5 38555 6 1] R LRER 5T Vol.38, No.6
2018 4£ 6 H Systems Engineering — Theory & Practice June, 2018

doi: 10.12011/1000-6788(2018)06-1387-17 RERr2S: F830.3 SCHRAR S A

2T 4038 B 1 FI A 2 P S oA L 4
Z Wz, R E &

(KEHTAY $H L 254, K& 116024)

B E AZMH Macaulay Fl R XH EA FFINZABRESH, WEGCHXAENELE LT
BERAR R R RN R AR EE. AW EEA R 5 Re: —2REMAMENER,
A A R R A KR R A IS N E N, R A A KSR 9 A R
Macaulay £ $# 5| % X HER 5 HCAATHE, W& T B oK BE H R SR 2R 8“8 A8
MEAR, BET £HI Macaulay £ R XM E S5, #5 T AERG 4K WEE. —RETE
RBAE RS A R M “fE R AR, REAGER A S 0 RAT2E NP . BLEAXH
B0 0 B R A, LT BB A RS fo 5 R 8 8 AL SR T Macaulay £
HE XI5 A 3 2 Uy A SRAT A (L0 v B 3. = RAE Cox [ By EF AT AR AL, 3%
L3RR N BT AR AN g B R R TR iy B, We IR IR 4 BRI, BT [R] HE 1A
Rk e 3% 2 R, BOR T AT 5 AR R U A A e 4 UK i 0 R M B R T
KUY BTG E R ER I, AR IEE F A SR AEE T DR A N, RILRAT R E
T Z UK. T Macaulay X% & AR ZL I T WA A A B, A RN R R 2 T RRATEE
R

KEEE K AEEHE; AR IR AR e gR; 4 EE; Cox A

Optimization model of asset-liability portfolio based on credit
duration and default intensity

LI Hongxi, CHI Guotai
(Faculty of Management and Economics, Dalian University of Technology, Dalian 116024, China)

Abstract This paper applied the default intensity parameters to measure the credit risk premium of
cash flow. On the basis of Macaulay duration, credit duration measure model and credit duration immune
condition were established, which can control interest rate risk and credit risk. The innovations and
characters of this paper: Firstly, according to simplification pricing theory, credit risk premium of cash
flow was calculated by default intensity and loss given default. By the discount rate containing credit risk
premium changing the discount rate in Macaulay duration, credit duration measure model was established,
which perfects Macaulay duration and improves the precision of the interest risk immunization. Secondly,
by credit duration reflecting credit risk and interest rate risk, the relation function of credit duration gap
and net value of bank was constructed. By the immunity condition which is credit duration gap equal
to zero, optimization model of asset-liability portfolio was established. It changes the disadvantage of
Macaulay duration immunity which only can control interest rate risk, but cannot control credit risk.
Thirdly, according to Cox regression model, default intensity is the product of benchmark default intensity

and risk factors of the enterprise itself. By this model, this paper fitted out default intensities at different
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time and calculated credit risk premiums at different time. It changes credit risk duration in existing
research cannot reflect the fact of credit risk premiums changing as time. The comparison result shows:
when market interest rate changes, model of this paper can accurately immune interest rate risk, but

Macaulay duration immunity condition cannot immune interest rate risk and bank net will loss.

Keywords asset-liability management; credit risk; duration; risk immune; default intensity; Cox regres-

sion analysis
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2) BB 50 BRI A

IEIABFFEH Cox [BITAEAFMRAL Y, RBUHAEREE H (1) & COYELMRE h(t) AEZ] 0 H6t
2 t; ARGy, HaRk=0 P

Ht:) = / " Bt = Ho(t) exp (kzi: ﬁka). (28)

Hrh, Ho(t) R EREEEAMRIE, 52 SO EMEEZMRIE ho(1) NBTZI 0 RIRZ ¢ (OB, PEIL P (32).
4.2 Cox OF3&# 5, BHIEFE

1) MRERER AR T =

TR, X3 (28) PIEIESHL 6, #AEH H TV < To < - < T #itm ME
R, AE AT RIS B 2y, MBIAR R 21 ,
B exp(3hoy B X"
) U Y p e p(Ch_y B X))
Horbt, m GEBARZIAE, ¢ ML 6 WS | MR EIE RS, X NTE T RRIEAS S kA
FEFREERE, ©(T) HAEMFRRATHSET T WalEe, XY WEFRAATFRST T TG b |
RAVE kAR,

2) [H]IH R ECHIR A7

TERSRERR (29) BN, KB REL 57, -, 87 HERLMENH BB G455

Step 1 MHEURREGR (20) BOEL, HEXEIRRE In L.

Step 2 WXTEUBURBREL InL 5 HETFZE Br, -, By Mﬁ%&;ﬁz [21],

(29)

d(n L) i _$- Zreom X exp(S4, ArX) o
001 = ZE - eXp(Zk . 6kX(J))

U, — d(InL) i: i >oB,ea(T,) X exp(Ti_, BrX) (30-0)
! 9B i=1 i=1 ZEje@(Ti) exp(3 i ﬁleij))
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Step 3 A FE= (30-1)~(30-q) #SET 0, FHH =S RZEIUETE 61, -, 6y
4.3 FEDLERE ho(t) FIERBAEDLERE Ho(t:) IR

X (28) HHEYFEMELZREBEL ho(t) BT, MIBELMEA E X “WrrhELMR 20 %A E
WRERAEAMEEER 0, WAREFEAKERNZIWEARE h(t) Bl 0, BEHEFELAMRE ho(t) B4
0. JTUA, AMEEIH RSB AMA T, BERERZRE ho(T5).

