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Abstract
Informed traders may prefer the options market to the stock market for reasons including the leverage effect,
transaction costs, restrictions on short sale. Many studies try to predict future returns of stocks using informed
traders’ behavior in the options market. In this study, we examine whether the trading volume ratios of single
stock options have the predictive power for future returns of the underlying stock. By analyzing the stock price
responses to the “preliminary announcement of performance” of 36 underlying stocks on the Korea Exchange
from November 2014 to March 2021 and the trading volume of options written on those stocks, we investigate
the relation between the option ratios, which are the call option volume to put option volume ratio (C/P ratio)
and the option volume to stock volume ratio (O/S ratio), and the future returns of the underlying stock.We also
examinewhich ratio is better in predicting the future returns. The authors found that both option ratios showed
the statistically significant predictability about future returns of the underlying stock and that the return
predictability of the O/S ratio is more robust than that of the C/P ratio. This study shows that indicators
generated in the options market can be used to predict future underlying stock returns. Further, the findings of
this study contributed to a dearth of literature pertaining to single stock options. The results suggest that the
single stock options market is efficient and influences the price discovery in the stock market.

Keywords Single stock option, Option to stock ratio, Call option to put option ratio, Return predictability

Paper type Research paper

1. Introduction
Informed traders might be induced to trade options rather than stocks since the option market
is known to provide more opportunities of leverage (Black, 1975). Information asymmetry is
greater in the options market than in the stock market (Cao and Wei, 2010), and this drives
informed traders to deal in options. The existence of informed traders in the options market is
supported by evidence that the trading volume of options increases around the announcement
of favorable or unfavorable news. The call option trading volume of takeover targets increases
just before the announcement date (Cao et al., 2005). The net trading volume of put option
increases a few days prior to negative earnings announcements (Hao et al., 2013).

If informed traders are active in the options market, then the future return of a stock may
be predicted by the trading volume of options, which have the corresponding stock as their
underlying asset. Two of the widely usedmeasures referenced in the literature are the ratio of
trading volume of call option to that of put option (C/P ratio, hereafter) and the ratio of trading
volume of both call and put options to that of an underlying stock (O/S ratio, hereafter).
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The former is interpreted as the indicator of investor sentiment as well as the bet for or
against the stock price increase (Dennis and Mayhew, 2002). Regarding the latter, Roll et al.
(2010) show that private information increases the O/S ratio, explaining the predictability of
the O/S ratio and its connection to future stock returns. Further, Johnson and So (2012) show
that the trades based on information raise the O/S ratio. Comparing the two measures, Blau
et al. (2014) show that the O/S ratio has the better predictability than the C/P ratio for weekly
and monthly returns, while the C/P ratio is better for daily returns.

By analyzing 36 stocks and the options derived from those stocks, which are listed on the
Korea Exchange, from November 2014 to March 2021, we examine the relation between
option ratios and future returns of stocks. The main findings of this paper are as follows.
First, the O/S ratio shows statistically significant predictability for future returns of an
underlying asset. Second, the C/P ratio also showed statistically significant predictability for
future returns of the underlying asset. Third, the regression coefficient of the O/S ratio
remains statistically significant but that of the C/P ratio loses its statistical significance when
the relation between the ratios and the future stock return is estimated with the regression
model that include both ratios. The result is consistent with that of Blau et al. (2014), where the
O/S ratio shows the more robust return predictability than the C/P ratio.

This study tests whether the relative size of trading volume of options provides
information about the future returns of an underlying asset. The results of this study show
that the market of single stock options facilitates price discovery in the stock market, which
results in enhancing the capital market efficiency. The remaining parts of this paper are as
follows. Section 2 reviews the previous literature. Section 3 explains the data and the
methodology. Section 4 discusses the findings, Section 5 provides the results from
the robustness check, and Section 6 provides the summary of the findings and discusses the
limitation of this study.

2. Literature
There are many studies about the informed traders’ choice between the stock market and the
derivatives market and which of these markets show better predictability about future
returns of stocks. In general, the literature presented below argues that the options market
predicts future return of stocks better than the stockmarket. According to Easley et al. (1998),
the volume of particular option trades has predictive power for future stock prices when the
option leverage effect is high, the stock liquidity is small or there are many informed traders
using options. Chakravarty et al. (2004) analyzed 60 stocks that are listed on NYSE and have
the options trading on CBOE, from 1988 to 1992. They found the evidence of significant price
discovery in the options market. In addition, the options market becomes more informative
when option trading volume is high relative to stock trading volume. Pan and Poteshman
(2006) analyzed the aggregated trading volume of options across different exercise prices and
maturities and the volume of stocks, using the sample of single stock options and index
options listed on CBOE from January 1990 to December 2001. They showed that trading
volume of stock options contains information about the future price of stocks and that the
result is not from the pressure on prices but from trades based on information. In the same
vein, analyzing the KOSPI200 options market from January 2007 to January 2011, Choi (2011)
shows that option trading volume has strong predictability for the direction of the index. Choi
(2011) also shows that information contained in the option volume transfers to the spot
market very quickly. According to Hu (2014), options market makers also trade in the stock
market through their delta hedging practice. As a result, option trading volume has the
statistically significant predictability about the future price of stocks even when the past
stock price and the past returns of options are controlled for.
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Prices and trading volumes are used as an important indicator in predicting the future
price in the stock market. The representative measures using trading volume are call to put
volume ratio (C/P ratio) and option to stock volume ratio (O/S ratio).

