EXEIER/E 2016/12
%27 &5 140 255-304
DOI:10.6226/NTUMR.2016.AUG.25104-008

BT TE SR s ~ B LR SRR [l
HilJ %X

Review and Prospects of Taiwan Derivatives Research: Pricing,

Hedging, and Arbitrage

FRPIHE / B = F SR 05 e kS A R

Bing-Huei Lin, Professor, Department of Finance, National Chung Hsing University
SRARMN / B 20 R B ekt A Rt

San-Lin Chung, Professor, Department of Finance, National Taiwan University

BEIE / B b RS M A ki A IR
Shih-Kuo Yeh, Professor, Department of Finance, National Chung Hsing University

Received 2015/8, Final Revision received 2016/8
B

AXSHBE WAL ST % E(E B o 50 B EATE B R 2 - 5 B oY SOk $E
[ 76 7T 2000 4F DL 1% %% k7 TSSCI WMl - EEE XM | > ShZWEETWS -
BIW OB Y IRIE S E B AlFE RE - THEREHATARSBT RN TE -
BATANR LB ERWEETNS BT HENHN GHEBEZEHR) > BN UREYHRFER
WA RETE (WHEBRAFR) RFEXRNEEH (EXNEER) SEERS
R e EEEEA T - YR A WA A S - Black-Scholes A ~ BhIEFEHAL A
MEM A B EHRAE GARCH AR Levy A% - AEBEHFFE L BT EEHAXNMER
AR > BN B EBEREEREF  FHFEERE  PHEEIEBREH R
MEBNFEFTFERGTERERNEN -  ERREESH R T @ - PR ERE T 286
B~ IR(EIE -~ A~ S EERFIRERSE - T B 4T A T & 7 & 2 @I K% KA
EEE BRI BB IK B KB EFE GARCH BT BN 0 E M FiT - £
PR BAT T > BN XBREE T WS MEBE TS 2 ERREANEAR - URE
ISR EER TR WSHTEALZERESNEE RGN EE R RS
S ©

[BEsE= ] fTAREREE - ©F 28 BR
Abstract

This paper reviews the existing literature for pricing and hedging derivatives in Taiwan. We
focus on articles published in TSSCI journals after the year 2000. The underlying assets
studied in Taiwan include equity, foreign currency, commodities, interest rate, real estate,
weather, etc. The financial derivatives priced in Taiwan include futures, forward contract,
standard options, swaps, hybrid products (such as convertible bonds), exotic options (e.g.,
Asian options), etc. The pricing models adopted include Black-Scholes model, jump
diffusion model, stochastic volatility model, GARCH model, Levy model, etc. The prcing
methods used contain lattice method, Monte Carlo simulation method, the fast Fourier
method, dynamic programming, etc. Concerning the hedging and arbitrage studies in
Taiwan, many risk factors are considered, e.g., equity, foreign currency, commodities,
interest rate, etc. The hedging strategies studied mainly focus on proposing new or improved
econometric models/methods. Finally, the arbitrage research covers the Intra- and Inter-
market arbitrage strategies, information transmission efficiency, etc.
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BE 1997 59 H 4 HRFEFEFF 817 5 # 5 — i ST FEIBAERE (Covered Call
Warrants) 425 DI » G EATAEEERIRG LTS (Derivatives Markets) HIIFZERELEE
EEF R RN H R - RILEPETT 2000 FLAMRZ S - BRIRGENTEEES
Rl L T S BB R FE R 92 IR 2% - B 7 RAERBIFRM B 2 B T2 58 - e A
HISCEEZERAE B AT TSSCI B2l BAT] ' - Ky 17— FLE BHMERT HUM B HE - AR STER[E]
EEZEHEIPEIT 2000 DAt 2 FAE TSSCI HIHATIGR SCETTIEIRR 2 » LLAh » RIS 2% -
ASEEREFNT A VE SR L EE - B BN AR - RN GENT S
FRl e ot T 45 T 2 B T B S Y SR RIT 59 YR S [ml R B A B -

FENT AR SRR S E BT TR U718 - BB STROR 202 513 R e BT AR 1 < Rl
an (B0« SEFCEFEERE (American Option) ) METTE(ENIFT o FIEISMIFRCERAHEL - BLER
MRS - FHARIRE TR A 6 FH B2 AT Black and Scholes model » JTHAZKH]
A 2 S BR FAH & (R R BR R & (B AR A AR M T 7 (B S - 120 - Merton (1976)
Bk FE % B AU (Jump Diffusion Model) ~ Heston (1993) [ # )7 &) 152 A (Stochastic
Volatility Model) * Duan (1995) GARCH Z £ [HIE A K Bates (1996) Bl A Ei[E
B E) RS -

AR EEN S - BN RTINS IR E EE - OfERE (EE
FETEE ) ~ HNE ~ P ah (AN ROl ~ =255 ) AR - RiE (AW E ~ I/ -
B ) ~ DEE A RS o AN BRATAEME SR e S - R TR
HHE (Futures) » 225K (Swap Contract) BLZEFERESN » BN STkt & BEG maF 2 1H A
B 27 5 =0T 42 1 £ B RS 5 (Exotic Derivatives) * #1401 ¢ [A] 7% & & FE# (Lookback
Option) » FLFEFEME (Asian Option) ~ [EIEEGEEEME (Barrier Option) » PRASALSEFEHE
(Rebate Option) + EFEEERE (Reset Option) ~ FEME(E B FREEERE (Capped Option with
Stochastic Rebates) » AJfE A/ EH]{H (Convertible Bond; CB) FIF{EARFE & (Minimum

Return Guarantees) 55 ©

1 AREFFEEHEE A TSSCI HAFIETTEIRE - (HNGIE A —AHATHER & T35 B 7T A= 14 <5 Fl o O o {5 Bl P
HRAWIWTSE » R A A S35 FIEAH R IRy 16 AR TSSCI HAHIGRSCGES T alEE - S EIFIFEPE T
2000 4 DA% o 2 B ASH e AH B AU SCR SO LEBIANTN - A EE S (378 » 0.60%) ~ i8F M
ZREFT] (195 > 6.62%) ~ MESSEET] (315 > 13.48%) ~ KEIIE (35 » 2.65%) ~ 32
KRAEHEE (25 1.02%) ~ EHC (455> 1.57%) ~ EHEER (157 0 031%) ~ EHIE R
(95 » 2.26%) ~ HHESHSSEBIEMEEET] (1055 15.38%) ~ ZREMHHT (458 > 1.22%) ~ 0d
REMR R (458 0 0.77%) ~ BERERKE T (157 0 0.76%) ~ BB E AT (1% - 0.23%)
ETHEEER (1F  0.28%) ~ BEEEREH (1% > 0.80%) ~ EVEHEEWR (3/ ° 0.63%) -

2 B NEAHEEZENS 0 BNE—EATA R e (E LR SOERE Ry Chen and Lee (1993) »
H 2000 FLAFTIRNE FF 2B FH SCE#5% - (RGN HIRVEREER - AP FEay SOk ol gE -UsEfE Y
JT 2000 - 2RI SLEE ©
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TESE TR EOE A E A ST BRI T8 07 1 - B A SRR 1 72 (#  fet iR T v
(Lattice Method) » HFEZ437% (Finite Difference Method) FIZZH-REEBENE (Monte
Carlo Simulation Method) HIRFFEMHERAYN » AT 053 SCBRIE R U A7 TEEH L (Fast
Fourier Transform) ~ f#R4EFEHEFIEE (Linear Stochastic Programming) ~ BjRER &L
(Dynamic Programming Method) * ZHiHFSHEEE (Neural Network) s 5k 5 #8358 {6 5 Bk
(Fuzzy Continuous Genetic Algorithm) 55 /775 2K 5T ELEIERENEF -