YA, FIA Breslow fFit#E X EHEREATRE ho(t) FIREMERLRE Ho(t) #4711
4 21],

0, t#T;. (31-2)
Ho(t:) = > ho(Ty). (32)
T:<t;

Hrb, dir,y ARZ T, BHEZAR kg, HFRkr &SGR, X (31) FROTEBAMZ] t = T;, HH
HAREST EAMEC 5 R > T feb XS E RS HE OEAREAMZ] t # T, &
AV TEZRZEL, WHEREELREER 0. X (32) FRTE ¢ R ETAEANZ T; EREAES 255
ho(T;) B R IME.
4.4 FYERESRITE
1) fEHAB Do FREABRESHIHEL L3k (7) RS [) (i + LGD; x h(t))dt Fesr A
B ROLBR (Y rdt + [ LGD; x h(t)dt, Nz (7) B
Dczzn:t{ ciexp(— fo ndt—fo LGD; x h(t)dt) ]
— LD ciexp(— fo ridt — fo LGD; x h(t)dt)
HRAE Duffie 58 B U 3CHR & T IE AR R R, BB AR AR @R . FFANBES T 28
Ak WL AT LRI aa 5 Fl S RAEE. ASC RS Mok, ¥ (33) AdAHIE LGD; FMEN—4
B fH LG D IFHEIFRSN, W (33) -
- ciexp(— ff r;dt — LGD x ff h(t)dt)
Do =Yt vt 26D+ o) oy
A5 (34) 5 rdt = RO, [ (A = H(). R(t) 32 aanmuz H(t,) SR,
D—w (20].

(33)

ciexp[—R(t;) — LGD x H(t;)]
Do = Zt [ S ciexp[—R(t;) — LGD x H(ti)]]’ (35)
R(tl) = /ti T’idt =1r; Xt;. (36)
0

A (35) B (7) HRERREX, BAGAARMERER. KX 35) & H(t:) Zh= (28) HHBZ.
2) ¥ (fafsd) e P *ﬁéﬁﬁﬁﬁﬁﬁ%ﬁ*ﬁ P (36) HISL (28) ARASK (1) o, 753

P= ch exp[— — LGD x H(t;)]. (37)

= (37) X=X (1 )?E%ﬁﬂﬁ%‘%ﬁf i’Jp@%}YfFE( i) HrEft AR K (37) i H(t:) = (28) 5
B3
4.5 BYTREETSHNLIINE

AT XS 5 TN ASEWTHE, JrilE BB B ARE h(t) XMEESHEHTINENG.
4.5.1 PEREEBFIBHERR

1) A BB AT SR REAR B U X S B L AR A Tt ) i S 28R4 32 AT 3100 5. HiE4yF 70
%, EBAA 3030 . AW REIWAT IS Tl g850l. #zl, FEWS 12 M7l BdRskE T4
XIS T BT A RE B AL 29, 3 2 B 3100 17HR.
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2) AEAFIHE] 7 MIBARE: TR, AT AR 2 SCR “RRRE A AR R ITE] . SRR RE SRR
R AT SIS SRR P PATRIR AR “HARE, BT LIRSS e SR AT
R AR A AR IR S (2, T2 Al i A A TR A S R B 0 B3 24 2 A B et TR B, AR
TE LA Y A A TR AR IR 45 R I ). AR AEITE] 75 na% 2 28 3 FIFR.

3) AWK T WHAE: BANZ T; BAEE2E e AR, 3R 2 58 4 SR, X TREddml,
BAMZ] Ty RAFLEN, BTk, 3 2 55 4 SR HRE A X ATH AR, 1838 2 Y, 5 5 FI 2B 40k
& Sy, BAMWIRICH 17, FEFELAEAILH <07, 5 6~9 FIRAN A I FEREE ©i;.

*® 2 LR ENSHBIEREITRE
(3) HA=AFmTE] (4) BAMZ] (5) BLPRAS (6) EEMLFWA (7) BHES) (8) WBh¥™ (9) AR

Fs5 75 () T; (4F) S;j=p HELE X, W Xo JFHHE Xs R Xa
1 4 1 0.003 0 0.92 0.50 1.73 37.9
1640 £l 1640 0.912 0.912 1 0.00 0.00 0.00 394
1641 £k 1641 0.912 0.912 1 0.00 0.00 0.00 41.5
1642 £k 1642 0.912 0.912 1 0.00 0.18 2.19 41.5
1643 £l 1643 0.912 0.912 1 0.00 0.00 0.00 415
3100 4k 3100 3.000 — 0 091 0.24 0.62 37.9
3101 EVSEY 0 —0.785 —2.082 —0.359 0.447
4.5.2 EFRAVTHIE

HEX Cox BIEFEMITE IR THEE, $RBRE B E R 25RO R n A B 772, Step 1: ¥
JEdEbR. AR R AN ISR m B T PR A, AL 45 R R 5 S D7 THT, 1 T R4S B H R
TR GDP B A5 54 MEHR. Step 20 FETILERERIR A SH—IRFEIRIT %, 76 Stepl 1 54 Mk
Terrpy At L, Mt s, MERr Z2RAKE T VIF KT 10 HITTRARTERS, IR 43 NEFR. Step 3: %
T Cox BEIF4HTHEE IR FEPRiEIE. AL Cox BIE, AG15E] 43 MR EIH RS 18 5% B BEHKT
T, REEHRBBEN . RARE T 4 M85, Ik 2 26 6~9 FIFTR.