Research findings pertaining to the C/P ratio are as follows. Investigating the flow of
information between the stock market and the options market, Chen et al. (2005) show that
informed traders trade in both markets and some of them prefer out-of-money options
because of higher liquidity, low premium and high delta-to-premium ratio. The result
suggests the C/P ratio as an indicator of the price direction in the stock market. Kim (2007),
analyzing all trades of KOSPI200 option in the exchange from January 2000 to July 2006 in
order to reflect the sentiment of all types ofmarket participants, shows that the C/P ratio leads
the stock index. The paper explains that the result reflects the feature of the KOSPI200
options market, which is quite occupied by individual investors. Analyzing S&P500
constituents and related options from May 2005 to December 2012, Houlihan and Creamer
(2019) show that C/S ratio is interpreted as the indicator of the investment sentiment and has
the predictability for the future price.

Research about the O/S ratio are as follows. Roll et al. (2010) analyze the O/S ratio around
earnings announcements suggesting that private information increases option trading
volume compared to stock volume. According to Johnson and So (2012), the lowest decile of
the O/S ratio shows a higher return than the highest decile by 0.34% per week (19.3%
annually). Ge et al. (2016) shows that leverage embedded in options is an important channel
throughwhich the option trading volume predicts the stock return. Kim et al. (2016) show that
the relation between the O/S ratio and future stock returns is stronger during the period when
Baker and Wurgler’s Investor Sentiment Index is high. Examining the behavior of
asymmetric information proxies, Kacperczyk and Pagnotta (2019) show that trading volume
in the options market contains more information than that in the stock market. According to
Blau et al. (2014), the predictability of the O/S/ratio was higher at weekly and monthly levels,
respectively, while that of P/C ratio [1] was higher at daily level.

3. Data and methodology
3.1 Data
Listed firms should disclose important information that may affect stock prices. The
disclosure requirement is imposed to ensure investors and other stakeholders properly
informed, encouraging fair pricing in the market. When a listed firm provides institutional
investors with undisclosed and material information, the firm should disclose it in advance
complying with the Principle of Fair Disclosure. Plans for future business or management,
prospect for sales or income, and performance outlook before disclosure are examples of
material information that are subject to the Principle of Fair Disclosure. Regarding the Fair
Disclosure case that is related to performance as an event, we investigate whether
information in the options market predicts future returns in the stock market.

Detail process of developing our research sample is as follows. First, we select the events
that provide the market with new information. In this study, the events are the disclosures of
“Preliminary Announcements of Performance” from November 2011 to March 2021 for 36
stocks that are the underlying assets of single stock options listed on the Korea Exchange.
The entire sample of our research consists of 738 stock-day observations. Second, we
calculate the price responses to the event as CAR (0,T), which is the cumulative abnormal
return for the period of T days from day 0 (announcement date). Abnormal return is
calculated by subtracting the return of the market composite index from the return of a stock
[2]. Price responses are measured for short term (Tþ1 ∼ Tþ5) and medium term
(Tþ10 ∼ Tþ20). It represents future underlying stock returns. Third, we test whether the
future returns can be predicted by the O/S ratios and the C/P ratios on the announcement date
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and which ratio is superior to the other in predicting the future underlying stock returns. The
O/S ratio is the log of option trading volume to stock trading volume. In our study, two types
of C/P ratios are used. The C/P 1 ratio is the log of call option trading volume to put option
trading volume and the C/P 2 ratio is the log of open interest of call option to that of put option.

Table 1 shows the descriptive statistics of the price responses to “Preliminary
Announcement of Performance” and the option ratios on the announcement date.
Information followed by the positive (negative) abnormal return is considered as “good
(bad) news.”When conflicting information, for example, the sales increase and the net income
decrease, is simultaneously released, the stock price response can be a proper indicator to
determine whether the information is “good news” or “bad news.” The mean of price
responses is less than 1% in every window, implying that the effect of “good news” and “bad
news” on stock prices offset each other. For example, the maximum and minimum values of
CAR (0, 20) are 51.79% and �51.90%, respectively, which is quite symmetric.

3.2 Methodology
The purpose of this study is to find whether the C/P ratio and the O/S ratio can predict the
future returns of the corresponding underlying asset, and to compare the predictive power of
the two ratios. For a single underlying asset, multiple options are listedwith different exercise
prices and different expiration dates. They are traded at themoney, out of themoney, or in the
money depending on investors’ preference over leverage and the option characteristics. In
this study, the option trading volume for a single underlying stock includes the volume of all
options for the stock regardless the exercise price or the time to maturity, as in Pan and
Poteshman (2006). Otherwise, trading volume will be split into several options following
investors’ preference.

