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1900 L. Bachelier
1905 A. Einstein
1944 K. Tto

1950 J. Doob
1952 H. Markowitz
1964 W. Sharp

1973 F. Black and Scholes
1973 R. Merton
1979 Cox, Ross, Rubinstein

1979 Harrison and Pliska

A ZMO|E(Theorie de la speculation)
B2t & 5%+ (brownian motion)
7 E2(ZEHE [too] F4)

O| 2(martingale)

24 2¥(Portfolio Selection)
=

KEXIAMTIAZA™ 23S (CAPM)
M7t A 2™ 2 (BS Model)
SMI71A4 4™ 2 Y (Merton Model)
SNIIHATRHE(0/22Y)
SXE Y2l o ALY S5
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EA I & L]
(Thales) (Fibonacci)

otaZ H| 2 0]

(Pascal) (Bernouli)

»

Ly

F0| "ra|of LHE 2| F|QA] O|E ojo|a & =X 2HE M=
(Louis Bachelier) (Norbert Wiener) (Kiyoshi Ito) (Myron Scholes) (Robert Merton)



kex 0 ddE BEd ZHE Hate UERTERES Hiof BidH
(Carl Gauss) (Vinzenz Bronzin) (Robert Brown) (Harry Markowitz) (Benoit Mandelbrot)

LE[E §AH f% ot e Az oM 5 Hlo|H| = 2to]
(Steve Heston) (Eugene Fama) (Edward Thorp) (Fisher Black) (David Li)
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L 383 3840 OfHIX
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Louis ‘Bachelier's ®
Theory of $peculation
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The&Origins of Modern Finance j @
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B 2p13goAro] 25 0| ™M 2 (stochastic calulus)

o 7|82 A] O|E(Kiyoshi 1td ,1940s) =& O|X 2 7{
=« O|EXE(It6 integral) : IH(S) dW (s)

07| M, dwt &E0[2%

=

= O|E&ONIto's lemma): & & 40

10
=]
HI

o 2HE & (Robert Merton, 1969) =84 ZE 9|
td= 2Y517| f5f =088 =

S ~ eV >0: 7| RXHE THK| = et 2(+)0]0{0F Bt
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/b Robert Merton, Fisher Black, Myron Scholes

M IHHZARERHO| 7| dH[ Xl =2 LH(1973)

» SN XZHO St ALkS St S M E
» OPlAE G0 27|50 7|6 E &
» HE X = 1997H0| AKX SHA =4

(Fisher Black2 1995H 0 2 10 (#£))
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SENHS HEVLSR THE SLto UBY FEINYES| SHES ATAHE $3L0}
7t FEAPYEQUL| ootz #oSIH IR A| - TR 22 E ZEAPEo| 4 S HIFL R
SEI1e| 0[S H0| OfH £ EMS ZEJVE AFsHs Rojat B £ UL B8
IS ASHEIET O|4A|Z HETHOR LHFOH

a |:||.%|7."OEI martingale

OEAY 248 A0 = A= SAS5H Ole U2 27 U2 = oF0| E7ls&S
@ ALt OMEAIYe] dE2 =8H+E2 714 S 2%8st= ol Ao R8¢t T2 S
ottt IR &2 =8HsE2 O A|20] ofl E 52 2 oiEAIYe] S8 XL QU S.

QHAIRLE
CHEHS| 2 EISHA| 2210|= eXte| SXIAS RS fIs 1900 HCH X 1Hof| A X| <o
CE. B2 239 71 FELET EH2 sE24 27 A5H™Ho|X|2 O ot =7t M

L 0| 20| E7s5iCt= ™ol Yt el 7jEHo 2 0|™HZ0| 275017 W20 E0|XN
&= (stochastic calculus)?] Y5 Q! 2H& X £ (stochastic integration)0| AFEE.
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T i o brownian motion
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risk-neutral measure

S3SH0M Z5A 20|2 OIYAIY Z&0| 5lLE, npHME 714 ZEH
2 F9| SfLtQ. Xta7AAdo| 7|2l 2|of M= 2 A ZHoj| A
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Y HEX| A (General Knowledge on Derivatives Products)
- Futures, Call Option, Put Option, Barrier Options, Exotic Options

> 8T S (Mathematics Background for Financial Engineering)
S8, £XSN, MY

- SDE, Ito Calculus, PDE

- It A& ™It 0|2 : Arbitrage Pricing Theory, 2% O|XI€ 2, MEIPIME HIInd
- Monte Carlo Simulation : Cholesky Decompositions

* Quasi Monte Carlo : Sobol Sequence, Halton Sequence

Financial
Maths

- Lattice Model : Binomial Tree, Trinomial Tree
- FDM : Crank-Nicolson, ADI, OSM
- Value at Risk

> T2 2} Y(Programming Knowledge)

VBVBA | |

A

~

+10

(optional: | |
Cilava) *

- C++, Visual Basic, JAVA, Excel VBA, R, Python
- DLL, COM

- GUI Programming

¥ 0
C++
(Object oriented)

|
Fundamental
Maths

/.
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http://www.veryebooks.org/monte-carlo-methods-in-financial-engineering-stochastic-modelling-and-applied-probability-v-53-by-paul-glasserman-reup_12621.html
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. Markov Process: $4=2| 0|2 2XlQ S| £Z0fTF kS ti|
El3, 37 SYYS2LE FES ot g

+ F7t= MPE IELCHD 718
+ MP7P82 AE2 Fd2 m&d 7P81 EAIE
> a2 714, Z2lF S0 AL 7HA| 2HHHA Bk

« MPOIME Z AIHOICHF7} HES M2 SUH
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Wiener Process

CI21} 22 XAHEZE =5 z 4= Wiener ProcessE [[}£LC}.
- Dt Zt2 70| z 0| HSHE Dz 2t 5}
> Dz ==Ar O|MH, ®§7|M ¢ = N(0,1) 0|2t E=X A=
r SREIX| 22 A" ML Dz M2 FEHO|LCY.

E mEch

H

» Wiener Process2 Markov Process?| & =2l

Generalized Wiener Process
- 1Th9| A|ZHEt Dxe| 20| 20| T, E4t0l b7

h

Ax=a At+b

Wiener Process



=0 40E0|1 , HETO =7t EZ= N(40,100)F =L}

- =717} EB|=E 7} 091 Markov Process& [}ECIT

7} MY dSk Ch2m 2

EMAETL PE71I ZILC}.
dS = 8dt + 10dz



Ito Process

Wiener Process?| drift 31 2 AL0| A|ZHY| [LI2IA] EBFEIX| = AR E
Ito Process2} 1l SHC}.

dx=a(x,t) dt+b(x,t) dz
« ZF710f Ito Process§ HESIE dF L1t 2=

S =uSdt+ocSdz

- 0] Z2M|AE Geometric Brownian MotionO|2}11 &
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£ max(S-X,0)2| 7|cHZt.

714 A - Black-Sholes Model
=5
C =S N(d,))—Xe ""N(d,)
=e ""[SN(d))e" — X N(d,)]
\ \
©) ©)
g _INGS/X)+(r+o?/2)T
E pr—
e, ' o~T
d,=d, —oT
£ 24 o[3f : N(d2)= =SM0| WAHE =HE0|CH M2t @ WAZIE O WA 2E2| 50|, @2
2 S; > XY 4% S; 0|1 S;<X 0f|A= 00|22, ESM2| 7}4
if IN(S/X)>0then d, —»>oo, N(d,)=1
if IN(S/X)<Othen d, —»>—o, N(d,)=0
-E2HM

P=Xe " N(-d,)—S N(-d,)
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8 - Binomial Model

S,=US
D C,
S
c
-I_D Su=ds
Ca
mS: FIl
C: call price
p : risk—neutral prob of an up jump
I : riskfree rate
d: OFAl return
u: “*AI return

EIFAETHIE
NB )| 22 FXdlE
B: 8DAl €212l JiA|

m T4 SAME 0128 SUST

N, S5u + N,B=C, @
N,Sb + N_,B =C, @
& a, oz 42 4SS AL O 2
call option ol SXl payoff
aoraoM v = Se=Ca
Su — Sd

A

FAE NI TWYUOHH 82 =Xl Jts.

A 1,25 012010 Nz 2t Call Values 0™

C=NS+NB=——(pG+(1-p)C)

QUS 2TAULL E3HN-node =T SHAOIH A HISIT}
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I} . KOSPI200=M 287} A At

S+ OIO| |
&3 7t(fair price) =

—

Simulated Asset Paths

0FFRHO| =4 Al=g|0] 4

Asset Price
4]
o

I
@

N
)

gt 9l (Discounting)
Ho7t42 0t7|0)| A 3 25HH

RS9 7tANt 58 ALt ot7| 2[l:

28 22 rou Sl Nl -

i
4%0 45 40 35 30 25 20 15 10
Time to Expiry

| E7HXE 7=

B20| o3t 2 TE A
DE Z29 B

Al

—

F48714 =
2OlEl Had X (payoff)

BE {Igol HAHEIACH=

(=]
— =
o|n|Y: 2E ST X (Risk-neutral measure)




W xFQ|mAH A}

o O

% o7|' EE'"?"EE AlgE'||0|*=|

2H7IE2 A2 0| M |

» Monte Carlo Simulation

= S AL8SHo] gt

[

o

= IR X0 H& 7ts
= FDM1 Z2Esto HHEM

= 2 Stock 7| Path ‘4/d2| of

Slt+1 =

2
S2,,, =S2, exp((r—d, —%)dt+02 (pe, +

E1.8 ~

S1, exp((r —

TZO|M Elst= HESE2 ®7te| a2 2 Pricing

——)dt+0151\/_)

N (0,1)



» Finite Difference Method(FDM)

= Black-Sholes 0|2 WAl S £X|s|A2| 7|'Hel FDM(REHAHEH)S 0| 8510] ALt
= Monte Carlo Slmulatlonoil Hl"'f°1 °|"E'l’5'.'?_| NAx MEILS
> MCS’-f Adgsto] fIEEM U sIX| AlE 0|4 =™Its

F7et THEDIIE Lf '.: Zxte| 7tAof a2t 7tAo| EHEME = A

- 7|511-|0| =E|
FIHe] 7| XX (ZEAR, SlO|HA)2 = O|F0{ Tl ELSQ| 7122 o2} Z+2 2 Stock Black-Scholes HO|& WH A mECtD 7pY
au of ,0%u o ,d% d%u du
+ +—=5, —+po,0,S, ———+(r—d,)s A (r-d s, ——-ru=0
o 2 % e T S ey TPT g o (T a (r=d)s o

2 1¥<2 S1 2

u . OMMAE 7t
s,,s, :EARO| F7I9} 3o|H 20| F}
o, :E23Q| folgo| HEMT sfo|LlAe| 40l Ee| HEA
d.d, . =mAZo| iz HIHED S10|H A0 AL HITHE
P : ZA G} 80| A Q| MAH S
r . 22|H 0|Xtg

= 9 Ao| mi20[E{of LH2 UES HYSID LogHSS o 41 S FDM2| Y€F 2l OSM(Operator Splitting Method)E 0|-&35}0]
7|0 Mel ZtZHat BAEZE 0| 835t0] Tt A|FHe| 7tAqL NAEE AL



W_Z2g4shal oM MRo|4

7> 384E BEY
- Credit Linked Products(CDS), Rates Products(CD Range Accrual, Power Spread Note,
CMS Spread Note), Equity Linked Products(ELS, ELD), FX and Commodities Linked Products

—1 O e
> o B'%DI-E °'"§>I
- Option replication issues (Dynamic Hedging, Static Hedging)

- Delta Hedging, Gamma Hedging, Vega Hedging(OTC Option, Variance Swap)

> HEZ M 0|4

~

- ELS : Volatility Issues (Historical vol. : 180 days, 250 days, EWMA, GARCH, Stochastic & Local Vol.)

Back to back Hedging — Book Management(Book Running)
Implied Volatility Surface®-&(KOSPI200 Index ELS &f|X| 2& : Price & Greek)

[~ |
> A28 I0E
- In-House OTC Derivatives System
- Cost vs Efficiency

- Quant Developer
\ - Computing Speed(Hl4tE5E 7| : HEH HFE - GPU, Xeon-Phi )
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ElECr (o1
[ E==les (= © 82,473
21.974
937 L 8,774
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Forward, Futures 2t7| £&Ql1 X

> Of == ZX|M
g A S o2
z SN
> O ZX|E: A2 O ot h:
oS OB AtE

Oj4 =X M
Oj & ZX|M

1
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M

7| A XPA I
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Forward, Futures A|2F T7}

> Forward Al HZ 0= B7t7H40| 0¢l.
> 0|0 BI7HHO| omct 3L &S
> Trerol|
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g5 7l 542 714873

Zo|0|R) = BAZEK] ([H=7HE-HelAA 7)) + A ZE7HA]

25 r
20
suis T ATM Ofl A
Al ZFZHX] | Ch Al ZE7HX]
Hl 10 Xl ==
5 HALZHK]
WA H =
0 -
80 85 90 95 100 105 110 115 120




LIEFS = WAIS- ol tist E2E ol e + AS.

