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2. &M zaj0ly 2. M EY0|Y 222 QTCREANY 2. 0|7jSnidmda 2. =3 o492 24 2. A 2423 =
1AM Y 3 EYO|S AAEL 73, 0TCEERY 3. 4Eneda

> HE, L, 1A, @7}, HME! | AHRegulation, Pricing, Consulting Firm)
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s AHell =& I HA

OEE A

Product offering
Client mgmt
Limit check
Price quote
Product offering
OTC sales

OTC Trader

1r

Client / Market

o
Heldy, 258

7| g 28 ,Hedging market

0§ Lm2

Product controls
Market risk reporting
ME, HEZAT
Credit Review

P&L verification
Quant/IT

Compliance

Legal compliance

Accounting

Financial accounting

WA

Cash & Stock mgmt
Settlement

Settlement accounting
Documentation

S A/ T

O}A|E{ : Custom-made structuring, Client management, Collateral management
# E F(Quant Job): Risk Manager or Auditor, Desk Quant, Trader, Financial Engineer/ Structurer

[ — |

Desk Quant : AZEQ|0{/E&|0|Z! A|AE! 7§, Front Office X|2H T, C++ programming



> Front Office

Structuring capital
Coordinating e
Deal Execution iUJUQ:JﬂUJJ
Modeling Legal LITIE |
Development Compliance [SMANAGEmeEn

Sales :
Marketing Risk

I,Ladd&?,?g settieniéfadement
Documentation

» Middle Office
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1 S
HEHYU A= E2 S40| L ZE (Option embeded) &50| fgtXo|Ct. Lz E S42| -0 U2t x2tdF0
o7HE 7|25l X3 EL 22 1Z40| FXIot 522 MAS Al A A 2ESI= O|XIE E

EX10| LIEFLFCE.
=1 O [ o |

CHE Z2|0|YUF SHE A= 7 Z0|CL CHEZE2| ASEEYH 4E0| of7|0f Sotct A2 EXe KA FZ2 2 &Qlst
1 O|XI0j o TSt EE2THE nZof| A HAlst RS SMHS jYstCl S 2 HHO|XIoA B&XI| +ol2 YHEE F
Stn =ZZ2|0jd 92 SM(HIZ|ojSH S2| o|MZMH)S HstA EICL m2tM &Qlz2|7F 3AH S8 §Xt7|7t0] ZH
U4+ o|xpe 0] AHX|7| W0 o H1b7t S g2 HUT + Ytk

Q 2EHA| : S M = L X3}4FE(Yield Enhanced Product)

=4 " X E2S EXX7 HEES 25t 510 =S LMAI7|= &4E0IC M2tA, D2 oM =
FEIIY0|= HE/H0| =OIX|H &40| 2 715/d0| =Lt LA = XY CIX|E x| A, 2|HA HAHE[S(RCYH) o}
MHE, JSH B ARCI2 ELSHE S22 0|2 & = AL SHNEH X3 4E2 38%7] § HEG0| AX|= Al
710f 2E7|7} =St B2 2 42 = 7+ U= THEOo| ULt

Q 3cHA| : Y 2| XD L =2}4HE (Leverage Product)
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Q 4chA| : mMAFE =2 M(Derivatives Solution)

37| 9 of7|Hate] mEHE S Rt Z 7|Hof| = ZSEEHQ F8MU[AE HS5t= THAIO|CE 7HE 7| ¥ 2| X}
Mat 2XHE SEHoE #HE|g = U= XM £EME M35V sl tHE&ES AMESHA EICE ZH1EI|HS fltt
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.. Quant Job?2| & & : Mark Joshi

a N

<>
. 2 <>

Capital Market

Capital Quant /
Portfolio theorist

\ /




a Quant Job : 2 8&%t 0| (Financial Engineering Issue)

"y o
> asdsE nad
- 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

> 2885 ¥

- Option replication issues (Dynamic Hedging, Static Hedging)
- Delta Hedging, Gamma Hedging, Vega Hedging(OTC Option, Variance Swap)

A

> HEZ0| 4

- ELS : Volatility Issues (Historical vol. : 180 days, 250 days, EWMA, GARCH, Stochatic & Local Vol.)
Back to back Hedging — Book Management(Book Running)

Implied Volatility SurfaceZt-&(KOSPI200 Index ELS §|X| 28 : Price & Greek)

HF
> A28 N
- In-House OTC Derivatives System
- Cost vs Efficiency

- Quant Developer
K - Computing Speed(H| A& & 7|M : HE K 2|)

~




L Quant Job : HE /M O] (Volatility Issue)

» Heston(1993) stochastic Volatility Model

» L E X QI stochastic volatility R o2 HEMHS SEfXQl SEHIH Al

= Ao HSeYE oz HFGoly| o EHH HHE HEO| Hp
2¥o| £3 e of2ig

* Leverage effect capture * Numerical Complexity

* Mean reverting 2t « SM7HE HE A Ltof| M =
* Heavy tail, High peaks(leptokurtic)