C/P ratios are calculated as in Equations (1) and (2). The C/P 1 ratio is calculated by
dividing the trading volume of call options with that of put options, and the C/P 2 ratio is
calculated by dividing the open interest of call options with that of put options. The trading
volumes and the open interest of the options issued for an underlying stock are summed

Nobs 5 738 CAR (0,1) CAR (0,3) CAR (0,5) CAR (0,10) CAR (0,20) O/S C/P 1 C/P 2

Mean 0.11 0.15 0.11 0.20 0.57 �3.01 2.47 1.44
Std. dev 3.09 4.34 5.38 6.96 10.03 1.08 7.14 1.63
Max 16.85 19.22 33.86 39.31 51.79 �0.85 107.5 19.33
99% 9.52 12.52 14.31 20.23 30.28 �1.31 38.5 8.59
95% 4.87 7.20 9.22 11.76 17.51 �1.62 6.79 3.56
90% 3.55 5.50 6.315 8.39 12.26 �1.77 3.25 2.46
75% 1.76 2.88 3.06 4.15 5.66 �2.19 1.80 1.51
Median 0.17 �0.17 �0.41 �0.235 �0.36 �2.8 1.11 1.03
25% �1.69 �2.88 �3.41 �4.37 �5.745 �3.67 0.77 0.755
10% �3.4 �5.05 �6.185 �7.74 �10.77 �4.64 0.46 0.48
5% �4.79 �6.15 �7.67 �9.76 �12.94 �5.00 0.29 0.31
1% �7.02 �9.4 �10.82 �13.61 �18.55 �5.79 0.07 0.15
Min �11.98 �14.08 �14.64 �26.96 �51.90 �7.05 0.01 0.01

Note(s):This table shows the descriptive statistics of the future underlying stock return and the option ratios.
The research sample consists of 738 stock-day observations. Future returns are represented by CAR (0,T),
which is calculated by cumulating the daily abnormal returns for T days from day 0 (announcement date).
Abnormal return is calculated by subtracting the return of the market composite index from the return of a
stock. O/S represents the O/S ratio, which is calculated as the log of option trading volume to stock trading
volume. C/P 1 represents the C/P 1 ratio, which is calculated as the log of call option trading volume to put
option trading volume and C/P 2 represents the C/P 2 ratio, which is calculated as the log of open interest of call
option to that of put option

Table 1.
Descriptive statistics

(in percentage)
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across different exercise prices and maturities.

C=P 1 ratio ¼
P

xc

P
mcCall Volumexc;mcP

xp

P
mpPut Volumexp;mp

(1)

C=P 2 ratio ¼
P

xc

P
mcCall OpenIntxc;mcP

xp

P
mpPut OpenIntxp;mp

(2)

Here,

Call Volume: Trading volume of call options

Put Volume: Trading volume of put options

Call OpenInt: Open interest of call options

Put OpenInt: Open interest of put options

xc: Exercise price of call option, mc: Maturity of call option

xp: Exercise price of put option, mp: Maturity of put option

The O/S ratio is calculated by dividing the sum of trading volume of call options and put
options across all exercise prices and all maturities with the trading volume of the underlying
stock, as in Johnson and So (2012). We do not differentiate option types in calculating the O/S
ratio since new information is followed by an increase in the trading volume of both call
options and put options at the same time. Favorable information leads to an increase in
trading volume caused by call options purchase and put options sale, while unfavorable
information leads to an increase in trading volume caused by call options sale and put options
purchase.

O=S ratio ¼
P

xc

P
mcCall Volumexc;mc þ

P
xp

P
mpPut Volumexp;mp

Stock Volume
(3)

Here,

Call Volume: Trading volume of call options

Put Volume: Trading volume of put options

Stock Volume: Trading volume of the underlying stock

xc: Exercise price of call option, mc: Maturity of call option

xp: Exercise price of put option, mp: Maturity of put option

To examine the return predictability of option trading volume, we regress stock returns on
the C/P ratios and the O/S ratio. Control variables that may affect stock returns are also
included in regression models. Predictive power for future returns is measured with
cumulative abnormal return (CAR) for specified periods starting from the event date [3]. CAR
(0,1), CAR (0,3), and CAR (0,5) represent the predictability of short-term return, while CAR
(0,10) and CAR (0,20) represent the predictability of medium-term return. We did not test the
predictability of long-term return, considering that the speed of information transfer tends to
be fast between the options market and the stock market

CARi;tð0; TÞ ¼ α0 þ β1C
�
P ratioi;t þ β2Returni;t þ β3Volatilityi;t þ β4Shorti;t þ β5Spreadi;t

þ εi;t

(4)
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CARi;tð0; TÞ ¼ α0 þ β1O
�
S ratioi;t þ β2Returni;t þ β3Volatilityi;t þ β4Shorti;t þ β5Spreadi;t

þ εi;t

(5)

Here,

Return: Closing price on the event date−Closing price on the previous day
Closing price on the previous day

