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%3, DS bR LEMBIEESAMEENI, FRICE-THF» v V2 70-DKEINIRTEEINT
WBESHHDTH 2, BIEFHTESS (fixed income securities ) EMETH 2 oSDESEMEE|D
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i=l j=l
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=1 =l
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T, E1HTEESHE—RICTr THRLUT, HEOBELE -0, BB F0fos
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a. o4 —JU K (zero yield) z(t)

D(t) =exp (—2z(t) t) (14)
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t
D(t) = exp (—ff(u)du ) (15)
0
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0
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DR TEET 3 T EATE, ThIHT 3 SMESOMISEHS,
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THROTENTE 3,
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)
dF. (1)

A AV 2w S

()

(X-4) EFOHMBEDEHDOE LEF (RES&PIZV 7 H)
()

dF. (t)
\@ﬁﬂi’/? b
t
0

\

()

CDEHIREFTEICL-THEONBEA—ILFH—T%,
zoe (1) = z({t) +dF.« (1) (k=12 - +N) (22)
Lt 3L, COLSHREAETRT 3 EMBERMEBOKICELRDLIICEET 5,
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L, TV BEEAEHOKE X ERTHEER.
T, THICHT 2 SMBROMEER). ROX S ISHEEUIN 3,

dv = an};x +Hzr3\;2+ L +HN‘§’N (25)
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%, BREME (X. ] PEHRTIEMTIIZNAT 2 &5 BEETH (BEXZ Lol
N3) RT —RERTEZEICL-THELAEDLDOTH 3,

dFe (1) = RuidG: (1) +Rux2d G2 (t) + <« = ¢+ +Rund Gy (1) (26)
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TRTIBOEETHS (X ) & (Vi) OMICRROMZEND S,
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Y = R™ X , @n
7=iZL,

Ef, MAOEFRNLBEGNSHRONLBCE (A. ) & (T} oKz, GEQENC) RO &K
5 1SBAGRA S B,

I = RT A (28)
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FBIWM |PYXJICEATSV aROHA

BLIE, BoEiTR, SFEHNT I LMEIOMBEE%, BREEICL->THAT L5752
BROAEERUIc. BICENY, MEREERDBAN D OT(LISHT 3, MBS OMEE
BEERNCHAT 201 LT, VaR (value at risk ) H#rid, SEBREEFRO—ELHEICE
XTSRS, SEREHEROEH T IHEEERL T, SMEISOMBER)
HEREHICERLELIETHEHDOTH S,

(V a ROEHHE)

REFMLV a ROFAIFETH 2 (SHGESEEE) ki, () RATREShASHBZEOV a
RiZ, —BHICROE I ICHEIN S, (DEEIHETR, | RECEOHIHRENL B, )

VaR = k() VvIVATZT QT -A (30)

7 el RN (AL Az As. =00 L Aa) T 1 1IREBIGERY L

T = o2 cBKSF 4 U F 4175
s (ﬁﬁﬁ?‘l)

O

(&) o« i3, dXe DEFT4 Y74 (1 ERE)

Q = 1 : 3T
1 CHBRTH)

P 1
(E) ol dX, &£dX, EDIEBAFEE

T KEURE (R
k (¢) : EEESICHGT 2REREOER (RD

ST, BREEAEEICET 2 Y R 7HANCEET I, &RIOMEMBEDTRIZ W\ DHicHE]
LI E0ERC & » TRE LR, SUEEE0&FIKkENR, —BHLERRICEH T 2HEE
REERX . ISXHET 2, £, TAOoOEEd X X 3RBIGENREDE F LIRD30)RD A,
L8B3, COEINFEBAETH CLICL->TEREICHT AV aRIFHEZIN B, BEENCIZLL
ToxHicHBIh 3,

9, B0 L S IC&FOBMBEOLEERIdz (1) %2, BE {(dG. (1) } ItX-THET 2L (
BN , SHBEROEBEHAVIZERDLdiIcEENI,

dz(t) X1 dG () +X2 dG, (1) + +++ +%x dGu (1) (31

dV = T1 A +X2 A2 + ¢ ¢+ +%y A

~~
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CORBAEDHET, VaRe BRDESICLTHEENS,
var (dV) = E (dV?])
= E ( (AT +%X) (AT %) ")
= ATE(%-%7) A
= ATITQ+Z+A (33)
@) var (x]) i3 *xofEERT
E (%] i3, *xOlEEEHT
HREMIOMHFEIZO EFELTWS CITTY bERET3)

VaRe =k (g)vevvar (dV) (34)

(H5—2DV aR)

T, ICTEFONEBEOEYETTRT IRBES, {(dG. (1)} 5 {dF. (1) } X
TEIEEEZS, {(dF. (1) } iIKX->Tdz (1) REHRDLIcHEETh, SHMESOHIZEY
dViR@ORDL I icEE i,

dz(t) = ¥, dF, (1) +F2 dF2 (1) + <+« +F¢dFx (1) (35
dv = .0, +F2: N2+ <« +5uIlu

= 0" -y (36)

CORBADH E TR, SHBROMSEYDOABBLUVaR, BKRDLSICKE B,
var (dV) = E (dV?])

