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[Abstract]

AHFFETIE, AAROIZLY Nt CBBIATREZRR Y 77 4 — [~ 7 n BN B IO EOE AU g E
FREREATREBIC LD TA TR AT DA S, EDOBIFEMH)IDE), T CEBEBHT52L08T
XN T 7 B —(ENE frailty CATTD)DHFHEEAEL, ZNHEZEBLIEHAS NI RS-
BT T 74V DOFAELSLT SCEARE) 2 KT ET VARETD.

ERAARUEOID, 4 L 4 T ORAETRELRTET IVLO/RTA—Z—X, 95%DH EKIETH
FHCARB CTHLEOMREST-. T U7 7V HIRI(20134 1 A 1 H 2022$ 3 H31H)
IZDOWTHIZIXFERORE RGO,

FIEHARUIDHE T THLGEIZONT, OBTOT7774—, Qv /R DK, @~ /rd
K-+ EZDE AR IDOEED L, @O~ +Hrailty DA, TR SN HEET/LIZONT, /3
T A =S —OHEEME I IO % O IZ% 35 Kolmogorov-Smirnov A7 % S HiE L 7= 45 2R,
(=7 v gK) MEDERA NV FOFR] BEW MHrailty] OB7 774 —%ET0ET MITOMHE
AEIZEmWABER ROz, R, EDEHARUIORBBLIO frailty 13612, ET LD/RT
A= —DHEEEIZKEFEEL KT TEBEZLND.

WIZ, #8515 GDP leRICNESND RV A2V | OEBNENZEST20, [EEOE AUk

DR B+ frailty | 5 A7V EORREIEIZ DN T, 1)1/¢/“~A-;<4’y7“%%°/1/c X5, AEOERA
UMD F A frailty | Haﬁﬁ"ﬂ’fl’ﬁ/lw)l/‘/—lx?%%@ttifé 2) AL VAR E R E D, ERYA7
NORERR BRI ay 7 a5 2 1256812805 R EOEFE ARV IO B frailty | 12 &% i‘?‘%ﬁ% A
e, BIO 3)1nﬁH#471v>&1‘%Em“éE$(GDP BEEE A IRBZEMET LV TRBILIEGEICB TS
Koy Dk #e(evel) - X (slope) | & [ 22 D15 AR hOFE+frailty | LD T, 710 Vv —DE
TORFNEOHFEDOFRE, O 3 WBIRGEE /277

= DICOWTIE, #8545 -GDP lLRDOL Y — 2D LB EDE AR MO B+ frailty | D%
NET LB ST Z R LTz, IRIZ 20220 T, GDP O/KHERSY, #BEFHOEERy BL O S
{5 -GDP DKy MHERL DD BIE T T av 2L, HREORE AU RO B frailty | 1R I
(B M4 IRDVRENTZ. BIZIC ITHOWVTIE, GDP OKUERSY, MEERHEOHEE Y BLIOY
55 «GDP OKHUER Sy HEALITIZHOWT, NBEDEHARU IO E 4 frailty |7 L P —D
HRTOREMN R o

e
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HATHEO KR IL, N—EABHO T T, AEPRETIENIAZOHLR— 7+ A LT



MEAR—FT7 4V | EVINTHONT, T T74VMNER, T 74V MiE S (Loss Given Default, LGD),
FABIRAEE L7 LGD BLOMEHH VaR(Value at Risk) & D(E HVAZ BE2FIHT5. 2007 4T
BTEALLT= D7 77 A LRTRESC 2008 42 9 A DY —~ 2« 7 TP — XD FEE I LR LT- 7 a— 31
PR A A GRS BT DRI A B 2, AR D H B AR L RO E M 7eiER 2 B B A ST
N—E AT, SREERICXIL TH CEARDE - OB EHL KRBTV LS I REL 2518
IR B ARDIES LB Ay 7 7—=)F 2 BG5S 5. 2O UTB L B 23 4 Bl B o0 % 2 BRI o5
FAR=F7 VA DY A7 BEDEH T av AT RIETHEIIREINEEZ NS,

LL7RA D, iR B OB ARRITRGECMER IR EIEL SN0, ZOKEZLE
FNCHERF 22 EIER S ClER0. B2 XSt RIERGF DRI W TIE, B CEAREE B KIS
HERFCEX27-0, GRBEBIIREICY AV ZMADZ LN AREL 725, — 7, mARMLIBORPDRCIY, BB
FHOT T H VMR T 7 4 /V MDA, SRR DY AT -7y hORINI D A &AL
DX TFZE T, EFECME NI T 28 HEOE S8 mllSns. 2OfE, mOZE#E) LY
IS SNAHHENCH D MRS C0D2, 2, N—B VN TEASNTZIAT T2y DT IR
Re7u7 2k, JetERIPNER RS AT FIEZ R oM DV A2 - 72y RS HERL, fRELTH CE
AREERPMEN T2 REMEDN DD, ZDTO eI Lo T, MBI LA 2R LI AR HER) T
BICEOYRY - T oy FOE R Z LV EHE S D2GR0IRILE > TS, —T7, AR, &E
KGO MU ALY Z M3 DR D FEHEL I D484 7 E LT, IR kA B A S n/an 2
— « %« %127 )L (Through-the-Cycle, TTC k{13 2R AL T 5. Ziud A —EV N BT D850
B2 IR DD THD 4

VL EIZXY, SEERIE N — B L T ~DOREDT=0, KAEBIC L2864, 8- Hii&o~rnE
K, HARDZL Yy i GHETTIGE) REOE VA O%EH), 37005, ERAFA7L k5
{5-GDP tRIZRESND, RN LDE LGB DILK Hg/ NO R R) ) 2B E 2 725 AR —b
THVADOVAIEBREATIROER O DHEEZD.

AWFgE, ERtaBkEZ -G AR — 7+ VA E B 512U C, Yamanaka et al.(2012)X° Azizpour
et al.(2018) C/RESNTZBEET VAHLIRL, T BN R/ ” 7 74— [~/ RB LM ED(E
AR RO A TR AT B LD AT DR AR, R DOBIFEME0IDED, Hids CrbE
BT DN TEROWD L7 775 —(EN% frailty E4 T D)DIFEEZEL, ZNbEEELT-(EH
ARVIDOFELRLT EREAETRE) 2R TET NVEARET D, FEARET I, HARDZL Y
BHZBT DU AV A7V ) OB ER O 2525,

U ERANFITIROBE). OB CEADE - BOWFEREL CTORIKA CEARLROF| & EIF (R {EPrE @RS Tierl LLERBIO
Tierl thRORAKAKUEE, 154 4.5%, 6.0%25%_EiF), QEBEAITEE T 281 TIRT 2 B I B HEDE A [REhIE A L o DL
R(LCR), ZEMEILRINSFRIDE AN, QL ALy Z ML Ly P ROE A, @ AR AFFHZEYHR LA AT RE/RE ANy T
7 —H IR FE AN T, @ AR AT AN E EAL.

