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Abstract

The method of estimating Future volatility(FV) is a forecast using information of
historical price and option price that reflect market participants' expectations. When we
make use of option price, usually apply Black—Scholes formula to forecasting volatility
that is implied volatility.

Following prior research on forecasting future volatility, implied volatility are highly
correlated with realized volatility(RV) than historical volatility(HV) and more effective
information.

But Black-Scholes implied volatility(BSIV) has been criticized on two reason. First,
implied volatility has been raised a question because option price of Black-Scholes for—
mula is different than market price. Second, BSIV include only a part of information
out of market price. Since all researcher use only BSIV of at-the-money option,
doesn't consider any other information that is in—the-money and out—of-money option.

We derive the implied volatility from information of volatility and option price build-
ing on the work of Britten-Jones and Neuberger(2000). Volatility formula is made
rather a function of option price in the market than any particular model, then it is
called model-free implied volatility(MFIV). As MFIV is not based on any special model
and available strike price in the market is used to estimate, this is a efficient implied
volatility solving two problems. Jiang and Tian(2005) found that MFIV is more effi-
cient forecast for RV than BSIV and HV in the SPX option.

In this article, we empirically test the forecasting ability and information content of
implied volatilities(MFIV and BSIV) and historical volatility(HHV) with KOSPI200 index
option. And then we also found that MFIV is more efficient than BSIV and HV on in-

formation content.
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Day and Lewis(1992), Lamoureux and Lastrapes(1993), jorio (1995) and
Fleming(1998)¢] A Aol wa=m, WARSHIV)S vl dFEV)el ek o
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Volatility)ell =5 o] 2HA At webx 7]E9] A5 vE S50 7HA 1L
U= ARE FASEA = En

L AdgE 7Y FAVMAZAREYE Y gijte® yAapdsd SANEE AR
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2. Model-Free Implied Volatility
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AP How o] BSIV @ MFIVE AAksta LZH AR < FAAA
o7 HVE Fsta, dAAES 7o s 309 A3g d& v o® ste] FV
£ A=
Table 1
Summary Statistics of 30—-day volatility series
RV MFIV BSIV HV
Mean 0.2243 0.1995 0.2393 0.2881
Median 0.2145 0.1849 0.2227 0.2384
Maximum 0.3395 0.3274 0.4070 0.9109
Minimum 0.1055 0.1124 0.1206 0.1118
Std. Dev. 0.0725 0.0551 0.0736 0.1464
Skewness 0.5600 0.6155 0.5167 1.8355
Kurtosis 2.5721 2.3186 2.3451 7.7250
N 56 56 56 56

RV, MF, BS, HV are the realized volatility, the model-free implied volatility, the
Black—Scholes implied volatility, the historical volatility respectively. N is the sample size.
All volatility are expressed in annualized percentage terms.

Table 2

Correlation matrix of 30-day volatility

RV MFIV BSIV HV
RV 1.0000
MFIV 0.8055 1.0000
BSIV 0.7727 0.9718 1.0000
HV 0.5889 0.6870 0.6616 1.0000

RV, MF, BS, HV are the realized volatility,

Table 1 RV, MFIV, BSIV, HVel o
BSIVel tairs S71Aa8-Aut

a1e 8har

gk 4
ATt

o) 7]1

the model-free implied volatility, the
Black-Scholes implied volatility, the historical volatility respectively.

&
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FEAZFo] RV BSIVZE H]Z=8k ke Holi 93, MFIVE tlF-29] EA X4
A A e e JeEha vl B3 FFEAxE RV BSIVED oF 0.059
0.1 A=) Mgy o] Wus Hola 3

Table 2 ¥ RV, MFIV, BSIV, HVel th3t JEQ_(SOO‘) HiEA o] Ansgds g
oFslar ut}h. AAHow BE BSIV HEALS MFIVeF oF 0.97 Ax=o UHst 3
AZS Hola Qi HVS v ZE WEAL 0.570.6 X9 oF3 AuaAAE v
EfUla Qlth RVel 7 WEAde] #AE A9Ey, MFIVZE 0.8 X9 & 19
o ®A BSIVS HVE 0.77 % 0.58 ol H]gte] s o= 73 FdaaAE et

War gl

AAH oz ol¥ Az MFIVZE BSIVel Hl&a] RV Atjzo=m 735 A
AL Holal gloew, MFIVS BSIVe da3aA7E A skA vt BSIVe] WEA o]
H gashy] wio] RVel ¥ S48 ES st oS & 5 ok wEkA T ool
AW EA AlglZzE RVl disl] A2 o2 JRE WEsta S JAzs 5+ gl

.

0.45
Model—-Free implied volatility
A I,
0.4 N iy ~——-Black-Scholes implied volatility
0.35
0.3
>
£ o025
s
=3
S oz
0.15
0.1
0.05
0
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006
Apr 2002 — Dec 2006
Figure 2

Time-series plot of the model-free and at the money Black—-Scholes implied

volatilities

The figure plots the time series of the 30-day model-free and at the money
Black—-Scholes implied volatilities over the sample period from April 2002 to December
2006. The two implied volatilities are calculated using the implied volatility surface.
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4. WAPAFE 2 HEHY