(singularity, complex integral)
* Closed form solution

* CalibrationOj|A| H|MY %| X2} ZH]

» NICE Approach

- M E 9ot M E4 : Adapted Quadrature, Modified FFT 0| &
= & 2|¢t Little Heston trap(2006) H &
- miatoje| Fo| 2Lo{ Advanced Optimization X &:
- Trust-region-reflective, Levenberg-Marquardt Algorithm (Local minimization algorithm)

Simulated Annealing (global minimization algorithm) X-&




B Quant Job : BIE A 0|4 (Volatility Issue)

» Heston(1993) stochastic volatility = %!

Dynamics of underlying asset

S, : asset price
ds, = (r —g)S,dt + /v, S,dw;! v, : variance
i Parameter Set
dv, =K'(9—Vt)dt+0\/\Zth2 r : risk free rate
ETdW W2 at q : dividend yield rate
[dWedWe'] = o W, : Brownian process x : variance$] mean reversion speed
2O & S 712 (risk-neutral measure) 6 variance 2] mean reversion level
1 .,0C »’C 1 , 0°C ac - "
~VS?Z— + poVsS o’V -5 x(o-v ——rC =0 o :variance 2| volatilit
2" 52 P sy 27 avz(q) 6-v) ot . y
o Brownian process W', W.*9] correlation
C(S,v,T) = Max(0,S - K),
CO,v,1) =0, v, : variance 2] 7] %}
ZA=A

oC
—(oo,v,t) =1,
S (o0,v,1)
C(S,o0,t) =Se™ 9,
oC oC oC
r-q)S—(S,0,t) +x0—(S,0,t)-rC(S,0,t) +—(S,0,t) =0
(q)as()av()()at()

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

ug(S,v,t;-i)

RGN K):%+1T Re[eium[%(s’%t;u_ )}  REVENK)=2 [ f-u'”[K]¢(s - u)}du

j] d =(poti ) 1 2(iu+u2),@aiu+d)/(zc—@

&t35|, 2015.1 forthcoming

#(S,v,t;u) :exp[iu(ln3+(r_q)t)+ Ok

2
o
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‘d o]fr(Volatility Issue)

1o

ty) — KOSPI 200

» Volatility Surface(Implied Volat

Kility

Stochastic Vola

X : NICE V&I Solution



a QuantZ} & @t XAl (Skills Needed as a Quant)

O A}ZIZ
/> 3gaE wwx|A
- Stock, Bond, Futures, Call/Put Option, Exotic Options, ELS/DLS, CDS, FX Products etc

478 A|(SDE), T 0| £ Al (PDE)

- 280|
- O AFE ™7t O| 2 : Arbitrage Pricing, O|X}E Y, A SOt MAE

- 2H|7IEE A E8|0|4 : Cholesky Decompositions
Quasi Monte Carlo : Sobol Sequence, Halton Sequence

- Lattice Model : 0| gl/AtSHE 2| (Binomial/Trinomial Tree)

- §StX2H(FDM) : Crank-Nicolson, ADI, OSM

- TEEZP|Q 0|2 4l VaR(Value at Risk)

>oZ2ay R s

+1o

»

CtJava)

- C++, MATLAB, JAVA, Python, Visual Basic
- DLL, COM

- GUI Programming T

gl DS, A [ 1
C++
(Object oriented)

| |
Fundamental
Maths

Idealised case

Quant)

%




B Quant7t med 31 m2aay s

Front Quant 2 Quant
Developere| 2 {1+

Middle Quant =2 Consultant
ol @74F

MATLAB / R

Q@M . YR S AN 282YY I AET Python AL




ZI™ M (Closed Form) | 7k
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: 712 A Abo|
Y : ChASHE 7HY

> 3
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difference
methods
in financial engineering
A Partial Differential Equation Approach

A

k

—_

-
o

10| 0{2{&. Multi asset0]| CH
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-
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EIeY
H2HOE A1t oA F)

;|

+ 1L
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: Greek4=X|9| MEIM0| = O, A At &= 7} b}
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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

.. Quant Job : Sell Side Quant vs Buy Side Quant

a

> Sell Side Quant

- 2 8RR M S HEAD, A2,

UBS in Switzland

> Buy Side Quant

James Simmons, CEO of Renaissance Technology Inc




.. Quant Job : ]| X|EH E OfL| X (Hedge Fund Manager)

-

Arbitrage
- Merger arbitrage/
Relative value Event driven
| Convertible
arbitrage

| Fixed income
arbitrage

| Equity market
neutral

Hedge fund styles

Market exposure

Lower <

Directional

.