2 a7V AT A (BR AR &0,

3 A V— e P ATVREAHT, A ORI G DE G E OB OBRFEI ORI T, BHORKEGHORELBHREL CRESND.
FDT, BERORBEISGUT, M EOT 73V MNEREEHSEL(ZD70, HAEBEE A SSNBMIBRRKO/FEICED
BT )WV, —T7, BATEBIOIER DA FETHLRAL A2 44 L(Point-in-Time, PITH&AHE, EEHOE
T OWRFEIORIAE BERL CRESND. PIT #&HE, FROFIIIEE TEBE I 5 SN AP LT 5 (GRE B Him Cr
BT, BRRUERE TR LTRSS ) MU R H 5.

4 2017 12 BICAFR ENTZA—E LV TIORGEHAITIE, SRR ZRIE LB FRICESC Y A2 » v b B8
NEVEEEIND L Ehotz. D2, AFRICBITDEAA NV FORE LT SIRMEFEORA LT X)E2RIT
HET ML, N—BALMOERICAIT2ERY A7 EBFED 1 SR THIHDOEEZD.
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BHARMIZIE, £, EHAXUIEERATAVORBEERLFELTHZT, LT 4T 77
AV D 3 DDAE ARV IDFIAELRLTIGEAIRE) ZRTET NVAMEL, TONTA—F—5HE
T5. RIS, KETNVERN T 77742 —(~70dhA], frailty BILUONEEOE A Mo 2 O/
HEDEDENCLDL, KETNOMH A ORI TEMIEET 720, £, BERP A7 VO E %
RZRDT=0, TEDEMAN IO Hrailty | L5 A7V EDOBREMEIZOWT, DLy —2Ah- 2
Ay FETMIED, TREDOEMAR O B Hrailty | LE A7V DLV — MR DL, 2)(F
YA Va5 2R (GDP B 5E5) A IREBZZH 7 LV CRE LG & IZBIT 28 5y
[k #e(evel) - i X (slope) & [ LD ARV DB+ frailty | EDOR T, 7L Vv —DEMTOIA
RYEDIFEDOHRE, BLO )AL S VAREREEICLD, EHY A2 ORRERIC ay 72527
LAl BT % N EDE AN IO EHrailty | I JAE TR, O 3 KBRGEEZTT72).

AARDIZV Oy MBI DERY ANV ERTHIEL T, BAREITHNAERTDHHRE(E -GDP Hsk)
TR T HIENTED . #5105 -GDP X, FITHARTLIEGMEERETNIIIT DI - FEHEmT
(22 RGBS S O & 5HE4 GDP TERUZZEE TERIND.

11%, #8515 -GDP LEROHER (K. 1997 45 12 A-2016 4= 6 H), B4t
ARG e 24— R&D D AERTDRAITEIEATOIE, 4 T HEEOHER G . xF5H1[#1:1998
4 A-2012 42 12 A)ZRULIEbOThHD. F7z, P OMEBNTIE SRR BRI 2R L [FITHAART
AR @ e D5 Composite Index iy 3 WL EIZH7-0i L C FE LIRS L=(F72bb,
#8545« GDP LS B L TODHIEA T 5 %183 | 1T 24 972).

(M 1) #5145 -GDP HROHRB (LX) I LU T HFRR&DOHEB (HX)

S515 - GDPLLE

2 y
1608 [\ BETF UL
10
1500
8
1403

(RN BARSITIEMIERIET), NENTEREFHE) (HF7) Bloomberg
RO EEIR B, SMEEOR SEEIXETE T OKETHRL TS5 —J7, GDP I35 @m
XV T 2720, ZRBMERY AV NVOEBER LIRS TNDEZ X DIND. TDT, SRR
ERVAINER LI 2 THMAR — 7 404 OF VA E B F ki3 D2 LTI EED S, F7z,
¥ T DL TOD I T R IR LR E — L TWDZED /TS,

5 BRI AT AR —MITABL TS, 2B EOHRIUTHARTLERY ANV OERLIZZFEE CTHL.

6 [ 1 OB G R IBENIE, &4, 1997 4555 4 IU-H-1998 4255 3 MU 7 7 @R, 2001 45 1 I0+411-2002
FH LI Ry b ST UL BRI, 2008 E55 2 PUEH-2009 4255 1 WU U —~2 Sy 7, 2011 4855 1 D0 31- R4 5 2 I
R EAKRE R IR LTS,



PLEXY, BARDZL Oy NG RIRDE A7, $AEEBICIDEHASUMNE LT 8T
T T 7ANVINCTRETHIENTEDLEZLND.

2. (TR

WEDT 7 HNVNER, BRFERIEFEO~I/aBRR frailty #7774 —EL T, 774V EOER
(default clustering)Z [K D& <C(E F AR — b7 4 VA OIGAIHHERS e R OHEE 21 T2 > T2 S A TR TR 2 4R
92.

%9" Koopman et al.(2009)1%, Standard & Poor’s [ZLAEAIHHERS T — 2 B L ORAT IR DT
TANNERNIESE, v/ ER(GDP v R—H T T4 A2 T L HE) LR HER L O BLEPEAGEL
AT DOEEEGL, FRliE TP EeT 74V MIREET 03 EL S (atent factor), 77205
frailty THY, ~7aBLRAEATZE B KT T RBIIRER THDHED ks Ra R~ LT,

72% Koopman et al.(2009) Ti, FATHHERE O IRE (DA SEO AT DFFE DA HER T 258 %)
Z B A =R RE TR I EEBIT, frailty 1T AR(DIBREIZHE S ERE L=,

KIZ Duffie et al.(2009)1%, @RI ZIRKE EGEEOT 74V MEAEREET VEREL, <
7 SR (R FE 25 K EE R[]0 2E) > Moody’s (ZL5iBEDT 7 4/L NERK G4 1974 4£-2004
EVEOBIN AR 7 7 74—, ERIEER DT 7 4 VEORLIFAEE TRV EE KT 252D
NAHBLIAR ATHEZR common dynamic latent 77274 —, 3725 frailty OAFAED A BEIZ DU THEGE
L.