Volatility: Highest price−Lowest price
Average of the two prices

Short: Trading amount of short sale
Total trading amount

Spread: Best quoted sale price−Best quoted purchase price
Average of the two prices

4. Empirical results
This section presents the result that estimates the predictability of option volume measures
for the future returns of the underlying asset. Table 2 shows the correlation among option
ratios, future returns of the underlying stock, and the control variables. According to Panel A,
the O/S ratio shows the statistically negative correlation with the future returns of most
windows, which are CAR (0,3) through CAR (0,20), except for CAR (0,1). On the contrary, the
C/P 1 ratio does not show a statistically significant correlation with the future returns of any
windowwhile the C/P 2 ratio shows a statistically negative correlation with the future returns
only in the windows of (0,1) and (0,3). In Panel B, the O/S ratio shows a statistically positive
correlation with the price level and the spread while the ratio shows a statistically negative
correlation with the trading volume of underlying stock and the turnover. The C/P 2 ratio
shows a statistically negative correlation with the current return. Since the correlation
between only two variables does not control for the effect of other variables, we will present
the results from multivariate analyses in the next section.

In Table 3, the entire research sample is sorted into five equal groups based on the level of
option ratios. The table shows the future underlying stock returns in each quintile [4]. L and H
represent the low and the high levels of the option ratios, respectively. Panel A shows the
results for the O/S ratio. Panel B and Panel C show the results for the C/P 1 ratio and the C/P 2
ratio, respectively. The last row of each panel shows the statistical difference in the CARs
between the decile with the lowest option ratio and that with the highest option ratio.

In Panel A, CAR (0,5) and CAR (0,10) tend to decline monotonously as the O/S ratio of each
quintile moves from L to H. The strategy of buying stocks in L and simultaneously selling
them in H generates statistically positive returns, which is shown not only in CAR (0,3) but in
the CARs of longerwindows through CAR (0,20). In Panel B, themonotonous change in future
returns does not appear as the C/P ratio 1 of each quintile moves from L to H. The strategy of
buying stocks in L and simultaneously selling them in H generates statistically significant
returns only for the window from day 0 to day 3. In Panel C, no monotonous change in future
returns is observed as the C/P ratio 2 of each quintile moves from L to H. The strategy of
buying the stocks in L and simultaneously selling them inH generates statistically significant
returns of 0.80% in CAR (0,1) and 1.25% in CAR (0,3).

According to Johnson and So (2012), a group with the lowest O/S ratio shows higher
performance by 0.34% point in terms of weekly returns. Since Panel A of Table 3 shows that
the CAR (0,5) of a group with the lowest the O/S ratio is higher by 1.95% points than that of a
groupwith the highest theO/S ratio, the difference is larger in the Korean stockmarket. As far
as only option ratios are concerned, the C/P 2 ratio has superior predictability for short-term
returns, while the O/S ratio is superior to the others in predicting medium-term returns.
According to Blau et al. (2014), the C/P ratio has better return predictability at daily level,
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while the O/S ratio is better at weekly andmonthly levels, respectively. Table 3 shows that the
C/P ratios have better predictability for future returns of 1-day and 3-day windows compared
to those of longer windows, while the O/S ratio is better for the windows of 5 days and longer.
Thus, our results are consistent with those from prior research.

Table 4 shows the result of regressing future underlying stock returns on the option ratios.
In Panel A, the O/S ratio does not have statistically significant regression coefficient across
the models with the CARs of different windows. Panel B, which is the result from the
regression models that include the C/P ratio 1, also shows that the C/P ratio 1 has no
statistically significant predictability for future returns. Only in Panel C, which reports the
regression result with the C/P 2 ratio, the option ratio is negatively related to future returns
for the windows of 1 day, 3 days and 5 days, respectively, with a statistical significance.

One of the interpretations about Table 4 is that the C/P 2 ratio has better predictability on
the future returns of the underlying asset than the O/S ratio does. However, it is also possible
that events of conflicting information are mixed in the research sample, which results in
offsetting their effect on future returns with each other. Thus, in Table 5 we estimate the
relation between option ratios and future returns using the sub-samples of favorable
information (“good news” hereafter) and unfavorable information (“bad news” hereafter),
respectively.

Table 5 shows the result of regressing future underlying stock returns on the option ratios
for the events of “good news” and those of “bad news,” separately. Observations belong the
sub-sample of “good news” if CAR (0,T) is positive and belong to the sub-sample of “bad
news,” if CAR (0,T) is negative.