= E (™ %) (MT -9 ")

= N"E(y-¥7)1I (37
VaRr = k(¢)Vvvar (dV) (38)

(278D V a ROBEFR)
DESRLTHRONS 2AMEDOVaAR (VaRe EVaRr ) OBRERTAHL I,
BLHMTAEBD, &HOYMBECEHEERRTOEMIRELTEANL, EE (dG.
(t) ) AoBE {(dF. (1) } RERTADOICAVWSNATHIRIZ, VaROHEGE)RKDITMH
TL 21HMAT7IQ %, MALTIERTIIRTH -7,

() HEBTRIQIE. EEXNFMTIITH 30 O RBKSDEIRITIIC L » THALT 5 2 &%
TE, TOMNATHIADHBRSIEEELS,

(&) BEOEORY, FRECZEMICRELAHSD (t, ) 2EBLTERRT 5,



a. HEBITFIQR, ERTFIRTHAILTE 5,

A
A = RTQ'R = Az v A >0 (39)
A3 (k=1,2, » -, N)

An

b. COEZRTFIRICK > TEEZEHRT 3,

dF. (1), «+, dFx (D) ]=[dG1 (), =, dGn (t) | R (40)

Ru. sz. bl .Rm
R = Rz1, Rzz,  ** Rax (41)
Rui. Rag, «+ Run
I Y=RTXTHAEICEETEE, ROMBBEETRTIENTES,
E(JF*F°)=R"E(X+%7") R =RTETQ-L+R =ZT AT (42
Lichi=TT,
VaRe = k(@) VVvATZT QXA (43)
VaRr = k(@) YVIITEZTA-Z-1 (44)
VaRec = VaRe (45)

115, &8 X7 OHACRAMTICE TS EFREY (dF. (1) } 2FETIHAICE. EFE
NEOBRSE2LWERT 2D TIIEL, TONDEER DDA EHEHT S, Jhid, (39)ROXA
BRADS bO—MREERA L, TOMISOVWTIRYIDBRTTWELE2ERL, Y XAI7ROZTHROB
Ao REERNSLETH S,

EAEW ZTEEA— T+ UFOEFY IO

CZETOBHTIE. SRBTZHIVEEOR—- b7+ UANSRETEF+v270-13, T
NTHE—ERK FATHR) OPTRETIHDERELTE L, LML, SHEROBEICE-T
2, BMOBEDF v v 2 70—2REIEERLITLOND S, FILIE, HEEEREICERX
Ty, BEATY a3 VIEENRFNICY D, CORTIE, FOLIEE— LT+ YADEFIY XY
EHAT B DOHIEAITOVWTEL 2, B—BROBEAR, TORERIBETH S L) EEAHN
TEhE, FEEED—MELAT LIS,
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(BERA—-PFP T+ UFOF+vPaT70-~-H)
SHMBRANOCRET E2F vy v a70-%, BEBIIKODESICETT 3,

Bsm A = F+ryvazo— (BEE) t (=1, « *,N )

(kxx) EoEKE C, (0

gIEK C, (D

FT2EE C, (2

sIEEx C, (D

COBZOMEEE, BEER (i=0) KRELTHRAT 3 KDL H I3,
I N
Vo (A) = =M ZE(C, (i))D: (t;) (46)

i=1 j=1

L, M 3% i EREEEER 0 CRET 3RV —
D (t,) BREiEROE&H 2z, (1) ICX5HEBIK

Lici-T, EHEERId Ve (A) BROXSICET I ENTES,
I N
dVo (A)= ZdMl (ZE[C;(I)]Di (tz))
i=1 j=1

I N
+>M = (dE [CJ (l) ] D. (tj )
i=1 j=1
+E (C,; (1) ) dD.: (t;)) 47N
(BEEA—- 72U FDERYRY)
Codit, ROXHSBERICEDLS Y X7 DRBICENEEATWS,
a. i LT, ABYRY (=dM, ) OEK

N
ZE(C}(i)]DI(ti) 'dM| (48)
=l
b. iicMLT, €FYXZ (=dD, (t,) ) DEXK
N
M, + = E (C, (i) ) dD. (t,) (49)
j=1
c. BiRHLT, F+v Y2 70—REBRDY RS (=dE (C, (1) ) ) D%
N
M: - =D, (t,) dE (C, (i) ) (50)
=1