Duffie et al.(2009) TiX, HBI{EEDT 74 /L NEAERIEZ LLFI AN — R TR T LEBIZ, frailty
IZ Ornstein-Uhlenbeck(OQU)IEFLIZHENE LTz, ZNHDIREIZIEDE, T 74 /LRI AR E O A RE
B KRIZT DT A—F— by Mg BIEICIOHEEL, A4 I I@m DB rTRE e 7 7 7 #
—(frailty) DR RENOHER 36 L OGNS E D FA% 534 OHEEAAT IR o728

%72 Yamanaka et al.(2012)(%, R&I (215 H AR EDOEAMNET T —H 2 HS%, A ARFEED
ERASCINEE LT T T 74V NERTREET VAR L. BT T VI H IR (self
exciting) I FEIZHEV, 2 DOIRFBIKTF T DL D EE LTS,

BRI 53 (random thinning) 2V, H ARG ARG FA S hOF AR A E B —
7 HVA DG AR IFEAFRETEN Y TS AT, HBIA =7 +VA O VaR FEOVA7 B2 HEE
L7z

WZNZ, RIFFRTIRETHEHARUMNEAEREET VEME T HEEICSHZ L LT Azizpour et
al.(2018)CiZ, Moody’s |ZLHIEDT 7 4/L NISECGHEHIE 11970 4-2010 4F), v/ E KB

T AARSITHAERT DR GBI, BRI IDBA DM 5EIN TR REICH T 5 B8N E N TRY, ZhbER12
NERER T HEFK THHEEZ LD, AR TITEELR. F2 BBEEEE0K 120 FHEOEEOERRORE LG 21T
RO SHE T — 2N I PARTHHEET — 4 (B ERF OB MREE 1,000 7L EOEFE CRERDICEDE, 2000 4 4 A LL
Moo H RIEIEE R 900 T K5, U—<r - ayRiRIC BV THHA 1,100 e R &R IFANIEND, 5155 T
BRI D BENBENELL QDD EBEXHND. TOTd, RFFRICBITHERT AN SH OO 0T —2 S /ane
EZ BN, FIEAIECIL, ERY A2V OB S OHEE I T/2o TR0,

8 B{RIIZ1E EM(Expectation-Maximization) algorithm ZISHL, frailty 0787 A—Z—kIB L OhEHEET5728, frailty O3>
7 )b+ 3% Markov Chain Monte Carlo @ Gibbs Sampler (2 CARK T 5.

9 2T F—RKFD Giesecke ZRIEET Ay 7 X T T Fa—F | BE VAV EF VO EAELEET D, by T XTI T T a—
FClE, R—bT7HVA LT DEPELE OERVAZOREEOEETEE, R—r74VFNTT 7 AV XN DFA T
DOHINIER T 5.



frailty @ 3 SD7 7742 —|ZTOKRERGE RIRDT 74V NREET VAEEL, KEMREICBITLHT 7
VvV INMER (default clustering) DIEIR2S, FELT frailty &7 74/ O {EFE (default contagion)iZd
HEEHONILE. BERREIL, ERETHIZRICEITD frailty OREC~7nE R OREEL FLD
7z

RBEFEDPNDIRY, BAROIZLVy MG RRDE VA2 OB ZHH 522 BELT, ifidy
TEINAIRE e T 77 2 —2NZ, T TBIHITCE 72U frailty 7 77 #—% BB LT(5 AU ROFEE5R
JEET VB R U A TR X NN ETICFE LR W E 2D, £E Y A2V 0L frailty LD
BEMEZRRRE T D20 1E, SEERICIDE A Ny 77—~ D3RRV AT Iy 7 - U7 OFHIF
BSOS ZRMNH A RN D DB 2 D12, Fillitta a4 5L 8bns.

3. BRAVIREREET NV

AETIE, Koopman et al.(2009), Yamanaka et al.(2012) 3 108 Azizpour et al.(2018)10CHE/RE
NTBREET VEYLIRL, B FE7/R T 774 — (= 7 0B K] - i KOG A N EBRIAR /[ RE72 7 77
—(frailty) # Z L7z, [ERARUIOFREBRELETET N ETT.

EFPEHARIDORAEREET LONEIZONTIAT S, 740 — a0 5 iR 2e
MZz2QF, (F),P) [(F): 52274V h—ar], 0 < Ti < Ti: %Z{F ) Al L+ 5T o
Ry R IDFEERER). EIALT VP =2 m (G201 O FCOFHOBRE AN, = Sy Lipicy, Ak
ZNHZHT D{F MR s 95 &, Nf— fot AdsiTRpr~LrF o r—n s,

F-EHAAU N, R&I 7 Bloomberg %% iU CTARTHRITEBAAHOEE([i=1 (B E
I, i=2 BT, i=3 (T740PDEL, T BT & T -7 74082721, BBB HRmia 7~
AV ETEFR) D 3 DDEAARVIREETLDRELRTET NVEERD. F GRHAXUNTHLME
FOEEN, HROZL Oy N2 RO(E AL -5 FIUHE (5 A 7 V) OREEERCHD LARE
T5.

VI EORHRICESE, ERASVIEAEDOREADEZROXTET.

o

At = exp(ag + L=y ax Xio) +bY + 8%, cyiexp (—K(t - T,i)) 2(RL) (1

Fx OEZITILLTO@Y L3 5.
Xt ~ BRI T Ree 7 77 2 —)"
Yo frailty (BB Al REZR 7 77 2 —)"

dy} = Zi(ci — Yt")dt+\/;tith, z,c20, 2zc=21

10 AKFFFEDEH 725 filtered intensity DOFFHE FIEIZ OV T, Azizpour et al.(2018)? working paper EEfED /S —T a2 Th D
Azizpour et al.(2012)IZFEMICFRR SN TS, F2, ABFFEO B 12OV T, Giesecke and Schwenkler (2018)% 2B 7=.