TERTAVE S Rl T3k (Hedging) BIEF] (Arbitrage) ffF5T_ L » BN SCERFTEER:
B EBE A E S RE - EIEEE - BRERRY - AL ER - JNE - AR R EUE S REE
HR(E R R T S T T 5B b BN A B ZE o B RAN [ AT A T < Rl e o o i P SRS R T E
FRSE BE - (BB A SRR AR b SR IS B I 98 B RS SR Rt E T EmI#s - LHE
GARCH FHBARBIYAE (5 - FEEFTRISHYEAIT ST - BIARY TR ES T i e s
52 EFRBCERAHBAMSE - DURCE R BERRE B - N[ 55 i i (2 2 M m (A& 1Y
R MGPRETE IR AR - TR 2 By B N St A R H W& K (Intraday
Data) SKAETTEF RIS HHBARIERET -

frEEMmeE - ASUEREIRAT 15 FF NS 150 = DL EEIFHBRA T - seEEE S 58
AR EE © BB ERFETHITT - IR AR T 2% o A0tk
TR EEZCHRA0Y - 55 B [al REEE T B P 197 AR T <l e ot E (B I FR BRI ST - 28 =R
BRI P72 1 < il e ol o B S A SRIE U AHRRIA 9T - ik —ETR R K E AU oEaR
ECEWS NI A Gih S

&8 fTEMEREeER
TSSCI B HEm SRR T A SRl s (BRSO E H2 - B TR ASRE & T AR AH
BATFEHINRAS BELE R - AW T E HURRE SN A FEERRT - B — I E R AR S
FTE > AWHFEENTA MRS AL E EUR O JER - DA BAAHEE 2R - IR G E
EUR KIS RN FE B B R B R MO 28 - B - RS SEEsE — 3% (2004) FRETHE
RE BRIP4 PR E E M - S KIER B A 7 - BIINE K 5
HE AT AV R RS HE ETSE - E R RGTAEE SREEEE Y - B A RANTA
MRl S E (BT - KR B2 SO B R HY PRAT HESRE Bl 2 AT AR VRS S (8 -
n FUE RN E (E R I ERZ SR E ST E RRATAE » IR ASHIT 2R PR 55 B 22— 3%

(2004) IRAE “HNHE R 5 m ENTAETE SRR L B —/NEf e -

3 EAR - (FERREAVI R R o B oG RIS - B S (] NI AR SO SO BB E A R
AR B —E 1 -
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— ~ FEARIN B A A

PRI E A (Underlying Assets) 2845338 » FHAGENT A M Rl L i S sT £ 22
HFERLEE (Bquity » S8 K (EFE 8 ~ YNHE (Foreign Exchange) ~ it ( Commodity °
AOEEEE S ~ R~ =8 ) KA (Interest Rate) ZEVU AJENTAE MR RE  » FEE T
HUFE RELZE R - SEAENTA SRR , ( Weather Derivatives * I 2 EEBWE © HE -
RS ) ~ NEJZE (Real Estate) {5 FATA S RIRE AL (Credit Derivatives) FITFEH[E
FEHAER » RIS AR ART B G A 22 @ AR A & T G A A BRAE B A B SR+ AT
PN T A T < Rk e o T B 22 B I AN R A B Y NI 5T
(=) MEFEBAFIEEITEM LA R

ZEHATE ~ TRSF1E - EVUEFEEEFERS (2000) e EGEEEEINE HH @6 L8
WG SR TERE - AR A Holder’s JE BRHESE H S8 ZUEFEMEME(EHY_ B 5L (Upper Bound)
S ETPAfE (Closed-form Solution) © {F& f &I LASEE] S&P 100 FEECEFEREEMS ERIE
TEFEMIE - KpEEE TR EMEE (Implied Belief) « ASCHE AT SKIGEAEERE
ERBIEEAfE - (H EEREE IEG S T{EA% (Critical Exercise Price) MGFE A AFHE - 17
St A A EE A 2 SE (ATl b A AU th SR ER FH AN (AT B AR EH] (No Arbitrage) JE (H¥H G
FRTF o AR AR AT REAL (AR I 7 M1 BT R] ATE AT R A 75552 (Behavior Finance) BX,
5 ST (Market Microstructure) U EEYIA - B2« ASCREIRE DUE TTHIERE A E
EEAEERE - QIS HH#EIYAS S (Seller Initiated Trade) {EISERIFTZEIHAIE S
R S T EMS B T RN E FEELIYAS S (Buyer Initiated Trade) (A& R FTZEHH YRS
SRS TEM 2 26 0] DU M & AHIE#E (Investor Sentiment) 55 2

Byun (2005) #H Kim (1990), Jacka (1991) and Carr, Jarrow, and Myneni (1992) Fir#f
B3 FOEEREERS KRB ER 2 5 (Optimal Exercise Boundary) FYFE 53 512 » 5317 8%
T8 8 ) 38 SRR 43 DT AR AR MR o R 1T HEE HY 36 20 PR A A TR 102 SR Y B SR - Byun
(2005) HIAESR B E RS ARBESURATAS S - FTHEEE AV RGEIE A& 5 BB E &
JEAE SR AR AR TR LG - R EREE N E - BEAR SR AT REAE (AT FE
JimA) - ATDUGES TSR B BB AT - AR SO RGE B A2 L BRI E E R E XS 5
FHZEREE %K 2 258X Broadie and Detemple (1996) 8¢ Chung, Hung, and Wang
(2010) WEE &5 LR 2

(=) P ERFFITEEEHE R

B NG R FI R RAB S AT AR M SRR sL U2 4 - R L EE IR SR RIS &
FAZf# (Closed Form Solution) » AKEH o HIMFFEHN & B FH B Al F-FI[ZR 554 (One Factor
Interest Rate Model) * {& F-HHY Vasicek (1977) £ + Cox, Ingersoll, and Ross (1985a) &
B+ Heath, Jarrow, and Morton (1992) f& %A » DLK H RiTE2 1l 5% K B 55 5 i & B8 Y
LIBOR 73551 2 i AU S5 A2 B PR SRR oG A 50 P 2 8 - Lol aman 1 o
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SEREERE 527 5% 1)

Liao and Wang (2003) HEE =11 %5 2 (High Yield Notes) & [B/ATAE FAME - (FH
s R SR A LB AT BT S MR A e SR AR IR I L PRR IS Se 5
TR VR BORERE BRI © B 1R - (FEEHE IR 2SR 1E Heath et al. (1992) FEFEA=RZEME
THERRESEEA -

B EEHZEE R (2004) $RFH Heath et al. (1992) FSREAIKEHEFFLER H ~ FIE
MR ~ BEAZ AR SR A EE B HARRED T DME B T A — i (LRI R A A BE A o Ak - EE
e AT R 2 HA R 2R 45 Bl B8R 50% Ji (Exponentially Dampened Shape) % BE &7
(Humped Shape) I EIAEHERF - B — AL RAHRELRIRHERRZE - 5 RN RI I E)
FEMEFTIFHIRFEAZ RN - & - FHPERGERE (Martingale) FFE - (EEHEEH —
AL AR AR KB E LSRR R 8 T2 GEHE AT - DIEEI NG R EE
FHE LB R ) TR T UEFHE AR AL AL - A A IS EHERIRIFHE AR -

ZER ~ BRIRAHE ~ MRS 2B K E (2007) HESAMER] R [ [R#24] (Interest Rate
Cap Agreement) FUEHE/AZ » fEE S H71E Hull and White (1993) ~ Heath et al. (1992) -
Brace, Gatarek, and Musiela (1997) =fHFI=REAT - BEAYE E 53 Bl Ry ok ] B HAA =2
(Instantaneous Short Rate) * JEHAF[Z (Forward Rate) » LIBOR Fl[ZR[Ef - Fhsg =R F[R#Z
FIRMEE - AT AER I B RS R AU RE S R E IR E(E R EE ~ DU EIREEHE
B B2 EZ K FHHHAPR AUBA TR -

FIFRZZHAE#T (Interest Rate Swap; IRS) FYASHAFHR (Swap Rate) Ei ¥ &Y EUR A E
TEFIZRAFZE - T2 R R ERASHASZA R ZE (IRS Spreads) @ A —ESTEEERT IRS F]
ZRIRERFE - BFE MR ZZEEHIRE R REr 2 Mt - 28R - REEHET
FEF2 (2006) #1& Grinblatt (2001) DAFRENPEMCR IRS FZ=HAM#51% (Term Structure of
IRS Spread) P7E KR HER IR AL - (.2 5 — ALY & 35 55 ERTEH=R dhig
(Current Term Structure of Interest Rates) * B ia i S i A SCHI— M LB AU Bl dE AR AR
W IRS FIZEZERHHEF LT » BITHHIG AN IRS FlZER#8EEY - B N SERITERIGES) » (H
HHATEE IRS FIZERIHEES AR -

