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Put 65.0 of = 15.00  +0.10  -0.03 +1.5 ~0.45

et - - - - 0.00 -0.55
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Exotic Option

H =
I_I 1
H 1Mt MT(forward ) S4(option)
| |
SE/dE X8 gE2t X8 ololEel &
- Range forward - Collar/ cylinder - scout/TTC/extra
Ml 2MI - break forwad - zero cost option - Boston option
Xl 3MITH A2t ESE Ch=ead
- Collar/ cylinder - option on option
- zero cost option - basket option
- Quanto
-Ranbow
Hz z=8 pesay oo 2ol vz
- Avrage/ Asian
-Lookback option - Barrior option - Digital option
--Ladder/clique/ - zero cost option - contingent
- shout option

premium option
- power option



Barrier Option 2IZHE

= Knock out call & & $(S=100, X=100, H=115, r=3.5%, sigma=23%0,t=0.493, no rebate)
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‘ Barrier Option RI1ZI &

= Knock out call & & $(S=100, X=100, H=115, r=3.5%, sigma=23%o, t=0.493)
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m XI)|AESE 2 B (One star early redemption :

6chance)

Onestar early redemption with up and down barrier (Delta)

09-10
m8-9
m7-8
o6-7
B5-6
04-5
B34
02-3
01-2
B 0-1
0-1-0

Onestar early redemption with up and down barrier (Gamma)

B 300-400
@200-300
B8 100-200
ao0-100
0-100-0
B-200--100
0-300--200
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Maths
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* Delta of Option = Delta of Hedge Portfolio

« Gamma of Option Gamma of Hedge Portfolio
 Theta of Option Theta of Hedge Portfolio

* Rho of Option = Rho of Hedge Portfolio
 Vega of Option = Vega of Hedge Portfolio

- Delta of Option = Delta of Hedge Portfolio (F& E&= ME 0|8)
cf: I g4 0|87ts

() Delta Hedging of Large Portfolio

* Delta of Large Portfolio = Delta of Hedge Portfolio
« Gamma of Large Portfolio = 0
 Vega of Large Portfolio = 0
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‘ HZl2 235 (Brownian Motion)
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42|23 80Mel &E o|HE

o 7|82 A] O|E(Kiyoshi 1t6 ,1940s) =& O|& 2 7{%
= OIEH (It integral) : [H(s) dw(s)
o7|M, dwe SEDEY

« O|ERHA (Itd's lemma): =& &4=9| O/

E & (Robert Merton, 1969) = 8= 9]
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Robert Merton, Fisher Black & Myron Scholes
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2t& X & (Stochastic integral)
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» Finite Difference Method(FDM)
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’x7f9f TEDI|E L+ AXe| 2t40| el 7t40| Hetd

0

0

a

F

>7|E_|°| E-‘g
=

= IOl 7| EXHAHE AR, SHO|HYA)OZ O|20{ Tl ELSO| 7+ 2 OF2fQF &2 2 Stock Black-Scholes HO| 2 WA S ECHD 7HY
ou ol ,0%u o? ,0% o%u ou ou
A28, %2 20 N 5610, (= dy)s; 4 (r—d,)s, - —ru=0
ot 2 os;, 2 0s, 05,05, 0s, 0s,

U: TS| I

S.,S, P EAZO| QL BHO|H A9 T}
o0, EAROFYEC| HEYI 5l0|H20| +E0| HEY
dd, . mazof Gz HiEET} 50| LA 2 HITHE

P E2AG B0|Y 0] HEA S

r : 29/ O|xtg

e R Alo| Tmb2t0|E{of &5

35! 9l OSM(Operator Splitting Method)S 0| &35}0
DEI10M 2 7t BAEAS 0| 8510 HRdt AT
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el X JIA <« A|ETHA
i S8 Altts ?le SH&= S4O0|E (A
O:|A|' — "LHXHtﬂ%g"

= AAZEAO| CHE At

07

t

i

)

SHEX SAE2 2= AAVHAEY OfS d-HsdE /I8
HAZE OQAOHE Z2 2o A L0 5 s
Callon EURUSD Smile
80000 — Black-Scholes 15.00% I
70000 \ o Market ' \\ ——Black-Scholes
60000
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|
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40000 \\ 14.00%
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HSZ2| O[5l : EHSE 2