(&) BEFAESSE, dE (C, (i) ) =0T, TOBIBTINN,
Codciz, &FIPEE, BRESOBRNA - TL 394edENH 3,

BICSRY X 7L TR, F+vra70-3RETIEER I 8IC, ZOFEOET DX
EOEIHEHB YR [dD, (1)) | BFETHILINS, LIA-T, SHERSICEFOH
B DH A T DEBREDOHRANULRITIL S, ,
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COEIRBEBEAR—- b7+ UADERY X7 #HEENEET B, £, Choo&ERD
TR BRICEAHAT 2 2 ENE—TH S5, KIS, TORICERY b L EFRHEREOEF|
DR — MRITHT B3RS F 4 Y T4 FTHIRHERTRIEE->TV a REHET 5,

ZOBNCHERT 2HEMGTTI T SERROSFELTRVEEAR SN D130, KEL—FD

FTH, VWL D0DYI—F /I NTH L) OEEBRNEENCR oS bOXH 5, HRA
Yy R7EBEEZT) LTEBIET S HDTH 5,

&-5) ZBEER— b7 4+ ) A OTHEMBHEDA A —

Co(t) :Fv»vvazu—

Vo [------------ PVo [----------oooomo--
= Mo Do (1) T T T T T t
i C. () :¥ryvavo—
D PV, g--oommmmemomoenee-
'5 M, D (b) T T T T t
C.(t) :Fv+vvavu—
E‘ """""""" PV, [-----monoooeone-
E M. D. (t) T T T T t
Ci(t) :F9»vwvazu-
1 1 ¢
T T
 mgy x| PP

LT, RB.
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F5E NUFVIBBILET MY RIOHM (1) — BCESH

BITORETIREAMD AVWIRERERL, KL HFTINUVFUIBE| & ThV—F4 v
TEEl KHBEIN 5. TNFhOBEIOFBBIRORDELDTH B,

(FB-1) RUFVIBEIE PV—T 4 Y EE [ DB

A2 P24 ¢l bo—F4 VIBE]
FEHR A& LCiliiis TFRE sEE TR
2IRTIRDFFIE | 47 L bLEIRL FET B 2 EA%TR
EBORR BN (+B218E) FHMEEE
&R 27 | FIBUINZ OHR P 8 DR
#LIeeEhE | Rifeit S

CCETR, TCIREROEMIIFELE LTEREN 253 IFL—F 4 VEGIICEBIT2E
FlU X7 DHAFEE] ITOWT, HICRICEDMFTPV a REEOFEXJE LN, £ EAHIC
RV F U IHENIcEF 3E8F ) X7 0HBIFRE] IKHET A EE2RAZONEKTNORETH 2,

(XvF 2 TEREIDEER)
SHMBFRBANLSRET 2F» v V2 70-2RDLIITEET 30

Fm A = Frya7o— (EH) t,
(Kxx) wCa (t, <twn)
wCa +1 (t; =tuy)

reEl, wo cFHAOER (w=t, —t o)
Ca : &% (ERZR)
1 T RBOF ¥ v 270

CDOSMBEEOTEEEYV (A) BRRDX I BRSNS,
N
V(A= wCa ZD(t,) + D(ts) (51)
i=1

—F L DEMBEROMMEEBA ET5&, =4 =L FDEE ((INR) HSRAHIRED 2o
N

Ba = Wpa Ba 2 D(t;) + BaD@n) (52)
j=1

72tZL, pa : COSMBEREFECHM tY . FHAVERW
DIFED/IN=A =)L F

(BXEGDREEELTIHET 5 LxANMROoN S,
N

V (A) —Ba= w (Ca —paBa) ZD(t;) + (1=Ba)D(wn)
j=1
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= 3 Ra (K) (53)
k

722U, kKIZSHPM I SHEL, t, €1« LIEHIBROBEME,
w (Ca —Pa B.) D(t, ) 7212 (1—Ba ) D(tn) *
BHELUTRA (k) &L7

XV F VTR | DIREORR)

CORDEDR, REiECL > TEEENTWVWS COWNG | OFEEREER T, —AHEdE, C0&
MEEINSEBONAZEFHRIE (=wCa ) &, COHG|DOMIBICHNETH - - 401ESE (=Fm *
, BEOTIETHOHDTHEEL - LRELABESCLBELRIXIFIE (=wpa Ba ) EOD
FBINX, BLURBZERS (=1 -Ba) OREMEERT,

CORDESFRTEEI AL, AEF—HTEIEVIETHS, EDICBIETAOE, M —Fyg
vIHEICH T AIERTEFETH S BENE] OEZFTH 3. —F, BLIBET300F &8
IECHBEERTTE, NV I/AEIIRB A ERTEFETH S (Riffkic & 28IR9i8%8) 0%
AHFTHB, FEDHEMEERDEIEICL ST, BIEIRELLBAEVIDONGHNRTH 3,