1 BIENE, [~7aiR/) Mo ESEy o 2 BE THD.

2 GDP RER, SLTEAFERESR, HKilifi(TOPIX: B A I IZE) DN E, MIEERZT V7, BAREME 10 F49
FlEY, EHEE RHEEAA—LVRATL R, #HEA—ARAT LY RAAA ¥-BBB #8), M3(= % —Ahy )%,

13 Duffie et al.(2009)1, frailty 23 .DEYFHEZ S OU BRRIZHE LREL TS, OU iR T frailty BNAMEEZ2DFREERH D
RERKEZ, AWFIE T frailty % Cox-Ingersoll-Ross(CIR) 7 A 7L 2L L=, 728, Azizpour et al.(2018)Ci, CIR £
T INVDINGRA—=H—"THDRTTAVT Ao DA T /RT A—H—HE T R IE T IO TNEINZEERLTND,
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Snen, exp (—k(t = T) ) €RL): W01 I~ b BB BN 727 77 5 —)1
PR = XN gk, SATIRKE O A BRI

~IOBER DT 77 B —%, KA TSN LT 77 2 — OG0 L DR T 1]
JflckY, GDP =R, M3(vr—Aby7, 3HUE), HGEKMTEE(TOPIX) DU #(H &), tHED
A—=NVRAT Ly R(AAA #-BBB %, AR BIOIERBIMAEIE GHL ) 0 5 FEZRIRL-. Zeddk
FEEEFREIC OV TIE, BRI FE 554 %1 2 £ L, Amihud (01256 EL FOKTH 5.

(Hg-Lg)

1gwp _((Ha-Lg)/2) o " e " R
DZd:l—Vd’(Hd"'Ld)/z Hy: % d B HOSME, Ly d B HORE, Va:tiskm

F7o, NEEOEMARIORE 2R TREEEEL T, R&D BWAK T DRATIHREATOL H (5D
BRMEERW. 7ok, (EMANUIEAEREET N D/ TA—F—DRRLFEEIbEZ HR9EL T, #Ral
DA ET —F N N RFTHAMEREE 1,000 5L EORZERPEFED N EOE Ao
SR R T IRB AR ORA L LTz

213, FHEDAFR T DA E AR A R (FE) &, Bai(199DICLViRES -7 L — R A
M E YR EESURERPE R OL P — L3 EICR) ThD. Znbdb, M1 ORI IBEI (2001 4£5
1 PU41-2002 4255 1 DU-H,2008 455 2 DUEH1-2009 R85 1 USRI 3 2 OB EEAR b BN
LTWBHZE, BIORRENZTE S 72 B3R PEA TN § 5L P — LD b A B THID T EN TES.

(X 2) {EZEMPEAFOHEB () BLOBEMPEHTROL P —555EI(F) (20004 4 A 1 H-20124 12 A 31 H)

BERE (FET-219)
1,400
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1,200
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%00
100 4 Iy | \

i ] it WA .AAVJ'VA‘\ LRI
| , I | [N " LA LA

200 L 600

N

00
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700 T

-100 | .
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-200

SI88 00
24

T T T T T T T T T T T T
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‘ — Residual —— Actual —— Fitted ‘

PLEXY, AWFFEICB T DE AR AEREET VA2 BN R/ 7274 — | T railty | [ £ 0
ERANCIOFE D 3 DO THRSNLDbDERET 2.

U GEEOF A R b ORI Hawkes TR, B 2 E OB M OBLIMUOEZIEIRT 2 LIET 2. £721 HICE
BHOBERA Xy FRFARICEE LIZHEICBNTH, THUSIFAEVICHILICHEE L O L T,
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Wz, [EHARIIREREET N D/INTA—2—DHEE FIEICHOW T T 5.
(D UTHASLS T RO L ERIRL,(0) T RIT T DT A—F— el BT L OHEE 5.

LT(H) & IE*[l/Zrlg‘r]: E[Zrlg‘r] =1 (2

HEET RENRTA—Z—DEYMNT, 0 = (ay,ay, b,2z,¢,6,k) THD [(ag, ay)~72EK],
(b, z,¢): frailty, (5,k): BEDEH A MDA,
(2)=UzBIFBE* 1%, Radon-Nikodym 14512 35 I B 28 #

S =7, = exp (- J, log(A,)dNs + f, (1= 2,)ds)

TERSIND, \TA =L —0% 5L UTE OP (VAZHSLHESR) O N CTOMFHE THH.
ETINOT — I IBIIEO 2% E P, frailty % & A TRV, 20728, Azizpour et al.(2012)
Proposition 4.1 (ZHS5%, B 74V b — a2 kb LT 57 40X —fF & D58 E (filtered
intensity) h (2284 25[(3)=]15.
he = E(A19) = E"(A¢/Z1G) /E"(1/21G), a.s. 3

7233, filtered intensity h, D BARIIZ2FIZLL F D@D TH 5.

hi = Ep(Abexp(J} 1og(2i-)ans+[{(1-2E)ds)IG. ) W
£ By (e ([ 10g (i )ans+ [{(1-A)as)lge)

Azizpour et al.(2018)IZ%¢\y, W% Tt B)RUIZTHEAT 5.

E*(u(A)/Z1Ge) = exp(®)E* (u(@) (T, t) HZ;I A1=®(Tpe1, TIGe) (5)
7272 L,

I, = u(A)exp (fot log(As2) dNS)

d(m,n) = d(m,n)exp (— I [e“(l'xs) + 8 X,y exp (—Ki(S - Tﬁl)) t’(RL)] ds)

4l - e—0:5U(n-m) z(1+e—2(n—m)) l(1+e—l(n—m))
q)( ) _ Iq(‘/YmYn ’W . le—o.s(l—z)(l_e—Z(‘n—m)) . (Ym+Yn){ 1—o—z(n-m) 1o I(n=m) ]
mn) = 4z + e—0.5z2(n-m) Z(l_e—z(n—m)) e

I(YmYn ey =y
| =vzZ+2b Ig: EIEA~Y BB

15 1, D% (posterior mean) Tdh ¥, B T7 1Lk L—3 5 > ~DH § (optional projection) & 72 % .
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KEEBEL (O) D NTA—Z— 2 W EH, RERIE B EZITRSTe T AN Z— (P EDRE AL T
Kolmogorov-Smirnov fREZT TV, SREEh, AEAERT Y L ABFRICIED B D EER T 5.1

W, #& P T T 7V DB IBEET L D/INTG A —FZ—CoNWT, QBETDT 7 7 X —
(w7, frailty, B EDEHAAXUNOEEEZELET L, O~ 7 e BHKOLDET L, @~/
K Ll EOE ARV IO BOLOET )V, BLO@~/rEKE frailty OADET L, O 4 /X
H— 2 DET IR LT, BEERZEDOHEE S L OWHREZA H 2% 9 5 Kolmogorov-Smirnov /& £ %,
B B 4 T 7 7 AV OB TREETT VKU TIT, 95%KUECHGHIA B EAIE T 5. 725,
FE@OQ-@DET VD BARZRIEIZLL T D@ Ths.