Delta = * 100
J|Z=XHAE DAl H G

AlZbeE FEIPH S OHE BER2| HE

® 0.9000-1. 0000
W 0.5000-0. 9000
O 0. 7000-0. 5000
| 0.6000-0, 7000
Delta | @ 0,5000-0, 5000
| 0. 4000-0, 5000
O 0.3000-0. 4000
O 0. 2000-0. 3000
® 0. 1000-0, 2000
@ 0.0000-0. 1000




nldsE 7l s4UE - EEH(delta)

ZIbES [H2 BE 4 D WS B SH(=70,T=05)

12.00 1.2000
10.00 1.0000
o B0 0.8000
i = [—=—Ccall Pri
~ 500 06000 5 Arnee
E (] —e— [elta
4.00 0.4000
2.00 0.2000
0.00 0.0000
0 o M o a L O o™ o L oo
(iw] (] (] - - - -
=3t
FIHE S M2 224D YEFY WS =70 T=1)
12.00 1.2000
1.0000
0.6000
0.6000 5 Call
(| —e—Delta
0.4000
0.2000
0.0000

=2t



HESd 0joj 2t & ElS Tl (delta neutral)

S LiEp

(Directional risk)

[=x
=

259

| —
[ =

= Delta

022 St ofjof sh= A (H-S/J0oHoH)

£ ZxM el

2 7k
= x

= Ol

= HSE oS ot

2| (Mean reverting) £/d

rg

ojofoll S8, Ha8

= o Fd EE SIX| EE0]F0] {2 O]+

HH 4 XA L] HE (Jump), Z2iH| 8 (Transaction cost) ‘2, 2HE

HEE 15, &H AEH X[ & & + RS (0I4HH SIX)

of 8 52
1 => &% (Dynamic Hedging)

AELO] 2

| —
[ -

HSol




AMARE) B SHFEFI WHEE =2 H=sE4 SE HIE FEAE WERH sy AR IH SIEFIEE Hi AMEE +=EZH Ed0E
CEAE ZAEAR R Fa IaE w&/3A ZHAZIE IS
| 1873 To] [ [i& [@ BEEHEFEHEEEEEWEE _
SH 243 2EH BF &= [ =1 B3
EEEEERE ) |02 BCID
E gzl |2 = |7 kosPl | 703.20) CHHI 0.26( 0.04%)
s=oe MR 4| Az | IREE] -] KosPI200 | 90,07 CHHI -0.04( 0.03%)
HE 90.35/ OHHl | —0.05( 0.05%)
NE| z=9 | @e| 22 | e | 20 | #or | seesEne | mgsee | oeeees | 20E43 | owowe3 |
K |C0308 55.0 = 205| -0.163973 | -0.0541599 | -0.048284 -302, 765,486 -3,361,dd6 24,221,238 —28,843,996 -52,708
K |C0308 975 = 1,100 -0.073162 | -0.025583 | -0.034410 -1, 867,147 -8,047,819 —a7,983,371 —B4,478,307 —206,299
K |PO308 B2.5 = 1,200 0.072475 | -0.024263 | -0.028143 783,338,730 8,637,000 B2,667,103 —15,603, 166 —222,900
K |PO308 B5.0 = 165 0.145082 | -0.043384 | -0.055302 215,614,333 2,393,853 17,243,147 -18,583,342 -56,728
+H | -1.178 -62,846,681  -117,345 -4,207,734|-206,336,641|  -535,069
Screen_Excel B M |-211,150,445
S | [1B](0000) &4k MElTIALICH H &5(F12)

112 [ =y e[ = #f 703.20 +0.76 315(4) 393(1) 95 HDACI=gt 49.08 +0.31 373(14) 429(9) 66 =] /25 13:35:24
3] 4| Srscl| S ooof [ 13:06 [OIOIZ] Adle, =2 18 =& 10009 &3 =l
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Call 2+3

npMAE 7| UL E - 240 (gamma)

ZIE B 2 SSAD 2042 BB (=70,T=205) FHEge| 2 245 0t Hat{=70T=1)
12.0000 0.09 1200 0.45
1 008 104
I 1000 ¢
10.0000 | oor e
80000 } 1006 0 6.00 103 .
1 0.05 E +CE|F Aok 1 0.2 E ——[all
.00 | D.[m&)E" —¢—Garﬁma' 102 & | Garnma
oo | | 0o 500 b {015
2,000 1°® 200 |
: 0.01 4 0.05
0.00 0
0.0000 0

= Q| XFEO| A X=0H7| 25(D-25)Y 1t OH7| &

BoE. 32| A 2714 42| dAbrksd2

S7HAATM)S M| dA7Hsd 2t4l/do 2 Z0H(Gamma)

£
ol
=



e E 71 20| d Al

= Delta 29| §|- 2%} => Gamma Risk't =

(zote| ™cfztof et AEre] =% (rebalancing) 81 x= 71 AEH)

T O /00 & Aot e A0 EX|HHE ZXE A0}
Call 70.0 ol = 10.00  0.65  0.07 +6.5 +0.7
Call 75.0 of = 20.00  -0.30  -0.06 -6.00 -1.80
Put 67.5 ot == 10.00  -0.20  0.05 -2.00 +1.00

2% - - - - ~1.50 -0.10

T 0 ==/04 = Aot Qe ot EX| HAE ZX|HZ0
Call 70.0 of = 10.00 065  0.07 +6.5 +0.7
Call 75.0 oh = 20.00  -0.30  -0.06 ~6.00 ~1.80
Put 67.5 o == 10.00  -0.20  0.05 ~2.00 +1.00
Put 65.0 of 15.00  +0.10  -0.03 +1.5 ~0.45

2] - - - - 0.00 -0.55
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Theta

dodE 7|x: g42UL L - MEl(theta)

Theta(T=25)

EHEDIM [ME S =2 MEH!
& & & & & & &
@ ST PTG ST LT LN TR

[

0 0
0005 T 1 -0.02
001 F 1 -0.04
0015 F 1 005
002 ¢ -1 -0.08 ,
—a— Call Price
0025 ¢ 101
003 ¢ 1 01 —+—Theta
0035 - 1 014
a4 | 1 -0.16
0.045 | 1 -0.18
008 0.2
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C++, G#, VB, JAVA

Qloj VBA, MATLAB, R, Python (FE C++2 i)
=

gy |NHE e o 380y AR LT Y
(@58 &% HA=/ER (HAL ZEE, DI SAIAH)

Microsoft” Q
for Applic;tions MATLAB

The Language of Technical Computing



RStudio 27|

mj7|x| o] &

Welcome to RStudio AZEM Sl B3 | quantmod, xts, Rmetrics, plot
fPortfolio, portfolio, backtest, PortfolioA
ZEEDR E4
nalytics
Powerful IDE for R Web framework for R Open source R packages gﬂ}'i'&ll 3:' POthOliOAna|ytiCS, fporthHO, POthOliO,

RStudio IDE is a powerful and productive

user interface for R. It's free and open

source, and works great on Windows,

Mac, and Linux.

Learn more

Shiny is an elegant and powerful web
framework for building interactive
reports and visualizations using R — with
or without web development skills,

Get started

Our developers and expert trainers are
the authors of several popular R
packages, including ggplot2, plyr,
lubridate, and others.

See projects

RStudio 25| O] X| www.rstudio.com) C}2 2 & 3}H

pso, soma, quantstrat

TTR, PerformanceAnaytics, quantstrat

Financialinstrument

xts, zoo, timeseries, its, irts

HlolE £

quantmod, tseries, Reuters, RTAQ

XEA '583% WS ?ltt REA H{7|X|2] EEYC, S8, YHS, =83 ATR,
g=a8392 M2, 20179 1
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|5l $=X| 8|8 (Method) 2
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3
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NEHE, e

Pay-off #Z=E 7|%l =

3t
Deal +X, d2|1 7| XX}4t

oo SEHo 2 ¥F2| 7t

2%

1. Market
Data

MTM (Option, Swap), Sensitivities,
Call Probability, Cash Flow, BreakEven rate 5 &




Ho
A ETHEE

Tl

Tt ES HILE flolM= &
1. Static data
Calendar - &4&9| E3} % Hel &

ox
n

Convention - 3} H& X

2. Market data

FX, IR, Equity, Credit, Commodities2| A|&7}4, Yield curve, Volatility curve &

% Static data, Market data % Deal
CHeta S El 271o] M2l e (Y, F2h

2F (Seoul, 1bd, MF, ACT/365 &)

ofl 2l HEHC]7} HS5H= Datas = YFEF0 X5 Heto] e

3. Deal data

Term-sheet 0f] Ho|&E|= HeEjHE

T =3} A4HE 2| Payoff, Maturity, Coupon, Principal, Call/Put S M3 A}

FuitySWPM

<HELP> for explanation.

31<G0> to Save
p:

DeallD
Currency
Start Date
End Date

07/23/15]

Coupon Leg Position
Coupon Leg Notional
Coupon Leg Fixed Rate
Coupon Leg Cap
Coupon Leg Floor
Coupon Leg Frequency
Coupon Leg Basi:
Coupon Leg Convention

M 0. 00000

9,040,357,901.06

¥ Lt L e
fustralio 61 2 5777 5600 Brozil 5301 3048 4500 Europe 44 20 7330 7500 Germony
Jopon 81 3 3201 3900 Singopore 69 €212 1000 us. L ziz 318 2000

4 Coupon CMS Index1 Multiplier
Coupon CMS Index1 Tenor
Coupon CMS Index1 Convention
M Coupon CMS Index1 Fixings
Coupon CMS Index2 Multiplier

oln

Deal Definition
[WYEENCEREIEE] Coupon CMS Index2 Tenor

LG Coupon CMS Index2 Convention

URECLSEINRN Coupon CMS Index2 Fixings
01-Feb-2021 8
Funding Leg Notional
3\ Funding Leg Spread
(VRVYRIDE Funding Leg Frequency
4.0000% (GGG ESEE]
EXIDER Funding Leg Convention
WAV Funding Index Yield Curve
k1| Funding Index Fixings
ACT/365 |
CONV KRW.SWAP PeELTE
] Call Data
(l'A4 Call Exercise Fee
CONV_KRW_SWAP [ RN GTERSENT)
FIINGS KRW 10 el R R e ELLET

PRODUCTS

Conv.KRW
Swiap

SETTINGS
COMNVENTION

Start Tenor
Spot Lag
FixCal

FixConv
RATE

2.6300%
3.1050%
3.4850%
3.7150%
3.8600%
3.9650%
4.1000%
4.2700%
4,3100%
4,3300%
4.2300% -

Period Type

CASH RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE
SWAP RATE

AccConv
Freq
Basis
Interval

46.56 4693 4
4321 435 4244 41X

PAYMENTLOG BondLog, RACouponLog, NoRangeBondLog

END PRODUCTS

PAYOFFSCRIPT

// Accrual counting
IF ISACTIVE(RAObsDates) THEN

DayCounter += 1
:r -(CMSLong - CM3Short)) * STEP(CMSLong - CM3Short - LowBarrier)

2Y
CONV.KRW.SWAP
FIXINGS.KRW.2Y

10,000,000.00
0.0000% |rupondates, THISPAY)
3mi]onbates, THISPAY, BondLog)
ACT/3R5 | nal, Coupondates, THISPAY)
COMNV_KRW CD|onbates, THISPAY, NoRangeBondLog)
KRW_CURVE_MID
FIXINGS KRW . 3m|

mter / DayCounter

RA Bond

TRUE )atesDCF * Notional

\Dates, THISPAY)

0.00 ites, THISPAY, BondLog)
15bd ites, THISPAY, RiCouponLog)

tange Bond

Seoul

1DatesDCF * Notional
SRR CouponDates, THISPAY)
LOGPAYMENT (cashflow, CouponDates, THISPAY, NoRangeBondLog)

AnpCoumter = N
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geotdyE o238

O VaR(Value at Risk)

OF M5t &~ Q
41582 1A7} A

=
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k

2 2877
(1980'ALH & JP Morgan

ALK
-3

Z9| VaR Al

HAEQ AIE CIZIBOIN FOIT M
PETES

L= 99%
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2.33

a| 7}

_,
o

2 (Stress Test)

O 2E2|A HAE(Stress Test)
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2 xt |ITPAHAFZ | A g 3@| dit
<:S!1L<:<:E5 E.__ElL}E. O H
CjAta| A3 =z =9 1|8
EX|M ot BAMNE = 2EHEEE SEX|M, =EZX|M ot B¢
ozt Sk S2HElof 0] HIEL, F80]M, DvVo1, ©E}, ZtO}, H|7} st 2o

AlEE| A3 &4 st A, A, ol FE71AH2of &, &, 7] &4t 2g
LOSS-CUT FM MH S HESF0 Cist A2 EE BF N2)
HQI|Zt st IPO A A fHEH0l, E|H|Y EHojxf Ao CHSI] ZS=SE[{7|2H &2
N = 71E, ME, OEHE, 7iE 7|¢E st
Exposure®t e m ' - N
BBB= & ok, 34 28% Lk : §%8 ExposureE Hetst7| #let M=

AgajAg

Universe 2| XH EX} Universe 2F, SHOA 7|Ho| Cligt MHX =X

RCSA(RISk & Control Self Assessment ) : Zt BA] 2|A3 22| X}7} s £ A

2d4g|A3 RCSA, KRI ol 2

22|A3 4 ExXEsS Hy|”do2 HI} KRI(Key Risk Indicator) :
B3 2galAd WD ABBATL OFF 52 XE







ISDA EZ=H|2FA{(ISDA Master Agreement)

> T HAATIEMEFAT|(ISDA) : HITHd AEE Xt A2 =X

ISDA — 2] ER/d - =e8AIE2 28 US
ISDA — ol dE2 Ao =X #2234 HE
» 1992 Master Agreement and additional document
» 2002 Master Agreement and additional document

GENERAL
TERMS
| 2002
otTr:nﬁ::iztri\? MASTER CONFIRMATION
AGREEMENT

SCHEDULE



™ _ ISDA Documentation X7

/ [1] EE=AH XA (ISDA Master Agreement) \
[2] 5 H 2 A (Schedule)

[3] A2 =2 M (Confirmation)

[4] SHE 2 A (CSA : Credit Support Annex)

[5] 80| %! (Definition)

/ 71 HtA
(MASTER AGREEMENT) \ Al 7}
—

‘ (Credit Support)

B Aok
(SCHEDULE)

l 1997 Government
Bond Option

2006 Definitions At Al Ao Alet Definitions
1 4
2005 Commodity

Aot
2 3 5
202 Equity —— (RCEECH EETERN RS TR) RETTI) REPI) . 2008 Commo

Derivatives Defntof‘ls/ \
2003 Credit
1998 FX and currency e D
K Option Definitions Derivatives Definitions /

54
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a

d _-E-’I._:-Z"o':kl ISDA Master Agreement

ISDAR 2|7t Mot €32 LIE=H A fMEA CHgoh I

Creot =et=0| EHEIH ULt = MlasAl 0l 2oz S8E = 71I9.
E ZYE2 IR AN BEo| o 40|Lt %=0] EROIA| H=Ch A
2i=0| 25 Of ofLto 74I°U\1E HES =+ A0 Ao H|S P Z

H —?—%ﬁl kal schedule

BT A M0 F5H0H0] 7| E FAKZHO| 225t A EHOI SO[ArdOf e S8 S
F7totALE 22H5H7] 2510 M Zots F5A4MOICH 257 %= ISDARTA M 2
Qs 2 LAHE|D] SAIKIZIO) AOHHIZ Al ARIZION AISHKIZ Al SAIRIO] OJALE g3}
04 AN | H2% 0| Sto| M o|C

T /1 1
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/EI EFH OF A csA : credit Support Annex \

T LE AU A= BEA A Ol9I0|= A YTl Cig B S Sol7| 98
27 OFA (A8 B 0| ON, CSAS BEBSH= A2 7F 2 HBE|Of QICt Eu O AjRH A ok
el A8 9ITS F0I7] $IBH0] 73 TAKIZE 2% k20| O3 HeE St U

80| B FEME FIddE AN e 2%t 25 AHX|otA US.

