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WRE: B WARRREMGFLRARAIT—MNFEBROBTL, AN SAFT BN BR5HTH
RINE XA RBREBGARL X5 AT @ QA FRRERYRBE A RHREMBHS
it ARG M B B G RAIAT A R EM T SR AR IR EM T SRR ¢
AR SRR A b B A R A B R RO T QRATT AT,

KB : A EHRLEH; AARXALF; #EEHT; HEIRE; Kk

FESHES: F8 SCERFRINED: A

0 53] §

FI AR ZH (term structure) , B HEBF A
I7) 357 B A R 5 BT 4 BB — S T 2R . TR R e B
A, EEEMAFNBIINGERE T ZA AR,
FrAFI R BRI BT IRR I EN A FER
fRFFE R 25 2 2R (vield curve) . B R T=E M.
SRR RE RS B U R B]IF
ROZEHE . K, TR R RR W R MR — B2
SR — 1 EA IR .
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W, NE—F R T — 2 Ml REAR
WA BE RN 1), XSRS A BT ASGr R 526 1)
FIZR IR M T R 5 5 2) 1] 22 5 R 45 w0 5 A
T3 3) FIREARR M B BTE SRS HT 4) Rl 2
HIRRG I Sh AR 5) R R B FR G519 h BB K
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Dai & Singleton!* %o} F1| 2 1 BR 45 5 AS B 70 9 )1 494
F1% 3 | Shiller & McCulloch!> F1 Melino'® % (| %3
FREEM — RS AI T, AR RIS, e B U7t
FI 230 BR 45 g B Ve R TF . 5 53X 2 [m] AR H 4
R FH R RS TR M E— T, BA xR
HARREE BT I VE 2 1 3 2 BT AR 38, 33 SRR I
RIETT A BEAT MBS FIE 48 . A SR A 2 4k B e
F b, i 5 AR R AR SR #1748
it 4 T b B FE AR OF , HE AR B b 4R R R WT R
HIBFFE 7 1) .

1 FIRBREWERIL

| R 3R R 25 1 2 e A ) 34 PR ) ) 38 B g AR
—5HR. BT ARPRMAEZRFELES, BT
AR SRR 5 H W] BB IR LA AR « 18 B | 18]
TEA T M, BN TR SR RE R
FIZHIREH , AMT8E4R & T JLUR A R i 3 e 1R
WX SR : T T R 15 (expectation hy-
pothesis) , i 3 43 £ ] % ( market segmentation hy-
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pothesis ) F i a0 PR IR 1% (liquidity preference hy-
pothesis) . 24 T ¥ X $E (B R # AT KHAIE , A [F] 4 # F
MR fBEHEAT T 047
1.1 ¥ HEAPREESFENSH

TGP BRMIERET , AEHR AR
[EEHE 5 2T IR A B 2 AR AR R A

1) 7ER B, Fe R S fR R 2R
FIBIEE I 2R R R —RE R X — R 1 MR
BEETNE, REWEREN 1+ s MRS o 1

B RBBTIE I LI s gy sl

Ufljﬁywﬁ*nmJ=Lmeﬁ%N
Z ¢ B AR FTLL AT LR A
1+, )" )
(L + g™t
A+ 7, J)E(1 + Tn_1,2+1)_(n_1)
(1)
2) KBABHRLE n MR ERERETF
AN 1SR o PIPRE & BB RN EAE,
WETF 1 RS n - 1 IGRE & SRR
B,
(Q+7, )" = E(Q+ r, )1+ 7p,,0) x
U+ 7))L+ 1 nt)
=(1+ rl,,)E,((l + rn_1,,+1)"_1)

1+ r,: = E,(

(1 + Iy z)n
1+ = * 2
Tl Ez((l + rn—l,z+1)n_l) ( )
(1+ rn,,)"
BER(D, 1+ = B
Q+r)"

*E%ﬁ@),l + 7, = E((1+r B l)n—l)'

BE, HEHAERTH,E (1 + r,, )"/ [0 +
rn—l,t+1)n_1:|) ALt )V/IEWL 41y g, D],
(D) FRQ) THFESE.

Cochrane!®’ TSR RIS T XL RIEHAT T
ST, N HTEE LR R AT, R R —3 . 2
B Lin' % 5B oS B S T, 7E R A (] 4 1
T34 BHRFE AR BT LT S B R 4 5
AFTEE PG .

1.2 XFRFREHIR B EEHIE
' ARIZEER A R 878, AR EE RN
BRI R AR AT RGO T T /58 78 3 MR

W, TG TR R R EER B, BT AR
o R R TG BRI, HE bR % 18
B

1) ZEM. Cargill "V FI 2 E A9 F R FIZR
HIRREA BRI AT T SEIE I HEL T
PUARRR .

2) EEN. Leet? FIAERFHREHBA
BOAREERS B, 68 A SCAE DT X G B R IR
BFERMESC R AT T 4007, TA B A ) 2B A i XL
RS EZXM A TRERENHEET S +0E
Z . Culbertson ™) X SR PHER A 2R
RIEZFT T T, R TG BRIA e E
EERE YR Campbell ™ St F| SR B FRGEHIHAT T &
Al , HHE A FITE 2 A T 3 B R B E 4
XU i P 214 T BT LA RIS B , TR R T Cox,
Ingersoll & Ross'®! FFiRH A FIFE AT 7 B E
WAERU (62 B O B ELAHOF J& Y [5] B . Campbell &
Shiller! ™! TI43H7 T KEHIAIZR 220 (yield spread) Xt
BRA RS TR 3 2B T — 55T
BRI IS  Mankiw & Miron''S) 538 145 1 50 %
BRI BRI K38 (regime) XA ZRHARREEH A TH
YR # 4T T SCIE R 56 . Bekaert, Hodrick &
Marshall"”? o7 7R 15 121 ALY o i/ VEE A i
REREHAT T 4347, BH oL 2 /M A it ] 3 T LA
FEAET A RIR .

