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Elproxy) = Y524 daE$ACD) olAE&8 AREEE Chan, Karyoli, Longstaff and Sanders
(Chan et al, 1992)c] Ak W we} d=of AH @7 ofzte ZFH et B4 S AR
BhaLAl gt

A 2 A= 2 Aot AbgE AREATAE el e 54 At e oid |7
ol A4S R T ohEf e Azt A 3elA = ol2d WHE wt e AHAE '

olA-& EF S AAE] fete ©@r] olA-gEe AHAAE HH R olE olAeS olF

2.1. &7] o]&As =Y

olZA-& wAAEES HIE] He E¥Es AHEEYE Merton(1973), Brenmen and
Schwartz(1977, 1979, 1930), Vasicek(1977), Dothan(1978), Cox, Ingersoll, and Ross(1980, 1933),
Cox and Ross{1976) 5 H2 g0l o|Fofx gvh o/d mges 2 W& Udgsd o

o AT BTSW wFol AFHE o4& BERG FHol Wt olgf AN FHE #F
g% olT RYE vy yAE Fue Fe

=
(drift)7} 2o Ha bR wr] ol zbgo] Ay HEro Fe AL HFdrift)= So] Ho] &

o d@r] e|AEWE dre] £7 Fallnstantanecus variance) 2 o’#diE ©@7] o] xgol g F
st 2 AEE o,y o &) A2FHT



<K 1> @7 olAE REET 4 RYEEe o/EFE I

1. Merton dv=udt+odZ _ i} .
Vagicek 284 =&

2. Vasicek dr=(a+ Bridf+ odZ

3. CIR SR dr="(a+ Brdt+or'?dz

4. Dothan dr=owvd7
Brennan-Schwartz

5. GBM dv= Brdi+ ovdZ Zaro] T4

6. Brennan-Schwartz dr=_(a+ Br)di+ ordZ

7. CIR VR dr=or*’dZ _ _
CEVEHe| =&

R CEV dy=Brdi+ or'dZ

A2Dd HA"E REHEES dudz ed FHyshH  fle] <E1> 21 olE2 1A
Vasicek(1977)l 28] A}£¥ Omstein-Uhlenbeck 837, Cox, Ingersell and Ross(Cox et al,
19850 &8 AAE  HWZE  FEAA(Square-root  process, CIR  SR), PBrennan and
Schwartz(1979)2] =& (BS), Cox and Ross(1976)7F AR%%F Constant Elasticity Volatility &5
(CEV) o= &73% £ 94t Merton(1973)e ¢&] AAl¥ Brownian motion X%
Ormstein-Uhlenbeck #&374 <bel E&E a1, Dothan(197R)¢] ol AA" =%, Geometric

r[o

Brownian Motion 2% 52 Brennan and Schwartz{(1979)e] £l&] A AlE 2He E9 JP=
A E5E 4 ¢k ol Feold HE Cox, Ingersoll and Reoss(1985)¢] 7] o] &

& 2HY 7
T+ wWElAEY FEAMEE =Y o] oplet HAdolAds =Ha  dibdE(General

7] o] Z-& 2] Square-root process ZH-E e ] @ Aot

2 e QDAY EdE5diRgE o[ §ate] Aol dro]AE REEs HASEha
A4 Fvh Duffee(1996), Dahlquist{1996), Eom{1998)% ©] ©]-& 3 Euler schemes o]-&3le] ¢l
g &) o|AE HEAAHL oY HEFAHoZ 14 ZAHIst order approximation)dte] HAH ©

8¢ RS 7 FHE st LT

~
i)
>
o
b1
oflt
o,
o

l

Vf+Af_Vf:(a+BVt)At+8t+Af (22)

1) %% Tto stochastic differential equations] W& o]4% FAE L Luler discretization scheme™t
Milshtein discretization scheme F©] 2 «43A vl Luler schemes 17 order?] 2748 #31 Milshtein
schemed 274 orderd 242 zredh Milshtein schemeo] 22 24 Q%Oﬂt Ereln 2Ye B4
ol B AFE Buler schemed o] &8t @7 o2& FEFHA L o4d =4 B g

