P20 B4 B A

Rk SR L
R4

R ERBE L2 T HERLAELICEIAFRLLE TR
k7
G T I A T
P & % 5L MOST 104-2410-H-343-002-
HFHOF C104#082 01p 2 105&072 31 p
#oFHE o REAFLEIS
PR AL RRY
Bl S RS- ﬁ.lfr/gﬂﬂ-l_‘;ﬂ\;xnémlxﬁ T
a4 fTE‘I‘ﬂ-l—‘;L;:FE'é A R 51 pg
PooE oA R 106 & 10 7 29




A

oo M4

o4 R

e M

AEF P Ay R EREZT G- FERT G LE R4 o
d 3% x"TﬁPmF"" 2 u”y_%ﬂ}f’ Hle: " EHEFEEZG)PERE T
A% 3 42 %73 L(private information) - %fﬁii;?ﬁiﬂf%féiﬁﬁ”

ﬁ&&?qhofwhjaﬁ Ve E R FIE G M A MR
%ﬁ%ﬁﬁﬁﬁiiﬁﬂﬁﬁ’ﬂﬁivﬁﬂ£§§mﬂii¥ﬁ
?ﬁguiﬁﬁ%ﬁé’¥f%ﬁ#ﬁ°#*i’ﬁ§ﬁ%%ﬁ
Y 7?1?Iﬁ%“}§‘/ﬁﬁ“§m%if]\/w°ﬂ\ﬁj 1%”%"%%&1%4@-
f‘(DUt call parity)& 2 k& % £ (volatility spread) & #ii %
ﬁ%ﬂﬁﬁ%?ﬁiﬁiﬁﬁﬂ?é%%&ﬁﬂiﬁﬂo%Ffﬁ

AEFRG Z o A d MM S @A R NI i LR AL

ﬁ@%%ﬂﬂﬂw»ZEﬂﬁ?+W“’%%ﬂﬁﬁ’2€$m
Lo 7RR VMR TR G A L € R LR PR AL H -
Ry .}";Ftl—-‘ ZHETRDERES G AL § IR 4 2 2Fg i
bl ﬁ&frﬁﬂ EgR S l—f’ TG AMEFRA N LR o

BRER PRI BES CABEL PR ERHE

: This study aims to explore the information discovery

ability of shorter maturity option contract, weekly option.
Recent study have provided evidences to support that the
standard option contracts carry the private information in
predicting the asset price return as well as the price
volatility. Since the weekly option is launched, the short
maturity market grows dramatically due to its lower cost
and lower risk. Then, this study infers that the informed
volatility trader might be attracted to trade their private
information with short maturity contract. That is to say
the weekly option might play the noticeable role in the
information discovery. The deviation of PCP (put-call
parity) calculated by implied volatilities, says volatility
spreads, and is employed to explore the information content
of weekly option in predicting the asset volatility. There
are two main contributions of this study, one is that
provides the evidence to test whether the important
information will be ignored while 5 days to 2 weeks data to
maturity are usually be eliminated by most of study while
using the standard contracts for avoiding the liquidity
problem. Secondly, it is the first study to provide the
investigation to compare the information discovery
abilities between the shorter contracts, weekly contract,
and standard contracts, monthly contract.

information discovery, put-call parity, volatility spread,
private information, weekly option



Does it exist the Information trading content embedded in the

deviation of PCP of weekly option market?

Abstract

This study aims to explore the information discovery ability of shorter maturity option
contract, weekly option. Recent study have provided evidences to support that the
standard option contracts carry the private information in predicting the asset price
return as well as the price volatility. Since the weekly option is launched, the short
maturity market grows dramatically due to its lower cost and lower risk. Then, this
study infers that the informed volatility trader might be attracted to trade their private
information with short maturity contract. That is to say the weekly option might play
the noticeable role in the information discovery. The deviation of PCP (put-call parity)
calculated by implied volatilities, says volatility spreads, and is employed to explore
the information content of weekly option in predicting the asset volatility. There are
two main contributions of this study, one is that provides the evidence to test whether
the important information will be ignored while 5 days to 2 weeks data to maturity are
usually be eliminated by most of study while using the standard contracts for avoiding
the liquidity problem. Secondly, it is the first study to provide the investigation to
compare the information discovery abilities between the shorter contracts, weekly
contract, and standard contracts, monthly contract.