3) 23R McCown! ®! FIFH 8 B Z A EENT
IR TR AR T s 22 [ P AR S
FTT 53 H. SEAESE SRR, 2 F S BRE5 4 Bl 5% i
(inverted) ,3 MEZC IR XK G . T H., iREH
FHER PR RS 15, R R RSB R K
JRUB T , A TTE S T — M HH SR XU BB RO

4) HEmE. ERREN FRERD 4515 A
MR EERM T EN R E N E B R
BTSSR A 2 A DL RS T a2
BT BB T T SCE . SRS R R : Rl
BRIREA HAFE T TS, B R 20
ZER] DM R R R F S0 Bl i) B4 T , (B R4 3 A
RUFFIEE — S BRI, o, BB
B2 PR RERED) X 5 las R BT
I3 JEIX LR I B A R R AR B T B RS O B
e b BRI AR X AR R IARRES .

5) HZEE YR} Frootl®!) AR4ET 7R RORIXT
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GBI R AE T T RR AR A MR T T 5EE
Gt SRS REVI T G B R R AT
BRI R —ERfbTTRES .

2 FIRARGHESST

L EAA R B F 2 PRI (R 33 757
WA REERMS)  ATARIEA R R R
BT FIZR I RS AT T, REAT BRI
H— 1 EEANA. ARIBFE RS T ARSI
B HAO DRI BLE S & (m) BfETT

Ri% P = 1008(my) + cj:"(?(m)dm,Pﬁ%

B, 0(m) RIARN m BRMF R RN
WEBUE , mo RBFFHEIIH , c RAEH.
MRBE

8(m) = Qg + Za}}s(m)

a0 = 1,£(0) = 0
7

k

P = 1(I)(1 + Za,ﬁ(mo)) +

j=1

czn) (1 + Z:: ajfj(mi)v)

i=0

k
= 100 + cmy + ZaJ(IOOfJ(mo) +
Jj=1

cj;nofj(m)dm)

R, R4
y =P -100 - cmy

x; = IOOﬁ(mO) + cj:oﬁ(m)dm
AT LA 3|

k

y= 2lap

j=1
k

TEEHBRAR, y = Dlap + ¢

BRIZERAMI ¢, ATELEREN £ (m) DU k B
BRI o), 385 o; BEFT LK Mo BRI IHE.
e, BT B R T X REOE R A R 2 B IX ) &
FEER. AEK AU McCulloch™!, Lin & Yeh'®,
Carleton & Coopert?”’ ,Sheal®! Fisher, Nychka &
Zervos'®) 4 Jeffrey, Linton & Nguyenm] PR NGl

HY BB 45 RAEAT T He R R AR S bk B A
JH McCulloch™ 4% SR Hi0RI B 513 28 ek Xt 3 E T
G RBRE T T RS, E R PEE
IERTITZ AR RREEH . ARt B AR A 2]
i Nelson-Siege-Svensson'*> J71: % 3 E 32 5 fr i
R RIPREEHIHAT T fh 1T AR IR I Fbk g
fh Tt H o EFS T3 A 249 XU B B 26T T4
T . BRI FIARIR I35 % b B A 7 U R A W e
W HEAT T A TR AT PR AR AR 5307 X3 26 ]
BGHAT T R —MIAG,, I T HEP B
G Rz .

3 HMERBREHBEILENASTH

F A PR 548 09 S A PAT B s FdE AT
B3l B TR R BRI MR, X R
77 B XHHFH & RS SRR
m, FFHE TR R AR S E AR . R T A
FHREMBTERAE SRR R T A A
EHERM EHITABWER, X3 “RE” WE
B, RZ M E IR R RSN AR FRIESET
KERY T, 5 F| 2 PR G5 #y 89 AT B 3 e
T &0 T WS4 S B R E R R 1T
THRABE.

3.1 FIRBREMEFRESERS ST

| 21 MR 254 R R R T BB B R 3R R 3K
EERNARTNBERRNEITERX. HE
HLSCHER R Litterman & Scheinkman'®" . i H7 X &
R 2 7K (level) il R 2 B (steepness) Fl
(curvature) . {1 7E %F 58 [ 1] 3 15 FR 45 # By B 50
BT ZREEFENER, TR TARHL
HFER,ER T HFRES RENKEEMIE
RGN HEEZRIMER MMIARTKERE,
fiRHE R L) Kl B2 R R AR RR G P Y
fEF.Dai & Singletonm] AREERN: KF
(level) .} (slope) 1845 X, (butterfly) . Chen &
Scott!®) MIFR X 46 B 2 24 : 82k (persistent) , 8
/LIFZEPE (less persistent) g BMER E (strong
mean-reverting) . X $:HR B R R i ER R EZ W
AT i | BB PR Z5 A 1

RS B 55 BLRBREAARY 77 82, B Xt AR el B
RUFHET G RIF KEW S, 0 Bubler &
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Zenios' 4! ,

