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Abstract

Using the next-day and next-week returns of stocks in the Korean market, we examine the association of option
volume ratios — i.e. the option-to-stock (O/S) ratio, which is the total volume of put options and call options
scaled by total underlying equity volume, and the put-call (P/C) ratio, which is the put volume scaled by total
put and call volume — with future returns. We find that O/S ratios are positively related to future returns, but
P/C ratios have no significant association with returns. We calculate individual, institutional, and foreign
investors’ option ratios to determine which ratios are significantly related to future returns and find that, for all
investors, higher O/S ratios predict higher future returns. The predictability of P/C depends on the investors:
institutional and individual investors’ P/C ratios are not related to returns, but foreign P/C predicts negative
next-day returns. For net-buying O/S ratios, institutional net-buying put-to-stock ratios consistently predict
negative future returns. Institutions’ buying and selling put ratios also predict returns. In short, institutional
put-to-share ratios predict future returns when we use various option ratios, but individual option ratios do not.
Keywords Option-to-stock volume ratio, Put-call ratio, Return predictability, Investor type,

Net buying volume

Paper type Research paper

1. Introduction

Recent empirical studies argue that option ratios that are based on trading volume contain
information for future underlying equity prices, so they predict future returns. Pan and Poteshman
(2006) examine the put-call volume ratio (P/C ratio), a buyer-initiated put volume scaled by total put
and call volume and find that stocks with low P/C ratios outperform stocks with high P/C ratios at
the daily level. This finding suggests that P/C ratios predict future underlying stock returns.
Meanwhile, Johnson and So (2012) show the return predictability of option-to-stock (O/S) volume
ratios — 1e. the total volume of put options and call options scaled by total underlying equity
volume — based on their results that weekly O/S ratios are negatively related to next-week returns.
Ge et al. (2016) also find that the O/S ratio is negatively related to the subsequent week’s stock
returns. Blau ef al. (2014) demonstrate that both P/C ratios and O/S ratios predict negative future
stock returns, but the predictability in P/C ratios is temporary, on the daily and weekly levels. O/S
ratios are significantly negatively related to daily, weekly, and monthly returns [1].
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The studies’ results are due to private information held by informed traders, which
derivatives markets may have more than equity markets do. Pan and Poteshman (2006)
document that the economic source of predictability of P/C ratios is nonpublic information
possessed by options traders and find that these ratios have greater predictability for stocks
with higher concentrations of informed traders. Roll et al. (2010) examine O/S ratios around
earnings announcements and find that post-announcement absolute returns are positively
related to the pre-announcement O/S ratio, indicating that at least part of the pre-
announcement options trading is informed. Johnson and So (2012) also find that the O/S ratio
predicts the sign and magnitude of earnings surprises and abnormal returns at quarterly
earnings announcements in the following week, suggesting that the O/S ratio reflects private
information and that the information is incorporated into stock prices following a subsequent
public disclosure of the news. They argue that the informativeness of the O/S ratio reflecting
private information is induced by more participation of informed investors in options
markets. Their model shows that short-sale costs in equity markets make option markets an
attractive venue for traders with negative news; as a result, stocks with higher O/S ratios,
which may be driven by increased put option volume from informed traders, have lower
returns in the future.

The explanation for these relationships that informed traders prefer the option market is
supported by the theoretical literature. Black (1975) explains that informed traders prefer to
trade instruments in option markets that provide more leverage opportunities. In an
asymmetric information model from Easley et al (1998), informed traders choose to trade in
both option and equity markets and suggest that informed investors prefer to trade in options
markets when the leverage that is implicit in options is larger [2]. Chen ef al. (2005) find
evidence for the argument that informed traders’ trade in both the equity and options markets
and show that some informed traders are probably attracted to out-of-the-money options
because of these options’ higher liquidity, lower premiums, and higher delta-to-premium
ratios. Similarly, Diamond and Verrecchia (1987) and Danielsen and Sorescu (2001) argue that
informed investors favor option trading because of constraints to short sales in stock
markets. In addition, An et al. (2014) and Chung et al. (2018) support this argument that
options markets can attract informed traders due to greater liquidity, higher leverage effects,
and lower transaction costs.

Since informed traders prefer the options markets, option trades may contain information.
Easley et al. (1998) examine whether information flows into equity prices through the options
market such that certain options transactions contain information. Cremers and Weinbaum
(2010) find that option price deviations related to put-call parity contain information not yet
incorporated in the prices of the underlying stocks. Their empirical results support the
theoretical prediction that directional option volume signals private information that is not
yet reflected in equity prices. In a related study, Chakravarty ef al. (2004) find evidence of
significant stock price discovery in the options market and that options markets tend to be
more informative when the options trading volume is high and when the stock volume is low.
Kacperczyk and Pagnotta (2019) argue that the options volume includes more private
information than equity volume does. Other articles also support the view that options
trading conveys stock price information (DeTemple and Jorion, 1990; Figlewski and Webb,
1993; Kumar et al., 1998; Chan et al., 2002; Cao et al., 2005; Battalio and Schultz, 2006; Roll et al.,
2009; Cao and Wei, 2010; Hao et al., 2013; Hu, 2014).