CAR (0,1) CAR (0,3) CAR (0,5) CAR (0,10) CAR (0,20)

Panel A.
Quintiles
by the O/S
ratio

1 (L) 0.22 0.70 1.13 2.37 4.63
2 �0.02 �0.02 0.46 1.11 1.82
3 0.27 0.34 �0.06 �0.49 �0.94
4 0.30 �0.06 �0.37 �0.63 �1.58
5 (H) �0.36 �0.47 �0.82 �1.26 �1.38
L–H
(t-value)

0.57 (1.60) 1.17** (2.23) 1.95*** (2.99) 3.62*** (4.31) 6.01*** (4.53)

Panel B.
Quintiles
by the C/P
1 ratio

1 (L) 0.24 0.72 0.47 0.89 1.60
2 0.05 �0.32 �0.67 �1.11 �1.15
3 0.23 0.12 �0.15 �0.67 �1.04
4 0.20 0.32 0.84 0.97 1.26
5 (H) �0.13 �0.34 �0.14 0.53 0.96
L–H
(t-value)

0.37 (1.02) 1.05* (1.92) 0.60 (0.88) 0.35 (0.41) 0.64 (0.48)

Panel C.
Quintiles
by the C/P
2 ratio

1 (L) 0.67 0.92 0.39 �0.22 0.12
2 0.03 0.17 0.10 0.23 0.27
3 �0.26 �0.63 �0.51 �0.33 �0.49
4 0.29 0.59 0.96 1.30 1.90
5 (H) �0.13 �0.33 �0.37 0.09 1.07
L–H
(t-value)

0.80** (2.11) 1.25** (2.42) 0.76 (1.25) �0.31 (�0.42) �0.95 (�0.82)

Note(s):This table shows the future underlying stock returns in each quintile sorted by option ratios. L and H
represent the low and the high levels of option ratios, respectively. Future returns are represented by CAR (0,T),
which is calculated by cumulating the daily abnormal returns for the period of T days from day
0 (announcement date). Abnormal return is calculated by subtracting the return of the market composite index
from the return of a stock. The O/S ratio is calculated as the log of option trading volume to stock trading
volume, the C/P 1 ratio is calculated as the log of call option trading volume to put option trading volume, and
the C/P 2 ratio is calculated as the log of open interest of call option to that of put option. The t-values are within
the parentheses. ***, ** and * represent the statistical significance at the levels of 1%, 5%, 10%, respectively

Table 3.
Future returns (in

percentage) and option
ratios

Option volume
and stock
returns
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In Panel A, the O/S ratio is negatively related to future returns in the sub-sample of “good
news” events. Although not presented in the table, the trading volume of put options decreases
in the sub-sample of “good news” when both of the trading volume of call options and that of
put options are included in regression models, but the statistical significance of the result is
weak. In Panel B, the O/S ratio is positively related to future returns in the sub-sample of “bad
news” events. The relation is statistically significant in themodels where the effect of short sale
is controlled for. Thus, it is considered that the O/S ratio contains information about future
returns since the ratio reflects the tradingvolumeof call options,which the investorswith “good
news” are interested in, that of put options, which the investors with “bad news” are interested
in, and that of the underlying asset.When there is “goodnews” in themarket, the decrease of the
O/S ratio predicts the increase of returns in the future, while when there is “bad news” in the
market, the increase of O/S/Ratio predicts the increase of returns in the future.

Panel C and Panel D show the results of regressing future returns on the C/P 1 ratio for the
sub-samples of “good news” and “bad news,” respectively, but most of the results are not
statistically significant. The regressions in Table 5 are carried out for separate samples since
the insignificant results of Table 4 might have come from the events of conflicting
information. However, none of the regression results in this table shows statistically
significant result except for one in the sub-sample of “bad news.”

Table 4 showed the statistically significant relation between the C/P 2 ratio and future
returns of the underlying stock. In Table 5, Panel E shows that the C/P 2 ratio is positively
related to the future returns of CAR (0,1) and CAR (0,20) with a statistical significance. In
Panel F, the C/P ratio is negatively related to future returns and the results are statistically
significant for the future returns of most windows. It suggests that future underlying stock
returns increase as the ratio of the open interest of call options to that of put options increases
in the sub-sample of “good news,”which leads to a jump in the future return. On the contrary,
in the sub-sample of “bad news,” which leads to a large drop in the future return, the future
return decreases as the ratio of open interest of call options to that of put options increases.
The results of Table 5 show that the open interest of options are more useful than the option
trading volume in predicting the future returns of an underlying asset.

Table 6 shows the result from regressing future underlying stock returns on the option
ratios for the sub-samples grouped by the future returns for each window. The dependent
variables are CARs (0,T), which are the cumulative abnormal returns for the window from
day 0 (event date) until dayT. To do this, the entire sample is sorted into quintiles for the CAR
of each window. Then, we regress CAR (0,T) on the option ratio of each panel and the control
variables. The same process is repeated for all windows of future returns in the table. For
example, in the row of CAR (0,1) in Panel A, the columns from Low through High show the
regression coefficients of CAR (0,1), which result from the model with the O/S ratio for the
corresponding sub-samples of CAR (0,1).