Zimmermann!* , D’Ecclesia &
Sherris 4] , Martellini & Priaulet(*] X Maitland(4 s
Schere & Avellanedal®! 4> HI X 78 | # L. B K
L BRAFITE 2 H R e S R ERE R M X A F
RIAREHIIAT T F RS FE T4 R0 A
FRAELT] 3of b B T S F ARG HEAT T R
Ay5rHT, FRTE MR B X b E AR SR A W EB R
E#RE THTEIL
3.2 MEHREMNEIURETRE

I 2R A R 4540 28 Bl 45 A [ A R B ) 22 09 AR
x17R 5l , M1 8 FAT R 3h 248 B A JA BR i ) 32 A8
SRR R, T A S R4 B P AT S
BRE & T RR AR S A B A R Y
3.2.1 A EBREMGFITHF

Xt F R R R4 M AT R 3, R SRR RT 3R
SRR A AR AE B 1 R 22 LS AT SR . SR Y
& XRTIFIR MM S, 7= 5 7 A A A BT
BOsh AT AR IR B 7= 4 & A B A R 55 BIBE T
BB 55 Readington ™! 42 Hi i . A AR bt T ¥ 7=
Yk Xt TR 3R AR B ) BURAE, B B A SRTE R 3
B FH 2R FRAF B 2 RS T BK & . Fisher &
Weil*! , Bierwag, Kaufman & Toevs*® # Bierwag,
Kaufman, Schweitze et.all®!) #RR T X7 B0
AT RERE IR 20 1 3 A . 73 4, Bierwag & Khang[Sz]
IR R — R AT R IR P A PR 45
Famst, R A AT AR B R 55 1 B 74 B HE AT
G . Ingersoll[53] , Nelson & Schaefer!>! #1 Brennan
& Schwartz! ™) #5825 H AR L HA S & e i 07
BERIGELF.
3.2.2 A RIREMGIETFTHS

1T 316 FIF AR S TE R AL . [
SR, AT LA B 5 A28 B A R SR A PR 45 4 3F
VAT :1) RHE AL . FI R R 51 R B
AL RGP R I RG22 R F R BUE BEIE . 2)
FREAE AL A 1 PR 5 1 0 s A0 ) R A ER 45 A 1y
Hh B A A AR AR RA B R T 1) AR S B AR A . B BEFR
SR FE e (cutterfly shift) . BT LAy O IF 45 =X
R B R

BT SRR E L AR
%) I H RFER S I A8 AR 3l , B E GRS R A
B, B4 A XX A4S SR B R 34T IR R
Garbade' 338 T FI R AABREEH () 43R Sk A2 78 b

Bt, 40 i % 9 .Gultekin & Rogalski®™”,Elton,
Gruber & Nabar®®! 1 Elton, Gruber & Michaely[Sg]
LN FRERIE A bR RIFRE T SEIE F U
ASAE . Klaffky, Ma & Nozari' ) 48 H XA #A
(EHME A reshaping duration) 3 2 BLF| 2 H
FRESHTERR ML .

Chambers & Carleton!s!! 32 f £ % & #i
(multiple duration) FE L, I IFFZ A AARE
(duration vectors) . Reitano ™%} B9 T IE F 478
3,820 THME T, Bt AR E (OF M
AH) RS ITE, RIS AN
(partial duration) .3 X— 77 ¥ H Hol! FLIT £ E.
Hol* 8 i T 2 T AR B H R R AL “Hl
FIZRAHA” (key rate duration) . Moreno!®) 32 th “—
YA BT, A AR RS E R A AN
PHE— AL, LR — R AL AR — MR
BT rT FRIT R ERE .

BARRZE ST EE SR A AR BUE RIS F]
REH 7 BEAS A B 6 27 i R K KUR:, (B 7E SRR
WHFEE RER A RET 2 R HEAE AT B,
T EL A 0.0 1 46 0 3 BE B 50 2 P R R KUBRS .
FERHA:

1) 3R R 4R U [ AU . SRR BT 7= (DA KA
) BETFXHENES, BFREFYEWALSR
SRR RSN X B E R R LA
FRERA SR A48 A B [B] D9 B I HT 4R Y . X B
TR VLR IR A A A E HEAR 32 A5F IXURS: 4R i 8 15 X
B B A, SRR FR A & R B R AP R S0 R R
HIBEE, ANAEGMAERT RIZEA.

2) KPR EB R4 E M2 EIEPAT
Bl RER (U RAR) EB T XEARIR:
IR RK P, i 28 3 AT, 3F
B30 R 24 7RG BTt 3£ i i HLUE B AR 3
Y280 ABRTERSL, FIR B R G TEFF 1A A 2
KB, T B 3R R 454 i B 3 BEAS AT RE 2 F
F1H9 , A BT RETERT (8] A5 R 4T e B ]

3) EHPE . SRR RPN 5 — A
BB IR) B WEHE X TR R AR e &
TR B A SR B R . B B D) AR R AR RR 4
WAL, AT BES AN F 13 T, (R4 6
AAHREARERS . XEREMFHESFES
WP
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X B R R AR B A MR AR
%, BB B S — PR e, DL B i
BHAM SAE ST H I AHRE B A
if, B T AR B R B, T X A R 4B
AT RE 2 P R R AR

4) RBHIBETT = B E A7 E L EA M
AWHIBFA S, ARERGEAFREETR . —
Fhor B PR A R B 2 R & (Bl
BABARK) . A —F kR 5 Bind & il
UL , IXFR A ELHARE T H & 7R E B/
HIBERLE AR XS (B H & B sh R /) 1
XA, TR A BRI AE R B
SWBBAR R ZF I AA R RR 5
EA—F.