Volatility
Return potential

Higher
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> MEZMH Al Rebate7} 24-&, Short DeltaE £0{5

--0.5000

— Risk& ZIAA|7ZE, Participation Rate2} Rebate= 45 HHX QI 2+
» > Bt7| X1 Barrier 2X| Delta, Gamma, Vega2| 2 Z ot H3| Risk'd Al
225 > Barrier Option0]] g2 F= 224 - Interest Rate, Repo, Dividend,
aEe 91423 Local Volatility, Volatility of Volatility, Jump

. Auto Call ELS |
\

9

8 |

7 |

6 [ > X7|42Hd ELS(6 Chance), Dynamic option Replication
\

ae (Delta 2|39| Greek, 2X]|)
4
. > oS E =2 F7t 5= A| HEHLF off 2] S 0f Y (Buy Low, Sell High)

=

| A ATM ZrOp (oY

g =R VT S
e > Coupon0| & #x|7| Mo 7| 28 &

~
©

mo109

it
U
+
i
()]

M =
amma Risk =Cj

© b
- © <

w @
62

68 76 84 92 100 1058 o
A&7 A



-

d FICCO| 9

A FICCH|X|L| A : ‘M| =2} EBjo|L(Sales & Trading)’
FICCOHIM= HEAIXH 2

ot eE ojof S St S =2HDLS)

£ Hajz ge 49

0| 9} Z+0| FICCEL A

CHek(2| = A| IB)1}2| ISDA AgreementX| Z(CSAZSH)O|

=2 7= + Atk H2o W F

M| = Q1 Sales Desk?} Trading DeskE S A|0f| 2Hst1 Q

Y4Ho|ol, HZ7IT of Hejzt 2

O FICCH|X|L|A sipMle

FICCO| A E&jo|Y S
XIAH(Client Book)2 82| FRURE

#I8H x| of ol (Prop. Book) 2 2-&73}7| &= x| Tt

DU AN dELAS Sol XI'.: £ Z=(Funding) st

52 %(Book)0| M B2~ YTHalpha)ol +2S L= S
YECHD & & 9lct. FICCRAO| Z7|EROIAE XA S2l0Hoz YES SHE & ols B2
PE| 4EE AL ) & S5 glon), Ty Trading2 85 AHNELES So

o BTN
59|

Hag -’n“- 9;!':}- I EfA, HI%EQ} H=0] EUAXXIAL| Trading 285 Z217t FICCRA2| &

FICCZt ‘Fixed Income, Currency, Commodity’'2| 2k0{O0|C}. FICCE! 2 2|Ztu} 22| A2 XX} Saf B E SHE0)
DPHYES Y, 28, OHAHE S St= F.'-kla =t} F, O|XIE, FX, Credit, Commodity S 7|22 Z}F Swap U
Option TP YZFS HA 3 X315 83l X5 4ES MIot= YFS L 20 A0 2 957 IB2| &
SEE0| FICCOIAM #—ng TAHAI7| 1 204, °1 =W SEFX2AAE /=4 IBE HiX|op3st =% 4145l 29F
Sta Uct.

283 Tof, F/X&3 AZE(Spot, Forwards, Swap), CH 1 ZH 1 =3} 2f{ (Structured Deal),
HAF FICCEMOM F2 A8C|E
2tHSIH o, 7= Power Spread Note®} 75*2 O|XI& -'rl S HES XMl S17| = SFSLCT.
ACE OF2 2, Infra 155 £
HCiE Z25ICt

‘NZHXIAE E 0| T (Client Book Trading)’

, T2 ﬂ’“I}*P(CIIent Book)E 28 H:|- Inkl!

2 040 A o|XtES X|=
"a.*_Ef &, MY =(Sales)2} IEE1I0I':'(Tradlng)0I EJ\IOII zl
|0 CHE 7| &0l M

EAY(CDS)S

off 7zH &

o
=]

DA HES

17| 50]2t & 3

%

e |
21 3t




YRS SH

(DLS)

o|etotl ¥ &

(FX Derivatives)
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(Rates Derivatives)
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(Korean Paper)

B Derivatives Linked Securities (DLS)
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Pay Fix, Receive Floating Swap #|2F N Z

penz 3AH=S Hokst=s 28|

Fix Fix
Bond Issuer Investor
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Floating
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Swap Bank
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B zo quantl 5= 2

B Good Quant (by Emanuel Derman)

A good quant be a mixture-part trader, part salesperson,
part programmer, and part mathematician. (p.12)

B How to Find a Job In Quantitative Finance

EMANUEL DERMAN

2=sh= Al2st2l(Love Math)
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=8 X X}=(Hull, Baxter & Rennie, Wilmott, Joshi)
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ol E £ %to}2}(Find a mentor)
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S| X| M E £t Quant, OTC Q17}A} : Front Quant/ Risk Quant(RRAHZ, BHEI)
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