(943 Tto stochastic differential equationd] discretization schemes] WF AAFT A5 Taay and
Tubaro (1990)& #=)
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Ele, . 29,1=0, E[82t+.ﬁt|9‘t]:021’§yﬂt (2.3

<K 2> oAy @] olA-& EFES FElH A eF

Model a B o? ¥
Merton 0 0
Vasicek 0
CIR SR 1/2
Dothan 0 1
GBM 0 1
Brerman-Schwartz 1
CIR VR 0 0 3/2
CEV 0

22. AZFAATA WHE
oAE MALE EHEL Goe vy oAs BURS S ol w2 GgLEAR

o,

Fa AAET. 2y M2 HE olAe HEXRAYL Aol XS VML gle=mm A
TE g5k o2 EL A A7 ofEt. olEs EAAL ues7] $35] Chan et al.(1002)¢]
BE weh v w@rlelAE 23S xEse Aol o ofXE Z¥S uEsty 2y F

A2 o Exd g AHE "HaE 7 2= Generalized Methods of Moment (GMM)E o]

Hansen (1932)¢ 28] AAld GMME ZEFFAHA] Ex st 714 o] stationarity 9
ergodicity ¥t 732 o2 &XE 7rHgs w7 o|A-& EFHE( eg. Vasicek™ Mertond
Ae  HFEEZ CIR $SR®| A9 noncentral x’#¥)& ¢ 23 9o nedld 243 2H3n

2YES VN 3T 5 9E oEF BE ATV

of

i

2(2.2), (23)8 zEste] oAb g ©@7] olAts HEFJAHY BARFE(diffusion term)e] &R 1
A AE(1st Moment)™ =AY 23 45 (2nd Moment)2 o] 83l =7 {nstrument variable)
2 {l,r}& A8shE S Zo] 4719 A xFA(orthogenality condition) & wEo] ¥ 4 ¢l

.

€rv1
/46)= R (2.4)
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24 =15 7Idgts Tad

ELf(8IR]=0 (2.5)

& ©Eetar, oluf 2508 el JdigiE et ol Zlhat Aol &t
ELE/(O)RII=EL/(C)]=0 26
S wEeid, f(0)¢] % E I T (sample mean)<

RO WO BECY
(%, T BEAES 252 A5

g9 L EB)]=0 ©28)

g wEgt, GMMEF A%, 02 TR A E(sample moment)ql g,(0)e] Ftel = A E (population
moment) g5l ‘0l 7} F1RHAl e EAFS] OE I Helvh =, GMMAFEH, b e
¢ e H4Z 3= 02 T A3 T
JH{0)y=g7(8) Wrg(8) (29
(h, {WHO)} 7=, = 4AHA 3 (positive definite matrix)e|t}.)
JAO)e Haz st 08 Tat AL JHO)E 14 vid §48 0oz g 0F 73

Ay gonw

D(O)W(O)g(0)=0 (210

(&, (B gA6) okzu]|el & 2 (Jacobian matrix ))

A 22), 23 =¥ e gHE AeF glo] =AY AF FASLA She 2o xAe A
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o2 T J(B)o] Ul 717H&4=2 349 2¥o] Hogg dvjstm o] g=g Huste F
2d olae FEAAY ATHE HuT £ Y
Hansen(1982)2 w23 #Zeo] 08 GMMASEAA ] TAFE  F&4F #E(The asymptotic
covariance matrix for the GMM estimate of ©)& ©] &3} 7154
o TR 2T
Wi(0)=S"1(8),