TEALR - PRPYBEERZEIA S (2007) $HETE2E 10 I ETERG AR S 2 A2 E]
an'E SRR (Quality Option) SETTRHE - (FEE LR BB NETFZZ S BB AT TEH
TR (E 7R T A R AR - FREEARS— A+ & — A+ Hull and White FlIZRIAIRAG B AELT
FHELIF - B RS2 A EIEROE S Z K B BRI 11 £ 17
(&l B BB e - AHER BN M A BRI E TS G S 2 FE R - ERHE R -

Kuo (2011) B &8s BECZEA5HE (Hump Volatility Structure) &[5 2 & REI B R
(Implied Deterministic Volatility Function) #FIJ 3 52 % - £ 5 {8 K #F [ 1[5 2 1
(Moneyness) K (Maturity) & BXOTHZREERENIRIT - (FR SR REHGTE
BOTASRE IR RER B ER (B - W B MU Em B4R B T 5 (B AR B 22 S T IR (i E A A
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AUy

S8 - R AT E R
AR -

B N A B 3 i FE R R SRR R R R AT AR MR e Bl R LAY E B - B0 ¢ Wu, Fu, and
Chen (2009) £¥HFSEE (Cross-currency) LIBOR i ZR e AU A G E 71 fd AN [F] HYRE =R
B R HOEIERE L EE - B (1) RBIRHRAER vs. SNSRI 5 (2) REIA
HAFI[ZE vs. FME] LIBOR FIJZE 5 (3) <] LIBOR FI=E vs. JNBIZZHRFIZE + (4) YMBIZZHF]
Hvs. INBIAZHAFIER 5 (5) YNBIAZHAFIER vs. #NE] LIBOR FIJ3E o ASCHE HREA A AR
(Forward Swap Rate) FU3T MR 73 Fid DLEFAE [E E KIHAZHAF]=E (Constant Maturity Swap
Rates) HSHE)AYEIERENfE - (FE W RS -REE B S AR B ss A I RS e -
Lee, Hsieh, and Chen (2003) HEESEIIFZRE#E (Average Interest Rate Call) HYE B A
{EEHF Longstaff (1995) HUFHERAIHERS - SR 8T & B 755 e AR 0 F i AU B FE AT AT 38
FEF AR TR E 2 I R BRI R AR B SRR - fEE W EH Levy (1992) K Vorst (1992)
S [ I 2 5 A 1 30T (D 2 = A L ] B AU RE B SE3 F1 3R E RER S (DU - Wu and
Chen (2008) tH/Z2£%H Vorst (1992) 1 Levy (1992) FIITALL 2N 22K SHE FE SR Bl S E2 IR
EEFEME ¢+ B2 R R IS SR BN IR T (L S AT HERE MR #O IR H = - W, Fu, and
Chen (2010) HZFHEFIIFREEIERE - {EE PR Brace et al. (1997) HYJ LIBOR FI[=£f5
RIDUCRE SRR - AGERFE Vorst (1992) 1Y 5 21 AL A A1 3R A #3845 it DAHE 5L HY
N - EEIER SRR i s ok Bgag A AR B RS T 1 -

(Z) HERBBEFITEM LR &

HNNE Fe 15 BT AR M e Rl L Y B (EDE I LU iE - R L E SR 2N R 2%
VOfE e R, - EEE - FER - BN (BERE) FIERDIRBIIMERVEES » B 7 E—/\Ef
TR RO SH BN A R ASHGEIERESN - fUFE - B E EIEAcHE - FEREE) B IHARE
EEPRAE ~ DU I SREE ) S N 7 1 A PR R S T o A (D - KGR R AT -

TR ERSF{E (2001) ZE{H Chance and Rich (1998) A% AT HAREAY - i s FH
Amin (1991) & Amin and Bodurtha (1995) BYBESHE & ZE [EASEE » FIFHR HI A i
HARY A B A HE B 5 B I PN A Ha ) Ja B T BB - (F S8 B B S NI (E FE S JR B
HRTEAE - MEIN E BRI - DU FERARIMER E b © - &% - EEARELERSFAE (2001)
HE— T HEB R EAZ ORISR - 2 B NR - BEIREARE - DURIE S B a5 E
fﬁ o

AR RHE BRI LS A AT - (H 2K T R b

o

4 {EEUSH Amin and Jarrow (1991) HYZEAHEE B — 1417 LIBOR it 5l - #E 7Rk S 5850 LIBOR
THEGEAY » A PURE R ZE i T FFAE M 25 H B S F SRR R -

5 HESANEIRSFEE (2001) HYAF (2.13) PLFERR - REMEREHAL - DI NS AR YN B
FE OIS Pl B2 B N I A E B R R - 520 (2.13) BHEAN & FIE R -
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B A 55 B =2 — £ (2004) $i2 HY 26 18 [ =1 58 Bl .2 0 B 4R 2 SOE R (Quanto
Forward-start Asian Options) » {35 & A FEERE =2 B fa Bl 5 (- S T35 nT REZ BB A Ry
PR o R A FOR R E PARE - RIILIFE IR —FE e RS D PARE - WEHE
2R o etk (FEHEEHEHEHE R AR K (G ET R ZE EIRAE » AR R
BN o — P R RE SRS S PAMAEZE K - R AT DUR S A 5 B R — S 2
STERARE 5 SOz » TR EN ORI - HIFEER RS TE e = Y PR D BT PR -

Ho and Liao (2014) 2 HIEZFE —JC NGARCH PkEfE%E (Unrestricted Bivariate
NGARCH-jump Model) * DAFHERME = HE {742 1474 5 (Quanto Derivatives) © fEFEAIH
PR EE 4= FAE [BZ (Pricining Kernel) ~ YN & G M MER - BRSO ITHE R ERIERR
MRS FE R By RETHHE Y NB & 7 (B A B e SR ) B RE AR ©

(v9) 12 AR ZAZ AATA LS &

JEIRELR ~ BRI IR ELASRHER (2003) R BN 25 P8 1T 2 i te 2 SR I A R O BT (E BB
E I TP .2 A5 PR - R ER A Klein (1996) 2557 (Vulnerable) s3EFERESHE /A2
WA NG IR 1T Z sl (R B RS k) - PRET Phi i A0 B SR I A28 2 B Gm (H (E
MEZ =SS itk (PRSI BN R (B (2 B B T LLi A RE 4T -

FHES » IRFEEHEEZE (2006) ZE{H Kusuoka (1999)  Jarrow and Turnbull (2000)
¢ Jarrow and Yu (2001) 5 AWIRAUEEE - 1E[RIFE 25 722 58 F A (Counterparty
Risk) + BEHYE (S FH R BRI R =R B B (EFE BOR M R G s 2 o 2T #EE
Hi{E FHEFUASHA (Credit Default Swap; CDS) 2 & HUEM - FEEUES T H1H - (EEE T
#3 Jarrow and Yu (2001) FHEBERL NEHERER ((REERIRGEE F M3 L
1) BEE RGER AR =R - B RS F MRS & - R H I EEE -
BEAh - EE IR RS R 1 7 S R FE I E 7 ZER A <2 1R 00 & 2 (5 JEl b 52
2 FREEUE ENRZ AR S o BT E b EER R b 2 528 - HIATRERL(E
FRERI A AR R S B RS -

Pan and Wu (2008) $#2iE#EE /7 0] fEEAIHIENE27:2 M (European Vulnerable
Options) HEfTRHE - ASCAFREQRERFEEAE » HENRFRIEIEE (Recovery Value) &
& BB LI BRI K E EE - IR E SRR o o R i E A (E
(Default-free Value) » {E& #8 FRER SRR AR 7 =0 B 2 (K45 FH R Y2 2 -