O -8- Io-lg ﬂ ISDA Definitions
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ISDA. 2002 ISDA
ISDA T AT AT Equity
CREDIT SUPPORT AVNEX
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‘:::m:im-m Definitions
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A ISDA.
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B A=

H (Term Sheet)2| 0|5}

WHOLESALE BANKING
& ASSET MANAGEMENT

ive Terms & Conditions

BBVA

Resolution Request Date (provided that if a Credit Event Resolution Request Date occurs in respect of mora than one such
Reference Entity on the same day, the first Reference Entity in respect of which 1504 announces that the relevant notice was
effective and on which the relevant Credit Derivatives Determinations Committee was in possession of the relevant Publicly
Awailable Information, in each case in accordance with Section 1.z4 of the Credit Derivatives Definitions, shall be deemed to
have satisfied this condition first ); or (b) the delivery of the Credit Event Motice and the Motice of Publicly Available Information
(provided that if any of the relevant Credit Event Motices and Motices of Publicly Available Information are delivered at the same
time, they shall be deemed to have been delivered in the order determinad by the Calculation Agent).

Instrument Second To Default Swap Transaction

Hotional Amount ga million USD
Trade Date 14 saptember 2011
Effective Date 16 saptember 2011

Scheduled
Termination Date

23 Septemeber 2013, subject to adjustment in accordance with the Business Day Convention.

Termination Date 23 September ze13 (the “Scheduled Termination Date”) | provided that if a Credit Event occurs, and
as a conseguence of the foregoing an Auction Settlement Date or a Cash Settlement Date, as the
case may be, subsequent to 23 September 2013 is determined, then the Termination Date will be
such Auction Settlement Date or Cash Settlement Date, as the case may be, subject to adjustment in

accordance with the Business Day Convention.
Party A Banco Bilbao Vizcaya Argentaria, 5.4,
Party B =5Securities Co. Ltd.
Calculation Agent Banco Bilbao Vizcaya Argentaria, 5.4,

Calculation Agent
City

Lendon

Business Days TARGET, London, New York & Seoul.

Business Day
Convention

Medified Following (which, subject to Sections 1.4 and 1.6 of the Credit Derivatives Definitions, shall
apply to any date referred to in this Transaction that falls on a day that is not a Business Day).

Second To Default Swap
Full definitions of the Capitalized Terms are sat out in the Credit Derivatives Definitions

Fleating Rate
Payer:

Party B (the “Seller”)

Fixed Rate Payer: Party A (the "Buyer”)

Reference Entities
and Reference

Referance Entity:
Each entity identified as such in Annex A and, in each case, any Successor. Each Reference Entity has

Pigina 2de 15

O Term Sheet & AIXIS Job

(1) Term sheet2 E1 4 ELX
2| 2 AR .(Marketer)
(2) Term sheet2 E11 7} Z M (Pricing)
= S| 2 Al 2.(Quant)
(3) Term sheet2 E 11 8| X| 7|
7|=6l EAlL.(Dealer)
(4) Term sheet2 E 1 S 22|20
CHoll 215l 2 A|R.(Risk Manager)

IIIIO
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= Knock out call 2] 2%(S=100, X=100, H=115, r=3.5%, sigma=23%, t=0.493)
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(One star early redemption : 6chance)

Onestar early redemption with up and down barrier (Delta)

09-10
m8-9
m7-8
06-7
B5-6
04-5
m3-4
02-3
0o1-2
m0-1
0-1-0

Onestar early redemption with up and down barrier (Gamma)

W 300-400
@200-300
H100-200
a0-100
0-100-0
E-200—100
0-300—200
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Digital option

What is the payoff?

For binary call:

Profit
A

» Stock price S;

A digital option hooked as a call spread

" Trade hedge as a Call Spread
—® Original trade

QCXg gM

ELS 3 ELDO|| SEot= F2ls¥ T HIEINS
M S22 C|X|8 40| HuXH Q17]7t QY S.
CIXE SH2 SS9 =} H|oh HEY
. EIXE M2 =2 4 U720 Wt
A HEHOIH ALHO 4 FE =

380 0g. |, CIXIE 42 W72 20pT
= L7HE0 A7t S 254X in, otA o
EHLF OfL|LEZH S22



. OI'AI?_I- %ﬁ Asian option

What is the payoff?

(average price call)
Profit (at expiry)
A

avg.

7N\

Loss

For an average price Asian:
Payout=Max [0, (S,yy - X) ]

Max profit: Unlimited (but less than
standard call)

Max loss: Premium
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AL %ﬁ Cliquet option

What is the payoff?

Profity Payoff for a Call Cliquet

. N
0 First Reset : Third

H Second
M Reset * [\ /\/\{\[\/\V/ p Stock

Reset

* Second reset has no associated payoff, but lower
strike then means that payoff at third reset is larger

v

Payout =t};] MAX[R,,0]

St -3S t-1 absolute return
R,= Si—S ¢4 _
s | & Pimdiea relative return
S ¢4

Max profit: Unlimited

Max loss: Aggregate premiums
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- OI'_JC'U'-l == EI_-I A %ﬁ Outperformance option

What is the payoff?

% Return
AOutperformance option of assset 1 over asset 2

Payoff

100% A ¢

Maturity
» Asset 1
——  Asset2

\ 4
= * AF BF
Payoff =N * MAX[ (7 - —5), 0]

Where: N = notional

Ag, B = maturity price level of assets A &

B respectively

A,. B, = initial price levels of assets A&B

respectively
Max profit: Unlimited

Max loss: Premium

P Time
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Lookback option

Comparison of Standard and Lookback Strike Call Options

Undarlying Price !
Option Payout

Market at
Expiration

Standard

| Qe Lotkback)
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AT RTAZ O LAXHE O] A2 M Embedded option
W Time Dependent option 01t ELS X B Path Dependent optionss 0[S LS 1%
Burmudan option _ Asian Option _
= L] _
— N2 E4Y 83 Batier Option AEE4YAE
M |:> (Time dependent I (Path Dependent
P— Rloduct) Cllﬂ&t OEﬁon Product)
Forward start option — EEE—
Ratchet OEtion —
M Correlation optlon& 083 ELS 4% W Digital optiong 0|2 AS 7%
Basket OEtion — _ Digital OEtion ] _
Rainbow Oetion E> NTEH NE Digital barrier oetion |:> HojA AOlR XY
W (Correlation Product) W Hent Eremlum (discontinuous payoff)
P [
Himalaya — _ Range option ]
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2tE & /d(stochastic volatility)

» Heston(1993) stochastic Volatility Model

CHE M QI stochastic voIatiIity Ddo2 HE/E2 SEfHQ S EUHACE BH
0
o

= A|XFO| A=HALS SAIX O 2 HIY 7| 2|8 EQI-I-I HpEH

o

+ Mean reverting 9t
* Heavy tail, High peaks(leptokurtic)

* Closed form solution

» NICE Approach

o =
Ho| 5%

rH“r
bl

Leverage effect capture

HEEE ?Ist HEYH : Adapted Quadrature, Modified FFT 0|8
gt xe oPd/d S T Little Heston trap(2006) H-&
mtato|e] F=H-of| 20| Advanced Optimization X 8:
- Trust-region-reflective, Levenberg-Marquardt Algorithm (Local minimization algorithm)

Simulated Annealing (global minimization algorithm) X &

-

S JHO| X} EHtoto] gt A, bS], BiEEl, S8, 283 4EtA T,
833, §13H, 20154 3¢




W g8 5 M (stochastic volatility)

» Heston(1993) stochastic volatility =&

Dynamics of underlying asset

S, : asset price
dS, = (r —g)S,dt + /v, S,dw;’ v, : variance
- Parameter Set
dv, =K(9—vt)dt+o-\/Ith2 r : risk free rate
ETdW W 2 dt q : dividend yield rate
[RER)= 2 W, : Brownian process x : variance2] mean reversion speed
oo & 4 714 (risk-neutral measure) 0 : variance 2] mean reversion level
2
1y22C 0C 1,52 © ac € _o o : variance2] volatility
2 882 osov 27
o Brownian process W.',W.*¢] correlation
C(S,v,T) = Max(0,S - K),
COv,1)=0, v, : variance®] %7| %k
BA=H

oC
—(o0,v,1) =1,
P (o0,V,1)
C(S,o0,t)=Se 2,
oC oC oC
r-q)S—(S,0,t) +x¢—(S,0,t)-rC(S,0,t) +—(S,0,t) =0
(q)as()Kav()()at()

C(S,v,t) =Se " IR(S,v,T —t)—Ke """ R,(S,v,T —t)

0 —iuIn[K] i 0 —iun[K] .
a(s,v,t;an)=1+ine ° ¢(S’V’t’_“ ) du, Pz(s,v,t;mK):LljRe € ¢_(S,v,t,U) i
2 &y ug(S,v,t;-i) 2 iu
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218 H-F M (stochastic volatility)

» Volatility Surface — KOSPI 200

Market Volaiility

NICE Siochasthic Yolatility
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Vol Surface Market Data Summary
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Vol Skewness
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.
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0.6 1.2 1.4
Vol Term Structure
Moneyness |1 i
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0.05 [~] Monthly — [~] 16,00 %
Implied Vol 3 15,00 % -
Moneyness || 2014-09] 2014-10 | 2014-11 | 2014-12| 201501 | 2015-02 | 2015-03 | 201504 | 2015-05| 2015-06 | 2015-07 | 201508 | 2015-01 14.00% |
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1')|: nigo7 nigs74 N 1881 n1l:‘l:1 n1icgy N A8AN nigA2 nA1igA n 1820 nig2>7 nig273 n1ig20 n1l:'3v
4 1l 4

As of 2014-06-16/KI112E00/Implied Vol



13.23 +0.38 Mg o
“t 22:05d 013.27 H13.44 L 13.19 Prev 12.85
95 Compare 98 Actions - 07 Edit -
ov Avg --- YWolurme

81 YTD 1Y 5Y Max | Daly ¥ | ||= 1} +* Table (4 an Security//Study M Eyent £

Line Chart

Australia 61 2 4777 600 Brezil 5511 2335 3000 Europe 44 20 7330 7500 Germend 43 53 3204 1210 Hons Kong 852 2377 6000
Tapan &1 3 3201 300 Singepore 65 6212 1000 U.5. 1 212 315 2000 Copyright 2016 Eloombera Finance L.F.
SN B1ST0S J3T GMTH3:00 HITY—5715-2 21-How—2016 22:20:25

http://finance.yahoo.com/q/bc?s=AVIX&t=2y




FIIHA A E HE’D: KOSPI200 vs NIKKEI225

KOSPI2 bt
At 18:01 Vol 55,387 (249,70 H 250,80 L 248,93 Prev 250.21
9 Actions . ﬂﬁ} Templates RENE Historical Volatility Graph

- 8 Ann, Fac t" gLl Currency
' vodel [0 # Normal v/ [ Impl °1 ol

s H W‘w’

Rustralin 61 2 8777 G600 Brazil 5511 2335 3000 Europe 44 20 7330 7500 Germeny 49 63 5204 1210 Hong Kona 852 2577 G000
Tapan &1 3 3201 300 Jingapore 65 6212 1000 .5, 1 212 5318 2000 Copyriant 2016 Bloombera Finance L.F.
SN B15705 JST  GTHA:00 HIF7-5713-2 21-Hov=2016 22:24:08

kY 118106.02 +138.6] ™
At 15:15 d 0 18038.09 H 18129.03 L 18007.79 Prev 17967 .41
19 Actions - 9§ Templates~ 1 Table Histgrical Volatility Graph
Y - YT m e

t’\,-
ﬂ{r \ |’” \‘f’”’w

Australia 61 2 9777 8600 Brazil 5511 2395 8000 Europe 44 20 7330 7500 Germeny 49 69 9204 1210 Hong Kong 852 2877 6000
Tapen 61 3 3201 5900 Jingapore 65 6212 1000 U5 1212 315 2000 Copuright 2016 Bloombers Finance L.F.
3N BL5T05 T3T GMTH3:00 HI77-5713-2 21How-2016 22:26:28




HZ M- HSCEl vs HSI

HHS/4(19.32)