Heston(1993) stochastic Volatility Model

= CHEX QI stochastic volatility REOZ HEHE SENHQ SEWHAOCZ HH

A E Ll HB0idE N R BHHSHY| flolf 22N B E HEO| €

2o £3 40| of21S

« Leverage effect capture * Numerical Complexity

* Mean reverting 2% - SN7HE HE Ao =EY

* Heavy tail, High peaks(leptokurtic) (singularity, complex integral)

» Closed form solution « CalibrationO| A H|M™H XXzt ZX

» NICE Approach

&2 : Adapted Quadrature, Modified FFT 0| &

A 2Ist Little Heston trap(2006) X2
. niatojE o] A0 Advanced Optimization X &:

- Trust-region-reflective, Levenberg-Marquardt Algorithm (Local minimization algorithm)

ke

. MEEE

o

o
°
. FPxO| o

o

Simulated Annealing (global minimization algorithm) X &




HEAMO| 0|3 : SIEHEM DY

= Heston(1993) stochastic volatility &2

Dynamics of underlying asset

S, : asset price
dS, = (r —a)S,dt + /v, S,dw;* v, : variance / \
dv, = K(G—vt)dt+0'\/qdwt2 r : risk free rate Parameter Set
E[dW W] = Dt q : dividend yield rate ' .
r ! W, : Brownian process K variance2] mean reversion speed

gejod & M 7} (risk-neutral measure)

2
oc °C 1 ,2,0C, ac r(0-0)C e g
ov ot

6 : variance 2] mean reversion level

! o : variance 9] volatility

—vs?
2 05°? S@v 2

o Brownian process W', W,*<] correlation
— C(S,v,T)=Max(0,S - K), _ i
CO,v1) =0, v, : variance ] Z 7] %k
HAA=HAH
3 _ L 0w t)=1 \ /
s
C(S,00,t) =S,
aC aC aC
r-a)S—=(S,0,t) + k0—(S,0,t) - rC(S,0,t) + —(S,0,t) =0
(r=q)S—o(5,0.0)+x0—(8,0,) -rC(S,0.0) +—~(S,0.1)

. C(S,v,t) =Se T IP(S,v,T —t) —Ke""IP,(S,v,T —t)

© —iun[K] . o —iuln[K] .
RES.tINK) =2+ 2 [Re SOV EUTD gy s, v,t,InK)—— + 2 [Re| A1 EW
2 1y, iug(S,v,t;-i) T iU

¢(S,v,t;u)=exp[iu(ln8+(r—q)t) {(K poiu+d)t 2|n(11_g: ]+§(K—p0iu+d)[11__gee;tjjl d:\/(paui—/c)z+02(iu+uz),@0iu+d)/(’(_@

e




= Volatility Surface — KOSPI 200

Implied Volatility Local Volatility

KOSPI Local Volatility
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06  Now13

Maturity Maturity

Moneyness Moneyness




™ (S&P500 Market vol.)

Stochastic Volatility

69



Stochastic Volatility
041

AEIoA o
w
1
|
|

o
P

0.1

Mon eyness 12

14
16

EX : NICEV&I £8M HsM N

= H(S&P500 Implid vol.)
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Al
=

XN H35/d 2H((S&P500 Local vol.)

Stochastic Volatility
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Step 1

-
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IO
1l

NI Ao U B}
Step 2

Il T2 N
ZENAS EAS B ALY

Step 3

Pricing

Step 4

WIESHE Yt Data ™S

1. YHUHLHO 4
— AU S
HeaE M
— koscomData
— PHEMEEANEH Data
- S HE RHEC
- s M
— TermSheet
— UUNHE BAZS 0

2. QIrA4E8HY2s

A =E
- 18s=38

— XJI/8| AL "
— 2/ Market Price S8

1. EgiH
— NICE P&I ERAAE
— Bloomberg
— Reuters
— Check

2. BUHLEY

— Yield Curve £t&

As
- #isd 3%

- S+
— ConvenienceYield
— Quanto T3

A
TO

1. DEHIEAEME
— Closed Form
— Monte Carlo Simulation

2. XNBIAHMH
- ooy Az
— Market Price Bt

3. JIEt3ANUSE ME
— Greeks &%
— VaR #f &=
- DS ZE ME
- SH R ME

1. 35H &> =AM
- BIHESTt
- HEE
- WEE

2. BJHIOIHES
- &N TsH3
- HE 3 28 UsH3
- AZ sz MH H3
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XAIT iz =
THIGELE - Rl (3 SE