© A = exp(aq + iy ay Xiee) + bY{ + 8 Zaw, exp (—xe(t = T) ) £(RE)
@ A} = exp(ag + Y=y ax Xir)
@ At =exp(ag + Xieq ax Xie) + 8 Znen, €xp (—K(t - T,ﬁ)) 2(RE)

@ 2} = exp(ag + Xit=y ar Xir) + bY,

FIEREHREIZLY, frailty R EDEMARUIORELEBETLHGELEEURWGELICE
FHET NOMH N ERGET D, Fi2, 7O 7L HREI(013 4 1 A 1 H-20194E 3 A 31 AH)
\ZDOWT ERRDORRREZTT729.

70k, BT INONTA=Z—HEEIZH =T —Hi% Bloomberg LVEUEGL, 7 —X O3t REIRIT
2000 4F 4 H 1 H725 2012 4 12 H 31 AEU7z. FRBITIHREATA R 7 — 213, R&L N AEKTHA K
ENB ORI TS OB E BT — 2L LT17

4. HEREE
AREETIE, I CORLIZFEICIE SN TT o2 T VDR T A= —HE S R h T,
F7, [EHAXUROFET NVO/NRTA—H—HEEFERITIREDFK 1 DRV T-.

6 C &A= fot hd DA EGEOFEIH LT HEE, FHEUREEN, X0, A IFRERREPBI T AV —va (G IEDNT,
TEARER T iR L 722 (cf. Azizpour et al.(2012) Proposition 4.2).

17 R&I LIS D& RS [Moody’s, Standard & Poor’s, B AFEAHHFIEFTICR)ZEL B A EORITIEM 2 AFRL TODH, R&]
1252 A AR BEORIT R RL S\, RFFEOT —2E L CRAL.
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(FE 1D ERASUIIOET VDTG A—Z—HEEHE R

EAI~E e a0 (EHD ay (GDPHLE) a (M3) 2, (TOPIX) o B Gemmerm
£=IWFR7 Lok
IS A—— -1.421 0.063 -0.051 0.031 -0.023 -0.043
FEEF e e e e e b
i (0.503) (0.022) (0.024) (0.004) (0.009), (0.021)
18T A—B— -1.698 -0.219 0.011 -0.021 0.014] 0.027
BT T S TR
e (0.602)| (0.036) (0.005), (0.007) (0.003), (0.009)
IS A—B— -0.911 -0.102 0.001 -0.0076 0.002) 0.023
FIAILE e B e e R A It
mERE (0.436) (0.002) (0.000) (0.001) (0.000) (0.015)
ERARUE HEE b z c s V3
18T A—B— 0.152) 2.925 0.002) -0.013 0.034]
wE T T T, S e EREERREEERRC T
[ 2P (0.074), (1.369) (0.001) (0.009) (0.020),
IS A—B— 0.213] 4.008] 0.005 0.014] 0.060)
HF e O o 0 0 0 0 0 0 0 00 8 0 00 800
MAERE (0.089) (1.823) (0.002) (0.007) (0.030)
I8TA—— 0.099) 2.063) 0.0004| 0.008] 0.021
B L T B i B [ [
pmsEa e (0.071)| (1.007) (0.0003) (0.005) (0.015)|

M~ IaBRE, AT YT TAREERAEICLY, AIC 3R/ e/ DB EHE LTz, FEA— NV RAT Ly RIL, AAA #&4t(& - BBB #HED
SR A — VR AT Ly RDFESSE LT,

R 1Y, kLT TTOGEITOWT, 7B K ] Hrailty ) B KO EO(E AU b2
2B 237 A—2—(%, 95% D BE/KME TR GIHICH B ChOEDRERAS T, FI-BLI AT hE
7708 =05 GDP ERIL, B LT T T 740 OETORERARMIOWT, 95%DH
BOKYETHREHNICE B ChHoTo Uz, o~ aBK T 772 —E WL, T KT 5% 5 5
HLREVWEHEES .

7B, & 1 OUE T T 740N OBEHARUMNIBTH R EOE AR MORE /35 2
— 4 — () IO, [RERIE S 2 REEEHE L ORI A= 2 —2HEE LR RITFR 2 ©
WO THD. A ETAEOREEOYEG LT 5L, NREDEMARIORE | D/ TGA—5—
HEEMEOREEE 12 B L2 (38 2 ORI Y.

(%2 MBEDOEHARNIOEE | 2ETT VDO NRTA—L—LUIEBEOHEEREER T T 74/

BRI - o (EH) s (GDPRLER) 2 (M3) 2 (TOPIX) a WH O e
S RT VIR
INSGA—H— -1.896 -0.245 0.015) -0.041 0.016] 0.031
T L e
BERE (0.747), (0.097) (0.007) (0.018) (0.004), (0.013)
INGA—H— -1.204 -0.157 0.002) -0.0092 0.003] 0.027
B2 T e T e A e A e R ——
ZERE (0.578), (0.009) (0.000) (0.004) (0.001), (0.014)
ERAAVE #EE b z ¢ g V4
INS A= — 0.225] 3.987] 0.007] 0.018] 0.090
BT [ donssosoonnsmacnsontoseceosseosmsnnsseecoeofoonseeossososeeeosseseakceissecenseasoacsoseeknoseesssossssecooseeeoey
BERE (0.090), (1.906) (0.002) (0.008) (0.020);
ING A== 0.103] 2.157] 0.001, 0.010) 0.043
FI+IE o ! RS WU S
BERE (0.061), (1.023) (0.0004), (0.002) (0.022);

# 3 1%, BHAXUVIKE T THLIHEEICOWT, QETHT7774—, @Q~/uBE DI, @~
I ER A+ EDOEHAXIOEED T, @~raiH+frailty DA, THEINLDLEET IO
W, RIA=H—OHEEHIB LD Kolmogorov-Smirnov #EDFE RARLTND. ZIUZLDE,
[~ 27 odN | Mfrailty) NEEOEHA X FORE ] OETCOT7 I/ —%EGTET VI,



Kolmogorov-Smirnov i £ DfE R, WA EMENRLEWEE NS, F-GDPERE, O
BTCOT7rH—, @=/uBEROI, BLUOG~ 7 v ERHEEDOE AR OB, THEK
SNLBEETNVICBWTHH N DOEmWT 772 =L 558, BROTEEDEHANU O
+Hrailty | 137 77 Z— L L CO RGN E SRS,