0444 71 49540 HSI 2235778 +13.57 g
700 d 00348 17 H O480.47 | 930738 Prev 9349.31 At 17:09 d 0 22313.04 4 22480.75 L 22227 80 Prev 22344 .21
19 Acticns - 9 Templates 9?} Table Historical Volatility Graph - SJActlons - ¥ Templates- 97 Table Historical Volatility Graph
1 01/ B - - i ':': /1 Ann. Factor L :Iurren::-_-f'
[ 18R 7 @ Hormal Y, ' Implid Vol

uw'":,f h
\ v W»u

FL ] nw i i " i pul) - e b ] b f Ha I o L
Australia 61 2 9777 5600 Brazil 5511 2395 9000 Europe 44 20 7330 7500 Germeny 49 69 9204 1210 Hong Kong 552 2877 G000 Australia 61 2 9777 8600 Erazil 5511 2395 9000 Eurcpe 44 20 7350 TE0D Germeny 49 £9 3204 1200 Hong Kong 852 2877 6000
Tapan 1 3 3201 5000 5ingapore €% £212 1000 U5, 1212 38 2000 Copurdght 2046 Eloomberg Finence LF. Tapan 313 3201 8900 Sinaapore 65 6242 1000 U5, 1212 315 2000 Copyright 2016 Eloomberg Finance L.F.
S RLSP05 VST GMTH:00 HITF-5715-2 21Now-2016 22:25:09 SHOBISP05 J5T GHTHS:00 HATP-S713-2 21-How-2016 22:22:02




._%*é': S&P500 vs Eurostoxx50

5PX ( N 2172.49 /2186.93

On 18 Nov 0 2186.85H 2189.89 L 2180.38 Prev 2181.90

SPX Ind 99 Actions - 9% Templates RES Historical Volatility Graph
} 05/21/0 311,72 Ann. Factor :Zurrsn::y'

liY 7 @ Implied Vol

A

n Aol i
L, ) | e
‘f \%4 ‘u"b’y T 1“‘;. r_;- '

Rustralia 61 2 9777 G600 Brazil 5511 2385 3000 Eurcpe 44 20 7330 7500 Germeny 45 €3 3204 1210 Hong Kong 852 2577 G000
Japan &1 3 3201 5300 Singapore 65 6212 1000 3,1 212 318 2000 Copyright 2018 Bloombera Finance L.F.
SN B15705 ST GMTH3:00 HIFP-5713-2 21-Hov-2016 22:27:16

SXSE 13032.90 +12,07  Vitant
At 22 l" d 03027.07 H3039.62 L 3003.82 Prev 3020 83

19 Actions -

99 Templates-

Ann. Factor

) Table Historical Volatility Graph

Phll] Currency y

7 ® Normal 'w'_-'3' Implied Vol

Rustralia 61 2 9777 &600 Brazil 5511 2385 3000 Europe 44 20 7330 7500 Germeny 43 €4 3204 1210 Hong Kong 852 2577 6000

Tapan &1 3 3201 3900

Singapore 5 £212 1000

3.1 212 318 2000

Copyriaht 2016 Eleqmbery Finance L.F.
SN OE15705 ST GMTH9:00 HI77-5713-2 21-How-2016 22:25:28




wﬁ
<0 57
ol o
FS
ol o
HH e

50

ol

0._ o

oH

H=
Sd M2 FX} CHet




r

| N | S
EuropeanJ Barrier J Digital J Asian J : 7| st J Multi Asset I
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| \ | I I

‘ Option Option Option Option | = =Rl J
I o
SMHE AE (Closed Form A2 7}5) Monte Carlo Simulation, FDM2 X23}0{ 7}
- Step - FEX G Multi
Hi-Five J Down J Cliquet B Jump 7| E}
\ \ \ — \ \

ALK 174 Hi Fived 7|4t X L0018 AM  FEXZ YALX| = Ch Exotic &8 71X

Single Barrier WA}X|$ Step Down Step Down & Hi Fived

Double Barrier  Single Barrier AL 718 =2 &

Double Barrier



=IIHA = A A= 7}
T — oL Oo@3m o
Two asset barriers 3, every 6 month
N 10,000,000,000
interest rate 4.50%
X =0[ X} 5.10% alsl ol 2005-09-09
Correlation 0.4034 toda 2005-12-05 0
FERE =752 =J|Absl| 3§ 63] X|ZO0lxH | TEDT|(Y)
2 xJ|& FIt 589,000 2 x 7|& F}t 34,500 1R} 2006-03-10 5.1% 171
x7| A& A F7t 677,350 x7| kgt sHA F4 39,675 2R} 2006-09-11 10.20% 358
=7| M8 7|FE Ft 530,100 =7| M8t 7| = FIt 31,050 3t 2007-03-09 15.3% 538
AFZ HE =7} 353,400 o2& 7] 20,700 4%t 2007-09-10 20.4% 722
X =74 622,000 A 7t 34,600 5Xt 2008-03-10 25.5% 904
dividend 0.0% dividend 0.0% 2| & 2008-09-09 30.6% 1087
volatility 26.5% volatility 16.2%] _nSimulations 30000
lower barrier touch (y/n) 0
price 10,204,736,809] 102.047 deltal 2,266,111,782] 0.2266112
deltat 3643 delta?2 1,328,229,191] 0.1328229
delta2 38388 35.‘71[ 3,594,340,973] 0.3594341
gammaili -0.038175
gammail2 -0.119082 TEHJH.—;‘%.' 10,000,000,000
| __gamma22 -45.829582 A Zg7I3% | 9,425689,746
SE for price 8799483 SHME7ZH ]10,204,736,809
ELSH A0l -779,047,063
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=4 SHEH . SHH X2t BHs6 A

B Dynamic Hedge(S X3 X])

> A4 O R WELE TSI SMS BHSHs WY

> B2 Adslsrt 2 E IR AHejH[ 8o &), HEE Heto B UH

> HAMH O 2 Tracking Error?} 7{2{H| 82| Trade off& 11250 Rebalancing 7| &%

> Barrier Shift(Move)& &%t Over Hedging 75

> Over Hedge by Modeling Leverage constraints(Short-selling), Schmock, Sherve, Wystup

W Static Hedge("d X8| X])
> Black Monday®t Z0| MX| 7|XXt4Q| JumpZt B S A2 B2 GammaZl 2
4 %0l Dynamic Hedging= 0| &%t =H|2| Tracking Error?t &
> 2ME BUTI[ZHE 018510 FH|, Jump process £ Knock out S8 SHA| &
> ELf ¢H7| M2 0] 2310 Rollover Hedging : Semi-static Hedging
> HEd Halo 2Z5HH, Aeljb|&0] Hrot= 20| FH.



[1] 2Et % Z0t:E (Delta & Gamma exposure) : EEH X ZHo} 2| 6| X|

S ol SMZ LXAt0[ 2o FEfQ HEl= YUHE Ol ELS&E ZHO|M A AR ZERLO 25l s X[Egj oY
2. 7| =Xkl HEfof et T4 22 ME2 AZHQl 2[YEH Y (rebalancing)g &8 dX|(SH) =2 A2 H
a3 A 5 HHESS {5t OjojEI=7F A7 & O|Xt0| &%t HEfQl Z40t= FLf & Helgiez EXY
A Ol

T MO

[2] HI7tcE (Vega Exposure) : HS’d /& s x|
S !

FADZIAE U T UEY XS

I
4o [

T

o L
o . 0
= o H L= — o
EAMA Lk variance swap)S 0|23t YH0| S SANOZ EISEAHAL LAHOM HeSM H=E S+ 1|7t
8l X|(Vega hedge)S B4O| AFESIH, ELSEUHZHTLZO| Ho|FMS S8 HEM 40| ChH|SHA &,

[3] MIE} ' Z(Theta Exposure) : A|ZH7HX] 2+ 21E &%
T2 AFHIEY Z7|4S ELSHE2 24X S8 ifJEX[E0|E=E S40F ZX[4(long gamma position)
2 £l BHH S U FUS A|ZETHR| Z A (time decay)Oll [l =42 EAE. &, Z7| &S ELSE UHs

2
M HAlX UM SZ0klong gamma), SH|7t(long vega), 2= M|El(short theta)7t gt

[4] A &2 == (Correlation Exposure) : AZH2HAH| /& &f|X|

ELSHEL] 4% §|X[28 &0 & S¢S 0|X|= HEE H|7Ft =& &, X{H S d1F Heddsde Xolel H
sd fEE & + U2H, A OS2 UXf 22t AQF Aol A Etat Aol Xj0| Q1 AatatA fle=z I A L
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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 (T4 &= ME 0| 8)
cf: Y S8 0|87t

() 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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B, FIASH HAEY .

X 7| ArEl

ELS(Worst Performer)
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TE EXIXI Y% (Investor) 2r3i X} Q1 XH(Issuer)
AL
.y HEM e HEA DS
(Volatility) (ELS 7Y ¥ HEE (ELS 7Y ¥ HEY
SOfx{ of 72| =0Xof {2
S1L 71 AL 1L 71
ALEEH & 2H2HA| O ABHEA D&
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> S4EHAH Al RebateZl 255, Short Deltag E20 =

— RiskE ZLA|#E, Participation Rate2} Rebate= &% E2HHQl 27|
> 27| Z1H Barrier 24 Delta, Gamma, Vega2| 225t #H3} Risk'Z
> Barrier Option0f] IS F= 24 - Interest Rate, Repo, Dividend,

Local Volatility, Volatility of Volatility, Jump

x| A

ELS |

> 7|42 ELS(6 Chance), Dynamic option Replication
(Delta $I1F2| Greek, SH|)

> SHSF 52 F7t 5t Al HELEF ST F4AS 0{ Y (Buy Low, Sell High)
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B Z=719AIZH 2l Z(Knock In Put)
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Delta Surface (Knock In Put) -
« OPD|D} 20| E2 F2 I ALY 20| LE =M (surface)EEl= 21018 HEIE B2
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*KI&E 2 KIPut2 Deep ITM VanillaPutlz M& T 2E= 101 28
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Index Level(Spot)= K1 60%
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HSEF T X748 EX}AEE
HEEEH / DM 2E =5
HAX EXFX} 8%~12%
X|+=d(Index)2HE2| ELS
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> ELS 7|XXtao| 571 YU HYSHE 2 Check, Bloomberg, ReutersE S5l A CH24H0 AFE 51 22|
> o2l 7|xXHite] A ForZ AlZHE ALI0|E = 714 A

|Z!

= lagH 2 orH
- JIEXs 2EO| 2EY B 1=, HIAA B2 X, 5 X+ 5 CHe ZA0 X2 2

&L UESE
S(0) 21712 EORECETNT -

St TRONHI H2i2 3
_ T oiei - -
UlIl-E IZ® R FIEZRMIE | N EAE =2t TRCHLI a2k A2t SEIZ IZE7 HH=HE EEQuanto HTQuanto TAEBIEZ TIRIHY =
24¢ 2014-05-30 KO77E00 ) 127500  -1.923 % 121000 127500 130000  2.6900 % 28.0400 %  -0.0400 ¢
7 24 2014-05-30 KO79E00 EEELE 38000  -2.138 % 39850 38900 39750 0.7500 % 23.9200 %  -0.3000 ¢
24¢ 2014-05-30 KOSOEOO R 371500 0.951 % 377000 365000 368000  1.3600 % 26.2500 %  -0.0100 ¢
24¢ 2014-05-30 KOS1E00 EXCE L 161000  -0.923 % 164500 159500 162500  0.6200 % 33.3200 %  0.1700°
251 2014-05-30 KOBZE00Q ergs 113500 -2.991 % 115500 113500 117000 0.0000 % 31.7000 % -0.0900 ¢
25: 2014-05-30  KOS3E0D DEAIDHFEH S 4840  -1.224 % 4935 4835 4900  0.0000 % 19.1800 %  0.0000 ¢
é}l‘E}ﬁl j'_ 25: 2014-05-30 KOS4EO0D ES 11400 -5.000 % 12200 11100 12000  2.0800 % 27.9700 %  -0.1500 ¢
251 2014-05-30 KOSSE0D Ls 71900 0.419 % 72000 70200 71600 1.7500 % 26.7700 % 0.0900 ¢
25: 2014-05-30 KOSSEOO e 22350  -2.826 % 23000 22350 23000  2.1700 % 40.3100 % 0.0000 ¢
p 25! 2014-05-30 KOS9E0D LGEbEL 260000  -0.574 % 263500 258000 261500  1.5300 % 22.7500 %  0.0100 ¢
25t 2014-05-30 KOSOEOO LGS Al 2 191500 0.262 % 187000 187500 181000  0.9400 % 34.1400 % -0.1100 ¢
25. 2014-05-30 KO92E00 SEEHIN 12100 2.110 % 12200 11900 11850  0.0000 % 34.7800 %  0.4900 ¢
25t | 2014-05-30 KO93E0D EE 2950 2.431 % 2950 2885 2880  0.0000 % SB.1700 %  0.0900 ¢
25¢ 2014-05-30 KOS4E0D SEEY~ 2600  -0.192 % 2640 2585 2605  0.0000 % 35.2000 %  -2.5600 ¢
E %é‘! 26( 2014-05-30 KO95E00 Seag 11000 -0.452 % 11050 10750 11050  0.0000 % 61.2200 %  0.0000 ¢
26. 2014-05-30 KO96E0D CHEHA M 2050 -0.726 % 2080 2000 2065 0.0000 % 55.2200 % 0.0300 ¢
26: 2014-05-30 KOS7E00 HHO| LI OF 12950  -2.632 % 13450 12650 13300  0.0000 % 63.8700 %  -0.5800 ¢
o 261 | 2014-05-30 KO98E0D S0 125500 0.803 % 127500 123000 124500  0.8000 % 37.6700 %  0.0000 ¢
26+ 2014-05-30 KOZ99E0D ZRAFLINE 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 ¢
26¢ | 2014-05-30  MASTIDX MAST Index 405.25 0.067 % -0.0810 % 5.9400 %  -0.0100 ¢
- 26: 2014-05-30 MEXBOLL Mexican IPC Index 42009.92 0.1189  42095.80  41884.12 1.9150 % 13.8400 %  -0.3300 ¢
(_) uanto 5 7§', 26¢ 2014-05-30 MLBXFSL MLBXFSLS Index 288.3947 -0.014 % 0.0000 % 3.1000 %  0.0000°
h 26¢ 2014-05-30 MLBXVSL MLBXVSLS Index 571.4821 -0.023 % -0.02590 % 5.7600 % 0.0000 ¢
p g0 27( 2014-05-30 MLCIVKL MLCIVKLL Index 238.3486  -0.053 % -0.0270 % 4.9800 %  -0.0100 ¢
5. FXY Y s FX 27: 2014-05-30 MLCIVK2 MLCIVKZL INDEX 550.8596  -0.104 % 0.0000 % 10.0200 %  -0.0100 ¢
27: 2014-05-30 MLCXAML  MLCXAMLS Index 221.685210  -0.120 % -0.0040 % 2.5800 %  0.0000 ¢
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> EWMA BES Sot oioto|g =8 5 J8A+ 4
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- EWMA S StHIIZHIH £ 3 d2H s 448
Zoh HIEE

