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Abstract

The dynamics of unobservable short rate are
frequently estimated directly by using a proxy. We
estimate the biases resulting from this practice
(“proxy problem™).

To solve this problem, State-Space models have
been proposed by many researchers. State-Space
models have been used to estimate the unobservable
variables from the observable variables in
econometrics. However, applications of State-Space
models often result in a misleading interpretation of
the underlying processes especially when the
observability of the State-Space model and the
assumption of noise processes in the state vector are
not properly considered.

In this study, we propose the exact State-Space
model that propertly considers the faults of previous
researchers to solve the proxy problem.

1. A&

1990 ddl olzgel AAE £FAE
AZe7] AP Be AF 47 o) YA
{Chan et al, 1992; Ait-Sahalia, 1996 a, b;

Anderson ¥} Lund, 1997; Conley et al, 1997,
Stanton, 1997; Gallant, 1999 £] t}), olE A F
dFoAMe FHEAA 7HEEH RS F8%

FejHF olAE FEAAY z4egte #
FAsl  olAge Fag AAL £4¢

FAe} FAE AgsA oty 3%,
F73 WHolE GMM (Generalized Method of
Moment)2 F2 ARgs seon, HEZ
AFo|A= b2 42 s EMM( Efficient
method of moment }& & A}&&1 glt}
olzb-&  AlAIEd £4& AS37
e =FFHA olAE  (Instantaneous
interest rate)’c] BRI AT @AHoz AIG
T T Bl#AS HivoDmaz gulyoz
717 &L FHAFAdEY 982 g
Algsn ) (Anderson 3 Lund (1997)3%
Stanten (1997)2 3 7€ %] T-bill 42F, Chan

et al. (1992)& 1 7Y "vH7] T-bill £ F, Ait-
Sahalia (1996 a, b= 1| Y 7] 2 94
T g AME)

AolAd EAZ B HF ATFEo] AAF
olzg& gAY FAL #7HAEQ
AALE &0 #g FAHo] ol &HAY
ol A& S dlals) ATEE 9] AR Y89

AAD H4olth wWaA oE oM FHe
£AA olAg FEAA U 4, 3

FAeE gito] disl 58 o)ME & oyl
fom olg ‘&5 Al(Proxy problem) 2}l
A el# sttt (Chapman et af., 1999).

2 dFodAME olgdl di&ugEAe
AL s FHFLEYEE AAgY. ol
#E 7@ WS olfE v@|EE HSFE
ZA & M= WHo|t} (Kalman, 1960; Kalman &
Bucy, 1961). °|&& 7Z{Z+FZE E3o| 4
SHEPE HEEo ddyoemn #Fg e
@47l FHEAAE sYEERY #S Ersd
Wl &R o]AHES FAHSGT (Duffie,
1994; Babbs 2} Nowman, 1997; Geyer %} Pichler,
1999; Duan 3} Simonato, 1999 ).

2, &8

21 #5 71544 (Observability)

#EF7t5AH0ld #TEE dEY AAL
A8 28E AHFLEo] FUdI nvluE
dHATE FAY £ devte 4RE G
(Aoki, 1990). ofdiel FL  AwtE<l
A F R A

Y=FX +v, ~(la)

X, =GX_ +w, ~(b)

(r3el n Al &AL Rl B Rt
ARts4AL e W Axe A

Copyright (C) 2003 NuriMedia Co., Ltd.



el X, o @& YA AAs] 4
Zwatttd, (la), (IDE FAE AHFIEHE S
‘%% 7} 8}t observabley i Fic}h, = tle3)
e Ao A

E(Ky) F

PO _ox, , 0=| € ~@
M *” M

E(X,) FG™!

#E7MsA Y 0 FE2 YF(rank)’t A H
HElY AU, n 3 2od N8 FEA A G
F o, 2(1a), (Ib)& TARHE=
FHFHEHE FF JHedtvian $ie

2.2 7} ¥l (Spurious Decomposition)

2574 el nl-o} Zo]
AARELEYAS BFIbEAHE FEE AH,
TR BT TEY o) g4 o)

Eols H(singular matrix)) A EH] A
HE = #FE7MS (unobservable)dttl i &}H,
ol g el FE <7} ¥ el(Spurious
Decomposition)’ etz ot 7HAEe A&
Zl&9  AHIIRFL  o8&F olAE
ggn0dyg FAH AF oMz e ¢
(Duffie, 1994; Babbs ®} Nowman, 1998; Geyer 2}
Pichler, 1999; Duan ¥} Simonato, 1999). ©]*42]
Aol AAG EH  F Vasicek 9
“@daeinyge HeFtry yuzE g
olzfje} &},

