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Estimating and Forecasting Implied Volatility of SET50 Index Options
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ABSTRACT

This independent study is divided in two parts; the first part of this study consists of
estimating implied volatility of SET50 index options and analyzing the estimated implied
volatility to investigate implied volatility’s risk measurement properties. The data for this part
were daily market data of SET50 index options during 29 October 2007 - 12 February 2016

encompassing 2,026 observations.

The results showed the best implied volatility estimation method was obtained by
solving Black-Scholes European options pricing formula under Black-Scholes-Merton financial
market model with underlying assets paying no dividend assumption using 1 year government
bond yield as the risk-free rate. When the estimated implied volatility of SET50 index call and
put options were analyzed, the result suggested that implied volatility has all theoretical
properties of risk measurement such as term structure of volatility which describe the
phenomenon of rising implied volatility of an expiring option contracts, and showed the effect
of volatility smile which describes rising implied volatility when underlying asset price moves
away from exercise price written in option contracts. In addition, correlation coefficient shows
the inverse time-series relation between implied volatility of SET50 index option and
underlying asset price consistent with the Fischer Black effect which has been documented in
a number of empirical studies. All evidence led to the conclusion that estimated implied
volatility of SET50 index has all risk measurement properties and can be used as an effective

risk measurement instrument.

The second part of the study consisted of forecasting implied volatility of SET50 index
options and analyzing the forecasted implied volatility to investigate implied volatility’s
estimation of future underlying asset volatility. The data used for forecasting daily implied
volatility study were time-series of at-the-money option contracts’ implied volatility estimated
from the first part of this study encompassing 2,026 observations. The unit root test showed
that daily implied volatility has long-memory process with lognormal distribution, and the best

fitted time-series model is long-memory model log-ARFIMA. The result of forecasting daily



implied volatility using volatility patterns calculated from the first part of this study together
with the time-series model showed that this method given effective forecasting implied
volatility when used to forecast implied volatility of option contracts with enough trading
liquidity and has some time to maturity left which represented 58.85% of all trading volume

in the studied period.

For forecasting implied volatility in a longer timeframe study was to forecast weekly
implied volatility of SET50 index option encompassing 433 observations. The unit root test
showed that weekly implied volatility was a stationary data with normal distribution, the best

fitted time-series model is autoregressive conditional heteroskedasticity model, ARIMA-GARCH.

The final part of this study was to investigate implied volatility’s estimation of future
underlying asset volatility. The results show that forecasted implied volatility from long-
memory model og-ARFIMA can be used to effectively estimate underlying asset realized
volatility from past 30 - 90 day periods after using Scale-truncated ARFIMA model to adjust the
data structure of ARFIMA model. Newly adjusted forecasted implied volatility can be used to
effectively estimate underlying asset realized volatility from a further 60 - 180 days, and when
investigated showed that implied volatility from both models has led to a relationship with
realized volatility of underlying assets consistent with implied volatility’s characteristic which

is an implication about underlying asset’s future volatility.
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M13199 2 MIAFaUANlavestayanUNuNILLIeT18TUYEY Call Option kag Put Option

Parameter Augmented Dickey-Fuller KPSS

Vi a p t-Stat.® Vi Zo ¢ LMStat®
Unit Root test on Implied Volatility of SET50 Index Call Options
Estimates level 1.02117 -0.0003" -3.8007  level 28.5080  -0.0095  0.1463"
Standard Deviation (0.3142) (0.0002) (0.3390) (0.0003)
Unit Root test on Implied Volatility of SET50 Index Put Options
Estimates level 1.3904" -0.0004" -4.8199"  level 34.1605 -0.0095 0.1788"
Standard Deviation (0.3298) (0.0002) (0.4210) (0.0004)

xR X | AGIANADANIUEAAYATEAU 0.01, 0.05, 0.10 ANARU
P31 : INAITAIUIN
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M99 3 Anumngauiudeyanaynisussiiunisnensalveawuudngaed log-ARFIMA (3, d, 0)

Models Goodness of Fit Forecasting Evaluation
R? Adj.R*  AIC e MAE RMSE ~ MAPE
Call Option Implied Vols. 0.8963  0.8961 0.3200  0.8963 1.9890  3.1931 10.39%
Put Option Implied Vols. 0.9042  0.9040 0.0042 0.0180  2.2337  3.4835 8.88%

i - nmsda

137197 3 wansliifiuduuudiass log-ARFIMA (3, d, 0) inrmmnzanfudeyanimiusiy
url9ue9 Call Option wag Put Option lawdia1 R? uay Adjusted R? Uszuna 0.89 - 0.90 UUaN3
LUUTIRBIEIN150BT U URLADUNTUIAIBY Call Option uaz Put Option laseear 89 - 90 A
AIC uay SC Tuseduiisn vavenfeanugadedeyaannisussnaaunisitos wasdaadfanu
aaadeulusziuiidingnAe fanunaiaedeunuuduysal 1.99 - 2.23 YsuoniiAmennsald
Tenafiagyilianudeslunisasuaaiandeuaindiaiaszanaiesar 2 dol Tnsasuudn
wuusaesiannsonginsninufurauuddldegnsilusganiniw TaeainuaainiAdouteeng
nensalAnTuIINAIAN UL N T AsuLasnnndUnRanaansenuss sy wdaanni
AAURUR UL RENA UG LAY
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9NIIEIUAIIA Moneyness QGHGLTETY Forecasting Evaluation

(S/K) (feyeyn) MAE RMSE MAPE

0.90 - 0.94 2,331 2.8595 4.1173 12.46%

Out-of-The-Money

0.95-0.99 3,895 1.8488 2.6739 9.20%
=1.00 At-The-Money 781 1.7848 2.6586 8.83%

1.01 - 1.05 In-The-Money 2,508 2.3735 3.3930 11.69%
3/ Lﬂalﬁl 9,515 2.2294 3.2702 10.62%