S(O) 2014-05-30 ()~ [E2014-05-30 ()~ OWSEFELIM (= = )5 o= |k SR EET ARXL. <]l DIEUBNX
TR a2 = =2 SPDR... DJ EURO ST...
- . e - » SPDR FUND UF 1 0.459
0 STOXX Banks 0.459 1
4 RS- 0. 02 Az
O |I|—O & A X2\ E =21t Exl. Export AT M
= 4 XE 21 XX HH 21 E XA DN EKpaE2 DIERA2  TE AN ZRACHYI FE ST EFZMINn EZMEE2 it
| 79 20140530 KG12E00 London PM ... KG13SVR London Siver 0.60039 0.00199 0.60039 0.01101 0.01554 0.000102659...
7 | 8o 20140530 KG12E00 London PM ... KI12E00 KOSPI200 -0.02120 0.00822 -0.02120 0.01101 0.00779 -0.00000181...
81 20140530 KG12E00 London NI12E00 NIKKEI 225 -0.16281 0.00174 -0.16281 0.01101 0.01487 -0.00002665...
82 20140530 KG12E00 London RUSDEPE 21 A0k RDX ... -0.02939 -0.00421 -0.02973 0.01101 0.01734 -0.00000567
83 20140530 KG12E00 London SPS0E00 S&PS00 -0.08522 -0.00435 -0.08522 0.01101 0.00692 -0.00000649...
84 20140530 KG12E00 London wToocL1 HAR(FR) 0.05698 -0.00521 0.05698 0.01101 0.01045 0.000006552...
85 20140530 KG12E00 London WTBRENT SUES H... 0.09246 -0.00117 0.09246 0.01101 0.00909 0.000009247
86 20140530 KG13SVR London Siver  KI12E00 KOSPI200 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 HVRER) 0.10603 -0.00830 0.10603 0.01554 0.01045 0.000017210...
89 20140530 KG13SVR London Siver WTBRENT SAES H... 0.09506 -0.00193 0.09506 0.01554 0.00909 0.000013419...
90 20140530 KI12E00 KOSPI1200 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 KOSPI1200 KOOSE00 SIS SRS 0.58738 -0.00168 0.58738 0.00779 0.01507 0.000068977...
93 20140530 KI12E00 KOSPI200 KO07E00 LG XH 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...
0 [ 95 20140530 KI12E0O0 KOSPI200 KO103E0 LG O™ 0.36832 0.01205 0.36832 0.00779 0.02124 0.000060958...
| 96 20140530 KI12E00 KOSPI200 KO106E0 AWAEZE 0.20166 -0.01178 0.20166 0.00779 0.02461 0.000038669...
97 20140530 KI12E00 KOSPI1200 KO11E00 TN 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...
N TR | 99 20140530 KI12E00 KOSPI1200 KO13E00 SKEL R B 0.23448 -0.00993 0.23448 0.00779 0.01582 0.000028903...
Quanto &3 | 100 20140530 KI12E00 KOSPI1200 KO143E0 SACH 5 0.31989 0.00087 0.31989 0.00779 0.01329 0.000033131...
101 20140530 KI12E00 KOSPI1200 KO14E00 sRAY 0.27063 -0.00229 0.27063 0.00779 0.01615 0.000034065
pS_FX O-.SO_FX | 102 20140530 KI12E00 KOSPI1200 KO156E0 2z48 0.50998 0.00833 0.50998 0.00779 0.01507 0.000059903...
2 | 103 20140530 KI12E00 KOSPI1200 KO15E00 &+4so1 0.42004 0.00639 0.42004 0.00779 0.01841 0.000060272...
|» 104 20140530 KI12E00 KOSPI200 KO168E0 LGZtAH 0.42268 0.00831 0.42268(  0.00779] 0.01804 0.000059423...

10€ 20140820 KI12EO0 vacnman vl zoco 1LoOmMILA n.nza0s 0 ONESA Nn_N220E n_onz2o 002004 0 ONNN11000
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W =AlapMAbZ H® 7} . 7424 A (Simulation)

> ZAROEH ELS &F W7} Al, Monte Carlo Simulation & H&

. le.;ﬂ- m.x-l Etﬂ

IHPAAE JHEEZEN RO IS ZQTH A 9| OtLb= DTS TS HAN SHH D™= A
Prici » OIFIHME . CBM (Geometric Brownian Motion) Z2 l[A
s » Lognormal 2X& Ito’s LemmaS HE0H0|4E FIFAAZ &Y
* Monte Carlo Simulation
Dynamics mtmeas:  dS () =rS,0)dt+ 0,5, (1)dZ,°

ds,(t) = r,S,(1)dt + ¢,8,(1)dZ ,°

EldZ,-dZ,]= p1,2dt

Greeks




W, FA A

o= 71 . 71443 (Simulation)

» 7|XXt4H0] 271 O] 4Ql AL Cholesky Decompositiong %&£ 510
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o JIZXRAOI2NEM S 2H S+ S ROIFUHE B, R 012 20| 200 & &+ US
| Pricing I R = 1L p _ [9n 0 |jgn a, _ aj, dndy
| p 1 a, ay|0 a A Ay alzz + azzz

* Monte Carlo Simulation

Cholesky Decomposition

Greeks
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Mul &S "7t . 71448 (Simulation)

> FIIZ2AMA W

u ZFJEISA A (A O

= JIETHEH (KOSPI200) : XIs 267.25, 88 19.12%
= JIEXK2 (HSCEI) : Xl 11359.04, BISd 22.12%
» JEH=:0.52663

Pricing
* Monte Carlo Simulation

KOSPI200 Process HSCEI Process
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W =AlapMAbZ H® 7} . 7424 A (Simulation)

> 50,0008 0|&Q| X[ A[Z|=E 48 & S £ Wde =Ho ujet =Y 2%

[ -

« AEdI0ld )24t

Payoff | ®eIAS 2% HE | A
. w X FX| ] (%)
PflCIl‘Ig 674 10375 | 09982 | 23482 47% | 4863.63
12748 | 10750 | 0.9840 7,165 14% 1,515.87
95%
. . 18708 | 11125 | 09699 4,407 9% 951.16
* Monte Carlo Simulation »o% ~
. 2474 | 11,500 | 09552 1,829 4% 401.76
3074% | 11,875 | 0.9395 1,835 4% 409.45
= ob7|Abgh | 12250 | 0.9230 861 2% 194.76
Dummy | 12250 | 09230 2,447 5% 553.48
YIE4 5,564 0.9230 7.972 16% 818.84
sue S i} 50,000 100% | 9,708.95
T 12y iy 20w kg el —
50% 10400
" #3s
A% 10350 228
0%
mAZHLE 10300
35%
Zilt Table
25% 10200
20% 10150
15%

10100

& I I 10050
& E m O

g Dummy aizay 17 AIH 27 AIE IR ALY
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» E SAN DM 2EF Z0F HDEF 52 TIZE g JiE
» Closed Form 882 22 0T HM 24 AE
» AZQZHLLS 52 E2 AEdI0IS B0 TIUT 2 ME
HlArarA oIZe MEH
S Delta , = o . e N(d,), Delta A e “[N(d)-1]
= call 2s ‘ 1/ Pt T 59 1
Closed Form A, pl oo
. - . 7|:,|'|:||' Gamma .y o = f C = (: p = n(d,)e
Vanilla Call, Put) es* o5’ So T
HIDt Vega .y e = e T n(d )T
oa oa
SIEH Deita = 25 +d5)~ P(S)
ds
- ) P(S+dS)+P(S—dS)-2P(S)
Simulation 20t Gamma = L
Greess P(c+do)+ P(o)
g+do )+ o)
It Vega =

do
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X, Credit, Commodity &
(e}

- O =2 ClCts |
— HT = |:||-o|'°|_|'|:|'. _'E_E

N = 288FA=AE /=7 1BS HIX|

o el

FICC2t 'Fixed Income, Currency, Commodity'2| 2f0{O|C}

= IHldE2 Y, 28, A8 S St RME 2otk 5, O|Xt&
Z Swap ¥ Option i dEF= 24 A 2315 ol =" U452
of 22 A=A 1BS| 4EFFE0| FICCOHM == L o
Or3510] =22 485t 2ot ULH.

Q FICCH|X|L|A : ‘H|Y =2} E&|0|T(Sales & Trading)’

FICCOI M= HStEAIRZ 280t Ty, F/xatE
Deal), THd 2= Of0Of 2
EELY(CDS)E &%

= M2 517 |2 .
Cf. OF2 2, Infra 5= 23 A2 STHE (=7 1B)
o o 7t FALELIE S5

2 = UCE %20 ZL SHAF FICCREMOM =2 &L

Hel2 B2 2SS SESIF O M, 7t Power Spread Note2t 22 O|Xt& FE3HHH
F. O X=X 2l Sales Desk@t Trading DeskE& SA|0] 2t U

O| ISDA AgreementX|| Z(CSAZSH0| E=X0|H, X Z 7|

B

-

=
J=

O FICCH|X|L| A SHAI . Z
FICCOIM E2fo|dES sl X}
T4 XAHClient Book) 22 9|
X2 K=t S(Book)0i[Af
(Trading)O| SA|0f Tl E=ICtR
= 4% O 7|20lM St
HAER2ES Sof 22404

O| Z=2t7t FICCE A 2| aliAl 7| s0|2}

X4k Eg|0o| S (Client Book Trading)’

(Prop. Book)E 2&%0|7| = StX|Bt, =2 1D ZHX}4H(Client Book)2 2& 9Lt

= DHAAN S4ELHS Sl AtE2S == (Funding)et & 1240 A| O]
Lif(alpha)l| =42 W= AS LoCE F, b Y =(Sales)2t Egj0| L
ICt. FICCR MOl Z7|HANAME XA EO|HeE 4ES SXE &= o
2 ALAM T & 2 Qo l, X} TradingR &5 20| Z2stHA X
b= QUCH b, MY=et 20 LHE X XIR2| Trading 28
UL,

-IHE
0=
Q=
-0

=

1>

Mtz e
4>
> ¥9

0
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&
1o
0
O
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T2 S H Derivatives Linked Securities (DLS)
(=] H O -

W 48, O|XE, AXIH, &E S et =8LE0 A4
XELS: FAHAAS AR A= DLse| R AL, X| 52 DLS&t £2|5t0 #23¢

(DLS)

FH

rr

Q| o &

(FX Derivatives)

Bl Cross Currency Swap(S2IF7ZA2h, FX Swap (S22 &)
B FX Forward (MEE A2h), FX M &

O|Xt& mpd &

Ml Interest Rate Swap (O|XI=2 g, Cap, Floor &

(Rates Derivatives) B Power Spread Note, CMS Spread Note

Q| 2| A

(Korean Paper)

B Korean Paper (St7|H/d 2 LA 3tH A X H)
H ECtE YIYst A, E7| 2|2t xiH
QlzljjAlof R2ul3} XH 5

I




<l

®_ Ficc H|=L]

- T X3} H (structured products), CDSHA T

/=

TZ2HxY
Retail & Z 3} (Credit, Fixed Income, Commodity

=
=]

: Power Spread Note, CMS Spread Note

)

=
o

—_
[=]
T

X}
: O) Korean paper £X}+ CRS||X|: &S Etof('Hel S

| Retail)
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: Unfunded swap Hell £ ZEE X328 (X3 Book28 —

ZHH =N A ot

o] o
e A= |

Met 771

(=]
T

- FX Forwards($ =

), CRS, FX Swap S IBQt HA =

2

g

FCH: ISDA/CSAX|

3
=t

- ISDA/CSA N &

X2
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e
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4) AE

5)

1) HE=2| X H(FRN)
2) 9 HE=E| X H(Inverse FRN)

3) gIUX] {AFH(Range Accrual)

I E{ (steepener)

6) O|X

& TX(callable structure)

= 74 (Cap), E20{(floor), ZEl(collar)

7) 2 (swaption)
8) AYAIY E (swap spread), A2z = QAL

9) A2HH|0|A]A (swap basis)




TZRIX|H 7|2E: O|XHE 2 (IRS)

ME CIE E3}o| HE22(Notional Amount)0f Cisl EXst o|XIE€S2 F7|H
D3HSH A2y

OS2 ME \

EE = S22 1 ZE|(Swap Rate)?t 2| S=2to| HE = 2l (Floating Rate)E ul 25}

= Swap A7} 713 %%’""’.;.*(Cross Currency Coupon Swap).

O|X}E Swapit= HE| S X=S2et 2|=82te| H= o] HejA|Fat Hofof 28
O[x}S itst7| loll & S=te] BFAF0| A2l AMHe| 82 AFHO| Eolj X of g

Example

I

. 34 Sotof 67§ oOfct S}t 10020 CHsH 3.5%2] n™HIE|E £X|st1, 1 Cj7I=
X

USD 6M LIBOR 22|E X|Z5t= Swap AlL0f|A §1/E2] 20| 1000 0|2}, of
"HAAEHO|M St Z22 sigS 50| LAst
100 2/ x4% /2 : |8}
Investor Swap Bank

(10024/1000) * 6M LIBOR / 2 : &4t

O|X}& Swapdt OFS7IXIZ AIZ XY H|SS Wet7| Yol EUEIOLL
H2 Hedgedl?| I3t E72 20| A E

oiel tHE SEl*o| FAret MATFXGXIO| Z20| OfXFE Hwat Cl=0 S| X oA
E|=Hl, S2lSwapS 0| 850 2Hed E PE*.OE HAZ = AS.