Bl ~ 28 - EBHEELENZE (2012) 1 Klein (1996) HYEFIBIAL R ANA]#]
SRBYGEITEMI L - DIFRETTSEREN T EENEE T - S EENOEE 2 E R

6 EEIE SR AR B DU N R ST T B 58 FEE T ¢ (1) JTEfEEL Merton F57 ~ (2) 01k
Merton f&AY ~ (3) 5T NGARCH HREfEAL - DK (4) Z[FE 7 NGARCH PR -
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#0#) (Defaultable Option) HEfTEE « FlgFE Iy r] Sk R E M - FERAGER
TEREES HERBETERE T - EE AR « AR BRI R A B w2 T
HIge)T » A E S ARG R » MRS A [ A A A MR A A B TRRITAR R -

JEIMALAR (2009) £ Merton (1974) AL HRGE K RF R R (H 75 2B H WG R - DBk
FHPEEEE PR REZARS AL VOE R JRBE AL » PR Duan (1994, 2000) HY & AAEEUEETHE K
HE AN FNEEEE - EEMSHE - EEEBERSEHEENMIEES - (FELS
HEEEAC AT BT A FURARAR - B3GR B S PR AR I A 3 . RE A S b o 1
B JREVERA A IR ER PN E B AL -

() RRBFH

Hung and Liu (2006) & H—{ER 58211 (Incomplete Market) ARUT T » KEMAT
AR VE S RIRS S (Weather Derivatives) FIRHEAZ - ASCHYFHE A G RIEER, - 55—
TEBBRANT 2SS THIEHE G - R DGERIEEE (e.g., KR FFAENAIAR
% (Non-tradable) R GG M ERFHE T ERIRE - 52 (FEHERESER
HOERT 7 AR HE B an s BN M < RRATAE MRl o - a2 HEA XSGR
{57 FH HAm B R -

Lin, Shyu, and Chang (2008) £% /i 5 A] 5% Fd % & LA #@ F2 (Markov Modulated
Poisson Process)’ ZKfH#E E IR E KB RE AR - WM FHEE KATE M SRpE -
WG BEXHEIEERE - B ¥ PCS (Property Claim Services) B 7= B #EEL B {55572 BB
fi#z o FLAN - FEEFIRT 1950 4228 2004 4 PCS $EEER A B 38 4= RBIER - 2KigE
R AT SRR A FURA AR B LA @A AR S HE BT A M S R e mL i BOERE T  BLAD -
BB AT RS R UK PR b e v S P E B B S Rk R B~ BRI AR e 2 - Bk
PR RS S B B -

A& REMRLE (Hurricane Katrina) i& B E ARIEA R » RN A 14 <6 Bl o mt B Ry
{RFg N\ )R B 22 T 5.2 — » Chang and Chang (2012) ¥ TfE2ERE LT » BEEATA
MR A EE - (EEFF Gerber (1988) HYEEEE —TE AU (Doubly-binomial Model) 1
R = IEFHEBIA (Triply-binomial Valuation Model) » H:H S = {[f I B ALE 2K
it R R R 2 A B+ AR A SR R IR SR A e < e o ] 2B R A 85
MRS EAEE -

=BG (2012) SHEIEERIRMEIPRE K EETT RGN E S - ARHASEMRE
LA HEN S - (FE PR = — R B R WV ERS! (Neyman-Scott Rectangular

7 fEHGERET - ARREARTE S —AY B T8 - SR PR/ Cummins and Geman (1995) » Chang,
Chang, and Yu (1996) * Geman and Yor (1997) AR Vaugirard (2003) SRR - (K] b2 —{fE bhds —fi%
{EHIREAL o
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SEREERE 527 5% 1)

Pulses Model) sRTHIHIE 821 25 H IRV E A0 o FRRTE G AT Bl B2 B Y 2 i
B i BN T R+ R BE RS 5 e WY & R\ b 2 S L hA i 35 b 0 TR SR mi P il B+ AT kG o e
2=

(%) BHE -~ RRRXFLFESEFEH (Embedded Option)

B~ sRARME ~ BT - RSB BT (2007) $R51 )5 EEEMERE IS (Mortgage-
backed Security) HYRHEELEEE - B EERE ZF NG S IVREITE R EREENE
WEAR G A 71155 - R EE R RSt 0y m g P i B E A e e E I RS e R g 4R
R EERE o DAL VEE bl B o 7 F(E 1B Chen, Liao, and Yang (2004) FrfgiiZ

Tt e EEHERE ) RIS FIFEBTHSERMETERE T FAREH - f2E
b T EHENER IS B ERHEE 0 FEEREFHEEHEE RIEE - mMEFE
BRSO 2 BB (B RTAS Y TR Mt A e =2 B4R E KHYF22E - Huang and Lee (2007) 5
AR FRE AR A 2 i — TE RS (Binomial Tree Model) » i FH DAGEAE [E] & F1| 3R H 7%
5l F1] 22 L #H I #X (Adjustable Rate Mortgages) 1 [& & & & IR (Default) H 7H {7
(Prepayment) SE{2FE o {EE[RIRFHEE O EHEIFENH IR BGRIE RUERE » BE T
SFeRTEHERE AL RER o iF5EEE R H RiE =R iR & s BT G E(E - 1 B8
RE & 8 B2 G Ry [ 78 B B AR T AN [R] o AR S [R]IRE 38 PR e Al 7 11 28 408 38 s T )
—E R AR RS - BN ZKESITRETI A SRS -

ME -~ REYIELEPUER (2008) fEFEREAZRIEAIT » ST EA SR E R B AR
EFEME (Surrender Option) FY/TKLA-EL (Participating Contract) dE{TREE » H AR08 E
RETT i fe R OB FERE - ARAEFERE AT Ry SE SRR o (F AR A CRR (Cox-
Ross-Rubinstein) —TEf A » DAGHE S AL R REEL R K 2 1ERE - WARIR AL R EE PR
BIMEZHIREGE - HEEH SRR 27 (Recursive Formula) PAME#E & CRR 552
SFEEE - WORIF AR AL IR 2 A SHEAE -

Luo and Sheu (2009) R (R A REE W G R E R - FeH S5 — e HE
= - DB RIEHE 7 - RN e 25 RIZ848 - RIBLIE & R REHEE i
EFEA T RS OR B A (E AR Y R (No-arbitrage Price Bounds) ©

PR 2 BGR AR (2006) 555 TaRIRBBREIFR AT E M H CInEsH) ik —
fEREAELR - DLEHEMT G S RI32FIEE - BUE S AR REUR T INE &6l 28 12
FMEEEFTERS LINE - B AIER - 18 SR M0 <5 6l & R A 75 7R FHI R E -
LAk - fEEER TR EE G IEE RS WM R - 8B ER - B THRIK
FFRSEEeReT ~ B A ST E R IIE K 2855 T & R R (E S U i
wEhn - EEER - BB - FmERMEHZEIKER (2007) Bt ESS B - 25 T rlEE A
MRFH (MEERRES) HEFEetrin (MEMRMNE) MMy EEEEE - (FEER
B 55 TTAEAE AR i B S 4 < O b ) 2 o BRI G+ I S A ] B S ELRAR

it}
PN
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Ft5 2 522 o WHIThs S8 B A5 T RE 2 s A i Pt 21| B4 & i P B G R PR PR 15 HY
HEJ -

Tang and Yang (2012) BRETERIRFEHSERE T - 1 E R B RIKEHE (Defined
Contribution Pension) W3R R58 27 HE @ MEE R RRGE N R =UEERE - WA
Longstaff and Schwartz (2001) f&HIE/NFEHERIKEEE (Least Squares Monte Carlo)
KEt B R REEE - HREFLRIR T G B R RENEE - B

(i) SERREBEETEE (F) -

Lin (2005) #% Ronn and Verma (1986) {75 Rk (Deposit Insurance) & fE AL A
EEHE Y (Regulatory Forbearance) @ DA MTE I G A E N FA R E R E - 9T
LR E H R R b B R G BE R A WIRR g 0 - (Rl B D=8 i eRTT
TR+ W oEft am e ek PR b 2 15 =y AR 7 R B B =R il L B P A RR
MiE e