4.5.3 EISHKHTHE

4.5.2 TR 2 5 6~9 SO MERER Cox EIFHEY HAE, W= (28) HHHEIn 141 ¢ = 4.
FIF L3C 4.2 i RIR A H TS, S8R (30-1)~(30-4) HEUWSHL U, Us, Us, Us. 2S5 U, Us,
Us, Uy BRET 0, SREERIF ZREL 51 = —0.785, B2 = —2.082, 33 = —0.359, B, = 0.447, Z55H41) 138 2 & 3101
17T
4.5.4 BLHEZ T, HEESLEE h(T) BHE

KR 2 5 4 JIMBARZ T, ZEFSIAE 3 8 2 4, LR MEANZ] EBARIAEBIIAE 3 % 3
F. LIEE 16 DEANZH] Tie WHREMEE LR ho(The) NBIFEATILRA. ho(Tie) MITHEI AFIZE:

Step 1 FHEASHHIUAN. B 3 5 16 1758 3 FIF A, 755 16 DEANZ] Tie = 0.912 B, FEAMRL
Bk 4, BIR (31-1) H43F dio.012) = 4. WETHNIR, =X (31-1) THHEIBEAMZIR ho(t). B The = 0.912, 1
AAEVEL do.o12) = 4. 3R 2 56 3101 FrAPOA[1IH R B 6 ARAS (31-1), M
d(0.912)

ho(Tie = 0.912) = . ,
(9)
ZEJe<I>(0A912) exp(3p_q B X))

) (39)

Yk cao.oz) eXD(—0.785 x X{V —2.082 x XI —0.359 x X5 +0.447 x X))’

Step 2 FEAREHEMIAAN. 2 (38) HRERE ©(0.912) KR AEFITERTET 0.912 FEM eI FETREE.
7632 2 55 3 FIP B TET 0.912 4ERBHEHFE 2 45 1640~3100 47, M| $(0.912) 23 2 45 1640~3100
FHEG L FEAFEEE ©i. IRAEEEEIE ©(0.912), ¥ 2 8 1640~3100 174 6 SIBHRMRA X7, % 7 5%
A XY, 8 8 FIBHRRA XY, 85 9 SIMBHRRA X1, B8] ho(T16) = 7.035 x 10710, FIAFK 3 4 16
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1755 4 7). [T USRI HAE AW ho(T)), E55R4138 3 55 4 FIHMITHIR.
& 3 BARZINEESLERE ho(Th)
(1) (2) BAZ  (3) BAL  (4) HEHEL

x4 ZREABLBE Ho(t:)
1) Fs @ MEG () (3) RBUEAEE Ho(t)

1 t; < 0.140 0
1 0.140 1 1.422%x10~ 11
0.247 1 2 034X13711 2 0.140 < t; < 0.247 1.422x10~ "
. . X
3 0.252 1 3.401x 101! 3 0247 <1 <0.252 3.456 x 101
. . X
16 0.51.2 4 7 035; .10710 17 0.912 < t; < 0.934 2.872 x 1077
38 2.9.5.;9 1 1 465. .1078 39 2980 <t; <3 5.514 x 107%
. . X

4.5.5 BIREESLERE Ho(t) BtE

AT SHEFEA B AN T 0 ~ 3 4F, BERLVE I 3 SEINIRYEE 2R h(t). #oAh BRRRIEEE )
SREE Ho(t:) ™ ¢ FBETEECY 0 ~ 3 45, EReAEIR N, AR RMINETTUME 3 FU LBy E.
B3R 3 55 2 Sy 38 IR AE FI A2 H 5L, 0 ~ 3 4E0 A 39 MIFIAJEL, 4058 4 56 2 91 RHER (32) ]
H, Ho(t:) RTERZ] t; ZETTEIEAZ] T, & ho(T:) WEIME. 10 ho(T:) WEERINZR 3 55 4 FIFIR. BT
P, Ho(t:) BITHRBLRARTER 4 56 2 91 t; 09BUE, XK 3 5 4 SIWEHR ho(Th) #ATEM, 45RMFK 4 5 3
FUP7.
4.5.6 BRIUBLRE H(1;) BINEER

3R 2 48 3101 474N REARA (28), W:

H(t;) = Ho(t;) exp(—0.785X) — 2.085X} — 0.359X} + 0.447X}). (39)

e, Ho(t;) FIRUEANGR 4 26 3 FIP/R. X1, X3, X3, X§ NHE GO br k. 2ead 4.5.1~4.5.5 )
SHEL R, 53R (39) M RRRELRE H (1) MR,

5 RzAsEfl

5.1 $RITHIEARFER
R FARITHI R P~ AT A = 100000 J7JC, AR L = 63000 J7JC. ¥E7F=BAE U 5 85 1~5 FIfF
R, BUREEATEI MR 6 5 1~6 FUFR. HT FICEERFE, MR ESFH TR A ~ A FITFES
%651, 3R 5 5 A~ FTHISEK I AR AT R B4, R 6 5 6 47 “3 TR Le” BT E—IR. B
AR
x5 ERITIHRSERERFHE A
(3) BARR  (4) 4FF  (5) ARl (6) k&8 A/ it (7) ERAAH  (8) W=MERE

¥

g O bae () K Yan Ryae  GREL REE)  Dea/F R Pan/Ni%
1 M4 Al 0 0 Aq 0 Ay
2 RS A 0.6842  1.62%  0.14% Ay 0.6809 Ay
3 &fTa As 0.6842  0.72%  0.06% Az 0.6827 As
4 1ANHBISEER As 0 0.083 4.60%  0.38% Ay 0.0833 1.0002x A4
5 6 ANHBIEE As 0.5 4.60%  0.38% As 0.4953 1.0010x A5
6 1 AERIEER A 1 4.60%  0.38% Ag 0.9793 1.0015x Ag
7T 2 LERINE Ar 2 5.20%  0.43% Az 1.9042 1.0079x A7
8  3AEHASYE As 3 5.20%  0.43% Asg 2.7824 0.9936 % As
9  REEF™ Ao — 0 0 Ag 0 Ag
10 HABFE™ Ao —_— 0 0 Ao 0 Ao
11 YRS A A — — A=100 000 —
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& 6 FRITHISAMRIER R A fHE A