However, many individual investors participate in Korean options markets as well as
equity markets. Individual traders’ option volume accounted for an average of 24.6% of the
total options volume in the Korean market from 2015 through 2021,[3] so their high trading
volume means that the options market has many noise traders, making option trades in the
Korean market less informative. On the other hand, as Kim (2007) argues, individual
investors in the Korean market intend not to hedge their risk but to bet on price movement, so

Whose option
ratios contain
information

59




JDQS
32,1

60

the association between future returns and option volume ratios may differ from that of other
markets. Prior studies do not show consistent results for the association between the option
volume of individual stocks and the future stock return. For example, Woo and Kim (2021)
analyze the trading volume of options before the preliminary announcement of the
underlying stocks’ performance on the Korean market and stock price responses to the
announcement and find that the O/S ratio is negatively related to future returns for firms with
good news events and positively related to future returns for firms with bad news.

In this paper, we use individual stocks in the Korean market to examine the determinants
of O/S ratios and P/C ratios and the relations between these ratios and future returns. Our
evidence indicates that market-adjusted returns on the observation day of O/S and P/C ratios
have significant positive relations with the options ratio. That is, the O/S volume and the P/C
volume are larger when the underlying stock returns that are in excess of market returns are
higher. Size has a positive association and the book-to-market ratio has a negative association
with the O/S ratio after controlling for other variables. Stocks in the higher O/S ratio have
lower trading volume and short-selling volume and stocks with higher P/C ratios have
significantly larger sizes.

We investigate the relation between O/S ratios and P/C ratios and future returns in
regression analyses and use the next-day and next-week raw and market-adjusted returns as
the future return. We find a positive relation between O/S ratios and future returns but no
significant relation between P/C ratios and future returns.

We also calculate individual, institutional, and foreign investors’ option ratios and
investigate which ratios have a significant association with future returns based on
institutional traders being informed investors and individual investors being uninformed.
Ryu and Yang (2018) use the KOSPI 200 index options in Korea to document that foreign
investment firms’ options trading volume predicts the next-day spot returns. Their study
suggests that information in the options volume depends on the characteristics of its traders.
The influence of retail investors in the equity and derivatives markets is growing in many
countries, including the USA, so our study contributes to understanding the changing market
circumstances. We use the O/S ratios and net buying O/S ratios of investors in our
regressions. The net buying O/Sratio is the net buying option volume (calls or puts) scaled by
total share volume for each individual, institutional, and foreign investor. Many studies use
the overall option volume ratios, but the types of information that calls and puts reflect differ
depending on the investor’s option position (Ge ef al., 2016; Ryu and Yang, 2018). We expect
that the net buying O/S ratios show more clearly than the total option volume whether
mvestors’ information is good or bad.

We find that higher O/S ratios of all investors predict higher future returns but that
institutional and individual investors’ P/C ratios have no significant association with returns.
Foreign investors’ P/C ratio predicts negative next-day raw and market-adjusted returns.
When we use investors’ net buying O/S ratios as the explanatory variables in our regressions,
mnstitutional investors’ net buying put-to-stock ratios consistently predict negative future
returns, but other investors’ net buying O/S ratios do not. In our additional tests, institutional
investors’ buying and selling put volume ratios predict future returns. In short, institutional
investors’ put-to-share volume ratios predict future returns when we use various option ratios
in our analyses, but individual investors’ option volume ratios do not.

Our contribution is as follows. The literature on the association between the option volume
ratio and the future return argues that as the higher option ratio indicates relatively high
informed trading in the option market, it contains larger information for future prices and so
predicts future returns. Although the empirical studies partially find evidence supporting
this argument, they do not directly reveal whether the significant relation between the option
ratio and the future return is due to informed trading. Almost all studies regarding option
ratios of individual stocks use total trading volume for the option volume, not the volume of



the type of investors. However, we use the option ratios of the type of investors and test their
return predictability, to examine whether informed investors trade securities using their
information more in option markets. In general, institutional traders have more information
than individual traders who are regarded as noise traders. Most of the foreigners in Korean
markets are also institutional traders, so have more information than retail traders.
Therefore, our study contributes to filling this gap in the literature by showing the direct
effect of informed volume in option markets on future stock returns, distinguishing from
noise trading volume.

Moreover, we examine the buying, selling, and net buying O/S ratios for each of the call
and put option of each investor, while the O/S ratio in the literature is calculated using the
total volume of put options and call options. We find that the buying, selling, and net buying
put-to-share ratios of institutional traders significantly predict future returns but any ratios
of individual traders do not. These results indicate that informed traders involving
institutional investors buy (sell) more put options when they have negative (positive) news,
supporting the expectation of the literature. Thus, our study also contributes to the literature
by finding which option the informed traders prefer and trade with information.

The rest of the paper is organized as follows. Section 2 describes the data and defines the
variables used in our study. Section 3 shows the characteristics of five portfolios based on
option volume ratios and the determinants of option ratios. Section 4 examines option volume
ratios and future returns. Section 5 concludes the study.

2. Data and variables

The data used in our study come from DataGuide and the Market Data System of the Korea
Exchange. We obtain from DataGuide the daily volume for all call options and put options.
DataGuide also provides the trading volume, returns, market capitalization, volatility, and
other firm fundamentals, including the accounting data of underlying stock. From the Market
Data System we gather the daily option volume of individual, institutional, and foreign
traders. The sample period begins in November 2013, when the Korean option market system
was reorganized and reopened and ends in May 2022. We exclude the stock-day observations
with zero call or zero put contracts to reduce the measurement problems that are associated
with illiquid option markets, as in Blau ef al. (2014). Transactions that occur within five days
(i.e., one week) before the option’s exercise date are excluded because option volume may
increase heavily close to the option position. Our final sample consists of 37 firms and 42,750
stock-day observations.