FXFHYH 7| X: O| XIS A LHIRS) 20

g

Trade Date : Swap AH|2S H| ATt LX}
Effective Date : SwapA|2f2| 20| ZMsl= LYXIZ HE Trade Date2| 2 UL
Maturity : SwapA 22| 77| Y
Reference Rate : O|XIX| 2 E&= +=F 2| 7|F0| &&= HESE.
- CD91 Rate, USD 6M LIBOR Z2|2t Z2 TH7|Z2|7l F& 0| &H

« IHIIZE7I 7|EZE 2 AMEBEl= FE AS : CMT 3Y, CMT 3Y, CMS 3Y, CMS 5YS

Tenor : O| X} d4F F7|

Day Count Convention : i gHel O|X}= % G4t flch Y A Lhd 2]
« ACT/365: 192 3652 E 11 O|X} WY ALO]2 £ 0| &. 3L Money Market
e ACT/360: 142 360¥€L =2 H 11 O|X} w=Y AlO|o] 4l H| €+~E 0| 8. 0|3 IRS Market
o

e 30/360:1H2 3602, 122 30UE BT YL E A4S 2hAl |2 AlQl Q2 Alo] 92,

« ACT/ACT




FXEFHIH 7|X : O| X} ALHIRS) 20

Business Day Convention

- HAE o|x2Y0| mEHE UK}

o}
o
ne
ox
o Ho
>
=
El
I_g_}
o
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=
ne
L
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o
re
A
i
A
o
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rr
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1=

=
- Following Business Day : ] EY2 wgt

== X
- Modified Following Busindess Day : 2] G Y metHA{o|L} of HHAUO| CIFEE HHZE Z 0

= FY TYER ugds =49l

Al
- Preceding Business Day : §% ™ HAUYUE nEAUZ THSI= L4

Reset Type : 7| == 2|2| A4
7

- Reset in Advance : O|X}X| 2

o -
- Reset in Arrears : O|X}X| &2 7|ZF Tof| Z2HE|= Al
- Z|=2E|e] AWM 2t SwapHeHe| 7

|
- 22| 457|0 ArrearsHA 2 FT A2 Y ZHO| AdvanceW M HLC} HEZE| =F Fof {2
Al |22 n¥ 322l Swap Ratet 7|8l of .




FXFHYH 7| X: O| XIS A LHIRS) 20

~

ISDA(International Swap Dealer Association) Agreements

- Swap At HEE Ho| O E s LA S [T Master Agreements

Reference Source : HE 32| E 2™ 1f Fx3}

rir

oo HE7|# U YAzt

- Check, Telerate, Roueteur &

- BBA(British Bankers Association) : 7| =2 2|7} LIBORY ZA<$ 7% Bo| &=3}
I

= o
- ZE|YUE7|E2 Market MakerSE2EEE S712 $X6t0] A6 & 71o| 2ckx
£ A6 WRaSH= A0| LutH el

Early Redemption Provision

- Aol SOy F eHE0| swap A4S T O[T =7|0f| ZEAAZE + A= 2T ALAH £
OjE B¢ 0|2 BAet =

Unwinding
- XX A UAHO = BoE|0] QXX 2oLt Swap Al 7|17 F Al ML F $HZ0| Swap2 T
AZ| X} 5l B2
- Mri%o| HA|SH= Penalty(Unwinding Cost)S 211 Swap AlYS 5Z
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- SodsE fddts 28 e/ FXx}

« Pay Fix, Receive Floating Swap A2 &

Fix

A 4

Bond Issuer Investor

NE 3R + Pay Fix Swap = HEs22l 1

Swap Bank

Grrrrnrnsrnssnnnnanananns
Floating




HEEEME Y AEL AZEE2 o[X7t HZBEE]7] w20 wlo]Mo] 0L o} =E|HS ¢

oo
gol 32X 3.

- Receive Fix, Pay Floating Swap A2 M&

Floating

\ 4

Bond Issuer Investor

Floating

\ 4

Swap Bank




W o|xt2 ALH(IRS) : T8 |

1%22]x + Pay Fix Swap = HE 32|

Pay Fix, Receive Floating Swap & ( £xix} : 2alds old)

HZ2|* + Receive Fix Swap = 1HZ2|x

Receive Fix, Pay Floating Swap 2 ( £xtxt : 220612 ol )

7= 1HZ32 +5l(Receive fixed) 1H32| X[S(Pay fixed)
=2y =2l5=t oy aaldS ol
AsHpe R = o e S = o PN SXALE ES A HEF2 R
T AL nEEe - HE 2 RA AeA) HEgaRA-ads2R A
0|IXEE HE=2| Ag/ad=e = =2 A2 EESEE 5
=1t FHHEOH or ASof &K=t A= or MBS (S )=} H



O|Xt= 2 (IRS) : O|Xt= L8 87

» Swap Value= > PV(Rev)-> PV (Pay)

=  SwapQ| 7HX|E= OjFY 7|CHE 2 S ES HHES &
= O 7|chels S8
+ Fixed Leg : DHIa| X|2($3]) S22 Swap A AA ™M AYE|DZ £HE L7} 9

K=

[=]

« Floating Leg : Swap Yield Curve0f LHT{E|0{ R!= Forward Rate2 O|835}0{ O|2fo| HE S
2|2 FM3tn 0] Z+2 0|50 0|2 7|CfEHZ SES M.

(=] =i=| | e o
ASE Bolsto] ZHY = US.

[
met

ol & :
Oj2f 7|cisig S 82

HZEXI & A L5H7| flsiM= Hedoige] MES(dS BhFo| ot
kel $1Eo| Lxix|of = &21Z0| Swap Yield CurveO|7| I 20f Swap

BankZ HE{9] ?ig 2 0|E 0|83l &ol

« Aol e MEE7t Swap Bank 2Lt &2 ZA20] Swap Bank= AT HEANSS 87

517 ujso Hayat Htggz BE{o] $ I35 8 & Swap Yield CurveE 0|23}0{ &9l

H.E Swap Ban

|
Al
|_
s

= g oo r9¢

oF

1=

- CRSQ| 7|=22|&= EE USD LIBORO|2Z USD IRS Swap CurveE 0|235}0] oOjajf 7|c{

S8 F38

r

. USD LIBORE 7|=22|2 &t= HS2a| Hgo| 3ZSE
of golsto] § Axf7HXIS] &S A4St WAL 718
5101 Swap2| 7}X|E ZAME

2 USD IRS Swap Curves St
g

U o0&
22 H8510] |ASIItX|2 2Hit
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15NC1: 6-Month USD LIBOR Linked Range Accrual Notes

Issuer:

CUSIP:

Pnincipal Amount:
Issuer rating:
Trade Date:
Settlement Date:
Maturity Date:

Reference Rate:

Coupon:

Reference Rate
Range:

Minimum Coupon:

Toyota Motor Credit Corporation

89233PZM1

US $ 10 nullion (may be increased prior to Settlement Date)
Aaa’AAA

October 4, 2006

October 18. 2006

October 18, 2021

6-Month USD LIBOR-BBA. as taken from Telerate page 3750 as of 11:00
a.m. London time

Coupon=
Year 1: 7.50%

Year 2 - Maturity: 7.50% * (N/M); where, “N" is the total number of
calendar days n the applicable Interest Accrual Penod that the Reference
Rate is within the Reference Rate Range: and “M™ is the total number of
calendar days in the applicable Interest Accrual Period.

For the purpose of calculating the value of “N™, for each calendar day in an
Interest Accrual Period that 1s not a London Banking Day. the Reference Rate
will revert to the setting on the previous London Banking Day.

0.00% < Reference Rate < 7.00%

0.00%

18 7.50% fixing
18 0|FEH CHIINK= ZAHE
INF=,

Market
Rate
5.00%

If Range In
-> 7.50%

If Not
-> 0.00%

Q: Market Rate Break Even Probabili

A: 66.70%

ty?




xS 55 i
FRN THed S| X[ H2of| HA|, FE2HESF7Iet 2 X7 27| YKX]
Hes2H Inverse FRN Z2l32t Al 98, $YB0| S2AX|EY Yo HE
Super Floater 22|45 Al K8, A4 E0| F2IX| 72| ¢
Capped FRN A 24 HIIE geldeto]l 4%
=e|SUHE} Floored FRN E20| S HIIZ Z2lsteto] ©H
Collared FRN OlE+2&0| 22| FE20{2t T ALO[of|A| HE

CMT/CMS FRN | HluH Z7|=2|X| &0 HA|, SelHSF7[et 2|72 27| =LA

+olER M08

Dual Index FRN |&TH7| =& M2 OHE §429| tulgE| 3 5 71X S2|X|& Xto]o A A

7} CHE A2 = e 2

tot

22| X| 7| EA| E319 O0|® 7} X|2E|= E
e|=9o| 22
I=2l S8l | Quantoed FRN |5 0101 2a1x| ol wajoyot isE|= £5

il




xS 55 i
FRN THed S| X[ H2of| HA|, FE2HESF7Iet 2 X7 27| YKX]
Hes2H Inverse FRN Z2l32t Al 98, $YB0| S2AX|EY Yo HE
Super Floater 22|45 Al K8, A4 E0| F2IX| 72| ¢
Capped FRN A 24 HIIE geldeto]l 4%
=e|SUHE} Floored FRN E20| S HIIZ Z2lsteto] ©H
Collared FRN OlE+2&0| 22| FE20{2t T ALO[of|A| HE

CMT/CMS FRN | HluH Z7|=2|X| &0 HA|, SelHSF7[et 2|72 27| =LA

+olER M08

Dual Index FRN |&TH7| =& M2 OHE §429| tulgE| 3 5 71X S2|X|& Xto]o A A

7} CHE A2 = e 2

tot

22| X| 7| EA| E319 O0|® 7} X|2E|= E
e|=9o| 22
I=2l S8l | Quantoed FRN |5 0101 2a1x| ol wajoyot isE|= £5

il




TZ2A| =0 A Bank Player= 37HX| ZX|H 25

Structured Coupon or Jd383

Issuer g ETHt
Callable Option i<
4
Structured Coupon or :
183 ST
Funding Cost
CD -30bp Swap Cancelable option
v (Actual Contract Termination Decision) _
AL O
Swap Bank - [ VN ]
........................................................................................................ E
——— QIFEHAE




ZX|Mof 2} =X|M Risk- Return ProfileO| 40| &t

‘ Issuer ” ETHt
* Funding cost & « JZHl 9= Hld ‘
* Funding Lg%t « ZEME B! Tail Risk Zt2] :
* CallAIE Funding ¥8 c 7SS/ HEL A8
*IXIEGIOIE 224Y o 2SI
- HE 22 HEd 28 « BIXI Fail Risk Mgt

A
SWaP BaANK | sttt [ GANEAE ]




W, FZ3MA: call option & E K| A|

« ZZOHANM 2 Z0IXIXIZ AU LEIIZE Non Call (NC) T 43
= NC|ZHH| 20 I kg 842 ITM(In The Money) &EH

A 1
1
N JIHOITHH)
Teaser Fixed | >
Higher Coupon | /
|
1
| JICHOIXHM)
AZ |
T = I
i JICHOIXHL
|
1
|
| .
oy SIH] PIM] oI =S
Non Call Callable/ Swap Cancellable Period
Period



B xSk H: 7| X XFAEA|E

TEHH HARE

KTB
A
Level
Slope
BOK Curvature
r
KRW IRS
F 3
—-"‘_'_—___-—__-—_—

Foreign Exchange
KRW USD CRS

CD91 KRW Swap Rate

Swaption Vol
(Option Market)

KOSPI200
S&P500
Nikkei
EuroStock
Hangseng

L J

US Treasury

F Y

Level
Slope
Curvature

USD IRS

3 —'-_——-——._—_—______4

-
-

Libor USD Swap Rate

Ll

CDS Market




ISl
=

H =
=TT

Level, Spread, Volatility

Structured Note

Plain Hybrid
X Power )
Vanilla Range Spread (with

FRN pree Bonus)

Plain _ . Single Dual Power Hybricl
. Inverse Range _ . Vol .
Vanilla RN Note Range Range Spread Ratio Note (with

FRM Accrual Accrual MNote Bonus)




W _ utsi ™ =3[ A: Range Accrual Note

= OF JFX| 0149 EF0E 22l(index) It MM XIEE EHY(range) S0 2t 220 280X Y40 TR
711 JEX| 8 Z2 0IXDJH L0 TAIFIX = SEC 1.