Chang, Chen, and Tsay (2010) FHE{FEAZH ¢ (Survivor Swaps) * EEZEfH Cox, Lin,
and Wang (2006) HJIE AU S 15 8 FE BRIk 1Y SR T RE AR - WA AGERT Rz o TS
SRFZEH < 5 A b (A B S LR BB Ak B A =R B B A TS A A S A E AR AR IR RIRA TR -
HEAFTE R IERIBAGRIRBRE S0 3R 2 BE Rk AR =R T Mg sd o/ H A R8N AT
#FHE (R EWEEREESHEES (K IFEEZIREER -

T~ FEAT A T R AR 1 S5

ATV R R R 5y - RS ENT A SRR S R R R e E
A% (Forward Contract) » H& (Futures) ~ ZE{E# (Options) » M ACHAE T (Swaps) 5
VO REENT A MR o - (EREE 5 o H R4 wr ZA T M S ilpE ol &=
T4 MEEBlpE i (Hybrid Derivatives) FUMFFEHL H 2835 ke » B0 - [EBSEEEERE - o0
PFERE - EEEEEME - PTEMAANEME » RERFEIE (Minimum Return Guarantees) #HE
% B NI T & FE AT A M S R s oL AR R RO R MR R A - B H LR
nn R HE R R FE B 2 M m) - B4 © BN RTIFSERY B E S R A T E E e a5
R AR E AT — B R S E R A I — FIME R - A LS S B e e SR M R
anrOEERAENRF 6 - HEHE R G145 (R -
(=) IR RERLY

FHEFEEE B T (2001) HEERSE RS T INERAE 2 E R - G B R A A

8  FITRHAIAIE AR TR EE S5 3R] — MU ROTEAE AR A S {8 R G 2 R A B R 288 - HLIE <8R
HYZZ B IE FRARARHIZETTER (BRAETFER ) 1715 A HARY TE (] R AE FH W o — {18 [E 5 PLERAYREK -
RS EZAZRR AR E TSy TR = A A -
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M (Cost of Carry Model) d#ETTEFE T » WFFCHRBUREE TR I 2 AU RO TR R
ZENFFE AR - FEEETHZRE (2002) RIFEH TSN EEERES - WD
HiiG ek EHERERBIIE EEHR - Bl BTSN wR S B8R
EIEINE 2 EE -

Yen and Wang (2005) HEELEREREH =R KB AR AR E E RSB THB I EEE
/NF (Intertemporal Futures Pricing Formulae) » {E#&HYE PA=EEUR « HIETHEHIIE
[6] 1135 (Normal Backwardation Market) 8% [a] 11735 (Contango Market)® 2 HHFI3E » IH &
B4R OB AR SR MBS BB R E MR B B R 3242 O F i AR IR FERA TR

BRARME O EE - PEEBEIERE (2009) BRTZRIEEII R REEAIEFHEL -
TE& L sy A i B RS B S f A ~ $RBOINRERS Bh ST — (b B Pl R iR S e 3 L
LB B G VAR Y - W 2 R B B El NG - DLEPAS TUAE R AU TR (R 38
SIKHE ~ ZEEER  BEREE - RESHB ZES - MRBIGHEB B EIE AR &
fA - Lin, Wang, and Hsuku (2014) £fF] " EREERIFFRRNE o (Information Time;
Chang, Chang, and Lim, 1998) DAk " BhEEEE(F (Jump) 5 (Merton, 1976) FUREHIEE E » H#E
HH— R Z84% (Cox, Ingersoll, and Ross, 1985b; Hemler and Longstaff, 1991) % {&
TEEIN & E EIEEARE -

B H (2012) ZE{H Frankel (1986) HURSVE AL - HEE 2 R S B Y & (EE
A IS B S (AR R AT AR =2 B A Bond (1984) HUAS S » (EE FIHHEERVS
RS EBFHRELRE THEERERER - 26 I RELREERELEZ
TER - MEEMAEER - IFREMER (SER) 25 FRImAHANZE ZAEH -

(=) 342484k (Path Dependent) ¥r & X 4T A M 2 8 &

SR - SRFARMELEF Y (2000) #F Hilliard and Schwartz (1996) (2 i B R 52 s g
(Plain Vanilla Options) = FEHE I 814 (Stochastic Volatility Model) » fI1 DAY fE 28 fE e
SERIERENYEE L - HAT5 28 Boyle and Tian (1999) FyUB BT - Il FHHLATES
FEAB B 2 Y (PR (EAS b - BUEAT AR - BRI B M R i IR (E A R AR -
TR il B A IR RE AR s B ARG -

TREZEZIAHIE (2000) {Z1E Cox, Ross, and Rubinstein (1979) HYJ —IEf 2 HE F (EH
AL - (i H AT FE T B SR E 2 45 EE (Nodes) {[E% > A& RURIZERILZE (Underlying
Stock) F PR EREHI I PUEME K o (FEE S EIEZ ZEBIE AR Derman, Ergener,
and Kani (1995) Z&#RE&#ERs 7 iEABAG & FEFH BB R 6 X e 2 SRR R (E Bl e -
etk o IREFEEZIVIE (2000) tRFEFEERERHY V7% Hull and White (1993) 235

9  FTEHIEMITS (AT ) SR EEAEIL (i) FHEIRISRACER {8 F% (Expected Future Spot

Price) °
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[F]f% G EEfEfE (American Lookback Options) JEfEIEAY - DLREE Kb 8= 2 A&
B -

Hull and White (1993) FIIFI##MEA L - $2H—(EET R SCR DU Ay ISR EHE
EEOEIESE M (Arithmetic Average Price Option) » SREZE « iR E B L&
(2000) iE—FE Hull and White (1993) 1Y TERS L » DLEEE £ (0] SEH5 (EAK S IE R
(Geometric Average Price Options) FISEEJERIEFS SEEMHE (Average Strike Options) * {F
Ell DASE R JE 556 5 AT Chalasani, Jha, and Varikooty (1998) 2 N PR&E T E Ry b
FHE - DI RN HEE R S RERGE MR IE N R Z TR 2 - WFR S B R R
ERYE(ER =) - Chang, Ho, Ho, and Cheng (2013) Rl Hull and White (1993) fJ—
TR G A o e B BB B IR 5k EIL RN o RIDAGHE B FEARRA R IEAE - (FE
AT 525 A FE B AR Ex T EHEE B #k (Reload) F7E &2 B THEERE

Lin (2010) Bff 52 & B 09 & & (B 48 2 18 2 7] A7 B 538 Bl Bl 3% (o] 18 & 345 SU AR it F2
(Geometric Compound Poisson Process) HJfE A @2 RF » 5o 2RISR EEME - Ei15
W& ERS BA PR ERE T B B e - R E ERIRREI A 2 —ry
{E&+%H Follmer and Schweizer (1991) FIff/NMESEREHEIEE (Minimal Martingale Measure)
B b H O E (AR - SRR T 4R S Y AR SO R R AR L SR IR A 5 oy T AR
(Partial Integro-differential Equation) {7 T FHEUE 5 15K % -

(Z) @it > HERETE

Hsueh (2001) %51 7 = BB 2 A FE R (H & L IR¥E M (American Discrete
Barrier Option with Stochastic Rebate) * {F& FLig o3 L g i 24U R 38 Bl (B [ 2 (B < |
PRI T 2 22 FE DAUR O B Rkt 2 528 - W oe 38 3R MR AU RE R 1R A HE AT
JEAIRIEIE - RIEL AT DA Ry B GE IR -

R - FEIFE R LI (2002) $HEIRE NRYRADRE - Bat (R E 1
(Rebate Option) » FLERAALERAER R ME Ly « HERE (HHE) RBEEHRELH - £
HIEEERE/ R CRIRFR) FRIRER - AUE V5558 S 5 FREA &1 [m]  HL T 8
FENPEREERE  EEREEBARR (VIR SURER - AIRASGEERE SR —ir A
IR o (FRER PRI R - ERERF R T HEEHH RS ~ (B IR
EFEREEAR RSP

ZEFREZAZE (2003) B R MR B E delta jump ~ negative delta i
RAN R R B B B 1 - ETERE T T IO B B A o DURRIR R v - (R BYRHEE