We calculate O/S ratios and P/C ratios. The O/S ratio is defined as the total option volume
(calls and puts) scaled by the total share volume over the day. The P/C ratio is defined as the
total put volume scaled by the total option volume over the day. We also compute these two
ratios for individual, institutional, and foreign investors. The O/S ratio of investor j (O/S_j) is
defined as investor j’s option volume divided by the investor j’s share volume, where j is an
individual investor (ind), an institutional investor (inst), or a foreign investor (forg). The P/C of
investor j (P/C_j) is investor j’s put option volume divided by the investor j's option volume.
Since one contract of an individual stock option consists of ten stocks in Korea, we multiply
the option volume by 10 when using stock volume to make option ratios.

In measuring call option ratios and put option ratios, the C/S ratio is defined as the call
option volume scaled by the total share volume and the P/S ratio is the put option volume
scaled by the total share volume. For investors, The C/S and P/S of investor j (C/S_j and P/S_j)
are investor j’s call option volume and put option volume, respectively, divided by investor j's
share volume.

To take into account investors’ net buying option volume, we define Net C/S_j as the
difference between investor j’'s buying and selling call volume, scaled by investor j’'s share
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Table 1.
Variable definitions

volume. Net P/S_j is defined as the difference between investor j's buying and selling put
volume, scaled by investor j's share volume.

In investigating the predictability of option ratios, our main variable is the return (Ret,) on
date t. In our regression analyses, we add other variables to control for firm characteristics that
may affect stock returns: LogSize, is the log of the total number of common shares outstanding,
multiplied by the closing stock price on date t; and BM is the book value of common equity
scaled by the market value of the common stock (i.e., Size) on date t (the book value of equity is
from the latest available accounting statement). We also control for the prior returns, volatilities,
and trading volume that might be related to returns and trading activities: the return on date t-1
(Rety.1), the standard deviation of the stock return estimated from daily returns during the year
before date t (STD,), and the log of 1 plus the total trading volume of the stock on date t
(LogTV). In addition, short-selling volume is the log of 1 plus the total short-selling volume of
the stock on date t(LogShrtTV,). Table 1 defines the main variables used in this paper.

Table 2 presents the summary statistics of the main variables, and Table 3 reports the
correlation coefficients among the variables using daily data. As foreign investors rarely
traded before October 2021 in the Korean option market, the sample period for the variables
related to foreign option trading begins in October 2021 in Tables 2 and 3 This period is too
short, but we use the statistics for the measures for foreign investors’ option volume ratios to
compare with other investors’ results. Table 2 shows that the average stock has an O/S ratio
0f 0.063, a P/C ratio of 0.463, and a daily option (calls and puts) volume of 2,499.6 contracts. As
the average of P/Cratios is less than 0.5, the trading volume of put options is smaller than that
of call options. The O/S ratios are heavily right skewed, which is consistent with Johnson and
So’s (2012) and Blau et al’s (2014) samples. Following Johnson and So (2012) and Blau ef al.

Variable Definition

Variables for option volume ratio

0/S (Call volume + Put volume)/total share trading volume

P/IC Put volume/(Call volume + Put volume)

C/S Call volume/total share trading volume

P/S Put volume/total share trading volume

Variables for investor j’s option volume ratio

0/S_j (Call volume for j + Put volume for j)/share volume for j, where j is an individual (ind),
institutional (inst), or foreign (forg) investor.

P/C_j Put volume for j/(Call volume for j + Put volume for j), where j is an individual (ind), institutional
(inst), or foreign (forg) investor.

CIS_j Call volume for j/share volume for j, where j is an individual (ind), institutional (inst), or foreign
(forg) investor.

P/ISj Put volume for j/share volume for j, where j is an individual (ind), institutional (inst), or foreign
(forg) investor.

Net C/S_j (Buying call volume for j — selling call volume for j)/share volume for j, where j is an individual
(ind), institutional (inst), or foreign (forg) investor.

Net P/S_j (Buying put volume for j — selling put volume for j)/share volume for j, where j is an individual

(ind), institutional (inst), or foreign (forg) investor.

Variables related to firm characteristics

Ret Daily raw return

LogSize Log(1+ total number of common shares outstanding X market value of the common stock)
BM Book value of common equity/market value of the common stock

STD The standard deviation of the daily stock return during the year before the date

LogTV Log(1+ total trading volume of the stock)

LogShrtTV  Log(1+ total short selling volume of the stock)