Y, =arn+p+v, —(3)

r,=@r,_;+u+w,

a =-L(1—exp(—xr))
K

ﬂ:fib(r)z-l(i'i-aﬁ—”}r—b(r))
T 45 il 2x K
¢=(1-x) H=x0.
olu, 23)l kgt 0 PEL L Fo}
a o 1
O={a¢ a 1{—>1]0|=0

ag’ a(¢+1) 1

wetA  Hel EHFAM yehtE o0 HEL
Solgdas 23 7€ ZHFIRY] B5

E7b5d 2yoln, oF olgw HH¥ee)
gt e de gun

2.3 ZeF0EE +9

B ATHE  oldst e olxe
g8y F4e A AHIoRYe
A ek,

yi=ti+c,

n=ar_ +fB+v,

C,=yC, +W,

3

0 /2
(: ) ~ BWV(O ,0'3[ ,:}/2 pA JJ
' pAT A ~ @)

dr, =x(80 —r)dt + o dz,

ro=(1-KkA)r_; + k64 +v, - (5
y,"r,:C, '-(6)
AN {r}e B3 5 AW $9goln,

{r}ig& FHTHEYL ol-g3td F Ao A
¥ {(ms (3R #8 ARG (e
&R ojAge] gEHA R 2949
#o]l  Omstein-Uhlenback ZEAL  ‘Euler
ZAVE & ol &3 o]t AA AR() ARo=m
293 ¥ () BS AMEE (s
#50l BIFEE ()9 AolZA ola}g e
7 T2E Aydts REo)

AefA el eag, (v}, {widl W
714L dutE sHAn d=4, eAgy
=8 Mol FHITNEFY EE FH
AL 1L AR (FFIF Hgw,
1997), ANy o] F 2x43 71y
ABpAE msia)

24 2ARE] SPY £4
FH4F AYR (1997)2 AHFH2H L
°]-8¥ ARIMA(LLY) & ma& A ZA

B o 3= Al (Trend) 2} @719 5 (Cycle) S
23l ZAld  deld JIEY AT A
FEHHEE  Alole] Agd diF A

ZAEL TPz FHatz, doprl o=
Lage] i diyg Ay 7)E:g
AA BT, 2 ARGME o|akg 53R 9
FALE 98 AANE AHFNEdEN T
A UdE ARMA2,D AL == B
7l AADAAAM 748 olA&F ol
Zpol & VERE 2919 B EAjo] glolA
Largre] 7hAde g 71FES AAF A o)

Copyright (C) 2003 NuriMedia Co., Ltd.



% Jted 4@l AAd 95, (vt
ARMA(2,1) A< w2z shd ol g olefi9}
e Hdoz ¥4 & + Aok

(I-¢,B)1-¢,B)y, =¢,—-0¢,_, _ 7
2 AFoAM AAT FeFARFA FHS
A stn Fdo gz Jegid oo
Fdg=

=[1 1]x,

0 12 (s
a2 P4 ®)
W, 0 PA A

A Ao Hl&, pr QAGEE Alole] AgAS
A3 AH@)e (rpd A A ARAS
3H4*(Autocorrelation  Function)”’t S Y3ld=
ZPOZRE F Hzte] EpEe EFYH
BAS nHEE oS3 go| FEFh

h=a, ¢ =y —-(9)

(68, -1)(¢,-6)+(608, ~1)(¢,~8)A
{(¢:+¢2)'9 2(]+¢1¢2)€+(¢1+¢2)}\/_
o (O’ o (#i-1) , 2Ap-1)(h-1)
sy T e T ety
- (1D

~(10)

S @ e3¢5 RA-FE4 Pdo
Hle z2do] AfiAN FJeFIRPe meghol

Aekg WA Gl ol Thew 2o,
p*si -(12)
weby 05 Alold] EYME FRAER

BhE W H@9E BVFdE FHL ¢, 9,
07t EAE = 9o a2y xgE Alole
=448 IR wE v AFHL ¢, . 9,
08 FholMrt Bggh F40) sl ol
e 22 A o8 T 2 £ g
A, 2A4Ygs e Egyol 7}24519*1

H10)e) exds el AT A% @} p A
‘0] 8L olf do oalge Rase

Mgl A7} obg A3 gob Wk

Wy

__(68,-1)(4,-6
(88, - 1)(¢,~6)

- (13)

A 7F g4 g9 glol 38 ¢n gleomz
HU)NA ¢, 0;, 67 R F 9).% | 9ol
ofge} £ ddoz AokHL o 5 9

c.min{ §;.¢; } <0 < max{ §,.¢,} ~(14)

A BEE AAGe dE ARMAQ,)
FAd g3 UL 2EgdA MaA
Al 8 ge] T AR AS Alolol A gt
FHFNEFE FAY u AepgAA T
L2a3e]l BAE S¥Holgn 1R &= o)

3 AFEN

2 ddA AN AYBTAREYS
o] &% <A o)A Lo FEHY 2L
AMA 1981 d 9 RE 1986 3 2 L71A 2
= T bill 3 7Y 9] @] 4 $o5e
o] &-&tx e}

2y F3 A Az dig 992 2Hy
43 @9do] EAdA g Aom
el e, &Ago] WA olyger ge
ARMAQ,DEFo] FARUDL (FAHX e
T35 e HELRAY).