COXIRHEL, SENEBOBEAOBEIZEICH-TEIRY, SIEELADESEKX
DL B,

]

2V (A) - = Ba =2 (ZRa(k))

A A A k
= = (ZRa(k)) (54)
k A

BEREDBGI LIS oW T bEIROHEZEIT . XL, ARFTIREOREICL > THEINER
& (=il =, FHEOTHTH SO TEA LK LRELBEOFI BRI EHET 3,

ZB-XZVL)= = (ZR. )

L L L k
= X (ZR. ) ‘ (55)
k L

KiZ, DXL THONIHERERG DB (54) & BHRRAES | DHF(55) 2&3HT 5,

(D) = ZV(A)-XZBa+=ZB. -3V (L)
A A L L
=(ZVA-ZV@L)]-(XZBs—-=B.]
A L A L
=(Z2VA-=ZVdL)) - E (56)
A L

feiil, ERBECEAORESERT,

&HZ) = = (ZRak) +=ZRu (k)) (57)
k A L
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EARHREMEOTEIN S BEORAH (E) 23|\WdbDTHD, B LR LS EEH
Witk -T, BLHHM I« CRRT2HMBROBEHES, SLHERSICRERESG| & & kR
BEISOWTAR L bDOTH 3, RERGIOREAMIFEATIINT VALTVAY, f$RIcE
WTIRIMBETEDRVICK > TREBRENE L 3, 2%, BRATOSHICL-TEELREK
E L BA R BN OB EMENRELTH I EEX B ENTE S,

CDEHIRLTHES IELDESHFEEDOHMIRIINDATHEIZ, SORKRDLIICEEZET &N
T3, 1B, MEOLDHRKBZREROTHIEEL T3,

ZRak) +=ZRu (k)= =X = w(Ca—paBa)D(t))
A L A t, el

+ = = w((p.B.-C.)D(t,)
L t; €1

= (= > wCa D(t; ) - = = wC. D(t; )J
A t]EIk L t]EIk

- (= > wpa BAaD(t,) — = > wp. B. D(t,) ) (58)
A t, 1« L t; €1«

(58)RDE 1 HIL, HWEICE>TRE > TVWREFIDOFHEROBEMETH 5. £/, E2HEIZ
A = FH=THENTWA5EIC, REOERLZEHRETRET A LICL-TBONS, Wb
WEYa—bT77 T4 vIUREBREOEFOBMNMENSRIEL T, 81 E I SZERT 288
RIELTVE, FBRICBITIEEBAENCELZEF|Y X 7%, BRIDOENTHREAB&iCk
-T, Ya—bI7 074 VIMBRERBLIZEZEZ SN B,

(X F B IDERY X DER)

wic, Nv—F4 VIEGIEEHIC, DX EMRICK - TH O N ABETESEN, &R0t
HWEOTERICH L TEDL S IKRICT 20EHAILTY R 76 ET 3,

SR OB EDTEYERBRT A 5EIR, FU—F 4 V7BElIICHIT 285 27 0HAIDES &
BUL, RD&SHAEZERT 5.

a. 1=V KA—7%28ME (tine bucket ) KRHLT, ENoEMTICY 7 hEE35E
{dG. (1) }
b. EMEAAMMERRES B ONDEFLIICE > T, 1 — IV Fh—72E12YhTHE
{dF. (D)) |
CNBDVFNADFEICE > TA = KA —72EWE ¢, BRHLT/ U+ VREI0MES
?g?(%;v%oﬁﬁiﬁ)ﬁEo;ﬁn@ﬁT%m%ﬁﬂTa:ac¢ot.ﬁﬂuxaﬁﬁ&

NRUFBEI0O&FY R 7HAITIE, BRCELEESCBRALTRAIEN, JORHEA TOR
HTH3, S , .
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(&-2) NUFUIBEIE b U—T 4 v TEEIORMTE S &7 Y 2 2 HeiE

AWVE D2 4: L FU—=F 1 RG]
i ras 1] g (=1ARFHEZR) FREEE
B UOEOEEE —
&R DHAfEE a. RARH (bucket) BOBMIZEY /i,
DEBDER b. EBIRRSTICK BEALE)
&P 27D Fs2a. b. icxtd 3, iCa. b. kxftd 3,
fetE{t M D BRI PR DO RRIGEE
BLUEFEROREE —