N Mean STD Q1 Median
Panel A: Option ratios and firm fundamentals
0/s 42,742 0.063 0.156 0.003 0.017 0.062
P/C 41,877 0.463 0.203 0.349 0471 0.574
Option volume 42,743 2,499.6 4176.8 268 1,146 3117
C/S 42,742 0.033 0.082 0.002 0.009 0.032
P/IS 42,743 0.030 0.080 0.001 0.008 0.028
Ret 42,750 0.024 2274 -1.20 0 112
LogSize 42,750 30.335 1.071 29.740 30.420 30.834
BM 42,750 1.323 0.942 0.596 1.151 1.854
STD 42,705 0.022 0.006 0.018 0.021 0.025
LogTV 42,750 24.724 1.113 24.051 24.624 25.302
Panel B: Option ratios for institutional investors
O/S_inst 42,741 0.185 0.541 0.009 0.047 0.170
P/C_inst 41,821 0.463 0.205 0.348 0470 0.574
C/S_inst 42,741 0.096 0.274 0.004 0.024 0.089
P/S_inst 42,741 0.088 0.288 0.003 0.020 0.077
Net C/S_inst 42,741 —0.006 0.540 —0.009 0 0.010
Net P/S_inst 42,742 0.005 0.104 —0.002 0 0.003
Panel C: Option ratios for individual investors
O/S_ind 42,742 0.052 0.170 0.001 0.009 0.040
P/S_ind 42,742 0.025 0.087 0.000 0.003 0.018
C/S_ind 42,742 0.027 0.093 0.000 0.004 0.020
P/S_ind 42,742 0.025 0.087 0.000 0.003 0.018
Net C/S_ind 42,741 —0.003 0.652 —0.008 0 0.009
Net P/S_ind 42,742 0.005 0.120 —0.002 0 0.002
Panel D: Option ratios for foreign investors
0/S_forg 5,295 0.062 0.099 0.010 0.028 0.071
P/C_forg 5,192 0471 0.186 0.366 0472 0.580
C/S_forg 5,295 0.032 0.053 0.005 0.014 0.037
P/S_forg 5,295 0.029 0.050 0.004 0.013 0.033
Net C/S_forg 5,295 —0.002 0.044 —0.006 0 0.005
Net P/S_forg 5,295 0.0001 0.042 —0.006 0 0.006

Note(s): This table reports the summary statistics of the main variables using daily data. The sample period
for Panels A and B is from November 2014 to May 2022. The sample period for Panel C is from October 2021 to
May 2022
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Table 2.
Summary statistics for
the main variables

(2014), we rank option ratios into quintiles and use the ranking indicator instead of the actual
value in later analyses. The average O/S ratio for institutional traders is 0.185, which is higher
than that for individual traders, 0.052. In fact, while individuals trade stocks in the Korea
stock markets more than institutions do, institutions trade options in the option market more
than individuals do. Institutional investors’ net buying option volumes for institutional
traders have negative averages because some of them act as liquidity providers, but their
medians are zero. Individual traders’ net buying option volumes have positive averages
because their trading is not generally intended to hedge their risk but to bet on the price
movement, but their medians are zero. Although the sample period for the variables related to
foreign investors’ option trading is not short, we present the summary statistics to compare
with other investors’ transactions. The average foreign investor’s P/C ratio is 0.471, which is
the highest among the three types of investors, and their net buying ratios of calls and puts
are the closest to zero.

In Table 3, the O/S ratio is highly correlated with institutional, individual, and foreign
investors’ O/S, call-to-stock (C/S), and put-to-stock (P/S) ratios. The P/C ratio is also highly
correlated with all investors’ O/S, C/S, and P/S ratios. The correlations between the C/S ratios
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Correlation coefficients
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Table 3.



and the P/Sratios are high. An investor’s net buying call option ratio is also highly correlated
with the investor’s net buying put option ratio. Therefore, an investor’s option trading may be
associated with other investors’ trading and an investor’s call option trading activity may be
associated with the investor’s put option trading activity. Since foreign investors rarely
traded in the Korean options market before October 2021, our sample period for the foreign
option ratios begins in October 2021 and ends in May 2022. This period is too short, thus, we
do not include the correlation coefficients for the foreigner’s variables in Table 3, but they are
correlated with institutional investors’ variables.

3. Characteristics of portfolios based on option volume ratios

To investigate the relations between the two option ratios and other variables, we sort stocks
by O/S ratios or P/C ratios and construct five portfolios. Then we calculate the means of the
variables for each of the five option ratio quintiles. Table 4 shows the means of the variables
for the O/S ratio quintiles and the P/C ratio quintiles. The variables in the first and second
rows are the return and market-adjusted return on the observation day of the option ratios.
The market-adjusted return is calculated as the difference between the stock return and the
return on the index, with the latter including all stocks in the market in which the stock is
listed. Stocks with the lowest O/S ratio have higher market-adjusted returns (and returns)
than those with the highest O/S on the same day, but the difference is insignificant. However,
stocks with the highest P/C ratios have significantly higher market-adjusted returns; that is,
investors trade put options more than they do call options when the underlying stock returns
are far higher than the market returns.

Table 4 shows that firms whose stocks have the highest O/S ratio are likely to be smaller
firms (LogSize) and to have lower book-to-market (BM) ratios, lower one-year volatility of
daily returns (STD), lower trading volumes (LogTV) and lower short-selling volumes
(LogShrtTV). Stocks that are in the highest O/S ratio quintile have significantly lower P/C
ratios than those in the lowest O/S ratio quintile do. The institutional investors’ P/C (P/C_inst)
in the highest O/S quintile is also significantly lower than it is in the lowest O/S quintile, which
suggests that institutional investors trade call options more often when the volume of option
trading is large. Institutions are net sellers of both calls and puts only when the O/S ratio is in
the highest quintile. Overall, in the highest O/S quintile, institutional traders tend to sell more
calls. However, individual investors’ P/C ratios (P/C_indi) does not change with O/S ratios, but
their net buying option ratios (Net C/S_indi and Net P/S_indi) increase with their O/S ratios.
This result suggests that, when individual traders demand more options and option volume
increases as a result, some institutions sell options as liquidity suppliers. In addition, foreign
investors’ P/C ratio in the lowest O/S quintile is significantly lower than it is in the highest O/S
quintile, which means that foreign investors trade more put options when the option trading
volume is larger.