. Y (3) HARR . i (6) WcH&H (7) FHAH (8) MHHE

(1) 5 (2) fHfst tip (4F) (4) M Yo (5) AR yok L/ J 5% Ders (4F) Pox/Ji7t

1 ERAFE Lo 0.2 0.35% 0.029% 20000 0.2 20000

2 SAHBEH L, 0.25 1.10% 0.092% 10000 0.25 999.96

3 6 NMATEE Ls 05 1.50% 0.125% 13000 0.5 12996.4

4 1 4EEITREK Ly 1 2.10% 0.175% 8000 1 7998.3

5 3 AEHATEE Ls 3 2.75% 0.229% 6000 3 5980.7

6 3 FHES Lo 3 3.66% 0.305% 6000 2.85 5994.3

7 pilrigay:il —_— L=63 000 — -

5.2 MBERFFIEAABITERNNEREXHE
5.2.1 BREZEANEMFESNERAAETRE

DRSS & A AWITHEAE A, OS8R RIEIATR, AR SRS TS AR
IIACT-HHARR 24, DAB IR m N 5 BTy LB AR, STEEIRR toe DIBUCTY, HHESERORR
taz = 0.6842 4F, Z5RFFFK 5 5 2 1758 3 5. QISP AR AR ti: MW EEFEHAAR, B 1/12=0.0833
4, 2/12=0.1667 45, - -+, 0.6842 4%, MK 7 55 2 3. QIMEN ¢;: FHMERSTERT 8 W& 2 TATH W
PR za2 = 0.14% x Ag, TR 7 5 3 5| 1~8 17. TERSG — W], FRTAFEK L1 ~ Ls B, FrAFFEOES
SN A8 Ao, 1058 7 28 3 5158 9 17F/R. @ BTG RISFIZR R(t): HFHFEXERS S A IR
e, Rk Ay BRIEREL SRR AIZ, Bl r = 1.62%. $F r = 1.62%., £ 7 % 2 1789 ¢, AN (36), 15F]
R(t;), BiRFINE 755 4 5. O TAEZMER S Ay BICREEHT™, MEAHIRE LGD = 0, RFRELTRE
H(t) = 0.

%7 BREES A NUSARERERRHIE
(1) F5 (2 HEWAARE t; (FF)  (3) BH-ANIER ¢ 1K)  (4) BRILREHE R(t:)

1 0.0833 0.0014x A2 0.0014
2 0.1667 0.0014x Az 0.0027
8 0.6667 0.0014x A, 0.0108
9 0.6842 A 0.0111

KR T 250 ¢, RTH 35 ¢i, BT 458 R(t:), LGD =0, H(t) = 0 fRAR (35), 15F!:
~0.0833 x 0.0014 x Ay x exp(—0.0014) + - - - + 0.6842 x Ay x exp(—0.0111)
B 0.0014 x Ay x exp(—0.0014) + - - - + Ag x exp(—0.0111)

GERFITR 5 5 21758 7 . M, &ATetd LR T E M TIMER &, TG aRATRIE. )
M HARE] Doas = 0.6827 4F, #1138 5 & 3 4755 7 4.
5.2.2 W&, BEF~FOEME~IERAPIE

BF&E A AP AR X PG, ARG, It AT SR A BT, 2 (7) F 6 =
0. ¥ t; = 0 FRAR (7), BH] Doar = 0. G5RFNT2 5 55 7 515 1 17 M, EEB™ Ay MIHAMPT™ Ao
AT AR B M SR, EAFTEAREFE, W Doas = Doaro = 0. FE5RHIFITE 5 86 7 515 9. 10
17.
5.2.3 BREELNESMLNB~MEREAR

FEAMER S Pax WITHEL ¥R 758 3501 i, 3R 75 4 5B R(t;), LGD = 0, H(t) = 0 fAAX
(37),

= (0.6809.

CA2

Pas = 0.0014 x Ay x exp(—0.0014) + - - - + Ay x exp(—0.0111) = A,.

GIRFITHR 5 5 8 FI 2 7. B & HHESMER SR B, BE] Pas = As, 51732 5 2 8 5% 3 17
5.2.4 & BEER~FEME~HR~MERER
T 5.2.2 WHrE, HTEE A AEERERAEWE, Bl 4 = 0. #F ;= 0 fRAK (1), 155
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Par = Ay, BT 5 4 8 FIEE 1 47, FEE, EREYT™ Ao MIHEMBET= Ao HAT=EMEXMIER, HAK
A B, W= ES S TIRE S8, 52 Pag = Ay, Paio = Avo, 7315T 3R 5 5 8 5% 9. 10 47
5.3 TTRRER>EBAPITEINMEREARHE
5.3.1 WRAEIVAIERTER

fRI%FE 5 B 4~8 FTIER Ay ~ Ag BFEARERINTE 8 iR, 18K Ay ~ As WTE R R AT A, 3
BAEAR. 7E5% 8 A 58 3 FIERBMARIZ yar; 5 4 FURTERMBITEN S %% 5 5 5Bl PERL
IS H B A5 ST IR E K R, Fmald AR TREMS IR R 3t & el 1, 48 6 SR B 2t e
LGD, B 1 WE%E 5 SR EE R BEIH Y, FReVBARNGITRRR TSI, 8 7~10 5124547
Bl ;.