BOEI NVFEVIMEBICHETBESRYXIOHM (2) — VaRMFICHAT

FU—F4 VBGENL, SRBREEHMTERAL, 2OROTREEOMRICEK > TR EE
TELILMEITH B, FRITHLT A F U 7HENL, BENLEEHBEOTCRAE LTEE
THEEL, ZOMDOFBNKICL > THBEEWET L LI BHE THBE, £DYH, &FIEFHICLS
PEE~NDOHBZ, b —T 4 VRGP EREE | OFHRMEEDIEBOT TEBICRNEDITM LT,
NoF v IEEITRERZ TORICH: > THIENZOEROF TP - { h EFRNB &V S REEN
5B, TDHER, F—F4 vIBEITREHEOEFIERCOVWTDS, ER~OLEBAEEI UL
EMN DI LT, 7S F  FEE I TREFMOMEERIIEHIZTN, RHeNICHEScRIZT
MEAZZRFNIESITV, 2L T, BEHEEORICIEENEBORBEDOL S B HDICTOVWT HE
BT BENNRELILE,

FESTICBVWTRLAAFEICE - T, &FERCHT 2BECEDRIEIC>VWTR, FVv—Fg v 7
BEI &NV F U TBEID b oENFORYERL S>>, SIEEEEICEANNETILERTA2 &
NTELEEDNS,

LAL, EELRLDY R7HBIFEETH BV aRAFISOVWTIE, £0ORANITEL AN, —E
e o iCB T 2EEEHORZEE, —EDEHEFEOTICHELELSETE2HbDTHY, GEHMOT
BEHERRICLI =T YIEEIOY R 7HANCIRET 305, DLV F U TEG|D
JZZHANSHLTIE, RDEFORETESORELVL LS ICBbh 3,

ZITEETIE, NUFUIBBLHCHT S (Va RSFICEUOSFREE] 12oWT, 0 &E2DY]
DOEBFFTEEELW,

(XU F VU TIE | DOHESGAP)

HEIEEHSOBEIESVWTHY Y a VREBILDTES L —7F 1 V/BEI LB, NUF
VBB E MBS Y 27 LOP TR L TO BN EBEEORMICHE - T, MEHTTGAP
ZRB-oTWAIENEN,

e & A, REROSMEG M S EOBEELFIRE LM | EoRENEAEEE M) Fo4r
BT, M oENCIE-TWAET 3, —4, ARRIZHEMN 2 E0ENHES M6 » BOE
PHE&N, chbESAREE (N) FoHRICETEN, I OEH4RiTwWa T3,

IDEE, BEARD/IST VAEEZ R L, ROL I BHENRLT 5,

60M+12M = 24N+ 6N (N=2.4 M) (59)
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(E—-6) N+ VREID/5 v 2|

1 8 (124 MEFHRS
( 6N)
5EFEH (60M)
2 EEHAES
(24N)
(E) WMDY, BEA&Z
EZIEWHDET B,
E3 :némﬁﬁﬁ{iwaﬂﬁﬂ%&GAPum@&')z:fzso
(Z&%-3) GAPO#H
BE&FIER
tA &= "R GAP(1)
Im ~ 6m 2M- 2N -2.8 M -2.8 Mt
Ta ~ 12a 2M—- N -0.4 M - 16.8 M—0.4 M(t-6)
13m ~ 24m M- N -1.4 M - 19.2 M-1.4 M(t-12)
25n ~ 60m M M - 36.0 M+1.0 M(t-24)
60m ~ 0 0 0
(F-7) GAPO#
+)
6m 12m 24m 60m

0

)

E—EROBEAMCANMDE LI, WbWwa IERIRE) K85&, TOGAPHBENR
ELEILB, TOXHINBGAP() %2, H5HTg(t) LB IEIKT S, '

g(t) = GAP( (60)
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(eI s SREDHORREOE)

DL THEDT T, BELSOSFIEEHNLPOMLHERICER w&%‘x. Bo 127ZL, &
REARCERAzNZ&HIR, BLBTLETT3b0LRET 5.

UAEtEL, BEDOFEsA (s<t) RRELASHEDHEdr(s) 3L, ThoDERIE
B AOHRHARICEA AREBIR(M) B, ROXIicHESN S,

1
dR(t) = = —— g(t-s) dr(s) (61)
s<t 12

frE AT, ERTHAFOLHEER ro 2BOCLT, RIBA, BHTEORD LS RESHAT 3
EFhud,
2r ‘
r(s) = ro+ Asin(— s) (62)
T

ZROZEHIEA r (s) 3, ROLHFENSB,

dr(s) = r(s) — r(s1)
n 2rs T
= 2Asin(—) cos (— = —) (63)
T T T

L7chi-T, & t BofRiEREMIKRATREINS,
A V.4 2rs r

dR(t) = = — g(t-s) sm(—-—) cos (— — —) (64)
s<t 6 ‘ T T T

C T BIBANTEREHTH D ZORFRENRDMN->TVWEETSBE, dR(t) HFERTEEN
D, THDEBEEDTT BHHtOARU) &0 S ZADRIME] 2KHDBEZENTE B,
FDEE-W (t : ¢) &T5&,