Key words: information discovery, put-call parity, volatility spread, private
information, weekly option
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I. Introduction

Numerous studies conclude that option prices provide the valuable and
dominant information in predicting stock price. For evidencing their research,
monthly options or longer maturity options are usually employed to explore the
contained information. However, the option with less 5 days to 2 weeks to maturity
will be largely neglected for avoiding the maturity problem. Currently, the short
maturity options like weekly options which provide expiration opportunity every
week are experiencing a very strong growth since it is launched in global market. It
is rational to expect the traders will be attracted to trade their private information
with short maturity options due to its short maturity feature. Chong, Ding, and Tan
(2003) suggested a negative relation between maturity and the bid-ask spread; then,
it is no surprised that the market is largely dominated by shorter maturity contracts in
practical since its lower trading cost and lower risk. Furthermore, the peak of trading
volume is usually observed in expiring contracts. Thus, it will be an interest question
that would the important information might be omitted negligently while the nearly
expiring data is excluded for the standard options.

Private information is one of the information content contained in option price
has been evidenced by numerous study (such as Black, 1993; Biais & Hillion, 1994;
Brennan & Cao, 1996; Cao, 1999; Easley, O'Hara, & Srinivas, 1998; Grossman,
1988; and John et al. 2003 ). Since the arbitrage opportunity induced by public
information revealed by violation of no-arbitrage relation will be arbitraged away
quickly, thus the prolonged violation observed in market should be explained by
other reasons, one possible explanation is private information (Cremers &
Weinbaum, 2010; Easley, et al., 1998; Finucane, 1991). Put call parity (PCP) is one

of the no-arbitrage relation largely used to explore the information content carried in



option prices. Numerous study conclude that short-lived deviation of PCP which
cannot be account as the presence of arbitrage opportunity might be induced by the
features of imperfect market such as the dividend payments, short-sale restriction,
the asynchronous trading problem, etc.! However, recent study argues the market’s
imperfection cannot completely explain the deviation of put call parity, especially for
the apparent and prolonged deviations which still can be observed in practice after
control the factors of imperfect market’s characteristics. Cremers and Weinbaum
(2010) suggested the prolonged violation might induce by informed trading, which is
consistent with the conclusion of Easley, O’Hara and Srinivas (1998). The informed
traders will trade their private information first in the option market which provides
the mechanism to maximize their expected return such as the leverage features and
the lower cost, etc. However, the price mechanism will fail to drive the stray price
back to theoretical level instantly if the information is not public. That is to say
option market should have inferior information content in predicting prices of spot
market if the stock price does not respond synchronously to the private information
carried by option price.

Recent study evidenced that the presence of informed volatility trading in the
option market, such as Chang, Hsieh, & Wang (2010) and Ni, Pan & Poteshman
(2008), etc. The findings are consistent with the earlier study of Back (1993) which
concluded that the options are uniquely suited to investors with private volatility
information. Since the option price can be used as a predictor to forecast the stock
price and the information related to stock price if the private information traded in
option market which has not reflect on the stock price yet, and the informed

volatility trading would tend to trade in option market, that is to say, the option price

!See also, e.g., Brenner and Galai(1986), Kamara and Miller (1995), Klemkosky and Resnick (1979,
1980), and Nisbet (1992).
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might carry the valued information in predicting the stock price volatility in the
futures. Chen, Chung, & Yuan (2014) evidenced the predicting ability on stock price
volatility using the TXO monthly contract, and their empirical result in support of
the predicting ability on stock volatility using the volatility spread of option price.
Refer to the related study, the information content within option price would be
explored using the standard option contracts, such as monthly contracts or quarterly
contracts. For avowing the potential liquidity concerns, the option price with less
than 5 days to 2 weeks trading days remaining to maturities are excluded from
sample of empirical study. However, the shorter contracts like weekly contracts have
been introduced in market recent years and the trading volume increase dramatically
after they are launched to market. It will emerge an interesting question that whether
the informed trading would take place in weekly option market especially for the
informed volatility trading since its dominance to liquidity and lower cost. This
study is along with the study Chen, et al. (2014) which aims to investigate the
volatility information content within the deviation of put-call parity using monthly
Taiwan index option data, however, this study employ the shorter contract, weekly
options, rather than standard contract, like as monthly contracts or quarterly
contracts to investigate whether the private volatility information can be explored in
weekly option price. This study here are largely complementary since this is the first
study to investigate the information discovery role for weekly contract to our best
knowledge. There are two main contributions of this study, one is that can be used to
judge whether the data filter rule adopted by a lot of study which eliminates the
trading day less than 5 days to 2 weeks to maturity will ignore the important
information. Secondly, it can be used to compared with the information content
within the standard option contracts which might provide a suggestion to which