Sp= SAOHOT LS 21

2 v Hansen(1982)ef 2jaf AAld 2ebA] WH(Two step method)' & o[&7T  FHzd
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FHBAE AHEoEn ZFgeld AEAAFFTAHCD) olAEE @] olAEY YEe|AE
(proxy)= AHE§F A3 @ste Ale|d E4 23 Aeols AWstna vt ol& flshe] 1993
319 495 19979 119 28GR 2, GSA] dEFSA019E), M1HeS( 904 =, 1809 &
= ,39E), A 1F SYIFRARGIE), 23 1F IAAAGCUE) 5
elE FAALe] Fg] At Ael® Helth

<E 32 ZEES R4 de 49 71 A% HE et Hansen(1982)¢] GMM
S AbgstEd A7 A (stationarity) ® ergodicity & THEA] Aok . Zpzbe] ZE] o dis)
of ol3 71AY WE oRE FAE R AW olHE A Y TAH AALEFS ZAEA
ooz Azte wE AV FABAES A NHFHoR Kre HHEG gegr. FF99 AS

AR A7 ABAse Asd we AEog ZolA e apAw 12 A7 ABAFze] 0291
_{"1_
Boty SLLE e mEiv $RA desA FE8] Ae ARae] AvldEAsgkel 0l 713t
=2

e %
$ge] A7 FEAE RE Fo] 2T A5 oldD FBAUL ergodicAZ o T FEAHA

A p;=HY, i~ (Ve —,— 9 B35 BE jol distol p-:p_j‘ﬂtq (Weak =& Covariance)

stationary’=b &2 o83 FEHA o) lep |{c0cg wzad (1/T)21Y—+E( V)e wEst
‘ergodic’ St (Hamilton{1994), pd7 ##%)
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Dhail
93.1137.11 Call D 2 P =35 e S 2d 1% ﬁv}\}jﬂ
(814¢)  ¢gpwy (1804} (1) (31} (£ F)
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<E 4> Fu TEY ARG AVYE 24

Autocorrelation Partial Correlation

AC

0-Stat

Prob

S0 = N N L b Mo —

— ot b — — —
= N M b 2 Moo= OO W0

18

20

-0.2M
-0.012
-0.147
-0.042
0.119
-0.085
-0.011
0.07%
-0.065
-0.018
0.014
-0.015
0.08%
-0.105%
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-0.010
0.009
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51.008
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h7.634
60.835
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60.961
60.994

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Autocorrelation Partial Correlation
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D00 = T In Gl PO e

S S S N (I (T (|
e e I e e [ e Y R T e I e
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17.817
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0.308
0.178
0.291
0.235
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0.172
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0.516
0.467
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H| ok

Model ngest
(Weekly CD) a B © ¥ {p-value)

Unrestricted 0.1596 -1.1618 0.1377 0.7572

(0.068) (0.500) (0.071) (0.267)
Merton 0.0097 0.0 0.0291 0.0 11.0642
(0.0117) (0.0020) {0.0040)
Vasicek 0.1606 -1.1078 0.0301 0.0 7.5543
(0.0681) {0.4992) (0.0020) {0.0060)
CIR SR 0.1632 -1.1635 0.0835 0.5 0.9434
(0.0680) (0.4993) (0.0052) (0.3314H
Dothan 0.0 0.0 0.2106 1.0 5.9519
(0.0138) (0.1140)
GBM 0.0 -0.0230 0.2106 1.0 5.8280
(0.0850) (0.0138) (0.0542)
Brennan-Schwartz 0.1539 -1.1429 0.2175 1.0 0.7935
(0.0678) (0.4990) (0.0136) (0.3730)
CIR VR 0.0 0.0 0.5206 1.5 10.9285
(0.0359) {0.0121
CEV 0.0 -0.0083 0.1414 0.7895 5.3214
{0.0876) (0.0765) {0.2810) {0.0211