AR 53 #Adsh B2 AFE50] o]Fox g 279 dFE thgst
S HIAT FH AFELS BSIVZE HVEY FVEA 849 #HAdS
sfskch. vt =3 BSIVZE FVell thal 9 FA % (biased estimator) S

grh 71Ee ATES el S0l EE AR §4Ee HH0E A
M

Nom o WEoolN

r2 %0 & o2 Pboduopoh g o &

HAFA(point estimate) .2 A& gt} webr o2 A0 E£38HE AR
HoZ 9Qlst ;\/\154‘4 ARE Z=AE 5 97 wFEo 18 WEA =4S
it ATES ANERAL V7l Ko Welst BANY A 2y

EkO o,

o

= N
%“ﬂl*t LE ArpbA el FAel = ARE Feke] Wede] FHEEY
@l= MFIVE ARola, MFIVZE gata s 4 %

< AEE T A AL AT w2 ATelAe AddATl

(=
N
5o
)
fol
fifo
ax
o
=
fe y to i

A dSHE vl Aot}
= 152 Ar= 43 shad dY93]AE4] (univariate regression)¥} 2
313] ¥ 54 (encompassing regressions)S =gt T AWMz 3] A EA o= RV

WSS ASAZ ALY e ol Wl %) S ol

ol = o+ B FSOTS A e ®)

A714, o= AAFCEe WEAoelty, A RE, MF, BS, HVE zHz; RV,
MFIV, BSIV, HVE 9u]3}aL, t,z, 75 #=Y, HU Y ~(moneyness), T+7]o]t}.
2 Agee A% IAEAS Addgsta o o]

A@)e BE HEES Auws =
Aol S AQA A ddis 3FEA o] dn

BoATA WEAel ZH Arst B e 74x 7S A st 37]E
Now 1 7o AnE s D Aolth 5, AAI AR I} AR

o A= BelAA ATHEE A4S 2



L3 AR e A5 AF7HES B,
Hy:a=0and 3’ =1(j= MFIV, BSIV, HV)
AF3| AR A5 AT S B,
Hy:a=0 and g™ =1and %" =0,

X

ca=0 and " =1and 7" =0,

X

ca=0 and P =1and 7V =0,

X

ca=0 and MV =1 and % =0 and 7V =0

eetol Z1zte] APWFES RS AEHA FHA7

HeAE AWshs Aotk A7 1olW RVE EdFAA7E Hal F4AF
7} Ool® He|FAA|7F vt odE E9H, 224 AF7HAE A HAY A
S 71Zto] W MFIVE RVl gk A3+ *](biased estimator)e]il BSIVe]
gt e JHE x3bstal A fFria ddd 4 Qi) widef| ] Frhd o]
o] HH MFIVE RVell tigh 334 %] (unbiased estimator)o]™ BSIVel| 3}y

of = BEE ARE Hista dva ddd 5 vk
Figure 1ol4 Adale= 7|3k wet vE7] 30Y 7159 ddWsset 549
Vi 9719 gl

G=o] 37 EA 9] A7} Table 301 #AAE o] gtk MFIVSF HVE
bl wksl] BSIVE wH719F wyu o] ghao]7] el BSIV W42
the money)Rt YERH L It} F8W G obefl Z3 b e ZF W9 t-valuet
p-valueE TA|Ea Q). AAAo R 3|ARA e AFIEE 717 a1, DW 4
2= HVE dA3)AE HA-= Astas A= <-4 H(stationary)©] t}.
3| EA Y] AAE AVEH, WA A3 AZAY Aol A, WA dF
o] RVell tigt ojufgt Jre Ta = FohdH A5(6)7F G(0)o] FHolok &
W2 AFES A0 FYHer vEaY o= 3 ®WEd FHA EF7F RV
Q KR

I dEE HA e v

4

2
=
i
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Table 3

Univariate and encompassing regressions of 30-day volatility(OLS)

, Adjusted
N « gHV pEsIv g JRQ DW F-value  prob
0.01 1.06%x
56 (0.5961)  (9.9880) 0.64 1.99 99.76 0.0000
(0.5536)  (0.0000)
0.04 0.76x%x
56 (1.9824) (8.9456) 0.59 2.05 80.02 0.0000
(0.0525) (0.0000)
0.145x 0.29%:
56 (7.9889) (5.3548) 0.33 1.30 28.67 0.0000
(0.0000) (0.0000)
0.01 1.29%x -0.18
56 (0.4176) (2.8493) (-0.5232) 0.64 1.97 49.35 0.0000
(0.6779)  (0.0062)  (0.6030)
0.02 1.00%x 0.03
56 (0.6947)  (6.8006) (0.6035) 0.64 2.01 49.47 0.0000
(0.4903)  (0.0000) (0.5488)
0.04 0.67%x 0.07
56 (2.0720) (5.9388)  (1.2041) 0.59 2.04 41.07 0.0000
(0.0432) (0.0000)  (0.2339)
0.01 1.22% -0.17 0.03
56 (0.5171)  (2.5978) (-0.4995) (0.5815) 0.63 1.98 32.60 0.0000
(0.6072) (0.0122) (0.6195) (0.5634)

The model-free implied volatility, at—-the—-money Black-Scholes implied volatility and one
day historical volatility are used in the regressions. The numbers in parentheses below the
parameter estimates are t—value and p-value. The F test is for the joint hypothesis

Hy:a=0 and # =1(j= MFIV,BSIV, HV) in univariate regressions, and for the
joint hypothesis Hy: 3" =1 and % =0, or H,: =1 and g7V =0, or Hy: % =1
and 87V =0, or Hy: " =1 and 8% =% =0 in encompassing regressions. The
test statistics are reported with the p-values beside the statistic.
* % indicate that the leading term [ coefficient of the regressions significantly dif—
ferent from one at the 5% and 1% level.
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