» T index® 8L MHOt= Single Range, § JH index® and(22 or) XA HAZE HHTI= Dual
Range, 5 JHI index Xl LHOH BHHAS 40 O|XF JHME EHUE Spread Range S0| IS

[Dual Range Accrual Note (HIAl]

SRl 2015-03-17

oo 2030-03-17
S 15NC1
UPONEED] 12J12

4.42%x % x1,[0 <USD LIBOR 3M <5.50%, 0 < (USD CMS 30Y — USD CMS 2Y)]

] |

HA2= AZZUL/0XXZEL4e 0|x 2 @A
(G1|Z) (&Pr-01Ph)



B Az "ot =

Hull-White 1Factor2 9

= 32|24 Cap/Floor/Swaption AlE1Al Bisdidl 2 HE=FH Calibration

= Callable Optimal Boundary= LSM ZEES S0l JHXME

Sl I Swaption (Cap/Floor)
r(t)
‘ Simulation :
_® I Hull White Model
LSM
(Least Square MCQ)

- C{f)y=a=b¥ (t)=cX(¢)

B . G ryma+hr+axt
=(abzf—wg mmz[cuu-u-bxu.u-u\'(:.n‘
o X -~

—(AAY AT, where A=[1 X(1.) X’(r.:)"j...

t
§ g
L .
€, ¥
e,
e T ]~ P2

X

_1



W, TESIA HIWHE

= Z2|24£ Cap/Floor/Swaption A|&IIA| H
= (Callable Optimal Boundary= LSM HHEZ

[Step1] Dynamics
Setting

Ar(t)=r(t+At) -1 (t)
=,(6,(t) - 1(1)At+ o, AW

Ar(t) =1 (t+At) -1 (1)
=1, (0,(t) -1, (1)) At + 5,AW

E[Ar Ar,] = pAt

[Step2] Parameter Calibration

[Step3] Optimal Call Value

(x, 0) Calibration Instrument

Cap/Floor
&
Swaption

6(T-t) Calibration Instrument

Index Curve
(Spot Bond Price)

C

- C(f)=a+bX (t)+cX (¢)

¥ - - - - =1 -
=[db & =g '3335; [C(.0-a-BX(r7) —cX(f,fj”}'j\-— 2o
=(AD"AY. where A=l X(r.-) X(t.-)]

R
e

ar

z
e
*

LSM (Least Square
MonteCarlo)

- N
{d,béy=arg H%Zr e’
05

» X



W, FESHA AESE  AEQY Fo|12Y
ME=el(FHEZE), B3, 37IHF

» KRW, USD, EUR SWAP Spread Leverage 21X % SIFMA Index &H 27t JHE 2122 Trend
= T332l HEE AZ3E JEZ Leverage BHIZE &8 EA

ME ] K8 2N H|u(2014~2015)

20144 20154

0.37% 2.75% & Plain Vanilla # Plain Vanilla

10.65%

H Single Range
Accrual
H Dual Range Accrual

M Single Range
Accrual
i Dual Range Accrual

8.87%
H Spread Range

Accrual
M Spread Note

H Spread Range
Accrual

M Spread Note

1.42%p —

H Ratio H Ratio
1.71%

i Vol. Note i Vol. Note

i Hybrid i Hybrid




Plain Vanilla FRN

+CD91¥ &, UBOR 3M, =11 5= & + Spread
+ o) CD + 100bp

Inverse FRN

« 1822 -CD91YE, LIBOR3IM &
« 0f) 9.6% - CD 91

Range Accrual Note

« D2 < n/N, (n: a % < Index < B%E & %)
* 0d) 6.55% < n/N, (n: 425 % < CD91 < 5.75%% & %)

Power Spread Note

o I™MZZ| + =3 < (Index1 - Index2)
* 0f) 6.1% + 15 > (CD91 - ==113M), Cap: 7.2%, Floor: 0%

Spread Accrual Note

« 1™Z2] < n/N, (n: Index1 — Index2 > o % ¢!
« ) 6.5% < n/N, (n: CMS3Y - CMS1Y > 0 % ¢

3 2| 7|Ef &

« Power Inverse FRN, Power CMS Floater Note, Vol Note, Quanto
Note &
+ 0f)) 10.08% - 14 < |CD91 - =113M - 0.25%)|

Cap: 6.55%, Floor: 0%




W RxspxfH ™olo}

HI
=

EES

TS A 0| H?

?.

kA

SHAY

i

0%t

L

- 22 XA (Straight Bond) It THd &&0| 22 [
O-|K| AI-%

- TR /F -0

77t =2l S=h F4 52| 7[ZAHL0

- Yt o 2 Call, Cap/Floor & Option 23 9| mp4 A

min

=
=

e

Hedge 2170llA
Option Premium 24

Funding Cost ZHZH!

TS A WA X

: A% A|EO| M 2| Back-to-Back 3| X| & £

T35} Swap

TS A

Swap

& =311 Market




W, Ax3ME HERX BN : FRN

Plain Vanilla FRN

1718 % £% 2. 2 oAl
) N N -3 E  AM=108H0]0100-0203-2
- 7| & 22| (Floating) + 7} 22| (Spread)2| HEHZ 2l _ HF3HQl - 2010-02-03
- 1 - -02-
- O§ O|XtX|Z A|ZO| Xt7| Coupon RateO| A|ZtZ 2| A IEI—IJIC,E__'LZO]-]- 02-03
2ol w2t EYE|of o|AHE HE x| - O|XtX| 2= : CD+25bp
- =82 Floating Index : CD91, =115Y, US LIBOR3M & s AP S 2| (Spread) - EEALR] YTMIF S BH7] IRS

Ato|e| Spread £ ZH

Interest Rate Swap

B Floating Floating
— —
"wap CEE——— Issuer E——
Counterparty
Fixed Par




B ax3IfA AZAX BM . Invese FRN

Inverse FRN

1.719 & §& 2. LW oA
- 1™ 22| (Fixed)-7| =2E|(Floating) 2| SHE| = &+t -
e ? = B2 HIT D BA3
- Plain Vanilla FRN2Zt= HFCHZ Floating Rate Index7} - e - 2004-03-29
oA [ Coupon RateO| S71351= SHEN - Ok7|1 - 2014-03-29
- O| XX = :
- DurationO| 2Bt Straight Bond2| 2F 28| %X 45 : 6.05%
= - o/ _ 4 s 4 L= =
- Z=Q Floating Index : CD91, = 13M, US LIBOR6M & O|=F : 11.3%-CD91, 4549 =2 H O0j4 Call 7=
3. ¢y X
Interest Rate Swap Purchase by Investor of Cap

2 x Fixed II
)
E——

Swap
Counterparty

Issuer

FixedI “:. 2 x Fixed II!
—

2 x Floating Floating




A1 . Range Accrual

HI

W, FESMA HEFZE

[ —

Range Accrual 1. 78 U EX
- CDet €& Index?t O|2] 47 Zl Boundary 2t0f| 2/ & &
S 1HI2AE XT wol Yg Z2 RS Fal £ 08
X=

=2E| xn/N, (n: B sIndex<B,Q| & #, N: MY L)

Accrual Swap Interest Rate Swap

. Floating Floating
Swap e
'—
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®_ Term SheetO|H|: CMS Range Accrual

ERW (CMS Sy - CMS 3v) Spread Range Accrual Swape

Institutional Sales

15 September 2006

Indicative Terms and Condifions .

" PLEASE SEE IMPORT ANT DIS CLAIMERS AT THE EIND OF THIS DOCUMENT

Feference Fate & and Reference Fate B for esch calendar day that 15 |
not a Seoul Business Day will be the Reference Rate & and
Beference Fate B et for the previous Seoul Business Day. Reference
Fate & and Beference Rate B for the final 4 Seoul Business Days in
each Caleulation Penod wall be Referepce Fate A and Reference
Fate B determined 5 Seoul Business Days prior to the mlevant
Floating Rate & Pwver Payment Date. [f any mte does not appear on
the Reuters Screen at such tuee, both Reference Rate & and
Feference Rate B for the mlevant dayv shall be detenmined by the
Calculation Agent in good faith. .

Trade Date: . 15 Septercher 2006 Floating Rate B: . 6.50% e n i N per ansn
Effective Date: . 18 Saptesciber 2006 . '
Where,
Termination Date: . 1% Septemiber 2009, )
Notlomal Amowni: . KRW [ 20000000000 1. ' “n"is lhc_u.cl:ua] marrber of ¢ ulend.ur dawrs ina Caloulation Period for
Fined Amounts: . I mlﬁme Rate A i greater than, or equal to Reference
Fixed Rate Payer: . Secunties Co, Ltd (*Counderparty”™) . . _ _ _ )
Fixed Rate Payer P 19 Septerber 2006 . H™ iz the actual nomber of calendar days in such Caleulation Period .
Dates: . Floating Rate B Reset Dawes: . | The first day in each Caleulation Ferod .
Fixed Amouni: . Hotional Amount = 99.40% . . Floating Rate B Day Count Actual365, Unadjusted
| Floating Amounts B: . | Fraction: .,
Floating Rate B Payer: . Bank.. | Final Exchange:
Floating Rate B Payer Payment  The 18% of September, Much, June, Decerber of each year, from . Final Exchange Amount Payer: . Bark .
Diates: . (and including) 12% Septenber 2008 to (and including) the Final Exchange Amount: . Hotional Amount
Termination Date . : '
Floating Rate B Payer Period | The 18% of September, Mawch, June, December of esch year, fiom - Final Evhange Date: The Termnation Date
End Dates: . {ard including) 18% September 2006 to (and incloding) the General Terms: . ;
Termination Date. Mo Adpztment, Busi Dy Soor .
Reference Rate A: . The mid-market delnemble KRW 5 ]{au interest mte swap mate .
published on the Reaters Screen “PYERW” Page under the heading ness B e |
“QRTIA.S KRWKRW® 1o the kit of the caption “BASIS Business Day Convention: Following
SWAPS” at 1700 Seoul time on each calndsr day duving a -
Caleulation Pariad CI.]IMI mﬂt. 1 BUI'I}. v
Refexence Rate B: . The mid-moarket deli o ERW 3 intereat mats swap e, . Documentation: . I3DA Master Agreement incorpomating the 2000 ISDA Definitions .
published on the Reuters Sepen “PYKRW™ Page under the heading -
“QRTIA365 KRWIKEW™ to the left of the caption “BASIS SWAPS” Governing Law: English .
ut 1700 Seoul tirme on each calendar day duning a Caleulstion Period
. Other Provisions: . Subject o Bank" credit and other intermal approrvals .
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FEEY vs FHDH

T Z 23 (Structural Model)
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(—,’ = . dt + o, dW,
Merton(1974) 28 v

Value of Assets/ Liabilities

" Distributionof market

value of assets (A)

Marketvalue ofassets Distance to

default (DD)
/\‘ AM A | l"h EfA7] ’ measured in &

Notional value of liabilities

If A<X then the firm is highly

likely to default

=0 T=1year Time
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=22 ¥ (Reduced-Form Model)
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Q. T)=exp [— J T/?,{ s }(I.s} (Survival Prob)
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1) I}ib(Bankruptcy)

2) *S 20| (Failure to Payment)

3) XS =74 (Restructuring)

4) MFEQl/RatEL|Y (Repudiation/Moratorium)

5) X F0|3M7| =7|=2f(Obligation Acceleration)
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| CDO(Collateralized Debt Obligation) I
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- KRW/USD ZHE452 2 Q|34 IBO|A| X|Z2E M (SPCHEX|A)0| HEFot AL A7 SLHSHA|
X Credit Event 2= A2, EXIX07] |2lg3 X2 & Al =




W, M8REAKCDS)AY : TR $HE2AT

/
QxzHdg

538 ala3

- CDS 72i(usD)e} EHEXtAHKRW)ZES| E3F EYL X0 7|96t 2|A3
- Credit event 2’8 O{£0f 2} 2 2|23 & 6|77} ZYE
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.. Term sheet : credit default swap

Firual Taomoa-sd
preer e

WOORE BANK Dbl Dt 200 Ry
1-pa Ching-gos Seoul 100-792 Kidas
Tal &E.2.2003-597% Fax 81.2.2000-31 78

KRW Credit Default Swap

General Terms

Protection Buyer[Party A) WOOR] BANE
Protection Seller{Party B [ 1

Hotional Amount
Trade Date

Effective Date
Termsination Date
Reference Entity
Reference Obligation
Reterence Price

&l Guaraitess
Credit Event

L 1
2009004/ [ )
200904/ [ ]
200204/ [ ]

{ 1

[ 1

100

Applcabie

The cccurrence during the Credit Obsarvation Paricd of cna or mora of the events
o earditiens sat forth i the Dandard Terms (¢ Apperddic A) a3 & "Credit Evem”
i respect of the Reference Entity, s Reference Obligation or any Obligation.

I an fdurrdnicn winld athevwiie constitute & Credit EBvant, sudch Sddurrance will
constiute a Credt Event whether or mot such otcumence arses directly oo
indinectly fram, or ks subject to a defense based upon: [a) any lack o alleged lack
of authosity or capacity of the Reference Entity to enter into any Obligation or, as
applicable, an Undeslying Obligor to enter into an Underlying Obligation, (B) any
actual or alleged unenforcesbdity, ilegality, mpossibility or invaldity with respect
va ey Obbgarien co, 0t applicable, any Underbang Obligatssn, Bowever desorbed,
[c) any spploable lww, order, regulsticn, decres oo notice, however described, or
the pramulgation of, oF &y CREAQE I, U inberprelalion by any coudt, tribunal,
regulstory Suthosity or similsr sdministraties oF judicisl body with competent or
apparent jurisdiction of any applicable law, order, reguiation, dedrés or notice,
hiowwewer described, or (d} the impostion of, or any change in, any exchamge
controls, Capithl resfriclions or Ay other similar restrictions imposed By any
monetary or other suthosity, however described,

Credit Event Determination Date

The date on wheh a Credit Event NMobtoe and a Motice of Publicly Avsilable
Information ig sarved by any counterparty on the Calculation Agant

Credit Event Redensption Date

Credit Event Mobice Notifying Party

The date determined by the Calculation Agent in fts sole discretion ocourming on o
Befoee the day that & [125] B Caye following the Credit Event
Determination Cate. In the case of Cash Settlement, the Credit Event &

Date shall be 5 Business Days following the date upon which the Market Value of
the Deliverable Obligations is determined by the Calculation Agent,

Farty & ox Party B

Hotice of Pubilicly Availalile Information  Applcable

specified Mumber

z

g

Credit Observation Period The period from and ncluding the Effective Date to and inthuding the Scheduled

Obligation

Deliverable Obligation

Grace Period
Grace Period Extension
Potential Fallure to Pay

Termination Date.

