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( International Association for quantitative finance - IAQF)
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What is Financial Engineering

* Financial engineering is the application of mathematical methods to the solution of
problems in finance.

* Itis also known as financial mathematics, mathematical finance, and computational
finance.

* Financial engineering draws on tools from applied mathematics, computer science,
statistics, and economic theory.

* Quantitative analysis has broughtinnovation, efficiency and rigor to financial
markets and to the investment process.

* As the pace of financial innovation accelerates, the need for highly qualified people

with specific training in financial engineering continues to grow in all market
environments.
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- 2/DEITEY
IEERTT (investment bank)
EZIE1T (commercial bank)
g 25/~ 3l (security firm)
¥, EE (hedge fund)
=& /25l (insurance company)
£ R B (financial consultant)
B B475 (corporate treasury) -

PIR BEE BB (regulatory agency) &
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Louis Bachelier's Theory of Speculation
The Origins of Modern Finance.
Princeton Univ. Press

Z8 /X Bachelier WIBE T XJ/RX » HZ=
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: — 2522 Davis and Etheridge (2006)
Wouis Ballller's FreE2 " Louis Bachelier s Theory of
Theory of $peculation Speculation” ° FF/EEZE ZEITERE
THOrigins of Modern Finance “The Origins of Modern Finance” + 12
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( Chicago Board of Option Exchange ) .
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Nobel Prize Winners in Ecomoics

-,
N

©1990-H. Markowitz, W. Sharpe, and M. Miller

In 1952, Markowitz proposed a mean-variance analysis to study Porfolio
Selection.

©1997—-M. Scholesand R. Merton

In 1973, Black and Scholes solved the option pricing problem.
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In the end, a theory is accepted not because it
is confirmed by conventional empirical tests,
but because researchers persuade one
another that the theory is correct and relevant.

~ Fischer Black (1986).
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. %5 Ffi(exchange) M HIBHNE RN E BAHRETEE(L - WREBEA
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* & 2 (Foreign Exchange - FX)
» FZ& (Interest Rate)

= F(Credit)
» ®EZ= (Equity)

» Rl (Commodity)
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Dollar amount in 2015 is nearly $0.6 trillion.
CBOE Trading Activity

Option Trading Contract Volumn
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Credit Default Swap
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Source:
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3= B (Forward)Z24Y--(1/2)

- IRHAZEA (forward contract) FREE f RZE T - ASEIAENTR
SERNBE N - dUIE—EZHENER K ERRE—ERE
T RENEEREEZENEE (underlyingasset) - 5oL S °

payoff payoff

/K o =;x g \ST=XV
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& 3-1: =8 (8) ARERMRBWNE ()




3= B (Forward)Z24Y--(2/2)

© T-=HAEAS (T-forward price) - ECff For(tT) - EERM=R—
EEAB K - BERESZEAZEANTELEGIEE tiEERO -
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risk ) ) - B ILRERBEEE OTC [EiEThIZ T &EHE - BHIELE
oI GE S S ERESREBIEATRT N ERRSH

77 ===
hheE °




HENFHMEA
(No Arbitrage Evaluation )

EENFIER ZBRETM S ExQ?57 WAEFE "EF, (arbitrage)
NTEE T REBEFE ) (freelunch) U=

© ARFFE—RSRE - YRR ORVIER - EREHEETERE
[ ENAREE S22 —ELER -

- BT RERIEEEE (frictionless) NThIZ & | EE AT I&F(dividend)
A5 F 5 E (transaction fee) » S HH (tax) - DI ZE XX Z (short
selling) - OJEBEXRS @ OB BT MENUNZENEES @ BRIEFSINRAA -
WMERSHEREANDBEENAAINEREE - MEBREHERD -
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IR (SWAP)

c RBPBAZBTEMEE MmN —TE  RSEFHNTEERRE L
EFFER E - I EBELENEE - tho D RIREEEN S
TLETRE

i
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» R|EN ] DUB R EEZEIIZANRIES - EXENZENE
o8 (Bx) M= - Fm J/XETE"E TR °

- RANRBREBA TG E BN R (Interest Rate Swap, IRS) + 1R
BRI R 5 IR 1T (Bank of International Settlement, BIS)&; £ 2013