contract will provide more valuable information to investors.
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Il. Methodology

Along with the study of Chen, et al. (2014), this study further investigate whether
the shorter contracts like weekly contracts contain the private information which still
does not delivered to spot market yet like as the information role played by standard
option contracts like monthly contracts which has been evidenced by recent study.
The empirical designation adopted by this study is along with the suggestion of Chen,
et al., however, this study here are largely complementary is using the weekly contract
to investigate the information content contained in the volatility spread of weekly
option. To the best of our knowledge, this is the first study to investigate the

information role of weekly contracts.

1. Deviation from put-call parity

Several recent study argue that the d deviations from put-call parity can arise in
the presence of market imperfections such as short sales constraints (Lamont & Thaler,
2003; Ofek & Richardson, 2003; and Ofek, Richardson & Whitelaw, 2004), or
non-synchronicity (Battalio & Schultz, 2006), however, more and more study agree
with that the price are not fully efficient in the model and option prices might
deviation from put-call parity due to the informed private trading. Especially for these
deviations which cannot arbitrage away instantaneously since the information
contained in option price not yet incorporated in stock price. It implied that if the
private information can be detected and measured by option trading data, it can be
used to predict the stock price and price volatility.

Easley, et al. (1998) who used the deviation of put-call parity as the probability

of informed trading (or PIN) to reflect the trading activity of informed traders (see



also Amin, Coval, & Seyhun, 2004 and Figlewski & Webb,1993). Cremers and
Weinbaum (2010) argued that the deviation of put-call parity are more likely to be
observed while the option market has dominant and asymmetric information
environment compared with the underlying stock market. Along with the line of
Easley, et al (1998) work, Cremers and Weinbaum (2010) applied volatility spread,
which is derived from PCP no-arbitrage relation and is defined by the difference in
implied volatilities between call and put with the same strike price and the sample
expiration, to proxy the probability of informed trading.

The rationale is that the PCP for European options equivalently states that the
Black—Scholes (1973) implied volatilities of pairs of call and put options are equal,
even if option prices do not conform to the Black—Scholes formula. The difference
between call and put implied volatilities thus can be interpreted as deviations from
model values. However, in practice, deviations caused by informed trading likely
occur for options with different exercise prices. The deviations are calculated as the
implied volatility spread between call and put options with the same maturity. The
study adopts the method proposed by Cremers and Weinbaum (2010) to define the
deviation of PCP as the measure of quantity of information, as illustrated as equation
(1), which is the average difference in implied volatility between call and put options
across option pair with the same strike prices and maturities and is recognized as

‘volatility spread’(VS).

. 1)
VS, = IVE — IV = Z i AVEE = 1IVED)

Where j refers to pairs of call and put option with the same exercise price and

maturities and only the option pair for which either the call’s or put’s option interest



or bid-price are non-zero are considered as the empirical data; N; is the number of pair
of TXO index options on day t. Finally, options violating the PCP boundary

conditions are deleted from the sample.

2. Implied volatility

The estimation of implied volatility is critical in calculating the volatility spread
as shown as equation (1). One traditional approach is to derive the volatility implied
in the option prices by equating the actual option prices and the Black—Scholes option
pricing model (Black & Scholes, 1973) price. However, recent research argues that
the lognormal assumption of the underlying asset’s return distribution in the Black—
Scholes model may lead to material errors if using the B-S implied volatility to
forecast the realized volatility. More recent studies attempt to correct the inherent
methodological problem in the Black-Scholes model by adding the stochastic
volatility jump. However, these models continue to assume that the stochastic
component remains locally Gassian, which may not be empirically supported by the
real world financial markets. In fact, the predictive power of model-based implied
volatility mainly depends on two hypotheses: the absence of arbitrage opportunity and
the validity of option pricing model. Thus, even under the null hypothesis of efficient
market, the forecasting error of implied volatility still cannot be avoided if the model
misspecification error exists.