= ELS 7|=XpAte| Z7F 9l HIEHE 2 Check, Bloomberg, ReutersE SoliA] CH2EH0F AMS 5 22
= o2 7|ZAHLO| B HOtY A|ZHE ROIO|E = 744 A

. EOIH A MK (Z T} HY S

» L3 22 orH
- JIEXs 2EO| 2EY B2 T+, B2 B2 X+, 5 X+ S CHIRH A =2 2

3L, UISsE

S =712 EUEEENE - B ==
EECINELRISE 005 IR B S 3 )
wo s I > = s TS sher- e
D |II-§ =T IETEZE | T EFRD =7 TIE CHHI a2t 2 FERZI A= H = 8§ EHEQuanto HTQuanto THAEBES TIRIHH =
24t 2014-05-30 KO77E00 S 127500  -1.923 % 131000 127500 130000  2.6900 % 2B.0400 %  -0.0400 ¢
7 24 2014-05-30  KO79E00 SaBYAY 38900  -2.138 % 39850 38900 39750  0.7500 % 22.9200 %  -0.3000 ¢
24t 2014-05-30 KOSOEOOD hELT] 371500 0.951 % 377000 365000 368000  1.3600 % 26.2500 %  -0.0100 ¢
24¢ 2014-05-30  KOS1E00 RONO0IR 161000  -0.923 % 164500 159500 162500  0.6200 % 32.3200 %  0.1700 ¢
250 2014-05-30 KOSZE00 merg= 113500 -2.991 % 115500 113500 117000 0.0000 % 31.7000 % -0.0900 <
25 2014-05-30  KOS3E0D DRAIOHFHE 4840  -1.224 % 4935 4835 4900  0.0000 % 19.1800 %  0.0000 ¢
é’l'ﬂl_l-}l _/'_ 25. 2014-05-30 KOS4E00D FES 11400 -5.000 % 12200 11100 12000  2.0800 % 27.9700 %  -0.1500 ¢
25. 2014-05-30 KOSSE0D LS 71900 0.419 % 72000 70200 71600 1.7500 % 26.7700 % 0.0900 ¢
25« 2014-05-30 KOSSECOD T 22350  -2.826 % 23000 22350 23000  2.1700 % 40.3100 % 0.0000 ¢
p 25! 2014-05-30  KOS9EGOD LGEpE 260000  -0.574 % 263500 258000 261500  1.5300 % 22,7500 %  0.0100 ¢
25t 2014-05-30  KOS0EOO LGEH2 Al 2= 191500 0.262 % 197000 187500 181000  0.9400 % 34.1400 % -0.1100 ¢
25] 2014-05-30 KO92E00 SEENIN 12100 2.110 % 12200 11900 11850  0.0000 % 34.7800 %  0.4900 ¢
25t 2014-05-30 KO93E00 L 2950 2.431 % 2950 2885 2880  0.0000 % 58.1700 %  0.0900 ¢
25t 2014-05-30  KOS4E00 BEBE A 2600  -0.192 % 2640 2585 2605  0.0000 % 39.2000 %  -2.5600 ¢
E %g 26( 2014-05-30 KO95E00 Sxag 11000 -0.452 % 11050 10750 11050  0.0000 % 61.2200 %  0.0000 ¢
26. 2014-05-30 KO96E0D Hera A 2050 -0.726 % 2080 2000 2065 0.0000 % 59.2200 % 0.0300 ©
260 2014-05-30 KOS7EQD HHO 2 LIOk 12050  -2.632 % 13450 12650 13300  0.0000 % 62.8700 %  -0.5800 ¢
o 26] 2014-05-30  KO9BEQOD S0t 125500 0.803 % 127500 123000 124500  0.8000 % 37.6700 % 0.0000 ¢
26¢ 2014-05-30  KO99EOD ZHEARLINE 4240  -6.091 % 4525 4240 4515 0.0000 % 42.0700 %  -0.0900 ¢
26! 2014-05-30 LIBOR3M 3M USD LIBOR 0.227350  -0.110 %  0.227350  0.227350 9.8100 %  0.0000 ¢
26t 2014-05-30  MASTIDX MAST Index 405.25 0.067 % -0.0810 % 5.9400 %  -0.0100 ¢
260 2014-05-30 MEXBOLI Mexican IPC Index 42009.92 0.118 %  42005.80  41884.12 1.9150 % 12.8400 %  -0.3300 ¢
( )U([ Nnto 4= = 7C'| 26¢ 2014-05-30  MLBXFSL MLEXFSLS Index 288.3947 -0.014 % 0.0000 % 3.1000 % 0.0000 ©
26¢ 2014-05-30 MLBXVSL MLEXVSLS Index 571.4821 -0.023 % -0.02590 % 5.7600 % 0.0000 ¢
p g o 27( 2014-05-30  MLCIVKL MLCIVKIL Index 238.3486  -0.053 % -0.0270 % 4.9800 %  -0.0100 ¢
5. FX Y s FX 27! 2014-05-30  MLCIVK2 MLCIVKZL INDEX 550.8596  -0.104 % 0.0000 % 10.0200 %  -0.0100 ¢
27. 2014-05-30 MLOXAML MLOXAMLS Index 221.695210 -0.120 % -0.0040 % 2.5800 % 0.0000 ¢
AT e A AE N Ty LA SR AL T Vel mes Aon AT LR oA e 47 aTTAn As P
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FAHLYYE - FEHs P8 (0[XHE)