10 ZEERYFEAZIAHZE (2003) tLFEFE] A $2F Carr, Ellis, and Gupta (1998) " EFHENEG (Static Hedging) | HY
TIEASFEDE delta jump K negative delta ;2 XEAYRTRE - (HUZEHHA R ALEEFERENY P S NS0 = - Fp
DIASE A T ARt | 195k -
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ST AR EA 75 TR i B A PR iR B H & (Unbundling and Bundling) HY =0T - &
SRR AR O RE R S 2REHE - SRR E T RIS B R R, ME AT LA
REEM I & ER N ERayEBs - 110 381777 Rt~ & [ 7 delta jump & negative
delta SFHERmIRTRE » Al I & E B2 TR R A

Chung, Lai, Lin, and Shyy (2004) ££& FJ#EHG N SHEIFAE (S B K B REET 43
A5G JRBI AT\ S{EE A AL (CB Asset Swap) 2 CB EH[EI## (Call on CB) °
TEERMEE T B gl 80 E E A - H A mT R & A m] DUE Rl 3E =043 1A
12 (American Installment Option) 2K EE » H CB B[EI#EA] DUE BT EFE R RS
AE T EEREREER - SRS RER © CB BEREIRER T2 (1) BITEHE
- (2) EENER - F (3) FIER/KAER 2 & -

=~ e EBRE S

FHFA{##/EHY Black and Scholes HEBUEEIHIE B 36 F B AUEH S - 40 « (EE
MR I 2B S - RRE - EREEEIFREEFH R - KILBYNME IR 209 S0iEE
HERFEEEERIEHEL - DUEENTEES PG o BN U8B B YN r 2%
[ J71A]  FTER AR Bt R T EE - 78 FHARS BLAY Black and Scholes model (Geometric
Brownian Motion) * CEV (Constant Elasticity of Variance) model + Bk & B Y K
variance gamma model * MG IRFHER G TS EFEHFAERE (Fat Tail) &g « &
{® (Negative Skewness) M7 EIEEEE (Volatility Clustering) SRS YRR - FI40 : FEERE
FFE KA (Stochastic Volatility Model) © GARCH model * Markov jump diffusion model
Levy and GARCH-Levy model 5 o BfE X B N4 4 <5 Rl e i ) 2 {5 T Al P A A -
{HER FHE SE R Y B B 0 2 KBS 5E » B0 SRR Z B Y B 380 el S 2 A
i & BEHY Black and Scholes model U AN AR E ERRZ= T ITE. o LFFHETEma0 T -

HHEEEAE (2004) (EEsfl & BUREEEMERE (Basket Call Warrants) HH 75 A3 A4 A% 22 S B AR
¢ nonlinear GARCH 57 » SR EF] Duan (1995) 190 &b - 172 FHERITR (Locally
Risk-neutralized Valuation Relationship) I3 Q HIEE ~HY NGARCH i=1% - &% P
FH Vorst (1992) 3T DA 850 RE 53 Bl 8L S B0 £ 2K SHEAH & BURR IS AERE - BLoth
FIREEL AR M (2006) LA TR ~ BEEHTELARR M (2007) FEt/21E GARCH SRR
TE(EEEERE -

S~ EVUEREIAMRE (2010) FRHIAE G Levy iBf2E GARCH A1/ & (FBEHY
GARCH-Lévy 72 - DIHE ARG » =il - [ER B B Sl o Bl & RNEH
PRHE R FESELE AR (L BRGNS REAERS © Jin (2014) RIHEE HHAE 26 fdAH R T ifE 2 A
R HARREBE R GEE I T - AT SRR AYE R - R E GRS THIEAI B A
PAZUE
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Liu, Jiang, and Fong (2014) FIJFH Carr and Wu (2004) HYFEHRF ] 208 Lévy fEAY (Time-
changed Levy Model) il {EE5% FEHEFZR T » 31 Heath et al. (1992) HYHEE 7L H]E =
— SR R SRR B AR AR - HAh - fEE A Chung and Chang (2007) HYEH
HEE AR BT I Y D S U R RE AR B B - BUE S IS RFEH EFRME IR R ST
EEAME - BARERA LR EREEHE SoEEbm IR -

P ~ i A TR S R S E RS SR ¥R (Derivatives Pricing Methods)

TRt EAT A SRS MER TE G - NYNPRRSE @ (1) FFPA = s R i g
(Analytical Form Solution) ; (2) #{E /71 - —#&IME » HAEGEANTAEMESMPES - &
BB B bR e A BB et ig - HEE R E iR 3 7 S FH SO 5l
HEOG - BN D EE R ERE TR ER - R T8 R BN TS -
A — LSRR R FRAT BN TSSCI Sl HH | -

FEAN - BN — SRR B RO B AU T 35 A 38 SR S (A A AT i (DU
(Analytical Approximation) » B4l : EEE%E (2007) {/73& Duan, Gauthier, and Simonato
(1999) B J52 » F]FH Gram-Charlier (51 =S H /£ NGARCH (1,1) SR
B B RE (B RS R e 22 B R AT T DA -

— RS - EFERINT AR S BRI (E R E LA K EEUE 77 % (Numerical
Methods) * Lz RAVEUE 512 - 3140 : R El7E (Lattice Approach) ~ SR EEBEEE: -
GPFR7£53 (Finite Difference Method) 55 » #5-fE BU{E /7 A L HEIE—HERINT A M SRl s
mn R SE S P B 2 - Bla0e IR R Ph iR & 3T E B P R R A B E R R RS
mn v T SR AR B Al R 58 & SH(E 25 & A S PR R e S (AR B S8 42 R - (EFEE
B M S SRS - ST AN RV EE E (E 7 A R EE LRI RE - flantaEs
G HISZIRRIFBHIA [ 25 8 FH e RE A Bl 2R U B GARCH AU N HEERREEE - 5HME
G5 B SURNRF S R R it e U R S B G IR AT AR RN T AR M Rl
P R B N TR BUE E (E T AR S 2B RS & BIFR AV BT - BESRAE Tk B
WHEBHFTHIER - (H2RE50 R BEA BN T EMGE — P B D BRAE ( » AR %A
BRI AR EA —ENER - SINBEEE T ENES B EBRBEANE %
& RIS @Rt A RE BT E (B G H e E RS R AT A Rl o -
o AR E E (E T AR R R -

(—) BBk B * (Lattice Approach)

SRARMR ~ A EAEESRRE (2008) PR VY iE HAG SR IR MRy IR e S R S

HEE(ENCR FHIES, 1 55 B A4S Broadie and Deternple (1996) HY binomial Black-

11 AR TEEHE R (RS B AT B3 RSPV s B ELE RO RF I - R B =T DABE FE A Mk AR R G E RS
HERE -
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Scholes 54! ~ Tian (1999) HYAG5E R _IHMIEA! (Flexible Binomial Model) » Heston
and Zhou (2000) HYE B A EC U Y (Smoothed Payoff) U1 Chung and Shih (2007) K
— (LAY CRR —JHfE (GCRR-XPC) A - B{EATRUFSRER « Lk (SR AER
H delta fz gamma FFtHRES 28 A= B R rE s YR 1% 3+ GCRR-XPC A2 Frfa iR Al
o STELEIEMEES - delta & gamma A XCRAY 514 -

Yeh, Yeh, and Ju (2013) 2 B Fe i) = st B — TR DIG (B e S e - fF
HER F B AR 3 gh b 2 R P A oo AR B TR U IR B CE AR R HERS IE - BUE T
FESREN - AT TR HH Y B A B TR RS n] DURSHE T A R G R i S R (AR -

{EFZR A (Interest Rate Tree Model) ST » FORHF ~ 8 2 REA{[ £ (2009) %
f{E LIBOR market model (LMM) &R NEYFERE] - A LMM &8 B ff IR Rl iy
Ptk - ST R R AR IR G - TS B 2 e B B8 8 2 B MR R Y
fRE - {E&$RF Ho, Stapleton, and Subrahmanyam (1995) Hyigifef A SRR B & Y
LMM F3HAE - /EEEHSCELET Poon and Stapleton (2005) % LMM 22 1% s 54 HF [ B 22
AL - BT AR HE S AR R P TR A HA R SR A e - B B RO RR (58 52 8 - Bt T A
FH HSS Wy JTiEsR AR et - N6 HEZH 2R EIRHER BT SR i -