An alternative approach is the model-free implied volatility process, which
extracts the implied volatility from the option’s price entirely under the no-arbitrage
condition without relying on a specific pricing model. This study adopted the measure
proposed by Jiang and Tian (2005, 2007) since most of the related study agree that the
Jiang and Tian (2005, 2007) measure is a better method compare with another

competitor in calculating the model free implied volatility.
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Following the approach of Jiang and Tian (2005, 2007), the model-free implied
variance under the assumption of deterministic interest rates is written as equation (2)

shown,

ZJ-Kmax C(z,K)/B(0,7) —max[0,S, / B(0,7) - K]dK ~ i[f (7, K)+ f (7, K ))]AK,

Kmin K 2 j=1

Where Sp and C(z,K) are the asset price and option price, respectively. K is the
exercise price. r Denotes the expiration date of option. B(t,7)is the time t price of a
Zero-coupon bound that pays $1 at time T.
f(z,K,) =[C(z,K)/B(0,7) —max(0,S, / B(0,7) —K)]/ K?, AK = (Kmax—Kmin)/M, and
Ki = Knint 1AK for 0<i<M. The truncation interval [Knin, Kmax] denotes the range of
available exercise prices, in which Kyin and Kna are referred as left and right
truncation points, respectively. And for the purpose of avoiding the bid-ask bounce
problem, the midpoint of the quote rather than the transaction price is used to compute the

implied volatility (Bakshi, Cao, & Chen, 1997, 2000).
3. Positive and negative volatility signal

Since the volatility spread do not represent the unexploited arbitrage opportunity
but can be viewed as proxies for price pressure induced by private information if the
investor with private volatility information to trade in option first (Cremers and
Weinbaum, 2010), thus the volatility spread may carry the private information
including the forecasting in volatility direction of informed trader. Chen, et al. (2014)
suggested the volatility spread can be divided into two signals, one is positive
volatility signal, and the other is negative signal. Contribute to the separating the

private information represented by volatility spread into positive and negative signal,

9
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volatility spread can further be used as the indicator to forecast the price volatility of
stock market evidence from Chen, et al., (2014).

This study adopted the empirical study framework proposed by Chen, et al.
(2014) to divide the volatility spread into positive or negative signal. In practice,
straddles, strangles, and an option/futures combination are the three most commonly
used volatility trading strategies (Chaput & Ederington, 2005). This suggests that
informed investors who are privy to a positive (negative) volatility information
usually conduct their volatility trades by long (short) straddles, strangles, or an
option/futures combination, that is, a long (short) position for a call or put option and
a short (long) position for futures. However, both in the model of straddles and
strangles strategies, it requires that investors simultaneously buy (sell) both call and
put options with different exercise prices to construct an approximately delta-neutral
option portfolio to trade their positive (negative) volatility information. It tends to
drive both the implied volatilities of call and put options to the relatively higher (and
lower) level rather than to produce a larger volatility spread. However, the model of
buying a call (put) in the option/futures strategy which is a trade that carries positive
volatility information may result in the raising of a call (put) price relative to a put
(call) price. Similarly, selling a call (put) that conveys negative volatility information
decreases a call (put) price relative to a put (call) price. These trades widen the range
of the relative position of call and put prices. Under the measure of deviations, a
widened volatility spread may be generated by volatility trading based on an
option/futures strategy rather than volatility trades with a long (short) straddle and
strangle. Secondly, the relative study argued that the volatility trades through straddles
and strangles only account for a small fraction of option trading volume (Chang et al.,
2010; Lakonishok, Lee, Pearson, & Poteshman, 2007), it implies that the dominant

role of volatility trading with an option/futures strategy suggests that the informed
10
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volatility trading often results in a widened volatility spread. This widened volatility
spread reflects private volatility information.