T ﬂ
A YTM HEZEE 0]2f AH daily?|E MEZ2IS MHsHe] AIZHO|M B} A ME
3 oY HISES BE 7|20| L= spotF2E B

FIX|3 g A it 2
SSE2 YA YTM HEREE spot HEHE ME

oj2y of & =

YTMHE — Discountfactor DF) Hl&t

&0t HIEE
S(0)

' oIxts
r
DFEEH Spot2al Hat DF22H MT 22| HA
~ l{DFH_]

AF .
SEH= * Bootstrappings S8t spot 221 Hit FR, :Forward Rate = DF
p z i
HEd
o
Quanto T3
ps,FX 0,0 gy 0
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- MTTH AR E/Z0| Op
— EWMA WES SPtIIIE 23 % S22 A
)} s

S(O) 2014-05-30 ([~ [Sl2014-05-30 ([~ Kolsl B E JIE} R EE] AR DIEUBN
553 = =y =5 SPDR... D] EURO ST..
> § T e » SPDR FUND UF 1 0.459
0 STOXX Banks 0.459 1
= <L 0.02 NE
= ECEESIE A2t Exl. Export A
= X JIZRAN | DIERRARL | JIAKHAR2 | JIEARMS2 | NME A4 | [UMH | 3 4FH4 | ESEIH EZEAR2 B

79 20140530 KG12E00 London PM ... KG13SVR London Siver 0.60039 0.00199 0.60039 0.01101 0.01554 0.000102659...

J & 80 20140530 KG12E00 London PM ... KI12E00 KOSPI1200 -0.02120 0.00822 -0.02120 0.01101 0.00779 -0.00000181...

81 20140530 KG12E00 London PM ... NI12E00 NIKKEI 225 -0.16281 0.00174 -0.16281 0.01101 0.01487 -0.00002665...

82 20140530 KG12E00 London PM ... RUSDEPE 2{ AlD} RDX ... -0.02939 -0.00421 -0.02973 0.01101 0.01734 -0.00000567...

83 20140530 KG12E00 London PM ... SPS0E00 S&PS500 -0.08522 -0.00435 -0.08522 0.01101 0.00692 -0.00000649...

84 20140530 KG12E00 London PM ... WTO0OCL1 HBR(FR) 0.05698 -0.00521 0.05698 0.01101 0.01045 0.000006552...

85 20140530 KG12E00 London PM ... WTBRENT SAES ... 0.09246 -0.00117 0.09246 0.01101 0.00909 0.000009247...

86 20140530 KG13SVR London Siver  KI12E00 KOSP1200 0.01310 0.01203 0.01310 0.01554 0.00779 0.000001586...

87 20140530 KG13SVR London Siver  SPSOE00 S&P500 -0.10171 -0.00651 -0.10171 0.01554 0.00692 -0.00001093...