(& 3) ET VRO T A= —HETEEUR AR 4T

@ 2T7o5— @ <onEE @ f;; ?fi}jﬁé” @:<HOER + fraitty
ay (B#) -1.698 (0.602) -1.013 (0.147) -1.223 (0.489) -1.200 (0.361)
a; :GDPRERZ -0.219 (0.053) -0.157 (0.043) -0.108 (0.029) -0.093 (0.028)
a; M3 = THR—RbyY 0.011 (0.005)
az :TOPIX -0.021 (0.007) -0.009 (0.004) -0.013 (0.006) -0.010 (0.004)
as (HEA—ILERTLYR 0.014 (0.003) 0.006 (0.002) 0.004 (0.001) 0.003 (0.000)
as [INIERBIAIRIE 0.027 (0.009)
b 0.213 (0.089) 0.127 (0.045)
z 4.006 (1.823) 3.421 (1.512)
c 0.005 (0.002) 0.003 (0.001)
S 0.014 (0.005) - 0.012 (0.006)
Vs 0.060 (0.012) - 0.047 (0.023)
AIC -1,588.46 -944 .44 -1,282.22 -1,195.48
Kolmogorov = Smirnov Test 0.000 0.007 0.002 0.005
| A | 795.23 | 473.22 | 642.11 { 598.74 |

F 413, K3 LEKIS, BRANUVIBHE TS THLHEITHOWT, v /rERE G F~—7
EFT ML T, O~/ R -+l EOE AN AOZEO I, @~/ ni/]Hrailty D, BIU

@ETHT 7 7 X —THRENDET V&, HAEET VL L TLELRIELIT R T R
ZaEM

G 9 FET NVEOLEHBE AR HASU A& T

RUFT—IETI TUOER TUOER IHYOER THOER + frailty
RPN (TYRER + .
REETIL ) BEDERAIR) (RYOER + frailty ) (£T7948—) (27795—)
BEME R 321.78] 301.22 330.62] 275.28]
=204 3 2 5 2
plE 0.002 0.004 0.000) 0.056

® 4 1Y, frailty #EDET NEERET LV ELCREIIREA T80, Wbt
A E THOHT LD RSN,

PLEIZEY, R&I ICED HARBEDKMERBIET —22HWET VORI A—Z—HETEAH,
Kolmogorov-Smirnov &I L OKE LR ED ARG REMEZDE, HADIZL Uy MiHIZEWNT
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frailty DIFTEDRIBINAHEE ZHND.S Fiz, frailty 2 E 2 TCOT 77 X —I IO SN T-ET
ME, BAROZLV RO EEIE A2V O8N %2 L BRI T A MREMER DL EE 26N
5. BRI, MEOEBHARVIOREL frailty 1, EHAXVINOREOLRLT ZEHMI 57775
— LU THERHIZA B CTh D I, Azizpour et al.(2018) CRENT-fbia s A THDHEE 26D,

3L, RO RERNEZ, M NIF O TP REREOHBZRLIZLOTHSD., AT
TR T HIEMANCIAEREET VL, B FTHROHEBEZMNRIEL TWDHEEZIBND. BT
AT (2013 45 1 H 1 B-2018 4= 3 A 31 BIC W CHRIERDRFEETT 72 o720, F
FELIEIE RO R RS

(X 3) #& TP -5 EAs TP RAEMREOHER (200044 5 1 H-20124 12 A 31 H)

20

— i 4

- =i TFRERE

FI2 4 0%, B FPRAEREET LONRTA—Z—HEEIZEEDE, Y%t T LV OMRHE(GE%
BNEFEHLTZ52C, ~7adA, frailty BLOEEDEHARIOREDK 2 12O T, 1998 4F
25 2012 FEETORNZRITH KT 772 —DORERR D A iR 2R L.

4 ZHAIRY, SEREIEIZRB W TGREDE AU RO LB X frailty ORI F</e5
72, ZIOA AARDIL D NGB ITHE A7 OZEENAT OO 8L KL TWD AlRE
HRHLEESND. T LEOEEEOREE DT> L, BB RGEE 2T 5.

(X 4) BT REBREOHERLMER (2000 45 4 4 1 H-20124F 12 A 31 A)

100%

80%

- \ \ \m\‘a\\ ,
. \%3‘\ . \ *5% *3“

X @t&%&m

'\'\\?\\\k\\‘i\'\\\‘\\\\'&\

0%
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

KIBEDEFAN MORBORRILI, D772 2 =T L THXRICE VK ETHER L T,
FRIC AR 2B (1) 2001 47, 2008 F)ITITERE oA A RL THD.

B g B I BELOTT 7400 M OB ABIZIERBEOK RN GO,
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5. ERYAINVOEENER

ARETE, [EHVAINOEEERORGEZ R AD. £, FEREITHRICOWVTRIT T 5.

F9° Amato and Furfine(2004)(%, S5 EER(EY R A YA 7)) LA& AT D ZE T LD B0 A 1
ZRREL7Z. RIZ Koopman et al. (2009)i%, common latent factor(frailty): GDP &R LD D
FEARF M EEL 72, £7- Koopman et al.(2011)1%, o5 Im KM BLOREKZIEYICBITS
frailty OEENE K DE T MEE{ 1787,

G AV AT NOEMIREGEEE 5257774 —1% GDP REFE THL LM TWOa 1T
TENRZNEB 2 DD,

AT, HAROIZL Dy MNESICBITAEH T A7V ERTHR G515 -GDP RIS EE KIE 3 a]
REPENR DD LB 2 HIVD N EDOE AR MO B+ railty | A5 A7V EOBEEMEIZSWT, DI
V=L Ay T ETILED, HREOE AR MO E B+ frailty | L5 VA7 L OLY — AR D
Loz, 215 A7V ERER T 5232 (GDP, #5-15) A BT Y ARREZE/ €T LV TRBLLIZE A
BIFLE R Dk HE(level) - fiH X (slope) | & [ D15 A XU RO F B frailty | EOR T, 1o Vvy—
DOFERTORBIEDIAEDHE, BLO )AL LRSS LD, EHI A7V ORRER I
av k52 1256 R EOE AR RO B frailty | OO, O 3 MABRGEEAT2.

*9° Hamilton(199)IZE-D3%, 2 JREEDL Y — ALV —A4 10 5 IEKR, LY—A 20 F5%R)
AET D, L FORITHEADELE R Z I KT D2 LI2RY, NIA—F—DHEEEAT2D.