To trade the positive volatility signal, the informed volatility traders adopt the
one-sided strategy of buying a call or buying a put. Such trading will raise the implied
volatility of either calls (V) or puts (V). Then it drives the deviation of PCP using V.
and V,, strays from the prior level of average implied volatility of call and put options
denoted by OV. That is to say, the absolute value of VS will be enlarged due to
positive volatility trading, we denote it as VSy, as shown as Eq(3). Next, it needs to
further recognize what strategy, buying call or buying put, is adopted by informed
trader. If the trader adopts the buying call strategy, it will raise Vc relative Vp and
makes Vc deviates more from OV, like it is shown as V. >V, and
IVe-OVra[>|Vp-OV4|, then, it will be recognized as VS, mean the enlarged VS is

induced by the buying call strategy with positive information, as shown as eq(3).

VS§ = [Vee = Vi, if Ver > Vi and |V > OVi_y| > |V > OV, | -

0, if otherwise
Where V¢: and V,: denote the implied volatilities of calls and puts on day t,
respectively. OV, denotes the level of PCP on day t-1, which is the average of V.

and V, on day t-1.

On the other hand, in the case of V; <V, and |V¢-OV1|<|V-OV44| , is should

be recognized as the results of buying put strategy denoted as VS, as shown as

Eq(4).

VSY = |Ver = V| if Vor <Vyppand |V > OV | < |V > OV, "

0, if otherwise

11
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The negative volatility signals are also obtained by abstracting them separately from
call and put options. Volatility trades through selling a call lessen V. relative to V,
and drive V. to deviate more from OV¢,. The quantity of negative private information

on day t implicit in calls is quantified as

VSS = Ve = Vool if Ver < Vye and [Vee — OViy | > |V — OV, 4| -

0, if otherwise
Likewise, the quantity of negative private information on day t implicit in puts is
quantified as
VSY = Voo = Vel if Vey > Vi and |V — OVie_y| < |Vpe — OV | .
0, if otherwise ©)
Furthermore, this study infer that the absolute deviation of VS from its median ,
which is denoted as VSM, cam better reflect the quantity of volatility information
rather than the level of VS. Beside the VS which are employed as the proxy variable
of volatility information, there are 4 more proxy of volatility information variable
including the positive volatility information implicit in call and put denoted as VSM®,,
VSMPy, respectively as well as the negative volatility information implicit in call and

put, which says VSM¢ and VSMP,,
4. The explaining ability of VS or VSM on price volatility

If informed investors do trade on private volatility information in the option
market first, their private information would be subsequently reflected in the spot
market. We can expect that an increase in subsequent volatility will follow volatility

spreads with a positive signal (VSp, and VSMy), and a decrease in subsequent

12
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volatility will follow volatility spreads with a negative signal (VSs and VSMy).
Equation (7) is employed for catching the explaining ability of VS on the realized

volatility in future which is specified as

RVe = a4 B1VSpi—j + B2VSs—j + B340V + BalViy + & )

Where RV; denotes the realized volatility of underlying index on day t, which is
calculated as the difference of closing prices for two consecutive trading days divided by
the closing price of previous trading day®. VS is the volatility spread with positive
volatility information embedded in both call and put options, VS®, and VVSP,, respectively.
VS;s denotes the volatility spread with negative volatility information involving VS’
and VSP..

Two control variables are considered in Equation (7). IV denotes the implied
volatility of the whole option market on day t-1, which the literature, in general, finds to
be best predictor for future volatility and is usually provided by the option exchange
market. This variable controls for publicly available information already contained in the
option prices. However, above all, IV is calculated using the standard option contract,
that says the monthly option contract, it is usually neglect the trading data if the option is
going to be matured in a week for avoiding the maturing effect. Thus, the control variable
of 1V can help us to investigate whether it still has extra information contained in the
implied volatility of shorter option contract if the model has considered the explaining
ability of standard option contract. AOVy; controls the effect of straddle and strangles
trades on day t—j for future volatility, where OV is the average implied volatility of

call and put options.

2 RV, = (%)XZSZO'S, in which HP,, LP,, S; are the highest, lowest, and closing price of market
t

index at day t.
13
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The regression in Equation (7) is estimated separately for different values of j,
from 1 to k, to capture the potential predictive power of volatility spreads for future
realized volatility. In addition, the asymptotic t-statistics of estimated parameters are
calculated by using Newey and West’s (1987) autocorrelation correction.