TFORRIATET » IRS IR B £&AET 426 JEEIT 258




|ZRZZ A (Interest Rate Swap)

- ERmEBE S HE—NERNHRA - KU AT S 2RI W]
S (EE)I2EXHME (BfE) -

- DA fRBENER S E
- oA fRBENERRE

° %IJ?/%@?M%E sEWfE T E - W E2his@=EE R
I E AR B HAIR 2 B E A SRR A Z= (Swap
Spread) E % R E =15 R 2 m Bl (Credit Spread) -
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EUA-BEFZE]—E3 TR IREE

A B¥EEIN—R - AFBRMUEE 5.00%

5% WEIEFR  ZNHAER%BH ; B B AF] . AAE
B H @R LN E S EA LIBOR ZFEN A LIBOR

S HEEREARENRNEL AT

e£1 ~ LIBOR ‘2 [F B A2
(London Interbank Offered Rate)

=32 ~ 1{EFEAREL (basis point; bp) &y 1%
BT Z—




3F IR T HIIR BN

61E B HA ZHHRERE | BEBRER=E FHRERE

LIBORFI Z&(%) ZWZ(BE) Zxx H(BE) (BE)
2007/3/5 4.2
2007/9/5 4.8 +2.10 -2.50 -0.4
2008/3/5 5.3 +2.40 -2.50 -0.1
2008/9/5 5.5 +2.65 -2.50 +0.15
2009/3/5 5.6 +2.75 -2.50 +0.25
2009/9/5 5.9 +2.80 -2.50 +0.30
2010/3/5 +2.95 -2.50 +0.45
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LIBOR
- BERARNTVE—Z1EEZ=TER XA - BREBRATBE—E3FH AR 1EET
LIBOR+0.1% ZEMR - FRL5.2%
- FEARTRIMERBELNE  BEERSAR - EBATRISREENE  REERERM
=31 N ==3 (IS
1. AT 2T LIBOR+0.1% T EE#EA 1. REx T 5.2% FEBEA
2. NEMREB S AV IE UL EY LIBOR 2. NEMRIBEREH AT LIBOR
3. NEIHRBRE G 5% 3. NERBELEHULEL 5%

- IR EME ZFHERDSARLZM RS - - FHBREREZFAERS LIBOR+0.2% ZFI=
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- BIERE AR CRE 2P - B#RENSEARTERN - B
R  ERHBLUETHEL S ENFAEIRAVHB -

- ( BX=( ) E# (European call option) 22X & L B HARER] - (BIEEF -
o] R EERIZRIEEH (maturity, expiration date) + WI—1{EFBEREH 1
HWEXEE  KREEZWNEE -

- ( BXZ( ) = (European put option) 22X 8% L B ARER] - BIEFEFE -
o] U EEERIZRIEEH (maturity, expiration date) + WI—{EFBEREH 1
HNEANER @ REBLZENEE -
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BT E /B

/ E }#(Call Option)

= 1 (Put Option)

- B BITVEERER " B, (path independent) BYZEIEHRE




" ER1EMEMK 1 (path-dependent) E R

- AEENMMERANBHNE EERER - HIEA " EBEAENK
(path-dependent) BYZEERE - HIUNE=TVZEIERE (American option) -
DO T ZEIZME (Asian option) - UNFZEE WA THE ST EIERE
(exotic option) BNF2A] - UNPZEEZEIEZRE ( barrier option ) & ©

c FIFEREE I ER T EEERN S ELK (premium) - XEF L
SZEFANNAE EEETZANR fABTHWEINIFEERE
79N TEE(E, (tailormade ) WERIE meLst - FE®
Rt O] DR MNRTE - EEEZNTRIEE - Al
MinskAlcEENERE  SUEEDE -
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- BEERIZANE HEZSNZVE - B8R "5]18 . B8
(pricing problem) °

EEREZAINE L ERNS FENEZE - BRI IRROEE

HEENIE ? SR " & @ , BB (hedging problem) ©

- P ER B AES A E W KICRIE M 2 T EA 4 (arbitrage)
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B = B (Put-Call Parity)
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* TRF (Target Redemption Forward)
















