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&= 2532t Quant Finance 0fl Jt& 2 &= 0l Xl= A?

QuantMinds @CuantMinds
. To celebrate 25 years of #0uantMinds, we want to know what will have the

biggest impact on quant finance over the next 25 years?

4% Machine Learning

8% Blockchain

23% Quantum Computing

15% Breakthroughs in big data

Final results
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Where will quants be working in 25 years?
#QuantMinds

24% Banking

24% Asset Management

53% Silicon Valley/Tech Firms

0% Insurance
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What will be the biggest growth area in quant
finance in 2019 and beyond?

44% Al
11% Regulation
22% Innovations in modeling

23% Algo /E-trading
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=83 < 0|1 (Financial Engineering Issue)
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- 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

=845 o3

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

> HS 30|

- ELS : Volatility Issues (Historical vol. : 180 days, 250 days, EWMA, GARCH, Stochatic & Local Vol.)
Back to back Hedging — Book Management(Book Running)
Implied Volatility Surface®& (KOSPI200 Index ELS 8| X| 2 & : Price & Greek)
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- In-House OTC Derivatives System
- Cost vs Efficiency

- Quant Developer
- Computing Speed(HM&E 7| : HEXI)




HE M 0| (Volatility Issue)

» Heston(1993) stochastic Volatility Model

= CHEZXOQI stochastic volatility 2Ho 2 HEM

M2 SEjEol SEwYMoR BH
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* Leverage effect capture * Numerical Complexity

- SMTLH B A MM SEA

« Mean reverting 8I'g

 Heavy tail, High peaks(leptokurtic)

(singularity, complex integral)
* Closed form solution

« CalibrationO|A H| ™ x| X3 X

» NICE Approach

='H : Adapted Quadrature, Modified FFT 0| &
2 2I%t Little Heston trap(2006) M &
- mf2to|E FZo

Z™0| 20| Advanced Optimization X &

Ho.

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

Simulated Annealing (global minimization algorithm) X &




W _ w5y o4 (Volatility Issue)
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» Volatility Surface(Implied Volat
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N 83 Quant?| X}E (Skills Needed as a Quant)

/> BSAE ux| A
- Stock, Bond, Futures, Call/Put Option, Exotic Options, ELS/DLS, CDS, FX Products etc

MB

- MY, SHEE, AT, X6
Cl SDE), H0O| 2% Al (PDE)

=

= (

MY4E E7| 0|2 : Arbitrage Pricing, O|X}& 2, MEIMEME H7I2dH
=
=

_ o}
- 2HIFIE2 A|EY0|M : Cholesky Decompositions i
.

Quasi Monte Carlo : Sobol Sequence, Halton Sequence

- Lattice Model : 0| &/Atgt E 2| (Binomial/Trinomial Tree)

~

+10

»

- S 8HXH2H(FDM) : Crank-Nicolson, ADI, OSM W

- ZEEZ2|2 0|2 Y VaR(Value at Risk)
, T2 o)

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

- DLL, COM

- GUI Programming

¥ 310
C++
(Object oriented)

>

Fundamental
Maths
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Python, C++, C#, VB, JAVA
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Bond 100%

Option 5%
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(Dynamic Hedging)
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.. Quant Job : Sell Side Quant vs Buy Side Quant

-

> Sell Side Quant

- 28 FARME AR, FR2

UBS in Switzland

» Buy Side Quant

gE82¥d - dEDS, EEAL XA 8AL SXHE

James Simmons, CEO of Renaissance Technology Inc




Trends Stat-Arb  HFT  Deep Learning
Following

1987 1997 2007 2017
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Renaissance

A HE EHMA HAEZXE HES MYA sf2|A AFO|H A (James Harris
Simmons)= SHHE LSt =atu =Lt AO|HAE AMHIE OF=E EjOLGe
1958 F MITO|A] =2t StALSER|E 210 196130 2340 UCI:HEEIOM o= 7|o+
sto=z *QH—WE %’—I% SHQICH EiAE S| = FE =_1*7H°JE=_1*(NSA) Z fe|Lietz
XH =380 22 ZOof|A °*§5H%EFEE LML F 0= KM YA AFO[HA
= QA P2 RSN 19744 5= =Xt _’e‘ﬁ«:hen Xingshen)zt g
H H-AtO|HA O|2Z 7HE}M D, 7|otetd At eZ A= MER O|2X =
LI E MBSt " O|E(String theory)"S LT 0| 7| 4Lt e T
==5° NEW YORK TIMESBESTSELLER
LGS (Y (- 9} oy
» AEL|EE(Stony Brook) CHEtw =%t} SFIHY
38MI0f| SIX|HE HAHZ RI=SHRULCE XpAIO] Aok TfEH Ol
O|E2 =8AIE0 HEd] 27| ¢l ol x| H= Of z
YA E1IﬂiE7<I§ AECH EYdA HasEX| =
(RenTech)2 2 =0 £E7|& oiCt HEHS HWsh 4~ &
Ego|Y2 0|&8sIH == L, X 1504 = 19|
A E|3_—L"—§X|E A|E|.|:-|IX-|E-I 5'-IJ-LE.| 7|t:||- E 2
2 0|zt Y2 8T = Y= B2 E1I0IE1% (SRS,
217t Ot 22YS &= AS 7|8t P20 QUCH Q& EXEXHOA| H4f= Q1 S Al
HEQ P2 HE= 198 2h 2018'—=|77f | OfH 39.1%°| H _—1*—‘1!%
SHEUCEH G2 LTl 2 Xt =2letkt MzHE M2 E71I Xt
< HIXWEH B{Z 2 7+3 © 71 2 %E‘i‘ﬂ% Ol2{gt AFO|HANA =
ol 2 =3Ol A=, (Paul, TA| 3424hH2 19964 XP‘W%
Sl(Nick, EA| 24M 2 20034 QI L