Unlike investors with positive information about asset prices who only choose to
buy calls, an investor with a positive volatility signal can buy either calls or puts due
to the positive values of Vega in both. The calls and puts can thus carry positive
information about subsequent volatility. To further test whether the directional
volatility information is reflected in both calls and puts, a predictive regression of
volatility spreads with the positive and negative information implicit separately in

calls and puts on future volatility is run as

-+ BsAOV,_;

RV, = a+ B1VS5,_; + B2VSy, ;VSsimj + BsVSs,—; + BaVSL,_

: ©®)
+ BelVieq1 + &
Where VS% and VSP, (VS% and VSP) denote the volatility spreads with positive
(negative) volatility information implicit separately in calls and puts.

Furthermore, this study infers that the change of volatility spread (VSM) might be
used on reflecting the volatility trading information better than the level of volatility
spread (VS). Thus variable of VS in both equation (7) and (8) is replaced by the VSM
which is defined as the absolute deviation of from the median as the proxy variable of
volatility trading information.

Respond to the purposes of this study, it tries to investigate whether the shorter
maturity contract carries valuable information in predicting the asset volatility. The

hypothesis test as Hy shown as follow is used to investigate the statistical significance of

the regression coefficients for volatility spreads including VS® and VSP. If Bi is different
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from zero while Hp is rejected in statistical, it provides the evidence to support our
inference that the weekly option carry the private information in predicting the asset

volatility and it also evidences the informed volatility trading activity of weekly option.

Ho: Bi=0 Hi:Bi=0

Where i=1, 2,, 3, 4, respectively.

Moreover, the second purpose of this study is to investigate if there is any extra
information content contained in weekly contracts while the explanation of monthly

contract has considered.

In conclusion, there are two main contributions of this study, one is that provides
the evidence to test whether the important information will be ignored while 5 days to
2 weeks data to maturity are usually be eliminated by most of study while using the
standard contracts for avoiding the liquidity problem. Secondly, it is the first study to
provide the investigation to compare the information discovery abilities between the

shorter contracts, weekly contract, and standard contracts, monthly contract.
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III. Empirical Study
1. Data Description

Taiwan index option written on Taiwan Stock Exchange Capitalization Weighted
Stock Index (TAIEX) launched by Taiwan Futures Exchange (TAIFEX) is one of
most liquid index option in the world®. For satisfying the needs of short-term trader,
TAIFEX launched the weekly Taiwan Index Option (TXO) in NOV. 2012. The
trading volume of TXO weekly option increases dramatically recent year induce TXO
weekly option has become the largest weekly index option contract in the world
reported by TAIFEX in 2015. This is the first reason why this study employs TXO
(Taiwan Index Option) weekly option contracts as the empirical data for shedding
light of investigating the information discovery ability of shorter maturity contracts.
Secondly, it has provided strong evidence to support that the volatility information
trading exists in TXO market according to the empirical result of Change et al.(2010),
and Chen, et al.(2015). Furthermore, TXO market provides inherent superiority since
there is no alternative derivative except for option to trade volatility, thus the
abnormal change on the volatility implied in option price can clearly infer that is
probably resulted by the volatility trading.

The daily data of TXO weekly option covered from Dec-26-2013 to Jul-13-2016
provided by Taiwan Economic Journal (TEJ ) Database are employed by this study.
Secondly, the TAIFEX’s VIX which is provided by TAIFEX of using TXO monthly
option are used as the control variable for extracting the information contained in the
shorter maturity options. As for the realized volatility, which is calculated by daily
high, low, and closing prices of Taiwan stock index are obtained from TEJ database.

In total, 244 daily trading data are obtained to implement the empirical work.

3 According to the report of World Federation of Exchange in 2010, TXO is rank the fifth most
frequency traded index option.
16
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2. Volatility Spread and realized volatility

For exploring the information on predicting the future volatility contained in the
shorter maturity option, the implied volatility derived from TXO weekly option
should be calculated first. Model free model suggested by Jiang and Tian (2007, 2007)
are employed to calculate the implied volatility of TXO weekly option by using the
midpoint of the quote rather than the transaction price for avoiding the bid-ask bounce
problem (Bakshi, Cao, and Chen, 1997, 2000). Since the purpose of this study is
investigate whether the information would be neglected arbitrarily if the information
indeed contained in the shorter option contract but the data filter mechanism usually is
employed by most of study for eliminating the trading data which is expiring in a
week, all trading data will take into account in this study except for these following 2
conditions, which are if option with quote price less than 0.1, the minimum tick size
and the option violating the PCP boundary condition should be excluded from the
sample data.