W(t:¢); Prob (dR(t) £ -W(t:¢)) = ¢ (65)

&Fk#r , TEREINSEREVIMMELRER,, IS LT, ERTIHMUARERG) 1, kLS
iKRIhan,

R(t) = Ro + dR(1) (66)

IhH—EHK (WLERPMIEE) 2TES L, 70—_@%& LTREDIRELLD, EREh
HEHEEARICEWVAL I &S %, LA -T, 20RBVALTEEEDS 280534, —EDEHE S
DTIAEEL, DOMULHECEAELE LTRATELISLEND S, T7HbL,

R{(t) = Re¢ + dR({t) £ K (67)

L7zp$-T, dR(t) £ K-Ro &R 3WANBECEEICAVALTEDTH B,
EHESDOT T, V :

dR(t) £ -W(t:¢) (68)
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?56b“5)
" W(t:¢) —(Re =K) = 0 (69)
ERBEANTNICY B It 3,

(K- 8] HEEAICRVAUEZKE

R(t)

BEEXICRVALRS

3B, ERTREMNEHE—DDOEAMTICK > TEL N, —BHNICRIEROBHT, O&ROK
TEXLZLENUBETHAS,
27
rs) = roe+=A, sin(— s) (70)
j T,

EFDEEICE, BRADEROEEINE L B~ ORBIRIRDL HIZIE 3,

dr(s) = r(s) — r(s-1) :
/4 27s /4
= > 2A, sin(—) cos (— - —) (M)
.i Tl TJ Tj
A, T 27s n
dR({) = = — XX g(t-s) sin(—) cos (— — — ) (72)
] 6 s<t T, T, T,
VIF, &8,

.-lg_



(REHIC &L SRR)

TEREDNRFT VRV PDOGAPIHLT, ELATIRIEA=3%. BHT=>5F0&FERE
SlEEEIT L, SHEHC r(s) PHMBREHIR®) & GliEL) k53,

WAWAREBOEHERIC L MBS~ 0BT GIEL) ITRT,

(S HRDIERE)
COFEICMEBLTE, ChArSDBBEELTROLSBHLONLETH B,

. BEOSHEHHMSZORIBA, FEREH) LBHT, 2HHdsIL
. RIS ERIKEE r o ICXT 3, FHERSHIMERSKER,, ZHET L
. MEHMRKZRETHIL

. LEEOEEDD LI, {FHE ¢ DESERIKEEZRHSEIL

Ao oe

B, BSAUCBUBA(L) (FEER) & CONRIKEBISGAP() Oz, @2 i
ALK RGNS B0

WFhicLTh, (hrv—F4 Y7EGEN KEHEINAVaRAIFRBEDEEOETIE Y0+
JEE OY R BROHFACEETEXNWEEDN S, Va RAVEHBOTIBEESOBAHER~OR
BAEZHLDIKLT, NvF v I/BGIREHNEEFEHORKIREZSAALENHB I E, b
V—F4 VIEEINE 0 DIEE,SHEELT, SHEGIHEEOMENZDE z SRR ETID
LT, SvF U EEDIBRIILEDETO~DIERE LT—FED/ Ny 77 —% b >TWBDA
LET, PRERORDALT L HEDIKECERCEVAL Z LISV E, BENEDOEH
TH5b0

SEROERLSRAANFINEAHTH S,

LIF, &8,
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HBTH FTOMHOLPIBLEY XY (HAESIRGNOARG)

ClETOERTR, SMBISNORETEFrvvaTo—i3, BHEBDICRETEHDEL
TH->TER, LIL, BTOREARSTEICHEVWT, SFBIEICE > TIIREIcESLFrva
T7O0-NY T MTELINBENEET 5, FEO— U ECOEESHELOUBRRENC, Tt
HEOER Y 7 PEENZNITY /B, COXIBERIZ, BELHERONICRET 2 SMBZI<>
WTO LRI 2TETAIE, ELTHRIETEIENTE S, BITICE > THIUTRERFOIX
EBEOEEDIOT LIS,

CDEHINRRRR, EFOEHCL>TERI->TL BT ENS, LVWEKRTD I&FIY X7 &L
TRA B ENTE S,

2 ZTHEEITI, &Rl R7ELTO THRRAMEKIDOERE] IZOWTEX 3,

(HRATRRA IR DERD)

SFEEIC K 2 FIRAAFIONR & 12 2 SMERIEEFESTH 5, EEFIMTERIZ, TiHe
FOLETICE-T, ZOMEEVIEHTI2O0KHTH 2, FEIHMEELESEES &, @BIZRD
LIHicFEEIN B,

