541 0.0571 0.0705 0.0836 0.0757 NA
p = NA NA NA NA NA NA NA NA
F o E2odle 4 AR A BAFEY HaA



<E 22 9> 22| 45y oF sixI&2 ARMA(p,q) Y NEHy
A At

RMSE g = q= q= q= q= =5 q4=6 gq=
p= 0.0887 0.0511 0.0495 0.0516 0.0695 0.0618 0.0596 0.0615
p= 00654 00518 00643 00666 00656 00692 0.0630  0.0456
p= 00594 00524 00693 00667 00545 NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
RMSPE g =0 g=1 g=2 g=3 qg=4 4g=5 q=6 g=7
p= 00655 00360 00347 00359 00491 0042 00415 0.0439
p= 0.0498 0.0361 0.0454 0.0475 0.0458 0.0477 0.0464 0.0327
p=3 0.0462 0.0363 0.0487 0.0475 0.0387 NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
MAE g¢= q= q= q= q= 9=5 q= q=
p= 00750  0.0407 00386 00403 00592 00483 0.0481  0.0482
p= 00545 00410 00542 00531 00505 00563 0.0551  0.0402
p= 00488 00413 00578 00501 00434 NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p=7 NA NA NA NA NA NA NA NA
MAPE g = q= q= q= q= =5 q4=6 gq=
p= 0.0563 0.0293 0.0277 0.0289 0.0430 0.0343 0.0344 0.0359
p= 00413 00294 00394 00385 00359 00406 0.0409  0.0297
p= 00373 00295 00418 00367 00319 NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p = NA NA NA NA NA NA NA NA

T BEAE 4 AR A TAF HaAY
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<E 22 10> ZAIEE 132%} X122 ARMA(p,q) & =3hM
A4y Zut

RMSE g = q= q= q= q= q= =6 q=

p=1 01240 00406 00425 00373 00470 00427 00450  0.0520
p=2 01098 00448 00432 00616 00610 00626 00418  0.0519
p=3 01070 00459 00473 NA NA NA NA NA
p=4 NA NA NA NA NA NA NA NA
p=5 NA NA NA NA NA NA NA NA
p=6 NA NA NA NA NA NA NA NA
p=7 NA NA NA NA NA NA NA NA
RMSPE g =0 g=1 qg=2 qg=3 g=4 qg=>5 g==6 qg=7
p=1 00931 00298 00314 00271 00338 00302 00320 0.0376
p=2 00797 00326 00313 00448 00429 00431 00300  0.0380
p=3 00774 00335 00341 NA NA NA NA NA
p=4 NA NA NA NA NA NA NA NA

p=5 NA NA NA NA NA NA NA NA
p=6 NA NA NA NA NA NA NA NA
p=7 NA NA NA NA NA NA NA NA
MAE g¢= q= q= q= q= q= q= q=

p=1 0096 00272 00288 00272 00391 00347 00363 0.0415
p=2 00849 00338 00344 00456 00530 00523 00319  0.0404
p=3 00811 00354 00380 NA NA NA NA NA
p=4 NA NA NA NA NA NA NA NA
p=5 NA NA NA NA NA NA NA NA
p=6 NA NA NA NA NA NA NA NA

p=7 NA NA NA NA NA NA NA NA
MAPE g = q= q= q= q= q= =6 q=

p=1 00665 00193 0025 00192 00275 00242 00255  0.0295
p=2 00603 00240 00243 00321 00370 00361 00226  0.0290
p=3 00574 00251 0027 NA NA NA NA NA
p=4 NA NA NA NA NA NA NA NA
p=5 NA NA NA NA NA NA NA NA
p=6 NA NA NA NA NA NA NA NA
p=7 NA NA NA NA NA NA NA NA

T BEAE 4 AR A SAF HaAY.
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<E 22 11> 22| 8 o2 138X siX|22| ARMA(p,q) 2&H
Mt 2% Zot

RMSE g = q= q= q= q= q= =6 q-=
p= 0.1502 0.1146 0.1592 0.2697 0.2449 0.2663 0.2650 0.2563
p= 01586 01358 02768 03139 02599 02563 04149 05192
p= 01593 01413  NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p = NA NA NA NA NA NA NA NA
RMSPE g =0 g=1 qg=2 qg=3 g=4 qg=>5 g==6 qg=7
p= 01226 00760 01204 02235 01938 02160 02038  0.1812
p= 0.1318 0.0935 0.2044 0.2275 0.1833 0.1835 0.3193 0.4361
p=3 0.1251 0.0951 NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
MAE g= q= q= q= q= q= q= q=
p= 01168 00863 01328 02284 02210 02168 02056  0.2253
p= 01183 01178 02024 02379 02266 02216 03330 03817
p= 0.1332 0.1192 NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p=7 NA NA NA NA NA NA NA NA
MAPE g = q= q= q= q= q= =6 q-=
p= 0.0903 0.0568 0.0935 0.1736 0.1644 0.1610 0.1488 0.1546
p= 00921 00810 01402 01668 01586 01553 02479  0.2912
p= 01000 00808  NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p = NA NA NA NA NA NA NA NA