Table 4 also shows that the firms whose stocks have the highest P/C ratios are likely to be
larger firms and to have lower BM ratios, lower volatility, and higher trading volumes. For
the O/S ratio across the P/C quintiles, stocks in the highest P/C, P/C_inst, and P/C_indi ratio
quintiles have significantly higher O/S ratios than those in the lowest P/C ratio quintile, but
the association is not a monotonic linear relationship. For investors’ net buying option volume
ratios, the net P/S ratios of stocks with the highest P/C ratios are significantly higher than
those with the lowest P/C ratios and the net C/S ratios of stocks with the highest P/C ratios are
significantly lower. However, other investors’ net buying option volume ratios do not
monotonically change with the P/C ratio quintiles.

To examine the determinants of option ratio quintiles while controlling the effects of other
variables, we perform regressions of the O/S ratio quintile and the P/C ratio rank and report
results in Table 5. Following Johnson and So (2012) and Blau et al. (2014), we estimate
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Whose option

0/SQ) PICQ . :
Dependent variable 0 2 &) @ ratios contain
information
Ret 0.006 —0.003
(1.59) (—=0.22)
Mrk-adj Ret 0.0077#* 0.007*
(3.26) (2.16)
LogSize 0.392%# 0.394%# 0.066%* 0.070k* 67
(3.20) (3.22) 2.73) (2.88)
BM —0.205%* —0.204%* -0.018 -0.017
(—2.31) (—2.30) (—0.77) (—0.75)
STD —10.687 —10.788 —6.339 —6.416
(—0.70) (—0.71) (~1.36) (-1.38)
LogTV —0.608%*** —0.612%%* —0.026 —0.033
(—5.58) (—5.62) (-1.23) (—1.54)
LogShrtTV —0.024** —0.023%* —0.005 —0.005
(—2.27) (—2.23) (—=0.97) (—=0.83)
0/SQ) —0.021°%* —0.022%*
(—2.39) (—247)
PICQ) —0.019%* —0.019%*
(=2.31) (—2.39)
Constant 6.227* 6.257* 0971 1.011
(1.78) (1.79) (1.51) (1.59)
Year dummy Yes Yes Yes Yes
Observations 41,841 41,841 41,841 41,841
Adjusted R? 0.106 0.106 0.003 0.003
Note(s): This table reports the results from regressions of the option volume ratio quintiles, the O/S(Q) and the
P/C(Q). t-statistics are based on standard errors adjusted for a firm-clustering effect and are in parentheses. ***, Table 5.
** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. The sample period is from Determinants of option
November 2014 to May 2022 volume ratios

regressions using the quintile rank of the O/S and P/C ratios, O/S(Q) and P/C(Q), as opposed to
the option ratios themselves, since the option ratios are right-skewed. We expect that this
approach will reduce the outlier effect. Standard errors are adjusted for the firm-clustering
effect and year dummies are included. The explanatory variables are the raw return (Ret) or
market-adjusted return (Mrk-adj Ret) on the same day as the observation of option ratios, firm
size (LogSize), the BM ratio, the one-year volatility of daily returns (STD), the trading volume
(LogTV), and the short-selling volume (LogShrtTV).

The results indicate that returns on the observation day of the O/S and P/C ratios have a
significant relationship with the option ratio quintiles, but the market-adjusted returns are
higher when the O/S and P/C ratios are higher. That is, the O/S volume and the P/C volume are
larger when underlying stock returns in excess of market returns are higher. Size and BM
ratio have a positive association and a negative association with the O/S ratio rank,
respectively, after controlling other variables. Stocks in the highest O/S ratio quintile have
lower trading volumes and short-selling volumes, probably because the denominator of the
dependent variable is stock volume. Stocks in the highest P/C ratio quintile have significantly
larger sizes, but other variables have no significant association. The relations between the
O/S and P/C ratio quintiles are significantly negative.

4. Option volume ratios and future returns

4.1 Full sample

To examine the return predictability of the option volume ratios, we regress the future return
on the option volume ratios, controlling for the effect on firms’ stock returns of firm
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characteristics like size, BM ratio, volatility, and stock trading volume. The dependent
variables are the next-day raw return (Ret, 1) and the next-day market-adjusted return (Mrk-
adj Ret;,1). The main explanatory variables of interest are the O/S ratio quintile (O/S(Q)) and
the P/C ratio quintile (P/C(Q)) on day ¢. All control variables are used for the observations on
day t. We also add the stock return on day ¢ as a control variable to control for firm
characteristics that may affect the next-day return. Our regressions adjust standard errors
for the firm-clustering effect and include year dummies. Table 6 reports the results of the
regressions.

When we use the next-day raw return as the dependent variable (regressions 1, 2, and 3),
the O/S quintiles have a significantly positive association with the next-day return, but the
P/C quintile has no significant association with future returns. This result is opposed to those
of prior studies like Johnson and So (2012), Ge et al. (2016), and Blau et al. (2014), who find
a negative relation between option ratios and future returns in the US. In Korea,
a representative emerging market, the O/S volume ratio predicts positive future returns.
We also use the next-day market-adjusted return as a dependent variable, reporting the
results in regressions 4, 5, and 6 in Table 6. The coefficient of the O/S quintile is significantly
positive when the O/S quintile is used as the explanatory variable, but not when the P/C
quintile is used, as the previous results from regressions using the raw return as the
dependent variable (regressions 1, 2, and 3) show. Therefore, stocks with higher O/S ratios
outperform the market return. However, when we use both the O/S ratio quintile and the P/C
ratio quintile as explanatory variables, the significance of the O/S ratio quintile’s coefficient
decreases, although the coefficient is still positive.