V(iz) = X C, e zttided (73)
i
& CAPRBITHROPICIZ, BHOSHBNREEZGCPHEESOHERFITZANL S IZ, FOMEEH
BIHEESETHANDE I ICBERTE LTI S WE SR LONEET 3, TOER, K
5@k ME (TIREE) EHBAEKNOME FRESTEIEATER) LoMICTESNEL, BE
BEABLRBICII TERINEEZRIRT 3 LItk > TRET 200 THIBRIMEY] ThH3.
BEOBIRIERIROLSICERINS,
(BEMEE]) Max (=V(z), = (K+G) ) | (74)
(A fRfERs D Max (V(z), (K-G)) (75)
722U, KIZBG|0HaEE;E GREBNFENTH 2,
TRHL, BTILE > TORENG DFTIE, FRREV(2) , TEMEE (K+G) oa—-Lxr7Y
aEBREFELTWAE LI B,
Max (-V(), — (K+G) ) ==-V(2) +Max (Vi) - (K+G), 0) (76)

ERAMBEITIE, REEV(z ), TEHE (K-G) 07y M7y s VEBEIMAELTHAS
T &3,

Max (V(z), (K=-G)]) = V(@) +Max ( (K-G) -V(z), 0) (1M
&) WFNLT AU AT a v THBe

L7cd-T, BEIRAELTWA I oDEIREEA 7Y a VEFBEFMICE > TRIE L, £FIZ
BN ARUGESZAEL T, &FY 27 & LTOMBIRNEEETICENEI ON B,
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(K&RiTEI & L T DERRATARAY)

EIAN, MRRRRKHEELSZLTOLI—DERIE, [KRITH) LLTOERTSHS,
THHEL, BEOTNTHLEETELLL S BBFAENEAHENSDITRINTNENSI LTS
%, BIRAIRHIERIT LA ERBEE TS, HE) OMERTHEEI 3 L1 (NG
3L, BICHRAREOTRIRBE TS, BERH FOEHTHFRATFINRET 5,

FRUH LTI}, ARITHE L TORRAIRAORELEET VLT 2LELNH 5. FIZIE, HARRAT
BRAONR & 15 5 SREG IBREH (1) IS8 LT, HIRATARRERME o=, Xi. Xo. Xs ) %
HELT, Bt TOSRITMFIOEEEN (1) ZROK 5 ISHAT 5.

N(t) = H() ¢ (t, Xi,X2. X35, * ) (78)
2L, ¢ (t, X1, Xo Xs ¢ o) OREXEX, OFIEHEE LTI,

SRR ATAZHTHE OO TR i (E
. XSG | DERAFRE

. SF|OKERERTER
. BADOEHFA

. EDMERERF

® QA0 oW

BENEZ OGNS,
ZDEIICLTESNAEBREAOFRAEZR L T, BEAROTMEAL KD, Soil&ME
BT ARICEASHET A SIS~ TERY R 7 DEEETI,

(&) ¢Ic& > TEMBRDOF + v ¥ 2 70 —NE(LT 3, MIETHE & BEIEREBOZER
AREXHLYV I 2=V a VERX>THET 2FDOHEND 5,

WA RE RN ¢ DFARICL L 30Y, ERIOLERTRICK -~ T, HRRAARKMNHEMLE 572
BEiciE &, &HiIcHT 2RCEOEMENBIE LIZUH B, ZNICEST, &MY RIDANy Y
DI-HDOEE A EHT EFOMEETH &K 5,

(- 9) MRATRMRAETIROA £~
=

BFIvT b
DRER

mEFIRD
ReE

WESF | SFkHE (2)
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I @R URSOEREERY Y OTRILE OBIK
CNETR, BEOSMERICH LTI RTR—DSFOMIEE 2 (1) Itk - THREEFS &5
HETRRALTER, UL, REOSMABORATIETIR, Fvv a7 O—2RESELH0
ERLARLPEDSMESINE| X N3 TBORMEOEE &5\ Z0SMESE KT 58
FEOBERIC L - T4 15 S&FIDKENTEET B
EFY R 7 LOMEIVDIEL, REMELEL [ERTE) OSFOLMMEE 2 (1) (ol —L
FeRR) THRTET3E, ROSHEZACEESNISHOMSHEY . (1) B, KOXS i
FTENTE B,
va(t) = z(1) +sa () +8a (19)

L, sa (1) : GRERANBT AT TY —ISLBDOX TV y FillE
Ba : SRERZABEICT 2 BIFFICL 2 ER

DL HERFOET, Sa (1) DESICERMEG | DEFEEOEANENRIRENSE I &I 5,
LITTit, SMESICERINA&FIKELEHY X7 OFEDMGER, HLUTENSDBEEDOFEIC
DWTEZR 5,