Panel A shows that the O/S ratio tends to be positively related to the future returns among
the stocks with unfavorable information, which belong to the lower quintiles, while it tends to
be negatively related to the future returns among the stocks with favorable information,
which belong to the upper quintiles. The relation between the O/S ratio and the future returns
remains consistent across the future returns of different windows from 1-day through 20-day.
The absolute values of regression coefficients in subsample “Low” are larger than those in
subsample “2”. The absolute values of regression coefficients in subsample “High” are also
larger than those in subsample “4”. Assuming that the impact of information is proportionate
to the absolute size of future returns, the result suggests that the change in the absolute value
of future return to one-unit increase of the O/S ratio increases as themateriality of information
increases. It proves that one can predict future underlying stock returns using the O/S ratio,
which contains the information reflected through trading of call options and put options by
informed traders.
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Panel B shows the results for C/P 1 ratio from the same regressions with those in Panel A.
In the highest quintile of future returns, the ratio is positively related to CAR (0,3) and CAR
(0,5) with a statistical significance. In the lowest quintile of future returns, there is a
statistically significant and negative relation between CAR (0,3) and C/P 1 ratio. However, the
relation is not consistent across the different windows of future return.

Panel C shows the results for C/P 2 ratio from the same regressions with those in Panel A.
Unlike the C/P 1 ratio, the C/P 2 ratio tends to be negatively related to the future returns
among the stocks with unfavorable information, which belong to the lower quintiles. The C/P
2 ratio tends to be positively related to the future returns among the stocks with favorable
information, which belong to the upper quintiles. Although the predictability of the C/P 2 ratio
and the O/S ratio suggest the opposite directions about the future returns, both of them are
statistically significant.

The results from Table 4 through Table 6 show that both the O/S ratio and the C/P ratios,
which are based on the trading volume in the options market, have the predictive power for
future underlying stock returns. In Table 7 through Table 9, we investigate which ratio is
better at predicting future returns by estimating the relation between the future returns and
the option ratios with the regression models that include two ratios at the same time.

Table 7 shows the results from regressing future returns on the O/S ratio and the C/P 1
ratio to compare the return predictability of the two ratios. The intercept and the control
variables are not shown in the table for the readability. Panel A shows the same result as that
of Table 6. The O/S ratio tends to be positively related to the future returns among the stocks
with unfavorable information, while it tends to be negatively related to the future returns
among the stocks with favorable information. The C/P 1 ratio shows the statistically
significant regression coefficient only in the lowest quintile of the future return.

In Table 6, the C/P 1 ratio was related to CAR (0,3) and CAR (0,5) with a statistical
significance among the stocks that belong to the highest quintile of the future returns, but in
Table 7, the ratio loses its statistical significance in the regressionmodel that include both the
O/S ratio and C/P 1 ratio. The C/P 1 ratio was also related to CAR (0,5) and CAR (0,10) with a
statistical significance among the stocks that belong to the quintile “2” in Table 6, but its
statistical significance disappears in Table 7. The results in Table 7 suggest that the O/S ratio,
which reflects the trading volume of call options, put options, and an underlying asset, is a
more effective indicator than the C/P 1 ratio, which reflects the trading volume of only call
options and put options, to acknowledge the trading by informed investors in the options
market.

Table 8 shows the results from regressing future returns on the O/S ratio and the C/P 2
ratio at the same time. The two option ratios showed the statistically significant relation to
future returns in Table 6. In Table 6, the O/S ratio and the C/P 2 ratio tend to be positively and
negatively related to future returns among the stocks with unfavorable information,
respectively. The ratios also tend to be negatively and positively related to future returns
among the stockswith favorable information, respectively. InTable 8, the O/S ratio shows the
consistent results to those inTable 6, while the regression coefficients of the C/P 2 ratio are not
statistically significant anymore. The result suggests that the O/S ratio has the better
predictability for the future underlying stock return since it reflects the trading volume of not
only options but an underlying asset. Our result is consistent with that of Blau et al. (2014),
which show that the O/S ratio has the stronger predictive power for the future returns of an
underlying asset.

Table 9 shows the results from regressing future returns on the C/P 1 ratio and the C/P 2
ratio at the same time to compare the predictability of future returns between the two option
ratios. The C/P 1 ratio reflects the trading volume during the day, while the C/P 2 reflects the
volume that remains unsettled at the end of the day. The former represents the investors’
decision promptly but may fail to do so when the liquidity is low. The latter has a shortfall in
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representing the trading information promptly because the investors’ decision remains
hidden until accumulated orders exceed the amount that is available for trading.
Nevertheless, it can be a good alternative when the stock market liquidity is low.

In Table 6, the C/P 2 ratio tends to be negatively related to future returns among the stocks
with unfavorable information. The ratio also tends to be positively related to future returns
among the stocks with favorable information. The result of the C/P 1 ratio was less consistent
than that of the C/P 2 ratio in Table 6. In Panel A of Table 9, the result for CAR (0,1) is
consistent with that in Table 6, but the results for the future returns of other windows are
different from those in Table 6. For example, both the C/P 1 ratio and the C/P 2 ratio are

1 (Low) 2 3 4 5 (High)

Panel A. Effects of the O/S ratio and the C/P 2 ratio on CAR (0,1)
O/S
ratio

0.6491*** (4.27) 0.2134*** (4.48) 0.0022 (0.09) �0.2814*** (�5.37) �0.6767*** (�3.54)