x 8 WREWHEAER

(3) AR (4) 5 (5) LUty (6) BB (7) FE WS (8) BLES (9) WYL (10) BAE/R

M () g

F5 Ky FH  HREE R JELGD NBEWR X| R X, FEEE X5 AR X
1 1 AA#SK Ax 0.38% BB 42% 58% 0.23 0.67 0.71 39.8
2 6 MHBIEHK As 0.38% BBB 53% 47% 0.54 0.75 0.99 37.9
3 LAEHIRE Ae 0.38%  AA 7% 23% 0.71 1.1 2.45 36.5
4 24N Ar 043%  AAA 78% 22% 0.86 1.21 3.28 35.5
5 3AEHIRE As 043% A 57% 43% 0.75 0.94 1.64 37.6

5.3.2 WERIVERAEIE

PISER As HEITSE AR OSSR AL ti: WA ENRHZEH R, Bl 1/12=0.0833 4F,
2/12=0.1667 4F, ---, 1 4, 3R 9 & 2 . OMEW ¢ TEAT 11 ¥, B—HIMBLERI0E2 AFE
ci =246 = 0.38% x Ag (1 =1,2,---,11), {158 9 5 3 % 1~11 17. TEm/e —HABR EICASE: Ag, Xl H A
B za6, Bl c12 = As + 246 = As +0.38% x Ag = 1.38% x Ag, W3R 9 58 3 5148 12 17. @ TRERAIZE ri: HH
TS R R R R N PR SR P Y TC UL R 0~ 1. AR ge s ik, R R R =AY
TR T TE R FIZR vy, 1 AR SRR EHERI R 4.35%, SOCREFIZR r; = 4.35%, N3 9 55 2 51, @
BRI R(t:): KR 9 5 4 508y ri, B 2 518y ¢ FAAR (36), 18F R(t:), EHRINITER 9 % 5 4.
O RFUEMEEATREE Ho(t:): KUK 9 56 2 5 ¢, ARG, HBFER 4 55 2 FIPRMTT, $HZdT L5 3 51
B Ho(t:) 511K 9 5 6 5. ©@ RFELARE H(t:): TR As MV HEIELER 8 5 3 17+, K2 8 % 3
1756 7~10 I X1, X5, X34, X), R 9 55 6 FIW Ho(t:) A (39) A1, 58] H(t;), GRIIANFE 9 5 7 5.

£ 9 —NEREWVHIZRTREFIEFZRELRE

(1) (2) B&mEE 3) B4R (4) TXK: (5) REUTLK (6) BEHEMEEL (7) ZFEL 8) BHA (9) B MME
Fe WE 6 (8 WER o (TiE) FEr BFE R()  #E Ho(t) BRI H(t;) 1 Dcas/5F  Pas/JTiJC

1 0.0833 0.0038x Ag 4.35% 0.0036 0 0

2 0.1667 0.0038x Ag 4.35% 0.0073 1.422x 10711 4.2x1076

0.9793 1.0015% Ag
11 0.9167 0.0038x Ag 4.35% 0.0399 2.87x107° 0.000847

12 1 1.0038x Ag 4.35% 0.0435 1.37x1078 0.004053

YR 9 2R ¢, 2 9 5B 3 FIH ¢, 32 9 55 5 FIM R(t,), & 8 HHTEK A XA 3 175 6 FIly
LGD = 23%, % 9 % 7 I H(t;) FRARK (35), 15F:
Dc a6

©0.0833 x 0.0038 x Ag x exp(—0.0036 — 23% x 0)+ - - - +1 x 1.0038 x Ag x exp(—0.0435 — 23% x 0.004053)
- 0.0038 x Ag x exp(—0.0036 — 23% x 0) + - - - + 1.0038 x Ag x exp(—0.0435 — 23% x 0.004053)

=0.9793.

LERINT R 9 8 FI LR 5 5 7 5% 6 17. FPBHAGE, 4505 TR 5 F 755 4. 5. 7. 8 17
5.3.3 WRIVE~MHERAANIHE

ABEEK As f5 FIABARI SR BI. 532 9 5 3 B o, 32 9 55 5 B R(t:), 3% 8 K As XIVHIZE 3
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755 6 5y LGD = 23%, 3% 9 55 7 5 H(t:) FRAK (37), 1521
Pag = 0.0038 x Ag x exp(—0.0036 —23% x 0) + - -+1.0038 x Ag x exp(—0.0435—23% x 0.004053) = 1.0015 x Ag.

GERFINGK 958 9 5 J3R 5 4 8 FIEH 6 17. HHEK A [FIE, WIS R HARGTRA T I ER B,
ROESHIE A 5.7, 817,
5.4 FREZHIERAAGONETRE

F TARAT 9= S B I BN Sk il 8 75 XU, RS 4RA T4 SR £ XU AT R4, A RAT A 5
ANETEERRR. e, 3T, AR LGD =0, ;1= (39) AT BRUBLRE H(t) = 0.
5.4.1 HRIERAEIE

BRI ZBRA TIEBIEE TR 2 HARARE 0.2 4. B PG L 22IE —GEAAT RN, Y TFER
B BTLL, AL TR SGHRR . Bl Doy = 0.2 4F. Z8550 13 6 55 1 1758 7 4.

M3, HFRITEERK Ly ~ Ls RIS —IKEASTE, e RAEFR S £ —IK, WY
TR BEGS. FreAE BIfEs a5 AR S T2 SOWRE. 455803 6 55 7 5158 2~5 170,
5.4.2 HRINMEITE

IR ST T WG R, I AR & KRB o, B
¢ =Ly + Ly x Yo x t. Jit, Ly REEEARE, Yo WAERAEFIER, ¢ M. RIEE 6 5 1 1rrsdE,
HEABF] ¢y = Ly + Ly x Y1 x ¢ = 20000 -+ 20000 x 0.35% x 0.2 = 20014 J7 It

TEEAEE Ly BRI S InRTRTR, AT ETE G FRUR, B LGD = 0, H(t) = 0. fF&RZat 2
TR, c1 = 20014 TTIG, R 6 85 L ITE 4518 r = 0.35%, K 6 5 1 78 358 t = 0.24F, LGD =0
H H(t) =0, AR (1) B£]: Py = 20014 x exp(— [, 0.35%dt) = 20014 x exp(—0.35% x 0.2) = 20000.