4 FIRHREHZEEE

4.1 BAXFRIPREMIHTEE

HRAE F SRR SRR i B 2R, T LA
MR LR B MR AE - RYFRA
(Equilibrium model) , B4 7 5 i 355 2% 13K s 1]
AT ABIEN — TR, 7E X SR B P, R
SR EREMATR, FZKF RN EE; 55—
Fp AR B A BAL (No arbitrage model) , 3B AH
KATIF BT = Z A LG B 0 T R e A kAT 43
BT, SRR EOK PR — N AR B e T A
ARG R A B BRI S Y R, X LA R
BB SLE XU Pt R 3 R XU
Htk iR R R AR AR S AT O . TS T A B A A R
FHPLSL R AR R BAR TR . R, 78 BUSE i
R WA TS 8 B T AT A 7= B MR, A
PR AR R D 9 IRUBS: 4 45 @i i Girsanov & H
R PUSL th FE S K R R, SR ) BRI R XL
B et SR A A LSS R AT TE M

1) — O EERR . FEAE Vasicek!®™ HRIF]
Cox, Ingersoll & Ross(CIR)W’GS] AL, WA F
Rendleman & Barter!®’ ,Brennan & Schwartz™ &

i) Vasicek ) 1 R Vasicek!%) 32 1 . 7E X &
SR, R R AR (i R

dr = k(0 - r)dt + odW
HA, k0,0 B REE. r FoREHB R, kR
AR EBEEAEE, 0 FREHBYE, s FRIEK
IS

Vasicek BALE Ak 25 F1| F B PR 45t 1 B o i
fET B —A~ . BRI R S BCER W 8, ARERT
B A4, T H s Hd 2 — e, A HIREA
FROK R 1B 3 2R 15 K 0 5 i LA R B R AR B i
GARCH R0 % (H 2 BRI REGS LB gl 5 BLSE
B . shbE R T8, A IER R RL AR —
ANRTF 0 HIESL, B TE R0l 72 gt 7T BB s B
FIZ A A IEL, X ARG BRI

i) CIR B A . Cox, Ingersoll & Ross!67-68 E—
A S 0 B 7 T S X B R rh X A SR A Rk
RRALHEAT TS, P48 1 T CIRMREL . BA AN

dr = k(0 - r)dt + odrdW

CIR AL S R =4 FEFTHNES
RS . F, BaE T XU R B
[ R Ut KR L BRIk
ZRFEFE  REZAXAAEREZMA,HEE
REZ A BELTF SRR SR TR
T T 7= R K . T EL A4 0 S e R R R
RE5H R PATR S, REAFFE BEH L.

2) TEFMEE . FEAFE HIM L, Ho &
Leel™ I J% Hull & Whitel™ ##& . 4, BF
Black, Derman & Toy[m &

i)HJM #£ %)  Heath, Jarrow & Morton!™ 421,
T A ZIBRAT AR R £ (2, T) BIZRAERR

df(t,T) = a(t,T)dt + o(¢, T)dW(t)

ERBMHAFTHLTEMNBNFMET,

T
alt,T) =0'(t,T)L0'(t,u)du

T
df(t,T) = a(t,T)La(t,u)dudt +

o(t,T)dW™ (¢)
dw™ (¢) 12 XUE A o R A AR o A B
Z3).
H AR T SBRE —A, Bk sh
M, XA S BEE T B R AT AR L.

@  AREEEREBE RR G RR M EERME . 1 Vasicek SRR AT KR 5 — >4 BB, 75 00 B 68 7E XU B A | 3R 2 3l
18 Vasicek B#) , BUSTH T rpf| A8 Bl L N AE Vasicek B . T CIR BB R4 T KU #iohs A0 SKT- 10 P IR 2R MR R0

BARBIE 2 RIC#R(36].
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T EL HIM R — A — AL A R, 7T AT
EARZHEARIRER. Y T = ¢ B, f(e,0) =
r(¢) , TEHA R FRARYAR g B I SRR

dr(t) = df(t,t) + a(in(t,T) | .. dt
df(t,t) = o(t,t)dW™ (t)

FE LR o,
ar(o) = [FLDT]| - ars

o(t,t)dW™ ()
Bk, r(t) = £(0,¢) +J;a(s,t)£a(s,u)duds +

J;a(s,t)dW*(s)

TEARFRMEZGT , XBEAT LA AL R A 7] & B
AR RO,

HIM BRI £ 2 5 itk R LEF 4k, B 7E
n AT R R, w] LUE o — AN To R 98 7=
o0 AR FE = A HER =T LT AR
= B BRI S R A AR A, 3L RT LIAR B iR
EMMEIMER, BELTEAERMNEERRE . B
AR GIEN A B War= AL RE. 54
BRI RN e E = B AT, F 38
HHELIAMTRERASBENRR S W2,
FIFE AR TRSETRE LAZEIARIN
AR 8, IR A R L/R A Kbk X B
LB T NRBR M BR A S LAY R, R
HiuS 0 S AL A X B

ii)Ho-Lee #5%] . Ho & Lee!” 2T —4 %
FLEFRBEN R R RS ER, A1
2} Ho-Lee #7 iR R IKA N

dr = 9(¢)dt + odW
Hrp.0(t) = F(0,t) + 6®t. F(0,t) Rt ¢
HLEHARIZR, TAR ¢ FRxt: B SEL.

