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Selection Criteria of Option Valuation Models
That are Rational to Realized Equity Dynamic
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In this research, firstly, we propose 5-parameter model that incorporates new functional
form in addition to that of 3-parameter model and illustrate its importance in the valuation
of Exotic products incorporating the information of listed option prices. Secondly, introduc-
ing the new criterion utilizing Kullback-Leibler divergence other than usual likelihood and
Berkowitz test, we examine the 3-parameter model and the 5-parameter model from the view
point how close the extracted risk-neutral distribution of each model is to the realized equity
dynamics. Our result suggests that the new functional form in the 5-parameter model is again
quite useful in this respect.

FIEREEA T a VHBERIGE DI B AT E

1. BL&I BINA TS 3 YO 513 BT BFIET —

SRR, TFVF v T TUNRT 4 TEFEH
B M SRR RIS 2 AR EE [ CRE LTV A,
choix, MR CRRETRER L -5 4T v
VDR ERAEATRER N € D R BT Eh
3. IXVF T« FUNT 4 T ONBRAEETT
DFiEE UTHEOHBEE ST+ ATERT ST«
AETIHBEACFIBAINTVAS.

KRETR, ST4ARAERVEIFVFY Y - TY
NT 4 T OISR Z Y TR, FT1RCED
ERNPAL—RIATS T W aRERT RI=ZRATv o -
RSTFAVTFAETINV (A—AN - RITT4 VT 1%
B L RO BEIE CRIET I ETN) IKBEL TR
T5.

kLo, EnLd>ka—hiV-RIT74)T12DE
xS ZNE, BLEEFITEEEOLT TV a v E

t BRBEAFE AT LIF#H
Department of Systems Engineering,The University of
Electro-Communications

I Thole. oI, HE, A LERITEMEDOA
Ty a UHBEED S L) 2SR amicid At
Ty a VBRI B A %EOFRAEL M EEND
LigfEha LS5k V.

ARE T, HEOHBEES T+ AETIVTERT
Bi%, WBEICHT BV AT R nAROFH A FERHIC
S5 4 ADFHELRET BDT, HHE TOMERS
IZBIFBVRIPUNTHEHIEONZ I LIcHD. Lo
T, TEHAE TOBHSES SIC BT B L V) R 7 Hirsy
HHD, VATZRIHRICEI ATy a VFHEET
VA E DIEE F THREOHMHS L 2ANZLDOTH
BHERILTR LN TES. TOBEEORILICHE
L Tld, LR, Berkowitz #7E 2, Kullback-Leibler
15iRE Y ZREFR L UTRWESEIESHZITY, T
NoDHRTHEARA T Y a vy ETIVORIREELER
9 35.



K1 4BOTFEIZATF 497 RS5F 4V F 4+ £V (DVM)
Table 1 Four kinds of Deterministic Volatility
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Table 2 Limiting condition of each model.

DVM Functional Constraint
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Fig. 1 The average absolute error of 15 business days.
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Fig. 2 The average of the K-L divergence of each
business days.

TORWHERD, 38T A—=ZETFIVE 535 X—%
ETIVTHREEEVIBRIILEREEDES LRKET
bBLEZBNS.

4.5 Kullback-Leibler 1§ RZ(CED { BEHD

BIEREER

Kullback-Leibler f5¥#RE % Flf] L -GN ST E ELHE
X Berkowitz REICE D RIL L KE BT B AL,
e (0 E¥EH) hoXRE A2 EEHE TOMKMHE
BHOOHROKMY) Z—> D4 RE—AV FETR
&, TOWMEHBICEDI HHLY XTI HLED
BEERBFELTWAB T L THD. TOEEZRHTH
&, BR (0EHR) "oNMNRLEZEEHET
DRI RIRFRMAEE U BV A HEMDE L ULHHERE L
7L TH, BRY Z—Uh bHREFERICHBT B4
SR EH U TBTIEREN IR LB OLE (2
MIC B BHMISEVEED ) DB T L DA
2 (GWEROKMICHT 320%h) &) Aoy
LT B LN TES.

21CiX, 59M@H B AT a v ORIc BT 3 K-L
EHEOEEAFOTFHEMEL 11 HEAHLS 15 HE
BICBLTRL. K206 REGEBMNDOESE
BIZBWTH 5 787 A—Z2ET)VD K-L EHEN 3
NRIRA—=RZETFNVD 3D 2IRETHZ Lhbh
D, 5FA—RETFIVDEMELT 3/8FA—2E
FILE D L EBRKIEE ) X 7R L OBSENE
WC DRI NG, DF D, AT a rAEEE,
YRR aHEME T ABIca—A)b « KI5+
1) 5 ¢ OBEEIEIC d (1 — sech (ex)) ZINZX % T & T
HENTZY X7 PR OMIAE TORME TR
LTEEB N oTz. TDXKSIT, HMEIHESR
(0 H%R) DWW VEETHB T 2BE8TE, £
kY Z— Y DE—AV ALy VT — X EH%E
FIALUTHESAZERL, YV RIPIHHEEDEE

Z K-LERETRA S 7 Tu—FI%, REHBLE
BHEAT Y a VEHBE T IVOREREEL LTENT
HBLEIDBND.

5. $LHEHEEE

ARFFETIE, £9, Li(2000/2001) TEAZTHhTY
BINGA—RETFINERXIZANTBHED5 85 A—%
ETFIVERZREL, BED BS EFLVRIAVAZ /b -
AFGARTAYT A ETNVEEDTE S avETN
ERHEDREE TA S a VHIRMRE T 1w b
BT ENTENICDODWTRIIL.

R, 3NRTGA=RETFIE 5 RTA—=RET)N
%, A7V a UHBEEH SRt LY R 7 i
L EBKME OBEHOBAMN SR Uz, EREE
*® Berkowitz BRE TIXETIVRIC BT 2 & MHOHE
ZHHEICHFIT 2 2 ENTEAD o72H, Kullback-
Leibler [E#REZFH L/ BEETIXET VR BT 5%
AHOHERIE>ED LHERTEHLNTER. BL
T, 5T A—RET VDN I INTGA=ZETIVE
D L REMKIEE ) X T Lo L OBSHIEEN o Tz,

2 F X #

1) Hirofumi Hoshika and K., Miyazaki.: Which
Deterministic Volatility Model Fits Market
Price Exactly? Evidence from NIKKEI225 Op-
tion Market, Journal of Japan Industrial Man-
agement Association, Vol.59 No.2, pp.451-458
(2008)

2) Robert R. Bliss and Nikolaos Panigirtzoglou:
Option-Implied Risk Aversion Estimates, Jour-
nal of Finance, Vol.59, pp.407-446 (2004)

3) Liu, X., Shackleton, M. B., Taylor, S. J.,
and Xu, X. :Closed-form transformations from
risk-neutral to real-world distributions. Jour-
nal of Banking and Finance, Vol.31, pp.1501-
1520 (2007)

4) Berkowitz, Jeremy: Testing density forecasts
with applications to risk management, Journal
of Business and Economic Statistics, Vol.19,
pp.465-474 (2001)

5) /SR, JE)IVEMER  EREESE Y —XTF
flEeRROME 2, BHAEE, pp.27-29 (2004)

73‘7