88 20140530 KG13SVR London Siver WT00CL1 HFR(FR) 0.10603 -0.00830 0.10603 0.01554 0.01045 0.000017210...

89 20140530 KG13SVR London Siver WTBRENT SUES ... 0.09506 -0.00193 0.09506 0.01554 0.00909 0.000013419...

90 20140530 KI12E00 KOSPI200 KO01E00 SEDR 0.72309 0.00213 0.72309 0.00779 0.01432 0.000080715...

91 20140530 KI12E00 KOSPI200 KO02E00 KT 0.25179 0.00767 0.25179 0.00779 0.01405 0.000027576...

HEM 92 20140530 KI12E00 KOSPI200 KOOSE00 SHISSRZ 0.58738 -0.00168 0.58738 0.00779 0.01507 0.000068977...

93 20140530 KI12E00 KOSPI200 KO07E00 LGTRH 0.43699 0.00828 0.43699 0.00779 0.01445 0.000049206...

94 20140530 KI12E00 KOSPI200 KO09E00 POSCO 0.46335 0.00920 0.46335 0.00779 0.01184 0.000042756...

o) 95 20140530 KI12E00 KOSPI200 KO103E0 LG Olic&y 0.36832 0.01205 0.36832 0.00779 0.02124 0.000060958...

96 20140530 KI12E00 KOSPI200 KO106€£0 ANAZE 0.20166 -0.01178 0.20166 0.00779 0.02461 0.000038669...

97 20140530 KI12E00 KOSPI200 KO11E00 SN R 0.58881 0.00783 0.58881 0.00779 0.01655 0.000075938...

98 20140530 KI12E00 KOSPI200 KO121E0 S 0.20010 0.00770 0.20010 0.00779 0.02363 0.000036841...

Ny XA 99 20140530 KI12E00 KOSPI200 KO13E00 SKE 2B 0.23448 -0.00993 0.23448 0.00779 0.01582 0.000028903...
Quanto =3 100 20140530 KI12E00 KOSP1200 KO143E0 SACH 5 0.31989 0.00087 0.31989 0.00779 0.01329 0.000033131...
101 20140530 KI12E00 KOSPI200 KO14E00 erRA 0.27063 -0.00229 0.27063 0.00779 0.01615 0.000034065...

Ps rx 9,0 gy 102 20140530 KI12E00 KOSP1200 KO156E0 az4e 0.50998 0.00833 0.50998 0.00779 0.01507 0.000059903...
’ 103 20140530 KI12E00 KOSPI200 KO15E00 &tasol 0.42004 0.00639 0.42004 0.00779 0.01841 0.000060272...

» 104 20140530 KI12E00 KOSPI200 KO168E0 LGAAH 0.42268 0.00831 0.00779) 0.01804 0.000059423...

10s 201A0E2N0 W1 AEOON vOcnImnn WO TOEN 1O DL A NnN2208 N ONASA N N0 Nn_oanz220 N_ONOA4 N NANN1L1I000
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Quanto &3

ps:FX O-SO-FX

. 5[l| X14( KOSPI1200, HSCEI, S&P500, Eurostoxx50, Nikkei225)

SU/ZANM HEHEI

= %ﬁ)P"OE”EI AE LHIHE%(% MIAE =3

- HEN LA WHE NS0 WHES @7 F0IH Wls MIA0 BRYS NS

oo

- OlMH, MIA9 =M

212 moneyness[0.6 ~1.4], maturity[£I12& ~ 3H]0IH

Call/Put 849 OTM FZt A2

KOSPI200 \/_ql_atility surface

KOSPI200 Bi = H| 11
22% 275
20% —— - 270
- 265
18% =
- 260
16% - Y - 255
14% - 250
- 245
12%
- 240
10% L 235
8% 230
~ 5 N
N g [\ g
N N> s N
D D D D
&7} ==SMA9Q ~-=SMA180 ==—=EWMAS6 =—=NICE Vol
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2] 7| Xx}Ato

E Ol
T Hd

A2 Quanto =3

]

AL
T

M™E(QuantoZ= W)

ot HIZE
S(0)

Quanto X3

ps;FX O-SO-FX

Quanto 384

JIJ'CII-’\r SIDH0HS B9 £3E Hr

- BUY FNEYY FAT HES )