(1-0.7208 B +0.1122 B*)(y, — 8.0727)

(0.280) (0.047) €0.806)

= (1-0.493 B)(1 - 0.227 B)(y, — 8.0727)
=£,-03199¢,

F3dE AR AFET MA AS5E ARy
2 (99 FAZ vEEL #4984 U,
uetr FeitA o) F x5 wAst A=
3ol At AE HEHFHEY 27
Az 2qEA ged. eXge Ege
7SI ARMAQ,D)O]  APEE AHED
EQE opdet go] Asgon Fojn
Ago] ohe FHARE ¥y 2o

Copyright (C) 2003 NuriMedia Co., Ltd.



X1 AHFNEY R34

W4 A Std. Error  t-Statistic  Prob.
a 0.5113 0.2478 2.063 0.046
y: 3.7556 0.3322 11305 0.000
¥ 0.2301 0.0204 11279  0.000
Gl 04322 0.1933 2.236 0.030
gl 0.2675 0.0892 2999 0.001

Zold 2o oRYL Tk Aok

1 0 1
O=|a 1 ¥

a® o+l y?

21O |=(y -1y -a)=0.2164

olAHE HEZAY &AL JehlE EF,
Zaer Fite] g o3 Fel AMY
L=

Ay iy

G=(1-xA)=0.5113 K =588
B =x0A=3.7556 .0 =7.6848
A, =0.4332 G =012

4. AL

g AL 7E ol4e HERY 3
A dgRs Agos wAHE A I
Ae 4ze FRTRRYL ALHA.

AYE FAHFRRYL ol 4W  thgel

5 AR 3a® ANde BaAsgcs 2
AL AUINEY  Fda R Az
A7EAN e BEPEHY BAlol
Ae3nEd FY A B Asdd g
Aol WEA olfoler Tk BAE
L L R X L=

Aegdrdel oxAYn SHdd v
Aoz Ad =g 4 ssAdel 2
ARd F A oE olNE BEAH
ZAWI ohlzl Ao BIRE ALEA] WEA
stejsejor @k,

FanEd

Alois L. J. Geyser, Stefan Pichler, “A State-Space
Approach to estimate and test Multifactor Cox-

Ingersolll-Ross Models of The Term Structure” The
Journal of Financial Research (1999), 107-130.

Aoki, M., State-Space Modelling of Time Series ,
Berlin: Springer-Verlag, 1990.

Box, G. E. P and Jenkins, G, M., Time Series
Analysis: Forecasting and Control, San Francisco,
CA: Holden day, 1976.

Chapman, David A., John B. Long, Jr. and Neil D.
Pearson. “ Using Proxies for the Short Rate : When
Are There Months Like an Instant?” The Review of
Financial Studies 12 (1999), 763-806,

Chen, Ren-Raw and Louis O, Scott. “Pricing
Interest Rate Options in a Two Factor Cox-Ingersoll-
Ross Model of the Term Structure.” The Review of
Journal of Financial Studies 5(1992), 613-636.

Duffie, Darrell. “State-Space Models of the Term
Structure of Interest Rates” Philosophical
Transactions of the Royal Society(1994) , 577-586.

Harvey, A. C., Forecasting, Structural Time Series
Models and Kalman Filter, Cambridge: Cambridge
University Press, 1989.

Jin-Chuan Duan. and Jean-Guy Simonato.
“Estimating and Testing Exponencial-Affine Term
Structure Models by Kalman Filter” Review of
Quantitative Finance and Accounting 1999, 111-135.

Nelson, C. R., and Plosser, C.I., “Trend and
Random Walks In Macroeconomic Time Series With
a unit root” Journal of Economic Dynamics and
Control (1988), 478-488.

Simon H. Babbs. and K. Ben Nowman. “Kalman
Filtering of Generalized Vasicek Term Structure
Models.” Journal of Financial and Quantitative
Analysis (1999), 115-130.

Vasicek, Oldrich. “An Equilibrium
Characterization of the Term structure.” Journal of
Financial Economics {1977), 177-188.

West, M. and Harrison, J. Bayesian Forecasting
Dynamics Medels. Berlin : Springer-Verlag, 1989.

Young Jin Joo and Duk Bin Jun. “State-Space
Trend Cycle Decomposition of the ARIMA(1,1,1)
Process.” Journal of Forecasting (1997), 411-424.

Copyright (C) 2003 NuriMedia Co., Ltd.



	[Session A1 확률/통계/Simulation]상태공간모형을 이용한 이자율 확률과정의 추정
	Abstract
	1. 서론
	2. 본론
	3. 실증분석
	4. 결론
	참고문헌