Y=o+ b Vis+ie, Se=1 (LY—211)
Yi= 1o+ Po¥in +per, S;=2 (LV—12)

513, frailty(i T OB, BAIZBIBIEMY A2V ART EEZ BN EAR - GDP Lk
DL —LOHERB AT RS 1998 4F 4 A 1 B - 2012 4F 12 1 31 H). - 413, £

— I A TF T IND T A —HE A T

(X 5) LY—20#R REDERAUIOEEBHrailty | (1 T (), #518-GDP £ (F)
(2000424 H 1 H-2012 4 12 A 31 AH)
%é ::. MHH’H

g =
3 I I N
H 2497
z H
s e 1
- &

3 - <
[ TS
H £
8 5 4
g
£ 29
£ 5 3

Regime 2 Regime 2

Regime 1

\ 1
\H%IM SEEE .Aw/:/l H

o
B4

Regime 1

/

//,
}TI

|
|

Ll

M

q T TR T

=l i1 13 e ]
AN ] H A o .| £ Es ‘ el | | | :J /L | L ,+L/] H
LY—A 1 BRIER LY—b 2. 7R %E () LY —A 1 BRIER LY—L 2. BREER ()
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(£ b) NIA—F—HEEME REDE AN OB railty ) (4 T ) (), #515-GDP kR (F)
(2000454 A 1 AH-2012 4% 12 A 31 H)

HEE | BERE t ot EeE paEg g ol
oy | BSEK 1038)  00]  8&l2) 0000 by | BREE 0093 oo 19| 008t
oy | ESHK 018)  00%) 294 0003 o, | BRkE 08| oo ue 000
0 ERBR 5,988 15% 3759 0.000 6 EXIA 0007 002 3,149 0.002
0u BXiR 024 07| 0748 0455 b BRUK 0937 0017 85100 0.000
IR ETHORE R 72 0.9052(L 2 — A 1), 2.0759(L 2 — A 2) PR FETH OB 75:0.0175(L 2 — 24 1), 0.0051(L ¥ — 24 2)

ERicdy, LEEOEHAR IO B railty | L8 55 -GDP DL U — AOHER L@ -7
HANZSHDHZEDRSNT. LnLen, N EOE AR IO R B frailty | |25V — 24 208
KL DT A= —BLU¥ 545 -GDP LLRIZBITHL V— A 1EREIB) O/ T A—2— 22T

95% 11 B /KMEIC TREHICA B TRV EDRE RV RENTZ(FE 5). 2, &4 SR & IBH O R %
mbﬂ\focb\%Faﬁﬁiﬁﬁﬁé:k%%%bfisb, ZOE BRI OV THEITHAEEITROMLEN S
LHEZRD.

WIZ, #5105 -GDP HEOHEREFR THHIGDP ) 5G] (Wb xHEdl), BEU% 545 -
GDP H3, NHEDE AR AOR B Hrailty | OZEEN KT TRBEIZ OV THRGET 2 Gt G -
2000 4F 4 A 1 H - 20124 12 A 31 H). BR#ICE, £7°, 1D GDP, EE#IBLU% 515 -GDP
ROK 2 IZOWT, 2 RO REATHMIET 7 ARIEZEHE 7 /L (linear Gaussian state
space model)®, Fi{LIREEIZH51T /K HE(leve) B L OME X (slope) D 2 A3/ fiR(X] 6)L 19, 2) %
53 D3 1 EOfF AR MO B A frailty | OZEBI KIFE T 58 % AL VAR B BIHUC J0 E &/
e 212, 3RS - i ED(E AN MO EE Hfrailty | FIIZBIT 7L Vv —DER TORK
Bt (Granger causality) DIFIEDO A EDRIEETTIRD.

(X 6) GDP, #a513%H, #2515 -GDP HEDOHHILRIEIZE T 2550 DHER

(a) GDPGH%fiE)

T - —— T - - g -
10 20 ] a s &0 [ 10 ] %0 ' 0

e

KEROOMUTIF AT, BT TRLIRIBIC T 2K RSy, AROERGTTFRLREICBITHEESRY OEBERT.

19 EEOEHANV IO E A frailty | ~O R R E L REET 5720, FEH R Z8 O R TH 5 ZFHi(seasonal) i 70 ~D
SIRIIAT O/ hr o 7.
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(b) #a 513G M)

| 5,
: "
2] ._\ i
el % B, /\// Jv
e 4
8 N\NM-‘“‘.‘ E

s st %0
48
a0 ama s

o

"""""""

1560

1 20 E a 0 &0 E

KEROOMITFRF, Bt TR LIRIBIZB 2K ERK S, AROERGITTRLREICBITLHERS OEBETT.

(© #5515 GDP b

T o
e g
\ g
o }“%‘ ER
N\ e
b - g §
LY , 3\

. Y % 5
o " FoNAA :/\/V

N, [/ T 2

a | \‘(ﬂ (‘. |

|‘| IIL\ n kil an ‘;IO \lﬂ ; ‘.\.-' o “( - £l blt

Time:

i

MEROOBUTE RS, BHHITEELREICIT DKER Sy, AROERONIFEIBLIREICIBT HHE S OB E R T

6 L0, GDP, 5 (EH B LU E(S -GDP L, sz B W THHERS Y OB A KE
W ATCHEEL TS,

WwIZ, GDP, M54 L U% 515 - GDP LD % 2o\ T, KRR, AKUER /Y 3 L O E AL
NN av e 52 TG EIZB T B TR EOE AU MO # B H frailty | 1Z T T HEEZ AL SV AIRE
FAEC ZORREEL72(X 7 38X VN 8).20

(X 7) GDP BLUH GEENR N EDE AN O E B Hrailty | [T XIFTHE (FR5)

(a) GDP —TEFEDERANMOE B+ frailty | (b) MEIZHE — LBEROEHA M OF B frailty |

Orthogonal Impulse Response from 1
Orthogonal Impulse Response from gdp puise Respan

unga
4
I
domnggade
1
I
/

L e T
o 1 2 3 4 8 & 7 B 8 10 @ 1 2 3 4 s & ¥ 8 8 10

95 % Bootstrap CI, 100 nuns 95 % Bootstrap Cl, 100 runs

20 RSB L OF RS DS E FHRIRICHE 5 MM 2 BB L, J L Py —KEME - A v VR SEBEROHEE E TR o 7.
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(R 7 f5t%) GDP BL O GEENTREOE AU MOE B Hrailty | I KT T 58
(LBe KHERRSy, T B HERMA)