Wang and Liao (2005) ZERETEE N YMNFIER ~ HMEER K I EEPUEE T - ENEER
SEHAE SR (Forward Price Lattice Model) » PARFESEFGEERE - 2 HAE RS
AT - (EEHEE MRS BIEE E ERABINE B DIFHE R IR 0SSR - A - R
WFFE N B R AR R A (EAS AU fE R BB R S 1 - SR A EER - NS
T~ BIYMNERESEME ~ Quanto AT/ T {EEE Y YN AT/ (& -

JEREEL AR (2006) £ A Duan, Gauthier, Sasseville, and Simonato (2003) AirfzH
HJ Edgeworth GARCH :E#{EREEEE - DL AT GARCH FRALE A 5 E R RS T
AR B fer A X » RZIE L MR I8 Rubinstein (1998) A~ Edgeworth —IEfE L »
WA GARCH *%i@ﬂ’],aﬁ SE NS o

Lin (2009) f& FH #% i §7 75 7% (Kernel Regression) &t 5 (& & % & # 1 (Implied
Volatility Surface) * S &{ERZ A% By s B i - AR 50 848 (Implied Volatility
Tree) » AEMFTE -l B 5& fHE FERY E f -7 #8373 fd (Risk Neutral Density) * EHiE
s SRS I S B A HH B R S&P 500 FEEGEIEMREFE (i K R HA M 5 RV

(=) F¥FHEBEH X (Monte Carlo Simulation Method)

S RFEEELE T ERTE FER AT AR E B EEBE ks — » Bk
mﬁx’)‘é—?ﬁﬁ%ﬁ@%@ﬁﬂ% HIESFIBGE 17 - BNt — B 5 1 S AERI Rt

AEREMA H R RAE B SN EAT] - (A E 5 2 RAEBIN TSSCI 17T -

RS -R AR L RN T A M e Bl e [E E SR E . — - LR R R (AR
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{HEHMERVIEYERR - g2 SOk RRERY 8 S8 % (K% (Variance Reduction Techniques) * &1
#1352 5% H > Chung, Chu, Lee, and Yeh (2011) & & 201{7] #1] A 32 FL {5 4+ (Boundary
Condition) P FHEZ < RAERBEAE T GRG - HEEE A H—EERE R
IS G EVEEH 8L (Control Variate) sEf2HE - DU a7 F=0EERE (Exotic
Option) {EFAHEHEREEER - /EE AR Derman et al. (1995) HIFHREMEE! (Static
Hedging) 1EARFHGE SR AT R RS U IR S S - BUE S ITRIRS R ERIT
HAJ 22 i s R FRE AR ] DU ROt R E (E AT HERR -

BEAN - B FEUR R RIE R ERE N E G FHE A IRFTIT (Early Exercise) RERY
FFCEERE - (HRE B YN SRR - 35 B A B S W i T T8 - SR ARAR B (] ik S
(2002) #E—H4E{H Barraquand and Martineau (1995) and Raymar and Zwecher (1997) Y
SRR BN AR R S ORI R ER »  FEHEE LERE S E R A EHE
(Holding Values) HIffi% » 5RARPRELFHRSC (2002) HYEAGEEME (L FHEE HIRSHE - It
Hh o IRFFPREE(AHRSC (2002) B HE— P A0{rE FH EAMAY 75K G HE 36 IR S R
IR B E R il PR RS -

PRERE » IREE - griAfEEE —{T (2006) FEETEEBSE TR AR\ F)(E
HYEE » B/ EE R HE A - B 1E[a] - el ERERERSSHEE S
IR - R HEHFHELARIREE « E - ABIFER - BIAMER ~ [E=R - (5 R b G
KEZLEREtE L (FEFFHEMREEEE DA B IR B A 2 1 - B
MR B0 (FRRTIHG ) SRR ERYE ERE - E3E oMU FeRIEE v A %L
FHEGE R RTINS -

Szu, Lin, Ji, and Jao (2013) 243 Longstaff and Schwartz (2001) £2HHY&/NE G 5EH
#E1% (Least Squares Monte Carlo; LSMC) » {E& ST # A B (EFE S B R
BUEAS RS - fEEEENEICEEMEE - ASAYJ7EEL Choi and Song (2008) HY
LSMC £ 1R 10% 5 14% » 1EFFE 2 & & 1) £ A # AT - L Anderson and
Broadie (2004) J3iERYETEFFETKA 90% DAL - KIHLEERE T S Szu et al. (2013) HY 7%
1EME LSMC _EHEEMUHER -

(=) EustFE ik

TERF RIS - BEORET 2 SRR HE S I SR b g - (EAEEIRETE
T AR W R AR K B (Characteristic Functions) HYFE S » Rl SCER FFRH—2ET
EARNRET B -

12 Barraquand and Martineau (1995) & 2 [EAS ZARREZ2 [ T DL FS » WS R BRARA LA [A] e Ik R
ZERIEEER - FRLUEML E Y T EHENI DK f#E - Raymar and Zwecher (1997) BIETE il f&EE] -
R FE A S IR TR 202 4 3 O I A {1 2 A v (e R L B i 1
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REA BRI (2012) FIIFT Carr and Madan (1999) 7357145 5o {8 V7 BE R, 7l 2k
sFE PR - FEAR IR B SOR G T E R (RS - FEH R R T TEE A ] i 152
FEREEAR R By — P T al RE R B - FERE T AR B 1R P R LR EEREERS 5T E - Tk
TR R R ELE P TR R N EE T S I E NI - G140 - REA R
(2012) BIAI A i B g1 5 =245 R T E 3 04T -

T HAFZEIETFEHE (2006) FEAHES N & A PRS2 {2 (Discrete Two-asset Barrier
Option) Z7FE » FHHIABES 7 (Discrete Monitoring) &S 2GEERE(EFE (i.e., Partial
Differential Equation (PDE) Z fil i ) 175 B & G 2 3 A HAE 2 RRE - RIFLTEE R
PDE TEA B &R Z WG R FEFTE FR - WHES HRE RS 73 20DV ROt RIS B RL =
TN & PR SR AR R (K -

AN B 50 < Bl P B PR B 4 < S B & A (R o RS S D SR RE T T Y o
FR A AR et R EE FTRE RS B BRI » RIHGE M A IS RE R (B A R HEh B kG -
WEER R R T E AR R B AT - a0 « JE RGBSR AEGE (2005) SRETHI RFE-SHIRK
W REEH N BERE S ESREE A B R RO E - (FERAKREE TR R ERE
B ENE (Linear Stochastic Programming) * DRSS B il B SN R EM - It
Hh o ZEEE - RSA(C  EERELFEZI (2009) 1E5 58 g fRAT K PHEEIA - resetting
reloading 5 =HEF 14 T - ERAHEIREFENEKGHE B T S50 -

BN SRt A — L BR R TR 155 5 ke HE (BRETE ) ISR - A - BR
ZEREITR A R (2001) 38 B RNE B H B b JERS e S o B SE R e 17 (5 Bk
Bar 5 e sRATEE E 5B (2001) ZR{EE AR RS HE s A VL S I RE R R AR = (B DA B
FE(EAS A TLE A 1R Rty A8 - 53 B DLENEEME RS (Back Propagation Network) B>
A REEHE RS (Radial Basis Function Network) 37 5HER, » 17 FE 2= 5o H T2k
= EAEL 2 %8 5 Hsieh, Fang, and Goo (2009) /&5 A RS i 2k 5 IR e 8 E
HE (TAIEX call option) #EfTEHE ; H=kEL (2011) 5 A K C1BAR: 9T (Grey Relational
Analysis) %544 Black and Scholes f&41. 2 YN g DLsZ B FEAEER AN - AR FHE R
FEORS 85 B R B U B R PR S - AR RO R AR (e SRR e A B gy (A8 B
DAssi b BEAE TR S R MERT(E /515 5 Jiang, Liu, Feng, and Lai (2012) HIYEZ[E (5 R A
B EpE o BRI EE S EE (Fuzzy Set Theory) 2K & [EHEXAGEERE - /EEHEEH
HEEREERS 2 ERR ST IRAVAENT T LA Z o SESERIMFTE TR R R R 2 1 B ZEAE T -
1T L e P e o B R B B4R » AT R R U s B2 B H Al 7 -