Secondly, since the volatility trading will make either call’s or put’s implied
volatility deviate from each other if the trader only use one of call or put option to
trade their private information, thus, the volatility spread using PCP parity (denoted as
VS thereafter) defined as the difference between the implied volatilities of call and
put options can be viewed as the signal of the volatility trading information. Follow
the definition of Chen, et al. (2015), the VS can be classified into call (put) signal if
the spread is induced by call’s (put’s) implied volatility deviate from put’s(call’s)
implied volatility as well as the level of PCP on previous period. As result, the
deviation of volatility spread (denoted as VSM ) which is defined as the deviation of
volatility from its median can also be classified into 4 variables of volatility
information.

As for the realized volatility, the daily high, low, and closing price of spot market
17
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index is used to calculate (defined as the footnote 2 shown). Figure 1 demonstrates the
implied volatility calculated from TXO call or put weekly option denoted as I\VVc and
IVp respectively as well as the realized volatility. Moreover, it also shown the pattern
of change volatility spread defined by the deviation of VS from it median, denoted as
VSM on figure 2 since it infers that VSM might catch the volatility information better
than the level of volatility spread denoted as VS. The VSM as well as VS can be
classified into positive volatility signal and negative volatility signal, and each signal
still can be further subdivided according to the information which is reflected from
call or put option. Figure 2 has shown the positive volatility signal seems more
volatile than the negative signal which is consistent with demonstration of Table 1
which illustrated the basic statistics descriptions for volatility spread variables. It also
shown the volatility spread which is reflected on the call option will be more volatility

than put option.

Implied volatiliy of weekly call and put v.s. realized volatility
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Figure 1 Implied volatility of weekly call and put option versus realized
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Besides that, it has shown VSM is more volatility than VS, it provides the
evidence to support the VSM is better to be used as the proxy variable to catch the
volatility trading information, it means the VSM will explain the realized volatility
better thank VS.

3. Control variables

There are 2 control variables are employed by this study, one is the change of
average implied volatility of call and put, denoted as AQV, the other is the
information embedded in the implied volatility of standard option, namely monthly
contract, denoted as Taifex’s VIX. Because the straddles and strangle trades are more
likely to raise or lessen both the implied volatilities of calls and puts and drives them
to deviate more from prior level of PCP, therefore, it employs AOV which is the
percentage change of level of PCP to be used to gauge the information released by
straddle and strangle trade. As for Taifex’s VIX which is provided by TAIFEX is
used for catch the extra information which is only embedded in weekly option but
monthly contract. If the explaining ability of weekly VSM is significant after control
AQV and IV, it means it still carry significant information in shorter contract however

it is usually neglected by most of study.
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Table 1 Summary Statistics of Common Variables

mean Std median  skewness kurtosis min max

RV 0.1005 0.0931 0.0745  2.0584 10.015 0.0003 0.7677
VSY, 0.0531 0.0474 0.0429 2.2601 11.7324 0.0001 0.3554
VALY 0.0432 0.0337 0.0364 15054 6.1162 0.0016 0.1943
VS 0.0628 0.0577 0.0457 1.8573 6.4861  0.0000  0.2801
VSP, 0.1475 0.0418 0.1417 1.2762 5.5279  0.0837 0.3822
VSM%, 0.0725 0.0719 0.0544 2.0610 8.7628  0.0003 0.4292
VSMP, 0.0316  0.0516 0.0002  2.4385 9.7453 -0.0000 0.2801
VSMS, 0.0221  0.0436 0 2.5885 13.5867 -0.0063  0.3492
VSMP, 0.0208 0321 0 19661 7.6726 -0.0008  0.1935
AOV 0.0003 0.0469 -0.0012 -0.0400 13.643 -0.2986  0.2919