G5RFN TR 6 55 8 S 147, I, WATRE AR Ly ~ Ls WEFIHAE —UCGEAAT R, Fai HAEAH
FIUHART & A —IR, TS RNER 6 55 8 FIU5E 2~5 1THR.
5.5 fREEHAMGEBAYPIMENITE

H3 6 % 6 17, SFTHBRNME 3 FHIFRS Le. OMS RN i ZHELEEEREME K, 3F
fFE 6 K, K 10 5 2 5. OBAETL i FERT 5 BRI IUGHNST B, WHT 5 BIMBER ¢ = 3.66%
x6000 x 0.5 = 109.8 J77T, 5K 10 % 3 FIMHT 5 17 TEfE—#A ti = 3 4Fmt, AT DA MITHAE Lo,
EEAEAT LR 216, W 6= Le+206 = 6000+109.8=6109.8 Ji 75, {IFE 10 % 3 5% 6 17. @ BFILK
KeAIZR R(t:): WRTHTR, B TR RS AN TETES XU, B ISR R R FIZE. 3% 6 565 6 1748 4 41,
55 Lo IR FIZ r; = 3.66%. H r; = 3.66%, £ 10 5 2 58 ¢, AR (36), 85 R(t), R WFE 10
%45 @R TAFERITH SHHE R, §5i2F Le MEABIATE LGD =0, RRFELAGRE H(t) = 0.

* 10 =FHEF Lo HREHRRBRRTREFIZE
(1) 5 (2) BEMAENT & () (3) BHFEAENIER o (T7t)  (4) BRTREFZE R(t:)

1 0.5 109.8 0.0183
2 1 109.8 0.0366
6 3 6109.8 0.1098

W 10 55 2 5108 ti, R 10 58 3 589 ¢, 3R 10 58 4 5 R(t:), LGD =0, H(t;) = 0 fLAR (35), JUI:
0.5 X 109.8 x exp (—0.0183) + - -- + 3 x 6109.8 x exp (—0.1098)
109.8 x exp (—0.0183) + - - - + 6109.8 x exp (—0.1098)

GERHIT-H 6 4 6 475 7 1. ¥ 10 B 3 5IfY ¢;, £ 10 8 4 5 R(t,), LGD = 0, H(t;) = 0 fRAR
(37), MUEHMNE: Pre = 109.8 x exp(—0.0183) + - - - + 6109.8 x exp(—0.1098) = 5994.3, 2551 F-32 6 45 6
175 8 4.

5.6 RICIRBIGVE S5ki%
5.6.1 H#RFKEAVEL
B 5 8 4 FIBTHIIAERIZR Y ~ Yao FONBFRERE (25), 15

= 2.85.

Dcre =
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10

obj:max Z =Y ApYar =Ay x 1.62% + Az x 0.72% + Ay x 4.60%+ (40)
0
k=1

As x 4.60% + Ag x 4.60% + A7 x 5.20% + As x 5.20%
2 (40) BRI S48 A7 S dm A SR iy E AR ek
5.6.2 {ERAAHIRESMGIVEL
¥ 5 5 8 B -’;Ak, #5595 THIW Deak, 3% 6 55 8 5 Pri, 38 6 55 7 51 Dorr AR (26), 15

> Pag x Doar — > Pri x Dok
k=1 k=1

=(A; x 0+ Az x 0.6809 + A3 x 0.6827 4 - - - + 0.9936 x Ag x 2.7824 + Ag x 0+ Ayp x 0) (41)
— (20000 x 0.24+999.96 x 0.25 + 12996.4 x 0.5 + 7998.3 x 1 + 5980.7 x 3 + 5994.3 x 2.85)

=0.6809A4 + 0.6827 A3 + 0.0833 A4 + 0.4958 A5 + 0.9808 4 + 1.9192A7 + 2.7646 A5 — 56133.7.
T B K (26)=0, WX (41)=0, Bf
0.6809A2 + 0.6827 A3 + 0.0833A4 + 0.4958 A5 + 0.9808 Ag + 1.9192A7 + 2.7646 A — 56133.7 = 0. (42)
2 (42) R R S - A5 T A G BE 40
5.6.3 FENMELIRAHIVETL
AR R3CGK (27) BSLRLEMEA ARG MR 11 13 (43-1)~(43-11) FR, RRIT A R 2N E
® 11 RAMELRENS

5 AREM 5 2RI

1 BEEA A=100 000 J57E: .2, Ax = 100000  (43-1) 7 FESEERHMIAH: S0, Ak/> o L < 75% (43-7)
2 MRS AL A1 > 0.6% x Sn_, L (43-2) 8 FREISERIMAILI: S5, Ac/Ls < 120% (43-8)
3 BAEMEEREHAIZA: A > 1.5% x S0, Le (43-3) 9 FEEMAR: A9=1000 (43-9)
4 ERITFHERSWHIAR: Ao =165% x Yo, Ly (43-4) 10 REEVEAR: A10=500 (43-10)
5 HATEHBIZITE: Ar 4+ Az > 5% x So_, Lk (43-5) 11 FEFRZI: A; >0,i=1,2,---,10 (43-11)
6 WERBMERBIZIR: Y, An/Sho, Ly > 25%  (43-6)

5.6.4 fit1beE

DI (40) AT SR N BARER R, DA (42) ofE IR e e 55, DA (43-1)~(43-11) Aiightksy
A, FOTLRMERILRI, SRR A1, Ao, -+, Avo, 5N 12 88 3 FIHT 10 47H75.