T BEAE 4 AR A SAF HaAY.
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<z 5= 12> 22| AdAsg o2 13& A siiX[Z2] ARMA(p,q) 2&H
Mt Ad Zo

RMSE g = q= q= =3 gq= q= q= q=

p= 0.3435 0.1559 0.1582 0.2074 0.2379 0.2316 0.2252 0.2528

p = 03531 01740 02082 01826 02468 02259 02205 NA

p=3 NA NA NA NA NA NA NA NA
p=4 NA NA NA NA NA NA NA NA

p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
RMSPE ¢ =0 g=1 g=2 4g=3 g=4 4g9=5 g=6 qg=7
p= 01753  0.0802 00806 01037 01195 01140 01120 01204
p= 01714 0.0894 01048 0.0927 01241 01121  0.1059 NA
p= NA NA NA NA NA NA NA NA

p=4 NA NA NA NA NA NA NA NA
p=5 NA NA NA NA NA NA NA NA

p = NA NA NA NA NA NA NA NA
p = NA NA NA NA NA NA NA NA
MAE g = q= q = q= q = q= q = q=

p=1 02522 0118 01285 01632 01978 01887 01954  0.2192
p=2 0289 01437 01691 01642 01993 01927 01928 NA

p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA

p=6 NA NA NA NA NA NA NA NA
p=7 NA NA NA NA NA NA NA NA

MAPE g = q= q= =3 gq= q= q= q=
p= 0.1181 0.0553 0.0597 0.0757 0.0941 0.0899 0.0926 0.1014
p = 01345 00677 00802 00775 00953 00910 00893  NA

p=3 NA NA NA NA NA NA NA NA
p=4 NA NA NA NA NA NA NA NA

p= NA NA NA NA NA NA NA NA
p= NA NA NA NA NA NA NA NA
p = NA NA NA NA NA NA NA NA

F BT ke RFEQAO|AL, K, 2 T2 10%, 5%, 1% FEolA Fel7k 2.



2 55 13> 22| =3y o2 &Y siX[&2| VAR(p) =8 &t
B2=m 7‘(]'"?‘ 3HX]‘§_‘
T o
@ @ 3 @ ©) ®)
A8 02324 01224 -03116"* -03222* -02952% -0.2278*
=(1) (01564) (0.1390) (0.1472) (0.1757) (0.1579) (0.1292)
A4EQ) 00945 03401* 02377 00647  0.1359
= (0.1412) (0.1366) (0.1557) (0.1834) (0.1113)
e 03064%  0.3447% 03047  0.5174***
2] &(3)
(0.1218)  (0.1469) (0.1522) (0.1130)
i 01518 00753  0.1066
A &(4)
(0.1295)  (0.1619)  (0.1119)
| %
A486) 01095  -0.2067
(0.1332)  (0.1245)
i 0.6118*
A=1E) (0.1060)
2ua 29 540 00419  0.0524* 00402 00314 0.0810* 0.0332
(0.0350) (0.0297) (0.0293) (0.0336) (0.0389) (0.0258)
00110  0.0210  0.0003 0.0310 -0.0086
ux) = 5]
= we 590 (0.0295)  (0.0289) (0.0318) (0.0340)  (0.0268)
0.0627 00383 0.0050  0.0003
) = LS
= wel 590) (0.0264)  (0.0298) (0.0307)  (0.0205)
0.0308 -0.0694* -0.0353*
ux = LS
A e 5w (0.0287)  (0.0295) (0.0195)
I 00439  -0.0106
= wel 590) (0.0305)  (0.0262)
0.0292
=LA F] 59(6) 00232)
235 E() 00108  0.0394* 0.0321* 0.0389* 0.0222  0.0202
worees (0.0256) (0.0221) (0.0192) (0.0191) (0.0212) (0.0139)
25EQ) 00079 -0.0028 0.0029 -0.0181 0.0402%*
woee = (0.0203)  (0.0195) (0.0194) (0.0193) (0.0154)
00001 00126  0.0204 0.0476%*
27X
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