Ho-Lee 1574 F — 7 Lb 55 87 529 5 2R B4 )
R PR G5 PR BE T 1) BRI AR ¥, B H B ) O R 2R 4
FREEH TR E , BRI R — N AT RE AR B . [R) B 55 4]
BRI SMEEYE T FIZR BIRR G M A1t
REAMER) .

iii)Hull & White 2% . Hull & White!™! $2,
Vasicek BB — N B E

©)
@

BB TR Z R, Gibson, Lhabitant & Talay' .
SHBEHLIS LA TR AT, 2R Cochranel® .

dr = (8(t) - kr)dt + odW
—RUY RIRE

R T _LTE AT AR S SR A R G5 4 1 B SR
RZHN FEFEEXEM L #T T EiH# PR
B, B TIFEEARE L EFGXFENSE.
Brenner, Harjes & Kroner ™ & T —4~— R ALAY
FIE PR EEAL X MER R, B R A S
= 7K A0 5%, & F1{5 B (information shock) #H
3 .7E CIR MAERY I, Longstaff & Schwartzl™>! %
BT —AFEFH XM YRR ) BEER, Z&
BoAl B R B R M I Rl &
Constantinidest™®! Ul FI & 4% 7 3 B T —4~—
AL RRERY 15 AR S5 4 I AR AT A O AR R
T T it

Dai & Singletonm O HE AL BB F
(stochastic discount factor) I HTIEZRD #— &
BRI BRI R S e B E R P,
T — A — R R RS A

T BB YL BLE 7 A AR LR

dM,

Mt
He, M, BREEVUGEBRE F, r, B, W(e)
2 N ML BEEER . A, RRXEK TS
Hiri&. T E

r,=r(Y(8),t),A, = A(Y(¢),¢t)

dY(¢t) = uy(Y,t)dt + ay(Y,8)dW(¢)

X R— R — MR R, /T LLEHE N A
A EFEXFENEN, Y () ARRSEE.

gl — IR

dM,

M,

FEXAMERIMESE T , R R R AR, AT A
xR NGBl o kS

1) 15 SRR ( Affine Model)

R AE AR i b, KUK F Y (8) IRAA

dY(¢t) = uy(¢)dt + 6y(£)dW(s)

uy(t) = Ao + AyY (1)

4.2

=—rdt - A,dW(t)

=-rdt - o(r,t)dW(2)

or(D)ay(0) = go+ 25 a¥i(1)
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oy(t) = ZV/S(1)

Si(t) = a; + BiY(¢)

S;(¢) =0

FE r, YY) MIFHER,r = & +
8vY(£),uy(t) = k(0 - ¥(£)),A, =V S(6)4,
HEHRZFRIMAR B(e, T) N

B(t,T) = exp(yo(T - t) + v¢(T - t)Y(2))

2 Y(t) = r(t),80 = 0,8y = Loy(t) = 0,(¢) =

o Va+br(t) Bdr(s) = k(6 - r(¢))de + o
Va + br()dWw(e).
XEEAETF CIR A, R MRS L EHE
B, AT LIS ZEFH CIREEL. 2R b = 0,80
A% Vasicek BEHY. (K, B2 AT LUK AR £ ROLR PEAE
Rl &HER.

BE, BT A = VSOMPFERERE
AL , R LG RIS B 1 4 S 2 B I (8] 99 22 4 T 2
16, EEREDRE T R AR B A S A, X
RER AR ERR B TR fE . 9 T AR
XA, Duarte!” 1 2 T — A REHPRE M

A = 2+ S(A + v S(£)"2,¥(t)

2) ZIRE BRI (Quadratic Gaussian model)

B uf(t) = vo+ w¥(t),6y = X, FZE
9 Y(e) B IR R %K

r(t) = a+ Y()b + Y(#)cY(t)
HEHRZFRI M B(e, T)

D(¢,T) = exp(¥o(T - t) + ¥y(T - )Y, +

Y;'}'Q( T-0)Y,)

Ahh, Dittmar & Gallant!™®! 1 Constantinides!™’
RARERI B

3) FEL PRIV 3118 B (Nonlinear Stochastic
Volatility Model)

i : (1) REZ BB FENIELE; (2)
RTS8 R LE; (3) RETEBE
IR

XRIERIEFE Anderson & Lund( ™8’ , Ahn &
Gao[gl] %

T = AMERUER R BE AL BE B F AR AR
BRIBEYLE AN —A N 447 BiE 3l . iR xR
BAEHE—H WY &, W AT LA R 2 38 — b Y
IR BR 285 ¥y 3 25 ALY, A7 7E B BR 0 1 3R B R
PR R LA R AL e S B

4) FATEBRER A F 2 1 BR 54445 22U ( Diffusion-
jump Model)
RBCIRASZE B FREALIE LA 7 IR A
dY(¢) = uy(Y)dt + ay(Y)dW(2) +
AYdZ(¢)

dM,
M,

= - r(Y)dt - A(Y)'dW(¢) -

[T(AY,Y)dZ(¢) - y(Y)AP(Y)d:]
T'(AY,Y) RFEBERRE R TSN, 7(Y) =

|1 1 avP (o) fRaemsz it e BEBRAT SR 4

35918 ’
Baz & Das'®) 23X Fh 6 U ity — AN 45451 . 1l
B BAR Y B A Vasicek BEER —— ER1 2
dr(t) = a(B-r(t))dt + odW(t) + JAN(¢)
N(e) BRAA—ANEREE N A BTEM SRR . il
Ui, ZERTEI (6,0 + de] PR 1 IRBRERIAEZR Ry
Ade, NPERATEKER,dN(¢) = LIWRBRERE
BEER, M AN () = 0. J ARBERAVIERE , IR —1
WER 0. 5 ER O WIERSAAR . AW () FIdN(¢)
HABMSL . FEX SR T

r(t) = e“”(r(O) +J;e“"aﬁdu +

J;e“"dd Wu) + J;e“"]dN( u) )