- OHE JIETRY HEd

[ =

- Quanto T2

i S e

OHQI DTkt

HEAM

[E— =

JNZETRE &

=29 JAH =+

20| HE

quanto adjustment =

Ol 2ATH HILHI X[EF & X

o2 A= 128 2R A8

|x RIOE o AHEO| AQ X

—_

% 0l FIH| S2H =2 &
s o2l JIIIH _I tdd A

EQLI&I“O

Eys)

©f Quanto T&
ol Dritt 2201 2= 01d

p Jx.asset X O-ﬁr X O-asser

. Drift Shift

2.00%

1

2001 quanto shift ——original drift curve

—quanto adjusted drift curve

0.50%

0.00%

1 101 201 301 401 501 601 701 801 901 1001 1101
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FA O AR - 7124 LG (Black Scholes)

= Black-scholes Class Bt M &

= JIZEXRMO] 1A Call, Put SMELS & E2 "I A Black-Scholes B4 2FAS A2
Call =S, N(d,)-K e N(d,)
Put=K e’ N(-d,)-S, N(=d,)

* Black-scholes Class
n(S,/K)+ (ricl /DT

where d, =
: g T
2
n(S,/K)+(r-a~/2)T
d, = 0 =d, —a~T
2 - ,"T 1

= JIETRM 1A

lio

WeIBtEuropean 014 E4(Barrier, Digital) 2 2= Black HE SUIHEH AZAEHE

Call Up and Out Option

— Call Up and In Option

— Put Down and Out Option
Put Down and In Option

Greeks

— Digital Option




= ZAROIEH ELS &E It A, Monte Carlo Simulation 2t M &

7|'7—:|| ﬂ'%(Monte Carlo Simulation)

. le.;u- Iu.x-l Et‘ﬂ

RS E JFEEEEN R[HM IS S0 A £O| UtLts J| XTI 2 ™
Prici « DIMIFEIHEE . GBM (Geometric Brownian Motion! Z2 M2
"8 » Lognormal 2X& Ito’s LemmaZS X E0H0|AFE FIHAIZIE M4

* Monte Carlo Simulation

20l *H ZEAOH= A

Dynamics shmens: dS (1) =S, (Odi + 0,8 (1)dZ,°
ds,(t) =S, (Hdt +o,S,(t)dZ,°
E[dZ,-dZ,]= p,.dt
Greeks
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‘-’lc-*_! np A= . 71 M- (Monte carlo S

imulation)
«  7|ZXXpA0] 271 O] 49l AL Cholesky Decompositions X860 X}LHZHo| ARHEHA|I7} D2 E L
A A
o O

* Monte Carlo Simulation

Cholesky Decomposition
5 OJHO ThEH A, Bl HEE A OHE B Sy f5 2 OSd 20 €
g, |1 0 |,
€p P '\Il —P |15
Greeks HIIM e smang Daom HE He
B
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-’f-&lrl.l-*clj Q% . 7|'7—:|| f_l'xél(Monte Carlo Simulation)

w FIERMA MM

 FHEZHIA Y OIAI HH

= J|EXHH (KOSPI200) : Xle 267.25, BIEE 19.12%
= JIZXHE2 (HSCED) : XI& 11359.04, 84 22.12%
= A= 0.52663

Pricing

* Monte Carlo Simulation

KOSPI200 Process

S00

HSCEI Process

S00
700 |

AzHopa | B

500

KOSPI200
HSCE!

400 |
L 4

)

300 |&

200 PEaes

Greeks

o 200 400 500 o
time step

200 400 500
time step
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AI-OI I* I IXE MM S =ZCAlS| cc = O IAI"" X I I- I-AI-"':I- H 44
50,0005'_'I Olo— I'I' A E—E oo T EEQE._I' o = |_|'7 ogn_l' _-_7.101 [ ogl_l'l:l—| =20
=] A
« AIZdI0|N™ I3
674® | 10375 | 09982 | 23482 47% | 4863.63
12748 | 10750 | 09840 | 7,165 14% | 1,515.87
95%
, . 18708 | 11125 | 09699 | 4407 9% 951.16
* Monte Carlo Simulation s0%
- 24%4% | 11,500 | 09552 | 1,829 a% 401.76
3074 | 11875 | 09395 | 1835 4% 409.45
Dynamics
o & eolag | 1225 | 09230 | 861 2% | 19476
Dummy | 12250 | 09230 | 2447 5% 553.48
“holesky T i {324 | 5564 | 09230 | 7.972 16% 818.84
Cholesky Decomposition
| | | yuy NBAD 50000 | 100% | 9,708.95
(35 ] 1278 18748 2478 30749 °42]
.
s o 50% 10400 -
L= 01 - nH2SE
10350
0%
AR 10300 |
_ !
10250 |
30%
25% 10200
< 20% 10150 - - -
15% +— Tom
10100
gRTORROry RER 10%
(-llt'&'l\b I I 10050 J
B B & —- |
y o M ﬁ,.—-_.;[ s 10000