v 0.1443 0.0501 0.1319 1.7770 89146  0.0494 0.4929

4. The explaining ability of weekly VSM

Equation (8) is employed for exploring the explanation of VSM of weekly
contract. For considering the information contained in the lag periods, 2 lag orders of
VSM are considered as the independent variables. In addition, the asymptotic
t-statistics of estimated parameters are calculated by using Newey and West’s (1987)
autocorrelation correction. According to Table 2, VSM can predict the realized
volatility of next trading day very well except for VSM®, without considering the
explanation of monthly Taifex VIX. However, if it considers the information
contained in the Taifex VIX which is calculated from monthly contract, the
explaining ability of weekly VSM decrease sharply, it implied most of information

contained in weekly VSM is covered by Taifex VIX. However, the explaining ability
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contained in VSMP; s still significant with the significant level of 10%, it implied that
weekly VSM still carry the information to realized volatility which is uncovered by
Taifex VIX. If it further considers the 2" lag order information of VSM, it is
surprising to find that the 2" lag order of VSMS, carry significant explanation to
predict the realized volatility though Taifex VIX still explain most part of the
predicting information to the realized volatility.

In sum, the monthly option contract still carry most part of predicting
information to realized volatility, and furthermore, the most of information contained
in weekly VSM is covered by Taifex VIX. However, it still has valuable extra
information contained in weekly VSM to predict volatility which is not covered by
Taifex VIX. It implied that the volatility information trader might trade their private
information using weekly option contract while it evidences on Taiwan market, thus
these valuable information might be neglected due to the trading data which is

expiring in a week usually be exclude from empirical data by most of study.

Table 2 the explaining ability for VSM

Lag=1 Lag=2

ntercept 0.150%* 0.0079 0.150%** 0.008

(38.32) (0.42) (38.81) (0.42)

0.086 -0.021 0.145 0.026

AOV(ag=1) (0.58) (-0.21) (0.79) (0.23)

VMoot 0.072 0.061 0.058 0.048

(0.66) (0.68) (0.52) (0.54)

VM 0.339%* -0.037 0.310%** -0.006

(2.52) (-0.34) (2.31) (-0.05)

VSMPsten 0.243%* 0.040 0.190 0.045

(1.96) (0.42) (1.66) (0.47)

v 0.353%** 0.040* 0.361%** 0.135

s(eo=) (2.30) (1.28) (2.20) (1.02)
Taifex VIX - 0.962%** - 0.959%**
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Lag=1 Lag=2

(6.91) (6.52)
VSMsteeny ] ] 0.155%** 0.959%*
(2.15) (1.71)

VSMiytage ] ] 0.311*** 0.028
(2.45) (0.20)

VSMPanoct ] ] 0.095 -0.062
(1.07) (-0.81)

VSMps(Iag:Z) ] ) 0.005 -0.093
(0.03) (-0.64)

R? 1.7% 21.03% 2.92% 20.95%

Note: * mean the t value is significant with significant level of 10%. **, and *** represent the t value is
significant with significant level of 5%, and 1% respectively. The asymptotic t-statistics of
estimated parameters are calculated by using Newey and West’s (1987) autocorrelation corrction

IV Conclusion

This study is trying to explore whether the private volatility information can be
observed in shorter weekly option contract or it only can be carried by standard
monthly contract. It evidences on Taiwan option market due to its dramatically rapid
growth rate recent year. Secondly, it still has not the volatility derivatives to trade the
private information of volatility, therefore, the deviation of implied volatility between
of call and of put, namely volatility spread, can define clearly it is induce by the
volatility trading.

The volatility spread which is derived from PCP followed the definition of Chen
et al. (2014) are employed to be the explaining variable to predict the realized
volatility. After control the explanation of Taifex VIX which is derived from monthly
option contract, it shows the weekly volatility spread still carry significant explanation

to the realized volatility. It implied that the volatility trading indeed exists and can be
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observed in shorter option contract, however, it is possible be neglected if the trading

data is usually excluded from sample data. In sum, this study provides the evidence to

support the predictability of weekly option contract after controlling the possible

factors which are expected having the explain ability to realized volatility including

Taifex VIX, and AOV. The result supports the inference of volatility trading can be

observed in shorter option contract.
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