({EBY R DEHR)

B 1HOFTIE, SHBSA»ORETAF» v 270-C, I3, KBSt ICRIBEEICRETS
bDELTHR/EEMAL, LA L, BECREMBFGAORITEHEOERRRICL-TIE, F+v ¥
2 70— bNISWATREERH DB 3,

FOLHIBRAERRTIAHIC, COSMBERNORETEF+ v 270—C,) ITIIHERTY
wi(t; ) BEN-TWBET B, BEREHW() BROLS ICEET 3.

w(t) = 1 (FRtETIRTEIERTIHS) @GR Q1))
0 FRtZTICRITECBELARES) @GR 1-Q))

(&) RERiCi3, BIERKICO—EOTHE TEATHEREENRS 5,
¥ HIc, M (t, t+dt) KB IEERENBICqd t THBELTSLE,
dQ(t) = —-Q(t) qdt (80)
Lichi=>T, & EQ(0) =1 2ERT 3L, Q) =e™* &35,
ERY R 7 EZRUBVWEEOFHEIRV I, ROX S icHESh .,

V = ZC,D{t;)= XZC, ettt (81)
i i

FRISHLT, EHY X7 A3EZRLUBAOTERAWIE, PBHETHETIERDLIICL S,
j

— ZQ(tJ ) Cj e—:(ti)zl
]
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X C, eruntign

J
ZC) e-(:(s))+1)tl (82)
i

1L, FOLETR+F+ v 2a70-C, %, L0 =LK Tz({) +q)] THHE|W=DERL
FERENE, ERICIEBETEOMICTL I 7LNRERI MY, BENOBINROZEN SN
DTBHRIFTTHED, COBERCBEHINEEFya (1) DAL=V FXT Uy Fsa (t) i, BIERHE
KaMH->TL BT Labhnhz,

va(t) = z(1) +sa(q; t)+8a .

(EFYRIOEREERY X7 O

SREGSOTRMEEUE, SHYX/7ZERLEVWHERV, ERY X7 :2ZR LA HERAWER
WT, ROLHBHEET>TH 5,

Uu=YV + W-V) + (U-W) (83)

T, (W=V) IEEIRDEEICE > THABROBHFEEERT &b 5, 2172,
(U-W) E7V I 7LELED S bOTIEEDERESTH 3,

W_V = ZQ(t, ) Cl e—:(:l)n _ZCJ e"t(ll)tl
i i
= — X (1-Q(t;))C, erteied (84)
i

ViZEFOEIICE > TELT BH, TORTEBRCESTPV a RAofrick > THAIL, @Y
HELELD ETHDONER Y XRTDEETH -1,

ZHUCH LT, BGEIRDEEICL S MBEOYMHE ELTO (W-V) bHOERTEYHT 2,
FOERDVEDIZ, BERRIENFERVRET ITEMEZETOOTH D, KMOEINEILT
BE I WRETRFNIHFE (W-V) FERELLEVWILCEET 2 bDTH B, EBIC, EED
ERE: MAHE ORECHET 5.

FDEH), BEEEQ() OV 7 MPFHEEHEOEHD (W-V) 2EHI L 2EREL 3,
CDEIERY R 7OEERBI, (W-V) OXSEEHAIL, $ATE 288 T5060E 0L
THBEF B ENTE B, '

(&) WBHOERY X7 DHAFEL LT, BEESMTOBMIOFT, dsa (1) OXEBC
BT 5 EEDBICEEHAT 5 bDAH 5,

(&) VaRSFDYZRI7BREELTdsa (1) ZBELRES, dz(t) &Edsa (1) &0
SRR S 5 C &Rl N B,

@) (W-=V) 84555, Wbhwa{EHY X7 #E%E (credit risk adjustment) TdH 3,

(&) HEOBESHOEHEFFHFICHNT 3 &, BEHEHTY, SHSHEY, SHsE
27V vy FEH, ERX7Vy FEBREOERFIGEENS, (GlEK2)
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BhHYIC

BT, STOREARNKE] (H2VRIRERE) ORAZIYRIDS>5, &HYRIETEEN
TREENTHAT 3 I ORHEAED TEA T,

BISTHHY X /%Sl » TRIZEREBENE F Vo253 [Fo—F 41 VEE| OIEEE
BoBFEE, THICESKICHRINTOARIEESHPV a RMFIKOVTETIER L, 2018
MT, SHOHRBEDEE Y R/ EERTIHELBEL, SoIE0FELEEER-bT7 4+
AIHIRT 252, BRSO L D —BIEEFR| ) X 7 ~HET B HEISOWTRE L 720

Wiz, ENODOFEE NUF VBB IKHRT 3 2L, BRESOERERICEST
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