In respect of the Refe Entity, an oblg: (either directly or a5 provider of »
Quaifying Affillate Guarantee or, If All Guarantees is specified as apolicable in the
relevant General Terms and in the relevest Standard Terms, any Qualifying
Guarantee) that (i) falls within the Obligaticn Category specified in the Standard
Terms and (&) has each of the Deliverable Obw Characteristics spacified in
the Standard Terms, in each case as of the applicable Credit Event Determination
Date; provided that, with respect to the Reference Entity, the coeresponding
Reference Oblig shall be d d an Obbgation for all purposes hereunder.

In respect of the Reference Entity, an obl a5 det d by the Calculats
wm«auwmcmemwm that is ether:

(a) the Reference Obligation, If any, specfied for such Reference Entity; or

(b) an odligation of the Reference Entity (either directly or as provider of a
Affiiate G tee o, f A1 G nt: s specified as appicable in
the relevant General Terms and in the relevant Standard Terms, any
Qualfying Guarantee), as selected by the Cakulation Agent in its absolute
discretion that (1) falls within the Deliverable Obligation Category specfied In
the Standard Terms, (i) has each of the Deliverable Obligation
Characteristics specified in the Standard Terms, in each case as of the
aoplicable Credit Event Redemption Date.

Applicable
Applicable
In the case of that Grace Period Is specified as Scable in the rel G ¢

Terms, Potential Falure to Pay shal be applied in this Transaction and it means
the falure by any one of the Reference Entities to make, when ard where due,
any payments in an agoregate amount of not less than the Payment Requirement
under ore or more ObIQations without regard to any grace pericd or any
conditions precedent to the commencement of any grace period applicable to such

Obligation.

Protection Buyer (Party A)

Fixed Rate Payer
Fixed Rate Calculation A

Party A
t 100% of Notional Ameunt

Fixed Rate
Fixed Rate Adjustment

{ ] % per annum

1f on any Premium Payment Date a Credit Event or a Potential Fallure to Pay (if
applicable) exists, then the Premium shall be deemed to be zero.

In the event that the Pctential Fallure to Pay is cured following the relevant
Premium Payment Date (and peovided no cther concurrent Potential Fadure to Pay
remains uncured), the amcunt that would have been paid f the Potential Fallure to
Pay had not existed at the Premium Payment Date shall be paid.  Such Premium
without any interests thereon shall be paid on the day falling 3 Business Days after
the date on which the relevant Potential Falure to Pay has been cured,

Fixed Rate Payment Dates Quarterly, every [ ] ™ of January, Apeil, July and October commencing and

Day Count Convention

including on [ ] April 2009 until and excluding the Termination Date.
Act/365, Unadpusted

210



CDS Term?2| O|5};: HEj=tQl A F2xT

FR =8 ol M & 98

Trade date Nov 5, 2012 Heh & T

Effective date MNov 8, 2012 A8 WS

Scheduled Termination | Nov 8, 2017 HE SE"(=7)

Date

Floating Rate Payer 00 Securities HEE NS EFMET Protection Seller)

Fixed Rate Payer 00 Bank INEEg USIHZZIOE NS = 2F 0T Protection Buyer)

Calculation Agent 00 Bank HHHE 2l

Business Days New York Y (T T

Business Days Modified g =M

Convention Following

Calculation Agent New York HAHEIEl BHE A

City

Calculation Amount 10 Million TS CDs Mol ==Y (Motional)
Dollars

Reference Entity 00 Airlines EHIISH( COEZ A )

Reference Obligation IP 7 5/8% Of EHWSE EHIILW 2ol JESHH 2FEL. S22 Hiis EHO
1/15/07, Cusip 0| WHE Hda=g REE YRE JIESE ELO EHUHR=E BEES
46014 AMS 2 pl=gteE MF(Deliverable Obligation)Jt S L.

Reference Price 100% EH TS

Fixed-Rate Payer Feb 8, May 8, IEE ISE(Za0g IS

Payment Date Aungust § Nov 8.

Fixed Rate 1.50% p.a. IENSS(ZZIOIL): Hel AE0 ZC0I0 BFHE S2H0 ZE0

| HET W22 2 Fiked Ratettes BEHE MESID




®_ cDS Term2| 0|3]: Hayztol

SEES:

@

Conditions to Payment Credit Event AIZEALH BT TH BAL
Notice

Credit Events Bankmuptcy AIEALHES: e MBS MMM ZAE i, TSI, J189 oY
Failure to Pay 4, WFEBOH, NSHI/NERUH. E= HEWHESE S & N 0=
Restructuring A210] EHEE SIOIECH GHIIME "Z47, "TIS N, "TIHEFHER"

Obligations Obligation T = (Obligation)
Characteristics: COSE SWAIIE ASBAZH OW 0TS SEFE JIE R S
Borrowed money | StLEJb R E5H0 0 &
MNone

Deliverable Obligations Bond or Loan 28 pEISHF= Bond or LoanZ. TED 22 SFE TIEHO
Paribasu Ranking | &. Not contigent= HISEE 24EHFE 20iots 2=SE HE SF M
Assignable Loan | 212 ®4 E= SF =29 £F S MEM W2 HILEAWA 02
Not Contigent FHEt AR 28iH ®2 E= TS0 ZHE 2Y E= TENES
Transferable WES WEHIH]| L2FT] WE BINFOIHOH.

Partial Cash Settlement ; Not applicable Z2HZEH(Loan2 222 H 0IEE)

of Loan

Partial Cash Settlement | Not applicable SHEH(HEZES U= Loans 0IZE)

of Assignable Loans

Escrow Aplicable HA=ER EHE.

Documentation Credit Denvatives | 4/ 204 & & Documentation 2 =&(2003

Definition 2003







[ W—

[2h=2] O|2 (B£=]) - =0 &t £|2 u1tA]

== OILIZIE 0|22 22 MHAICH SARSHA HS22 2 HHS 0|2L42 J2(0} 0|2X02
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(Term Sheet)d &

CRS Term Sheet Information

USD/KREW Cross Currency Swap_Revised

Pary A4

Paryy B

%1 g _?;_I g_ ] USD Nonional dmeunt
ERW Nononal dmount
sl FX Ran
[ Jotsg ) FE=
Trade Dare
Xiol ] Effecave Date

—

[

PAIN=1=

)

[ omHMLRE

Terminanon Date

Imitial Exchaonge

Final Exchange

Final Exchange Date

Party A Fived Rare

Party A Peried End Dares

Initial Calenlanon Period

Party A Payment Dares

Party 4 Day conunt

[

elst=cl

)

Party B Fived Rare

Paryy B Peried End Dares

Inirial Calenlanon Period

Terms and conditions (As at 02 Jan, 2009)
{The official confimmation will be sent to you shortly)

Inchstrial Bank of Korea , Seoul (IBE™)
Eumbhe Life Inswence Co. Lid. (Countarparty™)
USD 10,000,000.00

ERW 12,670,234, 455

1 USD = 1303.00 EEW

02 Jamuary, 2009

02 Jamuary, 2008

01 Faly, 2013

On Effective Date,

Party A pays USD 9,723,894 44 and

Party B pays the KRW 12,670,234,455

On Termination Data,

Party A pay: KRW Netional Amount and
Party B pays USD Notional Amount

Termmnation Date (Medified Following)
EFW Freed 6.10% per anmum

Semu-ammally, every 01 January and July of each year, commencing on 01
Tuly 2009 through 111l Termination Date.

The period from and including Effactrve Date to but excluding 01 Tul 2009,
subject to no adjustment with the Busmess Day Convention

Each Party A Pertod End Date (Modified Following)
Aet/365, Admsted
5D Fixed 4.90% per i

Semi-ammally, every 01 Jamuary and July of each year, commencing on 01
July 2009 through 111l Termination Date.

The period from and includmgz 01 Jam 2009 o but exchuding 01 Ful 2009,
subject to no adjustment with the Busmess Day Convention
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CRS Pricing Logic
A&l JIXl= Pay leg®?t Receive leg2l JIXIE P E6H0] HIAHSHCH
— H2F XD 2 BtJ]Al2] Notional PrincipalE 114 8tCH

Fixed IegValue:N><C><Z:(Dl:i><ti)+N><DFn JNAE22l Leg

i=1

Floating leg Value=N x> (DF, xFR; xt, )+ NxDF, B &E32| Leg

i=1

HESH3ISELY B2 Y JI=22l curve252H BootstrappingES =60 Spot 2cl
- AEE Spot 22l0l LWAHE Dl S2l(Implied Forward Rate) S &E

N : Notinal Principal, C: Fixed Coupon Rate

DF, : Discount Factor =

FR, : Forwad Rate = l(—'llj

t.: Day Count Fraction = %(by Term Sheet) , d: Number of days

A2 x[E &8l JtXl= &3 We HES 200t At A4S 2 8tHCY.
Swap Value = Receive leg ValuexEX,; - Pay Leg ValuexEX,

£ At



W 9|stAgHFX Swap)H

/T QEARK(Fx Swap)2l

Hell 201 B9 =0 L M2 OE SWE
IH—JS&UDIE Otz HAE 20

£

I'G A

S ME(forward-forward swap)SS Mg BHY 2o

(Hehh 0fl) HESE 1,200(%/$), 11 $ MEAE 1,203(W/$)
zHzE A

ST IO E)

20t LEINZE 2 HH(ME) 2S00 Lt

o

_
O

i

EEIEMQ*HEHE SATH AU ¥S2h S (spot-forward swap) e BI10F 0]

£ SAI0I OHOHOH= HEHOILCH,

L

3

HAFH12039H)

A

e ATH124) B
B~ WUA AF/AE WER
(sell®buy) T TIRE I (buw&sell)

2o EH1 YT )

\

QAN THY, s HUE(far date)S JIFCZ FE0HT
QIEANY - 2US I & HLUE IHY (= Sell & Buy Swap)
QIZIAANE : 2US IHY & YYLE ML (= Buy & Sell Swap)

i

/A



ME 2 (Forward) 7427

B
/I:I* 2% (Forward)

v FX Swap Ol
D HeH ARO[ AIZHE XH0IE F 20HK £FQ| M=R, H=2A0| B ZX|M OHOHO CHRt
A=z, HERl H=2 Ht SAIO| OlF0E
Z t2(Value Today), dd=2 t+12(Value Tomorrow),
AAAZ2 t+22 ZH(Value Spot)tlH, UAUYZ0| =M HE
ME2HForward) : t2 HIZ, t424s(s>02 ZH, T2 13 0|0t B2 Hel

=2 Heli(Straight Dates) : H& H2P|2t0 &X|0t= 20122 JH (1018, 6JiE &)
= HIHZ=ZHH(Odd Dates) : B=2 Hefi%t= TE =Ml EDVIES JH(70E, 1302 S)
= Outright Forward : 82 H EX|4 Hel




W ME3%HForward) 7}HAH

/EI Forward

LWIKT2E=E 20t 00l Mt X2, £7 SUS AYUZ 2 2 P9 BHL
IR = JIZ22(Spot, SLTWEZ, OHOHII=E) + OHEEH] Swap Point
-> Swap Point : 2t SUWEE AZZE ME2=MM Spot =S TH0H0 Hidt

Forward Value = Ofi& S99 &% Bt - T S0 A7 TWIH
N xEX, xDF - N,xEX,xDF

N, = lj+E2% B=:s
N, = I=8% B=Hs

EX, = Ii=S2A0 et IR 2tE )
EX, = H=S20 )
DF = &/ CRS HEE 8¢t ID|d Uiy 2RI+
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=] 1. A A<
| A= &9 ) wA &Y
WEI
ss ()
(1E+9)
950 \
s 2 X sl
944
OTME &=

(1&1)

>
>
>

9603 S HAIIIH2Z 6
9603 S HAIIIH2Z 6

H(USDZ/ KRWE S &) 0§
M(USD2/KRWE S4&) S

Q1@

ITMUSDZE/KRWZ S& IH0 [HE 22|01 X== Mot OTM &AJHE 9433 Q1 USDX/

KRW2 SHES 1949 H 0§ & ol OF Zero Cost Structured} &




B
LO-I'
o
e
]
0
HH

Target Forward

) = &9 ) w4 &9

MZE

950

960
WL
(2§D

960

Target Forward& O| &8t ol X =

> 96032 HAIIIZB2Z ot= L HM(USDE/KRWE S4) I

> 96032 HAIIIZB2Z ot= AM(USDE/KRWE S8) T

> ITMZ SE 0l [HE USD NIz Zel0lYE AMdteiH oTM ES & i
28 2 3104 OF &

A2k
T3

= 04

ol
=

a8

9|




) T =Y (AF)

O
il

=

of
4
0

=

HEE

=

45

10

ol

&l

al

stoll=

ol

)

O

il
I

!

00

HID
0

6t|

o /8= alXl

H&f

= JH 0l @HE 2OLXl 6
HXISHA 3/ S2lxH0|18tS &S+ E0| =O0HAl

Ol & & S S0l

otHAN H 8

ol=s ot
HOlOHE ZXES H

0}
3l
g

0Hl
i

k=,

—

—

0l

o
T

0[0
Hu
Hr
Kl

io)

(0]
htl

=22=

>SS A Y+ =8 Al 0f =2 Buy & Sell Swapl| S EH(PBEIHAIS — Al

n
I
RO
A
ol

00
OF

!

10




2 AHAHAZE - Double No Touch

Wedding Cake
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Start Learning

Columbia University

About this Course

Financial Engineering is a multidisciplinary field drawing from finance and economics, m

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 Martin Haugh
securities. We will also consider the role that some of these asset classes played during the Co-Director, Center for Financial Engineer. ..
financial crisis. A notable feature of this course will be an interview module with Emanuel Industrial Engineering & Operations Rese...
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. Related Courses

Garud lyengar
Professor
Industrial Engineering and Operations Re...

@ Subtitles available in English
© 12 hours videos and quizzes

Financial Engineering and Risk
Management Part |1
Columbia University

Successful Negotiation: Essential
Strategies and Skills
University of Michigan

1. Course Overview 9 min

An introduction to the course.
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