5.7 Xfteah
5.7.1 XfLEARRIR XL #RAE

AR FETHL B AR ABAAAL, b3 5.6 s T A R .

X R @RI ARG ¥ (26) A1y “lEHAR Do” Bl “Macaulay A MacD”, Hrfr
MacD BIHEARIMR (3) Fin. © HARRECR LSRR B 5AFRAME, Hirmgom= (40). #
IR RN (43-1)~(43-11). X AR ECE SR A) 3R 12 55 4 FE7 10 17H15.

Xof AR AR K ) IR A AR (R, o ORI B TR A BESR (3) #HEAY “Macaulay
A MacD”, MABHETAWABER (7) 18R “FRAR D

X HOARvE: FIFRAS SR TR EBUR X B, BRI AS SR T A AR B, T B AL AL 5
BT 25 SR BB 1 R 28 XGRS 43 XL
5.7.2 Xftb&L

1) AEREETAE AV R (41) DAJER 12 56 3 FHT 10 17H9 Ay ~ Ao AR (19), 15218
1 ppEAS bR AV = 0, 2155 12 56 3 240 11 17, ABEIN R EAE AV =0, SHJCR Iz,
BATEEA SR A, MFIZERXEFIE R TR

2) XA EA R AVL. KX (41) DAKRER 12 35 4 3RT 10 4787 A] ~ Af, fRAS (19), BB
2 HEEAAL R AVy = 379491.37 x Ay. YFIZETRE 1%, Bl Ay = —1% BF, AVy = 379491.37 x (—1%) =



1402 AETRALSEZE % 38%

—3794.91 Ji7C. ULHARIZRSE TR 1% B, RIPEEIRKR 3794.91 Jiot, 05k 12 55 4 3158 11 17 Hfikdi&
FRBE™ (100000 J778) By 3.79%, i3 12 55 4 5146 12 17. HBURE Ira E AR (37000 J37T) Y 10.26%, 40
128 4 5% 13 47
XA R MR R ARG, AR A T RR S RE TR R KR 4 R TR k. AR AT
DAMERR SRR RS, BRIERATIHERZHIR. TIBA B IR HERR e R R, RN HRES
A TIRER R,
x 12 ERTOESRHEHRAER

(1) F5 (2 ¥~ (3) ARG A/ 5T (4) XFHBAINOALLE R AL/ 7T

1 e A 342 342.00

2 TERMERE Ao 9405 9405.00
3 B4 As 46003 46003.00
4 1 AR Ag 34235.22 34011.16
5 6 N HBASEE As 290.23 0.00

6 1 AR Ag 1024.56 1538.84
7 2 AEHISYER Ar 6604.90 7200.00
8 3 AR As 595.10 0.00

9 W= Ao 1000 1000.00
10 HAbBE™= Ao 500 500.00
11 FIZE TR 1%0H$RITHEDTLE AV 0 —3794.91
12 HATEEIS S 23R A L E 0 3.79%
13 HATEEBR S T ERGE R L E 0 10.26%

6 it

6.1 FELER

1) ASURATEUR AR R R, A B2 SURAR I XURSLIE P #) BRI R, DRI A SR 0 S A5 XL

2) MR K AN, AHFFHELAFEHAARBES M (AR 7T R R R R, fRUESR
T EASZBIR. WA Macaulay AFIRBESRMT (W HAE) HEATECE., JEAREHER LRI KR, TR/
AR BB TR AR BUR.
6.2 FEEIH

1) AR XURS U B A0 BL IR G BU B TR 294k 5 BEAE, T4k 30 24 3 B AT 2 o 2 S s 9 7 LAt 25 BT B
ESWHBLAREAA, Wl BRI BUMZR T Macaulay Z4UFRA SRR SEOEITEIE,
S T [ S B £ PR XS M AR A XU B 5 PRSI0 BE AR, i s b, AR A BRI R i &, T BRI A X
el IR R A Ay BRI, PRI AR S 207 5 R T XU

2) 33 7] e IS R T KU R RS ) 175 T A, Fa R~ (5 PSR LG ERA TR R ). Sl L 5 A
BRI 0 B GBEA, ESL R P R AR XURSL AN A5 T XU S = AL, 2038 T Macaulay Z2SLHIZRA
1 S BESRATE FE AR XURG, T 2% 252 B A TR 3 240 XU SR T LR M 1 o

3) MRHE Cox [IFHAFM TR, @l B 2050 B M 299 BE 5 Aolk 1 B RUR I 3R i Sfe R iy g, )
AT GUSCE S LRI AT O AR AR I T B2, S5 AN I IS TE] i X BRI AR EE, AR T AS[R F Te] d Ly
BRI, T T BUA BT 5 XU A A 22 3 249 XS A 25 R e 18] T AL AL AS A2

SEH

(1] 298 C - #f/R. XREH SR [M]. 3 it 5, ¥ Jta YIS AL, 2014: 116-129.
Hull J C. Risk management and financial institutions[M]. 3rd ed. Beijing: China Machine Press, 2014: 116-129.
[2] Alessandri P, Drehmann M. An economic capital model integrating credit and interest rate risk in the banking
book[J]. Journal of Banking & Finance, 2010, 34(4): 730-742.
(3] FULR, XUESE, SEBERE. 13 FIOCA R S B VO RO BN (). RACEFEISER, 2012, 21(5): 596-601.
Bian S B, Liu H L, Zhang X Y. Optimal investment strategies for defaultable bond fund[J]. Journal of Systems



4 630 2R, S HET AR B E A B S S A 1403

[4]

[5]

[6]
[7]

8]

[9]

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]
[18]
[19]

[20]

[21]

22]

[23]

24]

& Management, 2012, 21(5): 596-601.