IAIRT
Ol= =5t *f0|._—._ A K]

EFCH RFEXFO] X|Of AtZA T Sy
Ao 230 ofs & QlArgHLY. 0 e en iy
= 3 AF3(0f 7|0{tm UCH QIGM0] i J""Lv Gregory Zuckerman

279 S2f 0|40] ZAUS RHIAAT} 7]
Qe Bhe Stmo| WHIIZE WED, AYEARe +xE 5L U sja Urt A

I

> 1|0
Ot
il
d
|-I -
A[r
rlo
-
o
ro

S THE AN
S w(/’) ,(f)
i‘,f "WHO SOLVED ...

mHmo o

HH
O

mo -

=

ofo

_?_I-

2

Il
|'II

o
o
o)a;
|O
o © |'ﬂJ
O|'

_— —

| ©

r

-

r'||:| r

Nm
ur

R 4y L2

0o |
ok

4
o e}
ie]

iz ™ iy

rotunre
o -

E.?.ruln

r
=
0
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DE Shaw&Co

» XtAO| O] & A7 2|AFH QI C| O] 22 (D.E.Shaw & CO)S A 2ot 4|O|H| = £:(David Elliot
Shaw)= ZZ|ZL|Of Z AN AN A 19510 EfO] T} OfHX| &= E2t=0r & FH HEt O]
E SLSXIRAeH L= O|=7}10|At WFAIRACH E2= 124 O} OI = W, ARl o
H' lL1|1L1(Irvmg Pfeffer) OF2i Al XIRICH A|TJHIZEEMHLE =2 H= Ot E2 01%' | &=
UCLA X Fati =2 A2 Ed 7Md S A2 E = ol EE%% MECH & 1980 He|x
L|O} CHSt O M S22 ShAt ZYS of, AR E CHSWO|A EIAISHR(E F S50t = A E
H|Of CHetw &+ B ofstaf EI'L#W EI ACE 1996 EEX|0 A= D& (high speed) E Ep
OO MKl A2 37| ME0 28 FE F(King Quant)0|2t =Lt 1988‘.—j SHA
2fofl FE B2 7|Ho =2 O*"EI" S|X|'HE DEShaws & EUCt SAX{ 5009 FHeq O

J

rOI- ;

o| RAtitS 2|5t SX|HEQl DEShaws o2t ARH Z23 S 0|80t AI’SOIEﬂ@
o, °|C.’:1 =4, Al= 0|4 7|E Xf SYMEE 7[HC 2 of 25 £[HtE O|otrtn &
1 ACF. O[ORE SEAR M2 B =L, FAIDDSXHE Z 28 S GIO[HE Al2E

D.E.Shaw =4I0|LC}.



2| M|

=H Zelet

28 gA1t
ofolmmtztolE{ 2]

Xt HS

S adnt
0=

!
L]
ol
[m



CHA| Cf| o] E{2]

2l
o

:

= [ M o o
# glo|Ef(A =243
4%
ME/EIEIIE o0 EF
- | -
s ‘ RemeA A= e
o ' % % %
% ol A e /
10% SE3 U=
7|et
oxq 24%
7let S
# glojef(A324)
22%
19% iy
CHx| ClOIE] AR
43%
3E% 6%
35% 33% -
29%
24%
19%
B ool AT Mg/xiETic  AREIN AN 7[Et o ARE 2l =2y 2 Kl2ps olxl ol F4E

rOl'

EXN. X2

SR

¥ue|FE Efo|d



Quant

$ol=o solstn Exfstap
==

oy,
2Ol XIBHE| SIS LSO BER R penz Y,
ASAE, o, B SO Fapzeke Y AREPE ¢
3] g2 Esl] Raje) A4l Figer,
SN

HEEX RRE

https://www.youtube.com/channel/UCSWPuzID337Y6VBkyFPwT8g
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https://hyunyulhenry.github.io/quant_cookbook
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25 Highest Paying Entry Level Jobs in the U.S. for 2019

Rank Job Title Median Base Salary
1 Data Scientist $95.000
2 Software Engineer $90.000
3 Product Manager $89,000
- Investment Banking Analyst $85,000
5 Product Designer $85,000
6 UX Designer $73.000
7 Implementation Consultant $72,000
8 Java Developer $72,000
9 Systems Engineer $70,000
10 Software Developer $68,600
11 Process Engineer $68,258
12 Front End Developer $67.500
13 Product Engineer $66,750
14 Actuarial Analyst $66,250
15 Electrical Engineer $66,000
16 Mechanical Engineer $65,000
17 Design Engineer $65,000
18 Applications Developer $65.000
19 Test Engineer $65,000
20 Programmer Analyst $65,000
21 Quality Engineer $64,750
22 Physical Therapist $63,918
23 Field Engineer $63,750
24 Project Engineer $63,000
25 Business Analyst $63,000

Source: Glassdoor Economic Research (Glassdoor.com/research)
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