To determine whether the predictability of option ratios, especially the O/S ratio, persist
over a week, we run equivalent regressions but use the next week’s raw return (Ret;, 1, ¢5)
and market-adjusted return (Mrk-adj Ret; 1, ,5) as the dependent variables. The results are
reported in Table 7. In regressions 1, 2, and 3, the return predictability of the O/S quintile
persists for a week, and the coefficients of the P/C quintiles are insignificant. The coefficients
of the O/S quintiles are also insignificant when we use the next-week market-adjusted return
as the dependent variable.

Since individual traders, who are generally regarded as noise traders, participate heavily
in the Korean option market, we divide the total option volume ratios into institutional,
individual, and foreign option ratios and investigate their return predictability.

4.2 Institutional investors
Institutional traders are known to be more informed investors than individual traders are, so
we examine whether institutional traders’ option volume ratios predict future returns. First,
we perform the regressions as in Section 4.1 but revise the main explanatory variables such
that the two main explanatory variables are the institutional investors’ O/S quintile and P/C_
inst quintile, instead of the overall O/S ratio quintile and the P/C ratio quintile. To identify
institutional investors’ O/S quintile and P/C_inst quintile, we rank institutional investors’
option ratios (O/S and P/C_inst) into quintiles and use the quantile number as their values of
the O/S_inst(Q) and P/C_inst(Q). We also include institutional investors’ net buying option
volume ratios of institutional traders, Net C/S_inst and Net P/S_inst as explanatory variables
because investors’ large net buying call volume means that they expect it to outperform the
stock, and the large net buying put volume means that they expect it to underperform the
stock. Thus, when we test the net buying option volume, we can more directly determine
whether investors have information.

For our tests, we rank institutional investors’ net buying O/S ratios (Net C/S_inst and Net P/
S_inst) into quintiles and use the quantile numbers, Net C/S_inst(Q) and Net P/S_inst(Q). Since
institutional investors’ O/S ratios are scaled by their stock volume, we use the stock volume
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(LogTV_inst) instead of the total trading volume (LogTV). We calculate the stock volume,
LogTV_inst;, as the log of 1 plus the institutional trading volume of the stock on date t. Our
regressions adjust standard errors for the firm-clustering effect and include year dummies.

Table 8 presents the results from regressions that use institutional investors’ option ratios,
both with the next-day raw return as the dependent variable and with the next-day market-
adjusted return as the dependent variable. When we use the next-day raw return and use only
one option ratio variable of institutional traders as the explanatory variable (regressions 1, 2,
3, and 4), the O/S quintile has a positive association with the next day’s return and the P/C
ratio does not have a significant association, which is like the result when we use the total O/S
quintile (Table 6). The coefficients of institutional investors’ net buying option ratios are
significantly negative. Regression 5 uses four option ratio variables as the explanatory
variables, and only the O/S_inst quintile and net buying put volume ratios (Net P/S_inst(Q))
have a significant association with the future return. Higher net buying put volume means
that investors buy more put options than they sell, perhaps because they expect a decrease in
the stock price. These findings suggest that institutional investors’ net buying put volume
ratios contain information that predicts future returns. Although the coefficient of the net
buying call volume ratio Net C/S_inst(Q)) is significantly negative when other option ratio
variables are not included (regression 3), it is no longer significant when all option ratio
variables are included (regression 5).

When we use one option ratio variable as the explanatory variable (regressions 6, 7, 8, and
9) and use the next-day market-adjusted return as the dependent variable, the results are
similar to those when we use the next-day raw return as the dependent variable. In regression
10, which uses all option volume ratios, the coefficients of the Net P/S_inst quintile are still
significantly negative. Thus, stocks in higher Net P/S_inst quintiles are likely to
underperform the market return. However, the coefficient of the institutional investors’
O/S quintile is insignificant in regression 10. The coefficient of the Net C/S_inst quintile is also
significantly negative, but these trades do not predict future returns.

To test whether the predictability of institutional investors’ option ratios continues after a
week, we replicate previous regressions but use the next week’s raw and market-adjusted
return as the dependent variables. The results are reported in Table 9. The results using raw
returns parallel those in Table 6 that use the next-day raw returns as the dependent variable.
The institutional investors’ O/S and Net P/S ratio quintiles are significantly positively and
negatively related to future returns, so their ability to predict returns persists for a week.
When we use the market-adjusted return as the dependent variable, the significance of the
institutional investors’ O/S quintile disappears but net buying put volume ratios are still
significantly associated with the next-week future returns. Overall, then, the results suggest
that institutional investors’ Net P/S_inst contains information about future returns.

4.3 Individual investors

As many individual traders participate in the Korean option market, we test whether their
option transactions hold information for future returns or differ from institutional investors’
transactions in this regard. We replicate the previous regressions using as explanatory
variables individual option ratio quintiles, the O/S_indi quintile (O/S_indi(Q)), the P/C_indi
quintile (P/C_indi(Q)), the Net C/S_indi quintile (Net C/S_indi(Q)), and the Net P/S_indi
quintile (Net P/S_indi(Q)). To compute these variables, we also rank individual option ratios
into quintiles and use the quantile number as the variable’s value. As individual investors’ O/
Sratios are scaled by their stock volume, that volume (LogTV_indi) is used as the measure for
the trading volume. The individual investors’ stock volume on day t, LogTV_indi, is
calculated as the log of 1 plus the individual trading volume of the stock on day t. The results
are reported in Table 10.
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The results in Table 10 show that only the individual investors’ O/S ratio has a significant
association with the next-day return. Paralleling Table 6, which uses total option ratios, the
coefficients of the individual investors’ O/S ratio quintiles are positive. However, other option
ratios have no significant association with future returns. When we use the market-adjusted
return as the dependent variable, no option ratios are significantly related to future returns.
These findings are consistent with expectations because individual traders are regarded as
noise traders, so their trading volume may not convey information.