F) oo, B, oo, ya o Oy gE HEEAS gt
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<E 7> R dFEA AFN A2E olgw U B olx s vy
o) Hl5wely
Model X “Test
. a B o] ¥ df
(Biweekly CD) (p-value)
Unrestricted 0.1707 -1.2363 0.1319 0.7212
(0.0721) {0.5286) (0.0755) {0.2901)
Merton 0.0092 0.0 0.0290 0.0 8.2100 2
(0.0121) (0.0022) {0.0165)
Vasicek 0.1597 -1.0988 0.0302 0.0 5.4388 1
(0.0718) (0.5245) (0.0022) (0.0197)
CIR SR 0.1700 -1.2095 0.0850 0.5 0.5841 1
(0.0719) {0.5258) (0.0057) {0.4447
Dothan 0.0 0.0 0.2163 1.0 6.1201 3
(0.0154) {0.105%)
GBM 0.0 -0.0211 0.2159 1.0 5.9576 2
{0.0881) (0.0156) {0.0509)
Brennan-Schwartz 0.1687 -1.2504 0.2258 1.0 0.8944 1
(0.0719) (0.5272) (0.0152) (0.3443)
CIR VR 0.0 0.0 0.5475 1.5 10.9282 3
(0.0414) (0.0121)
CEV 0.0 -0.0022 0.1252 0.7189 5.2535 1
{0.0910) (0.0754) {0.3039) {0.021%
) a, B, o, vyt olel ()9re] e TREAES ofn @t
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<E 8> B FUAEE o] &9 fElviel 97 o)A 2Y] Hluw
Model x? Test
(Weekly Call) B 0 ¥
eekly Ca {p-value)
Unrestricted 1.5006 -11.0802 3.6784 1.7697
(0.3387) (2.6028) (1.9555) (0.2794)

Merton 0.0980 0.0 0.1027 0.0 12.0021
(0.0392) (0.0092) (0.0025)

Vasicek 0.8484 -6.0121 0.0%64 0.0 7.2830
(0.2732) (2.1592) (0.0095) (0.0070)

CIR SR 0.9456 -6.7397 0.2766 0.5 5.5766
(0.2729) (2.1473) (0.0260) (0.0182)

Dothan 0.0 0.0 0.0966 1.0 17.8270
(0.0094) (0.0005)

GBM 0.0 0.6476 0.1021 1.0 13.6770
(0.3123) (0.0093) (0.0011)

Brennan-Schwartz 1.0097 -7.9078 0.7851 1.0 3.3002
(0.2776) (2.1684) (0.0699) (0.0665)

CIR VR 0.0 0.0 1.8427 1.5 22.6685
(0.2039) (0.00005)

CEV 0.0 0.6215 -0.0025 -1.7627 12.5929

(03137)  (0.0123)  (22881)  (0.00004)

F)oa, B, oo, vt ek ()sbe] e EEEAE ofr[dth

_17_



< @ TEE AR ABE o188 Felvy Bl oE wyel M

Model ngest

(Biweekly Call) ¢ B o ¥ ovae

Unrestricted 0.9163 -6.7053 22238 15057
(0.2488)  (1.9800)  (0.9276)  {0.2016)

Merton 0.0649 0.0 0.0897 0.0 6.4455 2
(0.0207) (0.0083) (0.0398)

Vasioek 0.7504  -5.6260 0.0659 0.0 73862 1
©2476)  (1.9874)  (0.0104) (0.0066)

CIR SR 0.7562 -5.6235 0.1979 0.5 590462 1
(0.2469)  (1.9808)  (0.0288) 0.0147)

Dothan 0.0 0.0 0.6648 1.0 122685 3
(0.0674) (0.0065)

GBM 0.0 0.5590 0.7179 1.0 76593 2
02469  (0.0672) ©.0217)

Bremman-Schwartz 08004  -5.9609 0.5945 1.0 30080 1
©2474)  (19773)  (0.0786) (0.0480)

CIR VR 0.0 0.0 17629 15 137893 3
(0.1908) (0.00320)

CEV 0.0 0.4781 0.1214 01404 69948 1
02639 (02439)  (09503)  (0.00817)

F) oa, B, o, v& ok ()
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