P31 : 1NNNTAIUIN
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M99 5 HANITNEINTAUAMURUNIULRIUDS Put Option 1naldlATeasananumuNI L

9NIIEIUAIIAT Moneyness GHERIRTY Forecasting Evaluation

(S/K) (feyeyn) MAE RMSE MAPE
0.95-0.99 In-The-Money 2,653 3.1911 4.2933 12.80%
=1.00 At-The-Money 767 2.4180 3.4691 9.79%

1.01 - 1.05 3,428 2.5401 3.5170 10.24%
1.06 - 1.10 Out-of-The-Money 2,436 2.9798 3.9435 11.84%
1.11-1.15 1,238 3.4832 4.5898 11.64%
3/ Lﬂalﬂ 10,522 3.3871 4.8058 13.09%
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M99 6 MInadeuANilavestayanuuNILwlisedUAuae Call Option wag Put Option

Parameter Augmented Dickey-Fuller KPSS

Yt a p t-Stat. Yt Zo é LM-Stat.
Unit Root test on Weekly Implied Volatility of SET50 Index Call Options
Estimates level 35791 -0.0052" -5.5198"  level 30.5766 -0.0459  0.1006
Standard Deviation (0.7286) (0.0015) (0.7136) (0.0029)
Unit Root test on Weekly Implied Volatility of SET50 Index Put Options
Estimates level 2.7961° -0.0036 -4.3888 level 322496 -0.0433" 0.0991
Standard Deviation (0.7368) (0.0017) (0.8453) (0.0034)

ada v

EER XXX | AGIANADRNANLEAN ”ﬁgﬁizﬁu 0.01, 0.05, 0.10 AUAIAU
i : InnaFIUI
HANSNAFRUAINTIVBITRYAAI NN NI T18dUA1% Y04 Call Option kag Put Option

WUIINITNAADULUY ADF Aadan1svnaeuildedfgynieadnn 0.05 J9UHLasauufgIuinaueanig
NAgeU Usuanitteyasunsuiiatnuiuriuuiadudeyaniidnwaeds n1snaaaukuy KPSS
Aradrn snageuliivediAynieadian 0.05 Feousuauufgiuinven1maasy vivenitteya
aunsuvaAuiuRILkLdudayanfidnvagdatuiu Tunismaaeuzluuunisnszaievesdaya
NUINAMUR UL 189 FUR RN Bz NI T8 lNALABNAUN1TN 2918 UUUNR NANIINAEDY
Lag Structure a8 Correlogram waneliifiudn %a;gammﬁumumlwaq Call Option Wag Put
Option #i#eAdu Autocorrelation WUy Anti-Persistence H#9A9 Partial-Autocorrelation 99187

= = = v ° ! ¢
AT 1 Msfinepsatiidenlduuudnass ARIMA TunsuszanuaIlaznensol

AISNAABUNITNEINTUNUINLUUTIaDI ARIMA (1, 0, 0) T nensaindAuAaIALAR UM
~ A a & = P ° | a P yaX ~ a
ign Weowiunat AR vise MA i luluiuuinaemuiiansaessugteyalantuiaziiaiuayideain
AM5USTAINMENNITTR8aY WAV lRAINEINTAINANNAAIALARIULINTY HaRINAILARITIALITAUIT du
S a v I d' IQI = o v '3
ALNEDAINASUSEUUENNS AR (1) Hdnwaziduanuwususiunlits Juimegaunignisnensal
ANUALNEDAINANIAIULUUIIADIAMULUTUTIULUUTNULY NAN1SNAABUNUILUUIIAINTAIY
wangauiutayaiayiinanensalninnunanadeutiosianfeuudnaed AR() - GARCH(L, 1)

A15199 7 ﬂ’l’]ﬁJLﬁ?ﬂzﬁNﬁU%@lﬂﬁLLﬁSﬂ’]i‘UizLﬁﬂﬂ’]ﬁ‘WEﬂﬂﬁﬂ}U@\‘]LL‘U“UR]O’]aEN AR(1) - GARCH(1, 1)

Models Goodness of Fit Forecasting Evaluation
R? Adj. R? AIC SC MAE RMSE  MAPE
Call Option Implied Vols.  0.8934  0.8932  4.3873  4.4343  1.8324  3.0578 8.33%
Put Option Implied Vols. 0.8732  0.8730  4.8989 49459 23014  3.6756 = 9.94%

P31 : INAITAIUIN

nan1sAnwagUlaan wuudaesrnuudsusiusuuiiteuludunuuiaesivanzauiuaudy
pauLsadnwaziduaaislneian R? way Adjusted R? Useanay 0.87 - 0.89 UsuanimuuuINass
ausneSuledeyasynIuaIves Call Option wag Put Option laseay 87 - 89 uarliAnadnay
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aunsnddrdwazihluldlunsinuluduneussly
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nsanwlutunausslUidunisnensalnudunIuLNsvreseaUT syl SET50 151910015
NAFDUAINTIVDIUBYATILNANITNAADUAINTIN 8

A15199 8 MInAFeUANTsveayanNRuHN UL UBIsaUTURYE SET50

Parameter Augmented Dickey-Fuller KPSS
Yt a p t-Stat. Yt Zo é LM-Stat.
Unit Root test on Implied Volatility of SET50 Index Options
Estimates level 0.9161 -0.0003" -4.4881" level 31.4484 -0.0095 0.1676
Standard Deviation (0.2344) (0.0001) (0.3596) (0.0003)

o

el wansrnadAfiThiudAnyiisedu 0.01, 0.05, 0.10 Augy
VU 2 ANNTATUIU
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