X HZ, Sk THE, AR BB TLARABIZUEN B TTH S AR [J]. RETRER 5., 2013, 33(10): 2462-
2470.

Liu Y J, Zhang W G, Xu W J. Fuzzy multiple criteria portfolio selection optimization model under real con-
strains[J]. Systems Engineering — Theory & Practice, 2013, 33(10): 2462-2470.

B, Wal. HETHIHE -AS SR B ECE (1], BEIRAER, 2016, 19(2): 95-108.

Zeng Y, Huang J B. Asset allocation based on Mean-AS model[J]. Journal of Management Sciences in China,
2016, 19(2): 95-108.

Birge J R, Judice P. Long-term bank balance sheet management: Estimation and simulation of risk-factors[J].
Journal of Banking & Finance, 2012, 37(12): 4711-4720.

Best M J, Grauer R R, Hlouskova J, et al. Loss-aversion with kinked linear utility functions[J]. Computational
Economics, 2014, 44(1): 45-65.

SKHIEE, SRFR. PHFIRER T E M AT 2 MBI [J]. RO TRMIE 5ER, 2012, 32(5): 1048-1056.
Zhang C B, Rong X M. Optimal investment for DC pension under the affine interest rate model[J]. Systems
Engineering — Theory & Practice, 2012, 32(5): 1048-1056.

ZEihih, BER, ol ZHF HIM HESR T RFEA RSB [J]. Ko TR 5508, 2014, 34(11): 2783-2790.
LiJ J, Yang B C, Su Y P. Interest rate risk measure model under the multi-factor HJM framework[J]. Systems
Engineering — Theory & Practice, 2014, 34(11): 2783-2790.

FAHE, WAL T2 BRI i 3 SRR TR [J]. FEE BRI, 2015, 23(6): 9-16.

Yin LL B, Han L. Y. Multi-stage stochastic programming model for active and dynamic government bonds invest-
ment strategies[J]. Chinese Journal of Management Science, 2015, 23(6): 9-16.

Gajek L, Krajewska E. A new immunization inequality for random streams of assets, liabilities and interest
rates[J]. Insurance: Mathematics and Economics, 2013, 53(3): 624-631.

Li D, Rong X, Zhao H. Time-consistent reinsurance-investment strategy for a mean-variance insurer under
stochastic interest rate model and inflation risk[J]. Insurance Mathematics & Economics, 2015, 64: 28-44.
Chance D M. Default risk and the duration of zero coupon bonds[J]. The Journal of Finance, 1990, 45(1):
265-274.

TRIE, HEK, R SEBAXGRMF R [J]. FHEBEEER, 2006(2): 53-60.

Wang C F, Yang J L, Jiang X L. Management of interest rate risk with default risk[J]. Journal of Management
Sciences in China, 2006(2): 53-60.

XUHaHE, TR, BEZE. ETERAXRA SRR 5 AT B EAL [J]. ER2ER, 2010(2): 278-288.

Liu Y P, Tu R, Chi G T. Optimization model of asset-liability portfolio based on credit risk duration immunization
of interest rate risk[J]. Chinese Journal of Management, 2010(2): 278-288.

Mok, i @og. PIEAE BAKELES R Monte Carlo 779k [J]. BEIREE24R, 2012, 15(4): 88-98.

Chen R D, Lu J R. A Monte Carlo method of integrated risk measurement for defaultable zero-coupon bonds[J].
Journal of Management Sciences in China, 2012, 15(4): 88-98.

Drehmann M, Sorensen S, Stringa M. The integrated impact of credit and interest rate risk on banks: A dynamic
framework and stress testing application[J]. Journal of Banking & Finance, 2010, 34(4): 713-729.

Chen R R, Cheng X, Wu L. Dynamic interactions between interest-rate and credit risk: Theory and evidence on
the credit default swap term structure[J]. Review of Finance, 2013, 17(1): 403-441.

Duffie D, Singleton K J. Modeling term structures of defaultable bonds[J]. Review of Financial Studies, 1999,
12(4): 687-720.

KR B3, HRE - I R FRXE - . BERAER M]. R, S5, ARRS, % B EEIERAEAR
#t, 2009.

Duffie D, Singleton K J. Credit risk: Pricing, measurement and management[M]. Shanghai: Shanghai University
of Finance and Economics Press, 2009.

Ak, A AT (M. U0 EARKZ SR, 2004: 229-230.

Peng F, Wang W. Survival analysis[M]. Beijing: China Renmin University Press, 2004: 229-230.

BEZE, FASC FET VaR 2 0 a5 A TE BOUIEAL [J]. BEL TR, 2011, 25(3): 123-132.

Chi G T, Yan D W. Asset and liability management optimal model based on VaR preparation duration gap[J].
Journal of Industrial Engineering/ Engineering Management, 2011, 25(3): 123-132.

FHEAT. FHEAT ML VLRSS [DB). ki JoET, 2013.

Dalian Bank. Small business credit system of Dalian Bank[DB]. Dalian: Dalian Bank, 2013.

BEZE, KER, FoRk. ETEWGE AR R B = A ISR [J]. SR TRYM, 2011(2):
161-172.

Chi G T, Zhang Y L, Wang Y B. The incremental portfolio decision-making model based on the interest rate
risk immune optimizing of total assets and liabilities[J]. Journal of Industrial Engineering, 2011(2): 161-172.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