L — R B 7 L P LAVHEE DR ER RO
(FE-IN e A
5) P55 #1578 (Regime Shift Model)
B BEHLI B 5 AR M

= - rdt - AdW(t) -

33 1Y - R0
Rfjdl = E(dz]t | St Yt)
s = 10,1,2,,8b, 2 = 1y, .y,
j=0,1,2,-+,8

I RFBART A0 i KU 4% . BB, A0SR
B RA RIS, WA MR 0, T B, WA
A il L A B B ) RGBS 1 4 P 468 X 50 L 12 A
s HI, MBHFEE S + 1 Al fethdl, A

1/28(S + 1) PRl 5 KUK Hri% .
XHE AR FE Bansal & Zhou!®) | Sanders &
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Unall®! LK Dai, Singleton & Yang[sﬂ =

6) HEBA

TS A AR o AR B B BRI Y
YR RA FRET , Glodstein!® U 7 T655 4k B 1B 1% 4%
4T Kem 3 R R AE R — AT 55 HEFE LI (random
field) #472047 , 3% IEEIR B2 B #9803 Z 18]
RIFHRR R X EE P B R R —
NMAZR, AU R R, BrLL, g
YR BR R4 T, BEDLIR M 4E B0 TT5 1, AT
RATCTS LRI AT R BN AR R
P R BB B O T MHRIRR s BE 2%
P"(s) HZR AR

d?PTT(gf)Z = r(s)ds - Za"’Tde;(s)

dZ)(s) 1L, RMTRIREIE SR
B T B2 BT R ) -
- ZlogP"(s), FIf o 3158,

dff(s) = Zai’T(s)oiT(s)ds +
Zoir(S)de(S)
oh(s) = Zo"T(s)]

B, df (s)df(s) = Zm Yo (s)ds .

ﬁuﬁ'ﬁ%@]ﬁﬁﬁﬂﬁwﬁﬂﬂxﬁﬁ% e A, 7T LA

B
df7(s) = uf(s)ds + aT(s)ng(s)

or(s) = | Z[oir(S)P

B dZZ(s)dez(s) = c(s, T,
T,)ds.

dffi()df(s) = or(s)or(s)e(s, T,
Ty)ds. FH—A R FMR

Zw( )k (s)ds = o7 (s)or, (s)e(s, Ty, Tp)ds

ﬂﬂﬁ'ﬁiﬁz&ﬁ FRA LB U5 3 P S 2R il 2% |
ARKBHE T5, Ty, BN, REBREEE
BREGAHSC s B, XA 2 T B 7R IR
BRI B fh 2 I 7E T S A 1B MR 5 4, U XL
PR TLPRAY , X BEAH X B B S F I

55K, MR RY AR s PR LIS B . BT LA, BRI
MEARETHEEUN—FHERE M, 4

4Z)(5) = dZ,(s) = = = dZo(s) B HETEHE

HEET HMRE . HREE R 7RIS E T
T ARMEHAT LUK S

Black S 5 3 F B A — A AU F FE i
SHATHEAT T 504 . AR B N A B, i
BRI E b, 7T LS i 4 IR
BRI, KGR AR R BRI F R KR 0
B BT AR R B A Sk A

2K, EH M, XN e A
FHTHMERIREH T T O XK E
BEELRME HBLRBURS XSS
FMT  ZMC, EH M, PN B T i 5%
T o) A7 B ) 22 50 PR &5 49 BT B 2% 0 A2 RS
Fft.

5 FIRMRESHHSEE AT

X R YRGB R B B 2
b RB R F IR F R R SR T T
SRR, AR S [ e ASE B A 730 5 F e e . SEHIE
A3 T LAGH BILAN 2851« (1) 3 F1) 38 B8 07 AR 7] R
WK B 5 (2) XA FEIABR 5 H B B Y LU SR 5 5
(3) MEANFENREHEZIEI 38T ; (4) XA
CIEAcT:0ka iR
5.1 XMFFRBHARPLE

R Ry — i 94 ) A 0 R 5 4 s A B R AR
R — N EHE RS R, FE TR R4
Br. BEICR T Bibx S R B BT AT, B S
Xf F R EIE IR — A (E [\ )3 i R BEAT
Bk,

Wang & Zhang!®" % 1| R i) 831 48 [R] B 47
T SRUEAMT , AR R 2R 35 BB RO T R AR
AT Bk T s DA R R B 5 R, B AR AR T
DSt B EWIES , RPN R MG EE Y ER A
PUY

Lail® Xt B AAR FIHEAT T — N IE ¥ 47 A0 B
W FISIER L. Foy B AR 2R 1(1) 5
# 1(0)38, ERARK I1(d),d < 1, FHTESE
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IEPRIEAGRE. FURE - ITERR
IEI(d), 0 < d < 1. WARLIEL R ZH:E, et
B 5 AR A — 1~ 35908 [0 9 ok 72, BLAAf F B 2o A
Pipey i A A

Pesando'®" X &R - B"Jﬁ%ﬁ%“%ﬁ@%ﬂ
RIS FEALIE FIEEAT T 204 E B AR TR
BF: (1) PR TER; (2) FIERBIERE
PLEEE s KEA IS AT LR B B B R 3 A 2
P B PR E B AR R B T P SE RS .
5.2 MARMRGHEINLERHR
5.2.1 HAAFEREILK

Dutham'®! |/ Durham & Gallant!®! i+
SRR X AN TR B PR G M R R HEAT T SRR R
I R4 SRR A ES TR AR B IR 27
AR o R R A AR b in — LR Ak BT BB Y OR
MRS FHEEB R VLS REBR
EEENEERE, BRI HEEN BB RE
REIEFAL.

