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EXCEL VBA

o MATLAB, Mathematica : 25t s E8M. HIE
=Xl
o R: /== 8. H|MZX}ol| CHE 2l=sH =A|.
m EXCEL 2} VBA (Visual Basic for Applications)
o =2 HZ =2} XISt OIE{H| 0| A: Grid (Cell) 2 A+

= or

== &

—

= S T =3
o ZE 9} 220|517 275D QIR BM E2ME
E=HFI M=
S oo

LD HITEEC E IFRE]

EXCEL VBASI =28 H[0[E] 24

o
X
]



Volatility

m 2ALE B SN (historical volatility) BE= ASE HEAN
(realized volatility)
o T2 In Ay O[Ef o] EEERL
o GARCH(generalized autoregressive conditional
heteroskedasticity)
m LHX 2SS M (implied volatility)
o MO AF JHHALERE ALE X
o LI2E BHESt= o
Crarket (X, T) = Ciiack—Schotes(Tiv, X, T)
o EXCELC| 5{%7|(Solver) 7|52 HH2A8I51= VBA
Z2IYUSE E& !
o O|2fo| 7=t o8 HES | Chet AlE M
(prospect)O| HtH
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Dependency in Asset Returns

m XpAFRClE2 X2V SE0| ot AR, HEdol=
RIS A0] Bl
m 2 AEZ2EE AAE A HEY
1 n
5= (re —7)2
n—1:=
E SA|HO0l| M Black-Scholes &M 7+ 7| Atof| JCH 2 ALESHH
=A
m S A|He| HESt HEME HAlLlsteE Aol B2
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GARCH Variance

m GARCH(p,q)

p q
2 2 .52
Oip1 =0+ Z Qirgy i+ Z Bioiy1-;
i=1 =1

m GARCH(1,1) 62,1 = o+ ar? +pc?

o+ B < 1: mean-reverting condition for variance

o+ B — 1: persistence of time-varyng volatility

o+ B — 0: fast revert to long-run variance, almost no time-varying
volatility

m GARCH(1,1) HEM vs. HAIH HEM

o GARCH(1,1) HEd: 7t& (22| = &0 ol HIZEZ

O|_7F_ -
o UAPH HEM: Tr{0] BE 0|0 Z1F ofF(
62 = n— 1Zt 1(rt*r) rrdallyNO )
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GARCH(1,1)

m - 17(7HX| 8] A E XE7F FOIN JE M t7] =2 &2
7|zt 24k

Etf]_(rt) = 07 Et,l(rf) = Gtz

m o] HEfOIA] rol HEUS S
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Maximum Likelihood Estimation of ,a, 3

m ool FoiEt 2X=

arg max L(-).

o,

E= 2OREe=2l Ftst ZXM=

arg max log L(-).
o,a,B

—_ —

n ) r2
argmaxZ( Ino, —t2>

a)aﬁt 1 O;

m EXCEL VBAO|A{ Nelder-Mead Algorithm £ 0|275}0{
o,a,B2 ESFHEXE E& = OAl
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Nelder-Mead Algorithm

m Hp T 27 Of LRl B f(xi, %, -, xp) 2] S E[ABSH=
HeE0| USE FRH2E e Y. (cf: ZlCHEl=—f(x)E
Z| A8}

m H9| =T} n7HQl HIE] x0f| CHSH01, CHZ0| MEISIESR
n+ 17H_O_| ZTS7|§l' H_.IIE-IX1>X27'“ aXn7Xn+1% gggl_l-':l-

Fa) < F(x0) < -+ < F(xn) < F(xns1).

Of #IEL x1,30, -+ xn, X1 2 CFS HXFON w2 OHES ZAISH
Ltzick:
@ Reflection Rule, else Expansion Rule
@ Expansio Rule, else Contraction Rule
e Contraction Rule( Outside Contraction Rule EE= Inside
Contraction Rule), else Shrink Step

@ Shrink step
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Nelder-Mead Algorithm

m Reflection Rule : x, = 2% — x,41 with x =Y, x;/n. If

f(x1) < f(xr) < f(xn), then x,11 < x, and set a new x. Otherwise
go to Expasion Rule.

m Expansion Rule : If f(x,) < f(x1), calculate xe = 2x, —x. If
f(xe) < f(x), then x,41 < xe and set a new x. Otherwise go to
the Contraction Rule.

m Outside Contraction Rule : If f(x,) < f(x.) < f(xpt+1),
calculate xoc = %X, + %)? If f(xoc) < f(xr), then xp41 < xoc and
set a new x. Otherwise go to the Shrink Step.

m Inside Contraction Rule : If f(x,) > f(x,11), calculate

Xje = %)‘(—I— %x,,H. If f(xic) < f(xp+1), then xp41 < xic and set a
new x. Otherwise go to the Shrink Step.

m Shrink Step : Calculate v; = x; + %(x,- —xy)for i=2,....,n+1.
Set a new vector xi, Vo, v3, -+, Vy+1. Reorder it to a new x.
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