(a) GDP —TEEDERANOF B+ frailty | (b) ¥eE1E5 — TREDERANMOFE B+ railty

. |
A HT R PRSI D el Orthogonal Impulse Response from t_level

s = .
- roi]
g - ~ 8
L A
| wie
g = iig‘ —xal
B | e TN ,
- < e = e
S =N B S o B S
@ 1 2 3 4 5 & T & 9 10 CHEE S R e
95 % Bootsirap CI, 100 mns 95 % Beotstrap CI, 100 runs
S e Orthoganal Impulss Response from t_siope
g g
b =
2 -
sl — ; - e I A
= : ° T
¢ 1+ 2 3 a4 5 & 1 & 8 w0 a 1 2 3 4 5 & 7T 8 © 10
85 % Boatwap Cl. 100 une 85 %% Bootstrap Cl,. 100 runs

10 I ETO TR 7edomERIT, 5% DIEFEKEL =T,

(X 8) #515%8- GDP HFENRLBEDE AR MO Brailty | |2 K%IF T 8
(E: JFGRS, P KUERSy, A fEE RS

T —— Cogranpe s ot v
Sl impike e e ogmalinpile s o i rthogealImpulse Respanse fom gep_skpe
N
H H 3
i3 §
33
9

951% Boatep O, 100runs 55%Bousiap O, 00 5% Bootstap O, 100 uns

10 HISEETOTHR. 2o, 95%DIEHEKELRT .

T BEIOK 8 X0, GDP Dk Sy, i GAZHDMBER B IO EAE - GDP LR DK AERL 55 -
HE RS N B OE AN OB +Hrailty |2 &IFE T HBITRINIC A SE-TESHS.
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%72, GDP, R 5EHEB LU 55 -GDP LLROJFCRYF KO- 5 OKHERK 4y 36 OB E Ak 43) 0
5 HEEDOE AR MO B railty 145, HHWHEEOE AR O E B +Hrailty | 1305
GDP, #5583 IO G5 -GDP IR D RS 3 LUV Rl 4y OK HERL 53 36 L OMBEE AT KE 75,
TP —DERTCORRMEDIFED A OV THRIEERT TR-o72. £ 6 (XTDORRTHD.

(FE6) /LTy —DREM

from to pfE from to pfE
GDP = ERARUS +fraity 0.264 ERARUS +frailty GDP 0.664
GDP (/KEERLS) = " 0.024 " GDP(KERA) 0.666
GDP(tEEFA) b4 " 0.134 " GDP(tEZ %) 0.651
w5iEE = ERARUL +frailty 0.345 ERAAUE + frailty #5{ER 0.228
BEEHKERS) = " 0.349 " REEBEOKERS) 0.217
BEREEMEERD) = " 0.006 " REEHEMEERS) 0.130
#5{5-CDPILE »  (ERARU +frailty 0.176 ERARUE +frailty #5{E-GDPILE 0.599
A5 {5-GDPILE KEMS) =2 " 0.009 " 515 GDPIHLE KE/MS) 0.990
#515-GDPILE (BEMS) = " 0.001 " #A5{E-GDPILE (BEHS) 0.423

# 6 1Y, GDP OKUERRS DS EDIE AR bR B+ railty | 126 LT, 5% A EAKHEIC T
YU —DOEWTORIERDHDEE 2 BN, Fiz, REEHEOMHE S BLO G5 -GDP oKk
RSy - HE S frailty (6L T, 1% A BKEC T L Py —OBKRTORRMERHDHEE 25
N5, BRI EDERHARNOE B+frailty | 705 GDP, #5588 L 0% 505 -GDP R OFHK
B I OKR NI LTI Lo P — DB COR BRI IR TE o7z,

6. FEIMBLUOSH®RORE

AWFFETIE, FERARCRE BT A& T T 74 VMO R A RE 2 R T BT VR L BT LD
Ty IR —r~ 7R, frailty BIOWEEDE A ROEED 3 LU, [ERAVIOYL, K
F s T 2R TETNDRTA—Z—DOHEEMIL 95% A8 BE/AKMECTHRFAMICHEE ThHHEDOFERIRE
iz, Fiz, w7 %R, frailty BIOWEDOEHARV MO BELZ 2 TELET LVOYA, HARDIL
Dy MG OEMIAZOE#Z L0 RGR TEL R RMIEDNHLEEZBND. Eo, LY — LAy TFE
T IZEDY, frailty 25 A 270G 545 - GDP ) OB O RREEZ R AT FE R, frailty &5 YA
INDLY—AOWBIXZFRFEOM A Z R LTz, 512, GDP, R E5EFBIOR 515 -GDP ks
WREZEMET L CTRLUESGAICBII D O—T, frailty 7L Pr—DOER TORREMENRHDE
Ezoh5.

SHOBEEL T, (DFERILK - SRR ORI BITDARE T NV OFIMEORGE, (2)F1T Ik
fHF Ok BRSO R OHER L O R 545 2 Hivsd Composite Index DZEENZ D,
BUATREZR 7 7 7 2 —=0 frailty O EWIFIRIRD IO T 2MGE, BROG)HETT ARREZZMET
LD, (ERASXUVROREDOLLTEORK T, O 3 SE2E1T5.

MIZ2W T, FFRGIER - RRIELIBOER SAHEE T 50 ERDS. 0T, M2 TRLET
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L =R A M E AR IS AR EM DLV — L3 FI LR O J71EI2XY . Composite Index @
LY — DRl AT, G R A e L (X 992

(X 9) EFEMHEOL P —255E(Z2)E Composite Index DL — 2 55E(F)
(2000 454 H 1 H-2012 4% 12 A 31 H)

1,400

L 1,200 [
/\_110

L 1,000 |

) Aﬁv@ ‘\ 7w

| 800 15 N i J L a0

(\ L 600 104 r\\‘ L8o

| ]

300 4

w f[\wﬁmfu o e i i i /ml AN
B, i g MV'WV““‘V Wﬁ LA i T e \J\V Y
— Residual — Actual — Fitted — Residual —— Actual —— Fitted ‘

9 10, B EE BN QB D)6 Z 7~ 37 a3 i T, Composite Index 28 F 7% (E5F) 356 A)
IZHDEREESND. DT, M EHEE R EOE AU O R | ORBEEKETH5812F,
Composite Index O 2R LD BIENEZ S F 2 72 KK - FRR B O SR A HEE 35288 F]
RELBEEZ NS, QBLVGINTHONVTY, S HGINIRGEL TV LT 5.

Lok

2 BETFIFHEB L GDP ICHOWTHRBRICT L— 2 A1 v MIEEIRICE D LYV — AR08 R0, HEERSEFEIC
WETDHZ LN TERNPST.
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