Balil™ ¢ A [A] B Il R IR 45 A RV AT T
SCUEZMT , 45 5 3R B B A R Bl 3 AR AR
RIL) B P s AR KOF R S SR R T
RO B 22 4 R ) . B A AR R R 8 Bl R
RN FKFEFE RPN R AR AL

Chan, Karolyi, Longstaff et.al'™ FjF ™ X 4E
(GMM) fh 1T AR A F LA BR A AR A T T
SE AR, 45 SRR B e B RS2 XURS /K PR R B AR
RIEGF SR FIRER I EBRRHTUGEA X
BRI ORI . T L, 5 R E R — L wis
FARORER 0 Vasicek BRI FRIRZE .

Schlogl & Sommer'® 3 i 4 &% 1 23 #7 (cross
sectional analysis) XA~ [ i) 2 3 FR 45t 1L AU £ 17
TR A SRR R R I, TE R R AR M Y
SyAreh, SETE A 77 F A T H0R R B
PR HREFERNEER.

Johannes!"7) 3 — it 4 1| SR R G 4 B A ALY
HAT T AT, R Bk A AU 0 3 7 AE 1 R) 7 52 4
AR R 4R TBRE R .
BB R R 2 A o JLARAT R 17 T BORAT MARTEAR
KAIAHSANE 5 IR BRERAT 222w BRI E AT
{EEXHR I R 2R A S AR

Dai & Singleton* 7E B &40 4 sy 2 it bt %
RE R FIRBIBRGE R PR AT T SETIE HO AR . SEHE

LERRH: (1) ERETFHAEEASE —RE
Rieh | A4 Sh R A R, Rt Rk RS
R, N EFERHET T (2) S
PR ep 5 3 R p SR g B0 BB R L@ bR
AP B2 (8] B AR B A R AR B 5 R AR 2 (A ik
FHELRHE R R R 3) FIEFERE— 1 &
Eepraior il

B B FARIES) ) L IES 3L 5 T 1996
£7H 2 3 —20044 8 H 26 B9 7 REMREH
AT R PR B BB BEAT T 3L UE 4 A F ke
I, i F 7P R  GARCH & | B /R
B RYLBIFEHERILIURBRER - ¥ BUEAL 51 R
B, 5| A GARCH WLl 7 4 DL X BEER R -7 XK
REEHA RS SRS HE. A TH -2
P& MBI R AT R B, I X A T Hong &
L #FER B HESEEREERB T 457
BR, 5WEEEHARGERE—H, BRCE
MHFENSRETERE T KERNHD, B2
B A B —A 7] LA F s & i F
B RBE R
5.2.2 HEKITIEHIH LR

B FHEARNZIER R LA S X BRI
M) , BRZE RSO R 25 ) S TIE A B8 T i 5 1l S ) ) 2R
HARR G AR B R A S0 SEHIE LU AR, 38 AR R I AR
B BR 454 BIRE AR ST ok LB TR B B2 1 BR 4
Fash SR Gray[loo] , Balil 10 257 — 5 e A A1
FOAEZE R XS UL AT T 47 . 53 Sh— 1B ARk
A FE A T T 2R P A 4ok 7 XU B R U R
TR B A% 3% B B (density forecast) J5 ¥, B L
R, AR LR E SR E N . HEE
B AR SR — AT EF ) g, R E 5K
BEA A0 R BN f,(y,) > HA5 T BE AR 43 7 R 4K

P = £(5) B,z = " puCu)du B i,

U0,1]. FIFXA B4, Hong, Li & Zhao '™ LY K
Hong & Lil® Xt 7] i ) R A PR G5 M ARUH AT T
SEUEECES, A4 SRR A 1R ACRH R0 W FI 2R
AR H R TT DA KSR m R B A 300 B AR B, Bk
BRASLRY AL ) i S A U] R LA 5L o5 S R R B oy
ﬁi(marginal density) KIfRRERE ST .
5.3 MSEFEHREMERHIH
Fernandez! "% ) I 55 1] i 5 0 5% A IR S B0k
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Bm 7 X R R RGBT T SRt Bl
TSR B R TR, R R A gl AR A
ZOKF AR B RIE L T B AR S T Y
B XA LU o AT R B T BUOR BB 540
FIELE TR

Karoui, German & Lacostel 1% X7 HIM #E A o B
RS B BRI AT T S A A 5T .
RERKHFNEZ R LIFER 95% UL - #F|R
BE BRI E S RN FEE SN TR,

Brown & DybvigH® | FI #0125 [ E 35
FAEXTHEF CIR BT T LIER I . BB
SEAIE 4347 AT LAA8 H (6] s (8] 77 51 43 B 28 A 45 i
{H R T B & R B MG IR 357 0 4 AU ARAG DL K
BRI T A, 33X PT BE R BN 5

Lin & Yeh!®'3f B-spline i T+ BRI Ul 1 ) Ry
RIFFEAT T SEAESHT, S W G5 SRR B I A R
T RE AR H R R BRER A R T AR R
HARRBEWL TRANFE THE,EE T
5 AR 7 Hh  R  R 5 4 DL K R AT AR 7=
EMT.