C/P
2
ratio

0.0340 (0.32) �0.0306 (�0.61) �0.0309 (�0.64) 0.1007 (0.92) 0.2247 (0.65)

Panel B. Effects of the O/S ratio and the C/P 2 ratio on CAR (0,3)
O/S
ratio

0.7333*** (4.00) 0.3849*** (5.79) 0.0536 (0.78) �0.4338*** (�6.12) �0.6926*** (�3.40)

C/P
2
ratio

0.2425 (1.39) �0.0264 (�0.65) 0.1307 (1.31) 0.0607 (0.62) 0.8786** (2.24)

Panel C. Effects of the O/S ratio and the C/P 2 ratio on CAR (0,5)
O/S
ratio

0.8595*** (4.35) 0.3910*** (4.40) 0.0247 (0.31) �0.3938*** (�4.93) �1.0424*** (�3.73)

C/P
2
ratio

0.0955 (0.81) �0.0739 (�0.53) �0.0809 (�1.03) 0.0618 (0.58) 0.4185 (0.81)

Panel D. Effects of the O/S ratio and the C/P 2 ratio on CAR (0,10)
O/S
ratio

1.2956*** (3.97) 0.8792*** (9.01) 0.0407 (0.58) �0.6199*** (�5.52) �1.2425*** (�2.82)

C/P
2
ratio

�0.1709 (�0.47) 0.1409 (1.07) 0.1017 (0.73) �0.0108 (�0.09) �0.0209 (�0.03)

Panel E. Effects of the O/S ratio and the C/P 2 ratio on CAR (0,20)
O/S
ratio

1.7848*** (4.02) 1.0522*** (7.89) �0.0319 (�0.27) �0.7036*** (�5.32) �1.5710*** (�2.64)

C/P
2
ratio

0.0319 (0.05) �0.0309 (�0.23) �0.1406 (�1.04) 0.3015* (1.81) �0.2708 (�0.42)

Note(s): This table shows the result from regressing future underlying stock returns on the option ratios for
quintiles sorted by each period of future returns. 1(Low), 2, 3, 4 and 5 (High) represent a quintile with the lowest
CAR through the highest CAR, respectively. The dependent variables are CARs (0,T), which is calculated by
cumulating the daily abnormal returns for the period of T days from day 0 (announcement date). Abnormal
return is calculated by subtracting the return of themarket composite index from the return of a stock. Both the
O/S ratio and the C/P 2 ratio are included in each regression model. O/S represents the O/S ratio, which is
calculated as the log of option trading volume to stock trading volume and C/P 2 represents the C/P 2 ratio,
which is calculated as the log of open interest of call option to that of put option. The intercept and the control
variables are not shown for the readability. The t-values are within the parentheses. ***, **, * represent the
statistical significance at the levels of 1%, 5%, 10%, respectively

Table 8.
Regressions with the

models including both
the O/S ratio and the

C/P 2 ratio
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related to CAR (0,10) with a statistical significance in Table 6, but the regression coefficient of
the C/P 2 ratio is not statistically significant in Panel D of Table 9 while that of the C/P 1 ratio
still remains statistically significant. The results of Table 9 suggest that no C/P ratio is
dominant in predicting the future returns of the underlying stock. The predictability is
relative to each other between the trading volume and the open interest of options, depending
on the time period and the level of future returns.

5. Robustness
Table 10 showswhether the results of this study hold when the effects of the past returns and
the past volatility of underlying assets are controlled for in the regression model [5]. Panel A
and Panel B show the results from regressing CAR (0,1) of an underlying stock on the O/S
ratio with the models which include CAR (�10,�1) and CAR (�20,�1), respectively. Panel C
and Panel D show the results from regressing CAR (0,1) of the underlying stock on the O/S
ratiowith themodelswhich includeVol (�10,�1) andVol (�20,�1), respectively. Vol (�10,�1)
and Vol (�20,�1) are calculated by averagingVolatility from day t�10 to day t�1 and from
day t�20 to day t�1, respectively. Panel E shows only the regression coefficients of CAR
(0,20) in the results from the models used in Panel A, Panel B, Panel C, and Panel D,
respectively.

According to the results from robustness test, the return predictability of option ratios
remains consistent when the relation between the option ratios and the future returns are
estimated with the regression models that include the past return or the past volatility of an

1 (Low) 2 3 4 5 (High)

Panel A. Effects of the C/P 1 ratio and the C/P 2 ratio on CAR (0,1)
C/P 1 0.1219* (1.81) 0.0027 (0.33) 0.0000 (0.02) 0.0243** (2.34) 0.0515 (0.53)
C/P 2 �0.2082** (�2.04) �0.2609** (�2.63) �0.0234 (�0.41) 0.3633** (2.40) 1.0556*** (2.75)

Panel B. Effects of the C/P 1 ratio and the C/P 2 ratio on CAR (0,3)
C/P 1 �0.0523* (�1.83) �0.0010 (�0.26) 0.0079 (0.70) �0.0024 (�0.16) 0.0414 (0.33)
C/P 2 0.0514 (0.28) �0.1534** (�2.47) 0.1123 (1.21) 0.7120*** (4.47) 1.7019*** (3.83)