We also examine the relationship between the next-week future return and individual
investors’ option ratio, as we did using institutional investors’ data. To save space, we do not
report the findings in detail, but we find that no individual option ratios have significant
associations with the next-week raw or market-adjusted returns.

Overall, we conclude that we need to classify option volume ratios by the type of investor
to test the informativeness of the option ratio, especially in markets in which a high number of
noise traders participate.

4.4 Foreign investors

Ryu and Yang (2018), argue that foreign investors typically have superior information about
the options market and find that foreign institutional investors outperform domestic
institutional and individual traders, especially in emerging options markets (Ahn et al., 2008;
Chang et al., 2009; Lin et al., 2017; Yang et al., 2017). Using the KOSPI 200 index options in
Korea, Ryu and Yang (2018) also find that foreign investment firms’ options trading volume
predicts next-day spot returns. Therefore, we use individual stock options to determine
whether foreign investors’ option ratios have a significant chance of predicting future
returns. Unfortunately, foreign investors rarely traded in the Korean options market before
October 2021, so the sample period for the analyses of the foreign option ratios begins in
October 2021 and ends in May 2022. This period is too short, but we test and report the
findings to compare with other investors’ results and those of prior studies.

We replicate the previous regressions using foreign investors’ option ratio quintiles, the
O/S_forg quintile (O/S_forg(Q)), the P/C_forg quintile (P/C_forg(Q)), Net C/S_forg quintile
(Net C/S_forg(Q)), and Net P/S_forg quintile (Net P/S_forg(Q)) as explanatory variables. For
these variables, we rank foreign investors’ option ratios into quintiles and use the quantile
number as the variable’s value. As foreign investors’ O/S ratios are scaled by their stock
volume, we use their stock volume (LogTV_forg) as the measure for the trading volume. We
calculate the stock volume, LogTV_forg,, as the log of 1 plus foreign investors’ trading
volume of the stock on date t. The results are reported in Table 11.

In Table 11, when we use the next-day raw return as the dependent variable, foreign
investors’ O/S ratio quintiles are positively related to future returns, as was the case with the
results from total and other investors’ O/S ratios. A difference is that the foreign investors’ P/C
ratio quintiles are significantly negatively associated with future returns. We obtain parallel
results when we use market-adjusted returns as the dependent variable. These findings are
consistent with studies like those of Pan and Poteshman (2006) and Blau et al. (2014), who find
the negative return predictability of the P/C ratios in the USA. We do not identify the nationality
of foreign investors in Korean markets, but their P/C’s informativeness is similar to that of
investors in other options markets and different from Korean institutions. Our finding is
consistent with that of Ryu and Yang (2018), who show the negative predictability of the P/C
ratio for the index option in Korea. However, foreign investors’ net option volume ratios, unlike
those of domestic institutional investors, are not significantly associated with future returns.

To determine whether foreign investors’ option ratios can predict returns over a longer
period, we perform equivalent regressions using the next-week raw return and next-week
market-adjusted return as dependent variables. The results are presented in Table 12. When
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the dependent variable is the raw return, the coefficients of the foreign investors’ O/S ratios
are still significant, but the significance of their P/C ratios decreases. When we regress
market-adjusted returns, the coefficients of their O/S ratios are insignificant, but the P/C
ratios have a marginally significant association to future returns.

Overall, foreign investors’ P/C ratios can predict returns, while their net option ratios
cannot, a result that differs from that of domestic institutional traders. There may be some
reasons for the difference in results between them although all of them are usually regarded
as informed traders. First, the sample periods for each investor are different and the sample
period for the foreign option ratios is far shorter. Second, foreign investors do not need to
work as liquidity providers, while institutional option volume includes the volume from
providing liquidity. Meanwhile, like those of other investors in Korea, foreign investors’ O/S
ratios predict positive future returns.

4.5 Robustness test

As robustness tests, we regress future returns on buying and selling option volume ratios,
instead of net volume ratios, for institutional and individual traders. The buying option (calls
or puts) volume ratio for investor j (BC/S_j or BP/S_j) is defined as investor j’s buying option
(calls or puts) volume, scaled by the investor’s share volume. Selling O/S volume ratios for
investor j, (SC/S_j and SP/S_j) are defined as investor j’s selling option (calls or puts) volume,
scaled by investor j’s share volume. We add control variables LogSize, BM, STD, LogTV, and
Ret. Our regressions adjust standard errors for the firm-clustering effect and include year
dummies. Table 13 presents the results. In regressions 1, 2, 3, and 4, the dependent variables
are the next-day raw return, the next-day market-adjusted return, the next-week raw return,
and the next-week market-adjusted return, respectively.

In Table 13, only institutional investors’ buying and selling put-to-stock ratios have a
significant association with all four types of future returns. The coefficients of institutional
investors’ buying P/S ratios are negatively associated with future raw and market-adjusted
returns, and the coefficients of the selling P/S ratios are positively associated with future
returns. This result indicates that institutional investors’ put trading contains information
about future returns, but individual option ratios never have a significant relationship with
future returns. Institutional investors’ buying C/S ratios are also not significantly related to
future returns. Although institutional investors’ selling C/S ratio has a significantly positive
relationship with future returns, these trades do not predict future returns satisfactorily
because selling call volume would expect higher returns.

