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Overview

0 S& Jt2 Z I (Option Pricing)
“ SE2 I XA 2ol otH01 Z2E S 20, S&2 12 S EItot)| floi M= Il
ZAAC 20 CHet OFE 0l 2!
> 0| &2 X (Binomial): =41 J12A32 1J|2H0ll CHoll Al OI &2 XZE 2T
> &2 I (Trinomial): FAIJF2 2 1D(2H0fl THGH 38t =2 ZE 20
> 8O SAPE (Jump Diffusion): FAIFAE HZAIZH CHOtO] B X SHAE T2 A
A (jump diffusion stochastic process)S [} L.
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3 0| &t 2& (Discrete Model)
% 0|82 EZ 2 S (Binomial tree model; Lattice method; CRR model)
% Cox, Ross and Rubinstein (1979)
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0 H£28 (Continuous Model)
2 1-37 22 28 (Log-normal diffusion process; Geometric Brownian motion; BS
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model)
% Black and Scholes (1973)
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No Arbitrage Argument
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inomial Model, Black-Scholes-Merton model
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O ZEZ|Q 4 (Portfolio Synthesizing)

o FALHE D 4
o FALSH D B
o A+ SH D> FA

1. Binomial Tree Model




Basic Illustration

0 86+ Fa =848 W2
» S F=AIHE 2 208
% 3ME = =42 JtA2 $220/ HLE =2 $18
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$22 2> S8 JiXl = $1

$20

$18 = S8 2| JtXl = %0

Basic Illustration

0 298 ZEZ2| 2 (Risk-less Portfolio; hedge portfolio) 2| 724
& FAShENL+ BS80S 0
$22%h - $1
$20*h-C
$18*h - $0

By construction, 22h —1=18h -0
2> h=0.25

= 3ME F FIH0| 2H 80| RS LEZ2I22 JIXl =22%0.25 - 1 = $4.50
= 20%0.25 — C = 4.50 * ¢0.12%0.25

= C=$0.63 6




Single Period Binomial Model

0O £8tst

S,*h — C, = uSy*h - C,

S,*h-C
S;*h — Cy=dS,*h - C,

By construction: S,h—-C,=S,h—-C, = h*:cu_cd - G, -Gy
S,-S, S,(u-d)
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u

So(u_d) So( -
_C,—Cy —(uC, —uC, —uC, +dC, e "
u-d
_r erT_d
=€ T(pcu+(1_p)cd)' p= i—d

R/
0.0

2) A DI =28

> SEXAFAE 16%2 D10 =24 ES 0l&
> SXA B 13%2 DI =29 &3 0l&

> Jeflh &= 20 JA0M S2sd2 JtAe s2!
< 3) S Zel0ldol EMHGHA &=L
» 1),2),3) Ml T2 2F S5 A S 2|0l
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Risk-Neutral Valuation
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HBiShe pot 1-pS HBZ HAE 4 UCL (RE HE SHS 2RE)
ot =g a0

JI0l 21U &l = payoffE | &

O Ae=2 JFXIZE I (Risk Neutral Valuation)
C=e"xE%X)=e""[pC, +(1- p)C,]

v PAESE GHOIA JI=XHAL] &S O SHE 2 pot 1-p2t 2210 BHIIAI0 JITHE = =412 A2 ST
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Risk-Neutral Valuation

O A (A &)

Sou = 22
=1
SO fU
f (7. S,d =18
2) fa=0

« RN valuation 24/ AIE56IH

0.12x0.25
p:e —d _e 0'9:0.6523
u-d 1.1-0.9

S8 JtEE2?

e-0.12025 (0 6523"1 + 0.3477°0) = 0.633
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Single Period Binomial Model
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Two Periods Binomial Model

O 2712 22 G Al
< ST FAIIAE2 $20
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5 =€ 0% (pxCp +(1-p)Ce)

= e 129%(0,6523% 3.2+ 0.3477x0)
=2.0257

= C=e "B (pxC, +(1- p)C,)
— e 120%(0,6523x 0+ 0.3477x0)
=0

C,=e "% (pxCy +(L-p)Cc)
= ¢ 0120%(0,6523x 2.0257 +0.3477 x 0)
=1.2823
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Two Periods Binomial Model

{Cu =e""[pC,, + (- p)Cy]

Cd =e™" [pCud +(1_ p)Cdd]
= C=e""[pC, +(- p)C,] =C=e?"[p’C,, +2p{i- p)Cy + (- p}'Cy]

O Ol &l
< ST FA2 JHHE $20
< O§ 3OHRIDICH =AIS] Db 2 20%AH S OHH Lt ohe
¢ PIAHINBES A 12%

0

& BARIZ0] $180/1 1 BII0F 6B R BSE 0 A7
+ SYB XA RYH FTSE A2

13

Applications of Binomial Models
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S Sget x2H 0= Tsde tA2?

0 482 2Et (Delta)
A=0C/aS

% Slide 132| node BUHIA 2| EI=?

Slide 132| node COI A 2] EEt=?

Slide 132| node A0 A 2| 2LEt=?
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Determination of ‘u’ and ‘d’

% M =ItJE$50, FI=2E2 H2 HSE 2 30%, RS 01 4E2 & 5%ctl) & [,
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0 XA J|2+9| & (Optimal Selection of Time-Intervals)
» 0|22 ELZE= 020t Zetet 8@ J1ZEHIIE obJ| RlofM=E LR 2 30|24 0]
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Other Types of Options
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% (1) FIHX2It 810, HEHE 2 20%, HE+ASS & 2%, RIS 0SS & 5%0IC. 2
JI2EOIS2E2EES 0125, #HAIIZ0] 8002 6742 REE 2SH2?
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< (2) USD/KRW &£0| 1,200, S22 Hs42 A 12%, 0|22 2AS0IXNE2 6%,
=2 22 E0IXE2 5%, BAIIA 2 1,2500! 30HE B2 DI=& S s8=2?
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