2 (TEMERIE B IREER RS
bR LA R T A Ve Rl 5L £ 2 DhRE - (b G - M ERI A S A e
anfERS ey A - R E by~ ER ARG B IRE RS o By T REE L HREE RS
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Review and Prospects of Taiwan Derivatives Research: Pricing,
Hedging, and Arbitrage

Bing-Huei Lin, Professor, Department of Finance, National Chung Hsing University
San-Lin Chung, Professor, Department of Finance, National Taiwan University

Shih-Kuo Yeh, Professor, Department of Finance, National Chung Hsing University

1. Introduction

Ever since the introduction of covered call warrants in the Taiwan Stock Exchange
(TWSE) in 1997, the derivatives market in Taiwan has grown quite rapidly. For example, the
number of warrants issued and listed in TWSE increased from 12 in 1998 to 15,527 in 2011.
In response to this financial market development, derivatives research in Taiwan has also
progressed very well. Many academic journal articles related to the derivatives market have
been published after 1993." To summarize the contributions of prior studies, this paper
reviews the existing literature on the pricing and hedging of derivatives in Taiwan. We focus
on articles published in 16 TSSCI journals after the year 2000.

We first review the achievements of Taiwanese scholars’ studies of derivatives pricing.
Our analyses are classified in terms of (1) the underlying assets studied, (2) the types of
financial derivatives, (3) the pricing models adopted, and (4) the pricing methods employed.
We then review studies in Taiwan on hedging and arbitrage. The literature concerning
hedging studies is divided into two categories: futures and options. In addition, arbitrage
studies cover topics such as Intra-market and Inter-market arbitrage strategies and
information transmission efficiency. Finally, in the last section we conclude our paper and

provide suggestions and directions for future research.

2. Review of the Derivatives Pricing Literature in Taiwan
There are many derivatives pricing articles published in TSSCI journals since 2000. The
contributions of these papers are analyzed in four directions. First, we list studies in Taiwan
on the underlying assets and their corresponding derivatives as follows:
Equity derivatives: the Seller-initiated American option pricing model and optimal

exercise boundary of American options.

15 As suggested by an anonymous referee, Chen and Lee (1993) present probably the first academic paper
related to option pricing in Taiwan.
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1. Interest rate derivatives: the pricing of High-yield notes; the valuation of general types of
interest rate swaps; the pricing of interest rate cap agreements; the determination of
interest rate swaps (IRS) spreads; the pricing of Taiwan’s treasury bond futures with
quality options; the valuation of quanto interest rate exchange options; pricing the
average interest rate call options; valuing quanto average interest rate options in a
lognormal interest rate market model; and the valuation of Asian interest rate options
within the BGM model.

2. Currency and Cross-currency derivatives: the valuation of equity swaps and swaptions;
pricing quanto Forward-start Asian options; and the valuation of quanto derivatives under
the Bi-variate GARCH model.

3. Credit derivatives: the valuation of covered warrants under default risk; pricing credit
default swaps (CDS) under counterparty risk; the valuation of European vulnerable
options; and the prediction of default risk using the barrier option valuation approach.

4. Weather derivatives: pricing weather derivatives in an incomplete market; the valuation
of catastrophe futures call options, catastrophe PCS call spreads, and catastrophe bonds in
Markov jump diffusion models; the valuation of hurricane derivatives in a warming
environment; and the pricing of precipitation options.

5. Others: the valuation of Mortgage-backed securities (MBS) under prepayment risk and
default risk; the valuation of a participating policy containing a surrender option; pricing
variable life insurance; pricing the option embedded in a defined benefit pension plan; the
valuation of rate of return guarantees under a defined contribution pension plan; pricing
deposit insurance under regulatory forbearance; and the valuation of survivor swaps.

We next review the types of derivatives priced in Taiwan as follows:

1. Forward and futures: the pricing of currency futures under an incomplete market; the
derivation of intertemporal futures pricing formulae; the determination of initial margins
of futures contracts; and the pricing of agricultural futures.

2. Path-dependent derivatives: pricing barrier options under the stochastic volatility model;
the pricing and static hedging of barrier options and lookback options; the valuation of
American average strike options using the binomial tree method; pricing Asian options
under the geometric compound Poisson process.

3. Design and the block building of exotic derivatives: the design and pricing of American
discrete barrier options with a stochastic rebate; the design of rebate options; the design

and pricing of reset options; and the decomposition of convertible bond asset swaps.
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We then turn to a review of the derivatives pricing models used in Taiwan. Beyond the
classic Black-Scholes model, the models applied by Taiwanese scholars include: constant
elasticity of variance model, jump diffusion model, variance gamma model, stochastic
volatility model, GARCH model, Markov jump diffusion model, Levy model, and GARCH-
Levy model.

Finally, the pricing methods used in Taiwan derivates research are discussed. Aside
from the derivations of analytical form solutions, the numerical methods utilized in Taiwan
are listed as follows.

1. Lattice approach: the general CRR binomial model; the Bi-variate tree method for
approximating equity and interest rate processes; building a binomial tree for the LIBOR
market model, the forward price lattice model for pricing quanto options under stochastic
interest rates; constructing the Edgeworth GARCH binomial tree; and building the
implied volatility tree.

2. Monte Carlo simulation method: variance reduction techniques for Monte Carlo
simulations; pricing American options and Euro-convertible bonds using the Monte Carlo
simulation method; and pricing American options using the least squares Monte Carlo
simulations.

3. Others: using the fast Fourier transform method for option pricing; the valuation of
barrier options with the recursive integral method; pricing employee stock options using
the dynamic programing method; pricing options with the genetic adaptive neural
network approach; the valuation of options using the grey relational analysis; and pricing

European option using the fuzzy set theory.

3. Review of Derivatives Hedging and Arbitrage Literature in Taiwan

As more and more derivative products are being employed to hedge risks among
different financial transactions, relevant studies about derivatives hedging have exhibited fast
growth over the past years. We divide the related literature into two categories.

1. Forward and futures hedging: the main research topics in this aspect focus on how to
calculate the optimal hedging ratios in order to obtain the best hedging effectiveness. We
then conduct a literature survey according to different underlying assets such as index
futures, currency futures, and physical goods futures.

2. Options hedging: there are many research topics concerning options hedging. We select
some popular topics included in the literature survey, like warrants hedging, stock options

hedging, and exotic options hedging.
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We also conduct a literature survey regarding derivatives arbitrage. Arbitrage
opportunities result from mispricing between different derivatives or between derivatives and
their underlying assets. In this study we initially survey the related literature about the
transaction limits that have significant impacts on arbitrage. Relevant studies reveal that
regulations on transaction cost, short sale restriction, margin limitation, and liquidity
sufficiency have significant impacts on derivatives arbitrage. We then collect the related
studies concerning Intra-market and Inter-market arbitrage strategies. Some related articles
indicate that information variables, government policy, and information transmission
efficiency strongly influence how arbitrage opportunities are generated. Finally, we survey
studies that investigate some special topics of arbitrage, such as whether or not arbitrage

timing, contract maturity effect, and settlement effect have an impact on arbitrage trading.

4. Conclusion and Suggestions for Future Research

By surveying many papers regarding derivatives pricing, hedging, and arbitrage in
Taiwan, we find superior academic accomplishments have been generated in these issues, but
there is still room for improvement, and other avenues are open for future research direction.
Concerning derivatives pricing, potential topics for future research could be using Inter-
disciplinary methodologies to solve derivatives pricing problems, pricing newly developed
and important derivatives such as volatility derivatives, and pricing complicated contracts
like weather or catastrophic derivatives. For derivatives hedging and arbitrage, some topics
are also promising, like using new methodologies to measure optimal hedge ratios or delta
hedging indicators, investigating new arbitrage opportunities for new products, and how to
improve hedge effectiveness by introducing new derivative contracts.

Looking to the future, financial innovations are indispensable and essential for trading
and investment success in the financial industry. Hence, we hope that future domestic studies
in these fields can make more contributions to innovations for Taiwan’s financial industry in

addition to those promising research topics described above.
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