Lanne & Saikkonen!'®! 3@ 1 — R4 B ElJHHE
RN R G M #EAT T LIR30, R Bz B
] DATRSF 9 2 ke 35 ) 1) 32 30 BR 45 1) A9 I 3l 7 22
(volatility persistence) Fll7K F1F4E (level persistence)
SFRHE .
Ball & Torous! ' Xt X TLHI 2R A BE ML I 5l R4
BT TSGR IR IFIESE T RIS BEHLIE 3h
TR M1 ) 3 i BE AL 3 F AR 55 2R
R R R BEL I B R RIEE R AT T HAR.
PSRRI IR ER, A EEER
B e SRAT S T BUR A0 .

PR R BN Vasicek BRI S A LIRS
PR — SR T TR, R T EAL
BT PR o A B . A o R A T g —
AT AR DT, R b B 58 T TS B0 2R, X
Vasicek#Z B 1 CIR BB 47 T SLIEA 3. Lin &
Zheng[uojiﬁﬁ—/l\ﬁfﬂjéwﬁﬂ%%ﬁ@hﬁﬁﬂﬁ":F'
EBUNFI AR g 47 Rt 4T TR, 3%
& GARCH R M 2l B 0T3S T o BT 3R R
AT N FERIR G B E T Vasicek AT
HHIESRAE S B B SR HR AT T SEIE ST
FRURINR AEET GBI 7~ BE BEE

IR 2 4 B 1) SR ASL AU A0z BA A SRR R k4T T
EE BT .
5.4 BREWEMEHNSH

Ball & Torous! ™ % CIR A L)L & Brennan &
Schwartz 7 BBl A5 28U e o) 1 2 st (1] i 371 B A2 AR
[FIREHEAT T 400 . MR RN — A E S R
A, — A A B BR S AR B AT LUz A (E R QR A R
AR M BAE AR AR, X LA B VA P38 A, B kA T
fE A Ry, T XM RIRTE S CMM %
HEF TR

6 FIRHRGHARIREGED T

HRAE b T X ) 2 A KR 45 44 1y SCHR =183, ] LA
M R BLF| AR B R AEHBF 5T H BTRY R R J7 1] .

(DRI BIREMIE BRI H, T4 5
BR B AN TS, HAMET AR AR,
AR, TGS AERYT K, TG E LB
ARG RS &, S TG OR T4 .
i3l 1 vk P 2 B L R TS A R ARFAE . Rt , 4 TR Y
WFF 7 ] MR TE T T B fU R BUAE JE Hh 5|
AT SPGB R .

()RR BR G E Sk 1Ty, B4 Bk
FAIREZ R BO B BBk A T RIERS T8
P, REAR BRSO BRI 2

GHTEFIZR IR G B BB S5,
JfAT @ X A B — B IE, A TE Z BE 5 3
R R RGP B S&4 P A Btk
BIESREMSCR, RO R R ERENHR T
] B R B F ERS ot ZEAR AR R, 4R
TRAERSE , B AN ERA il G I, d 2
—NEEWIIRENE.

(4) FR478 %oF 1) 22 S R 45 1) 3 AR AU By SE R 43
Hr, ATLAR IR :

DAFRIFEERL, RREIA 20707 8%, AR
B, g LIRS R B S EES . B, X
AR, BERN AR RE .

) AR AT AR — S A B A G a.
ERRNRBA S X RBR SRR £ XK
RIS b Bl R A B PRSI AU R
i ZRTHARE AR THEA RGBT, EHE
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LHETEM G i, B, RIBSUES R, FE AREASRRGSHSIE M ARR R R .

FHRRIARER — 1 LB AR L. d. H R — AR 4) B RTRER 43t S A R I AR R E A
M—EE B . FASE R 7E BL Lt AT Y, X PR 1R A

3)E TR B (density forecast) HUREASL R R MZRIFRTIE R BRI ENR.
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Modeling and analysis of multistage bilateral bargaining process

WANG Ding—weil’z, WANG Qingl, GONG Jun', WAN Fu-cai®
1. Information College, Northeastern University, Shenyang 110004, China;
2. Modern Logistics Center, Shanghai University, Shanghai 200072, China

Abstract: In order to solve the bargaining problems of centralized procurement in the environment of e-commerce,
we propose the concept of Bargaining Track Chart. The track chart can be used to record the historical bargaining
data. These data can provide a useful tool for the analysis of psychological characters of buyers and support current
negotiation. Based on the bargaining track chart, the multi-point combination method and the linear extension
method for evaluation of the final price are suggested. These methods can provide valuable online information to the
negotiators in the bargaining process via internet. Thus, they can keep away from negotiation trap and achieve better
revenue from price bargaining. The bargaining track chart had been applied to the e-commerce system of a central-
ized procurement center of a big enterprise group in China. The application results are satisfactory.

Key words: negotiation model; bargaining; e-commerce; centralized procurement; pricing; price evaluation
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Term structure of interest rate: Selected literature review

LIN Hai'* %, ZHENG Zhen-long’

1. Department of Finance, Xiamen University, Xiamen 361005, China;
2. Postdoctor Working Station of Applied Economics, Xiamen University, Xiamen 361005, China

Abstract: This paper did a research review of interest rate term structure from five aspects. These aspects are: hy-
pothesis on formation of term structure; static estimation of term structure, microanalysis on the shape of term struc-
ture, dynamic models of term structure, and the empirical tests of dynamic models. Based on these review, this pa-
per discussed some future research for the term structure of interest rate.

Key words: term structure of interest rate; literature review; static estimation; dynamic model; empirical research
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