673

24%

1874 %

24739

074E  ojyE Dummy  aigay

13 A1

22HAIE

37 AME

BIAE
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T oo L1 ’S (Greeks)
ELSe| RIZtE 2t M=
» S5 S0 DM 2EE 201 HOFSS BEE g HE
v Closed Form &89 32 TIZT HA 2A A=
» ZZOZYELS &80 AL AEH S B0 DIUE: g ME
# HI LA gIZe Mz
= Delia , = fe _ e ¥ N(d) Delta ,, = @& e “[N(d,)-1]
= e = o0 Nidy), pt T ag !
Closed Form A1, Al —ot
_ 2t G _ 2% _2'p _ n(d)e
(Vanilla Call, Put 0t I et T esT T st SooT.
HIDt Vegd y py = ?C = ?p = Se"“f“'_i'!(dl)\/?
oo (efep
=1 peira = L8+ B)I=P(S)
ds
. . P(S+dS)+P(S—-dS)-2P(S)
Simulation 0t Gamma = e
Greeks Plc+do)+ P(o)
Ik Vega =

do

84




1l

A= 7Ht &

m
ol
M0




oy FRYUF 0}

8 HMX\\W
HAHSELL-S< TUESNEUY-SOE” 24 duES
0TC BYIIYEE 4ZH (SHEH0Y 2| AIHLITIHER FICCH EIMT g AE QHAETF 22 (AERE M2 AINL{THER

1 242X 22 1 ZSIIAAY 1. 0TCREHZ 1. MBTHZ'AE Q(AN0E) REN(HI0IAN] 1. AE BE(RCNES A3 BYHIS 1. Basel 1l ViEHOFAN02
2. M za0y 2 34 E0g 292, OTCENY 2. oziendedy 2. Agsa 42 2 2. HE 4t 2 yAR IR
3.AMN Y 3 EHOY AARI3.0TCEITY 3 4ETYEYY

> HY, 7L, N, "ot A8 2|Al 283 7|8 (Regulation, Pricing, Consulting Firm)
- 47| 20F 2o HEI|IE(SELEH, S=2d), MAEGIIZAL HEGAL £ A 7IES|AL S ChAe
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About~ Log In Sign Up

About this Course

Financial Engineering is a multidisciplinary field drawing from finance and economics.
mathematics. statistics. engineering and computational methods. The emphasis of FE &
RM Part | will be on the use of simple stochastic models to price derivative securities in
various asset classes including equities. fixed income. credit and mortgage-backed
securities. We will also consider the role that some of these asset classes played during the
financial crisis. A notable feature of this course will be an interview module with Emanuel
Derman. the renowned “"quant" and best-selling author of "My Life as a Quant". We hope
that students who complete the course will begin to understand the "rocket science” behind
financial engineering but perhaps more importantly. we hope they will also understand the
limitations of this theory in practice and why financial models should always be treated with
a healthy degree of skepticism. The follow-on course FE & RM Part Il will continue to
develop derivatives pricing models but it will also focus on asset allocation and portfolio
optimization as well as other applications of financial engineering such as real options.
commodity and energy derivatives and algorithmic trading.

@ Subtitles available in English
® 12 hours videos and quizzes

1. Course Overview 9 min

An introduction to the course.

v Show 3 items

Columbia University

Martin Haugh
Co-Director, Center for Financial Engineer...
Industrial Engineering & Operations Rese._..

Garud lyengar
Professor
Industrial Engineering and Operations Re...

Related Courses

Financial Engineering and Risk
Management Part |l
Columbia University

Successful Negotiation: Essential
Strategies and Skills
University of Michigan

The Power of Macroeconomics: Help Center -
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