Panel C. Effects of the C/P 1 ratio and the C/P 2 ratio on CAR (0,5)
C/P 1 �0.0381 (�0.91) �0.0262** (�2.03) �0.0355* (�1.69) 0.0113 (0.56) 0.1027 (0.70)
C/P 2 �0.0716 (�0.49) �0.4728*** (�2.87) 0.0345 (0.26) 0.4654*** (3.05) 1.6805*** (2.97)

Panel D. Effects of the C/P 1 ratio and the C/P 2 ratio on CAR (0,10)
C/P 1 0.2100 (1.45) �0.0639** (�2.00) �0.0148 (�0.71) �0.0005 (�0.18) 0.2409 (0.89)
C/P 2 �0.9805** (�2.17) �0.2405 (�1.43) 0.0408 (0.31) 0.3745*** (2.70) 1.1907 (1.43)

Panel E. Effects of the C/P 1 ratio and the C/P 2 ratio on CAR (0,20)
C/P 1 0.1813 (1.29) �0.0151 (�1.13) �0.0208 (�1.13) 0.1726* (1.73) 0.3654 (0.90)
C/P 2 �0.8929 (�1.29) �0.3727*** (�2.93) �0.1624 (�0.90) 0.5435*** (2.78) 1.0009 (1.09)

Note(s): This table shows the result from regressing future underlying stock returns on the option ratios for
quintiles sorted by each period of future returns. 1(Low), 2, 3, 4 and 5 (High) represent a quintile with the lowest
CAR through the highest CAR, respectively. The dependent variables are CARs (0,T), which is calculated by
cumulating the daily abnormal returns for the period of T days from day 0 (announcement date). Abnormal
return is calculated by subtracting the return of themarket composite index from the return of a stock. Both the
C/P 1 ratio and the C/P 2 ratio are included in each regressionmodel. The intercept and the control variables are
not shown for the readability. C/P 1 represents the C/P 1 ratio, which is calculated as the log of call option
trading volume to put option trading volume and C/P 2 represents the C/P 2 ratio, which is calculated as the log
of open interest of call option to that of put option. The intercept and the control variables are not shown for the
readability. The t-values arewithin the parentheses. ***, **, * represent the statistical significance at the levels of
1%, 5%, 10%, respectively

Table 9.
Regressions with the
models including both
the C/P 1 ratio and the
C/P 2 ratio
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underlying asset. It proves that the results of our study are not from the effect of the past
returns or the past volatility but they suggest the predictive power of the option ratios for
future underlying stock return.

6. Concluding remarks
Prior research shows that informed traders prefer the options market to the stock market for
several reasons. It implies that information about stocks may be released in the options
market. Using the single stock options listed on the Korea Exchange, we test whether two
well-known option trading volume ratios can have the predictability for the future returns of
an underlying asset, and whether there is a superior indicator if both ratios have the
statistically significant return predictability.

Main findings of this paper are as follows. First, the O/S ratio, which reflects the option
trading volume to the stock trading volume, has the predictive power for future underlying
stock return. Second, the C/P ratio, which is the trading volume of call options to that of put
options, also predicts the future returns of an underlying stock. Third, the effect of the O/S
ratio is relatively stronger in predicting the future returns than that of the C/P ratio is. This
result is consistent with Blau et al. (2014).

Our study provides evidence that information achieved in the options market has the
predictive power for future returns of the underlying asset, based on the notion of informed
traders’ preference over the options market to the stock market. In particular, we analyze the
options of single stocks, which are little studied in prior research. The results of our study
suggest that the single stock options market is efficient and influences the price discovery
process of the stock market.

The volume indicators used in this study are calculated by aggregating both the sale
volume and the purchase volume. It leads to a limitation in this study since the indicators do
not deal with the net trading volume, which is calculated by subtracting the sale volume from
the purchase volume. We expect that further research with net trading volume measures will
generate meaningful results.

Notes

1. Put-call ratio or call-put ratio is used depending on the research. Our study does not differentiate
them since the economic interpretation does not change.

2. The KOSPI (Korea Composite Stock Price Index) is used as the market composite index for most
observations and the KOSDAQ composite index is used for only one stock, which is listed on
KOSDAQ.

3. We calculate the CARs for the periods starting on the announcement date as this study aims to
analyze option ratios’ predictive power for future returns using the events of preliminary earnings
announcement. We are grateful for the anonymous reviewer for this valuable comment.

4. Future returns are represented by CAR (0,T), which is the cumulative abnormal return for the period
of T days from day 0 (the announcement date). Abnormal returns are calculated by subtracting the
return of KOSPI for the stocks listed on the KOSPI market and that of KOSDAQ for the stocks listed
on the KOSDAQ market, respectively, from the return of each stock.

5. We are grateful to the anonymous reviewer for this valuable comment. Using the recommended
models, we carried out regressions for O/S, C/P 1, and C/P 2, respectively. Since the results
repeatedly show those in the previous tables, we only present the table with O/S.
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