Our results show that institutional investors’” put-to-share volume ratios predict future
returns when we analyze them using various option ratios. However, individual option
volume ratios do not predict future returns because they do not contain private information.

5. Conclusion
We examine the determinants of the O/S volume ratio and the P/C volume ratio of individual
stocks in the Korean market. Our regressions show that O/S and P/C ratios are higher when
market-adjusted returns are higher. We also show that firms whose stocks have higher O/S
ratios are likely to have larger size and to have lower BM ratios, trading volumes, and short-
selling volumes. Firms whose stocks have higher P/C ratios are likely to have larger size.
We also use regression analysis to investigate the relationship between O/S and P/C ratios
and future returns and find a positive relationship between O/S ratios and future returns but
no significant relationship between P/C ratios and returns when the future return is the next-
day raw return, the next-day market-adjusted return, the next-week raw return, or the next-
week market-adjusted return. Because institutional traders tend to be informed and



Ret 1 Mrk-adj Ret, Retii1, 145 Mrk-adj Ret 1, 45
@) @ &) @
BC/S_inst(Q); —0.005 —0.016 —0.005 —0.042
(—0.24) (—0.88) (-0.11) (-=1.07)
SC/S_inst(Q); 0.031 0.038** 0.053 0.089**
1.57) (2.26) (1.14) (2.51)
BP/S_inst(Q); —0.053%#* —0.045%** —0.120%* —0.104%*
(—3.28) (—3.22) (—2.55) (—2.53)
SP/S_inst(Q); 0.046%* 0.041%* 0.117%%* 0.107%#**
2.24) (2.70) (3.24) (342)
BC/S_indi(Q); —0.005 —0.010 —0.008 —0.030
(-0.32) (—0.80) (-0.21) (=1.14)
SC/S_indi(Q); —0.003 —0.000 —0.027 —0.031
(-0.19) (—0.00) (—0.75) (=1.01)
BP/S_indi(Q); —0.009 —0.011 —0.007 —0.005
(—0.63) (—0.88) (-0.21) (—0.17)
SP/S_indi(Q); 0.015 0.011 0.049 0.026
1.15) (0.85) (1.31) 0.74)
LogSize, —0.017 —0.009 0.015 —0.014
(—0.66) (—042) 0.14) (—0.18)
BM; 0.0517%#* 0.018 0.187%##* 0.063
291) (1.16) 2.75) (1.07)
STD; 9.6607+* 2.058 56.765%** 14.388
(3.09) 0.79) 3.71) (1.24)
LogTV, 0.045%* 0.014 0.123 0.040
1.92) 0.72) (1.51) 0.64)
Ret; —0.0347%#* —0.0277%#* —0.046%+* —0.059%+%*
(—4.14) (—3.98) (—3.76) (—4.68)
Constant —0.925%* —0.151 —5.079%* —0.669
; (—2.09) (—043) (—2.53) (—0.44)
Year dummy Yes Yes Yes Yes
Observations 42,696 42,696 42555 42555
Adjusted R? 0.003 0.001 0.010 0.002

Note(s): This table reports the results from regressions of future returns on the institutional and individual
option buying and selling volume ratio quintiles, that is, BC/S_inst(Q), SC/S_inst(Q), BP/S_inst(Q), SP/S_
inst(Q), BC/S_indi(Q), SC/S_indi(Q), BP/S_indi(Q) and SP/S_indi(Q). The dependent variables in regressions 1,
2, 3 and 4, the dependent variables are the next-day raw return, the next-day market-adjusted return, the next-
week raw return and the next-week market-adjusted return, respectively. t-statistics are based on standard
errors adjusted for firm-clustering effect and are in parentheses. ***, ** and * denote statistical significance at
the 1%, 5% and 10% levels, respectively. The sample period is from November 2014 to May 2022
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Table 13.
Institutional and
individual option

buying and selling
ratios and future
returns

individual investors tend to be uninformed, we also calculate individual, institutional, and
foreign investors’ option ratios to determine which ratios have a significant association with
future returns. Using investors’ O/S ratios and net buying O/S ratios, we find that, for all
investors, high O/S ratios predict higher future returns, but we also find that institutional and
individual investors’ P/C ratios have no significant association with returns; however, foreign
investors’ P/C ratio predicts negative next-day raw and market-adjusted returns. When we
use investors’ net buying O/S ratios as the explanatory variables in our regressions,
institutional investors’ net buying P/S ratios consistently predict negative future returns, but
other investors’ net buying P/S ratios do not. In our additional tests, institutional investors’
buying and selling put volume ratios predict future returns. We conclude that institutional
investors’ put-to-share volume ratios predict future returns when our analyses use various
option ratios, while individual investors’ option volume ratios do not.
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Notes

1. Ryu and Yang (2018) and Woo and Kim (2021) examine the return predictability of two option
volume ratios using the Korean index and individual stock options, respectively.

2. Ge et al. (2016) also show that the role of options in providing embedded leverage is the most
important reason for option trading’s predicting stock returns.

3. From 2015 through 2021, individual and institutional trading accounted for 53.3 percent and 19.9
percent of total trading volume, respectively, in the composite index of Korean stock
markets (KOSPI).
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