Gambling Preferences and Index Option Returns: Evidence from the Taiwanese Options Market 
Abstract
This study examines the relationship between investors' lottery preferences and option returns in the Taiwan index options market. Our findings consistently show a negative relationship between lottery preferences and delta-hedged option returns, and this negative relationship strengthens as moneyness decreases (leverage increases). Further analysis reveals a positive correlation between lottery preferences and the trading volume of individual investors, but not affecting foreign institutional investors. This result suggests that speculative behavior by individual investors impacts the options market, leading to higher option prices and lower delta-hedged returns. This study also develops trading strategies based on lottery preferences that generate significant positive returns and alpha. This study contributes by validating the impact of lottery preferences on option prices, offering insights into demand-based arguments, and enriching our understanding of such preferences. 
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1. Introduction
A growing body of literature suggests that some investors prefer assets with lottery-like features, characterized by low probability but high extreme returns (Barberis and Huang, 2008; Mitton and Vorkink, 2007; Kumar, 2009; Kumar, Page, and Spalt, 2011; Bali, Cakici, and Whitelaw, 2011; Byun and Kim, 2016). This tendency to buy or sell based on these lottery-like features is known as "lottery preference." Investors may choose to trade derivatives instead of equities due to several distinct advantages, including higher leverage, lower margin requirements, and the ability to trade on volatility. If investors who prefer lottery-like assets recognize these characteristics in options, it may further amplify the lottery effect. Additionally, Stein (1987) suggested that speculative trading might also motivate investors to trade options. 
In contrast, prior research indicates that informed trading could be a motivating factor for trading in the options market (Easley, O’Hara, and Srinivas, 1998; Pan and Poteshman, 2006). While the impact of lottery preferences on the stock market has been extensively studied, some recent studies have shifted focus to investigate the influence of these preferences on the options market (Byun and Kim, 2016; Blau, Bowles, and Whitby, 2016). These studies predominantly examine markets dominated by institutional investors, leaving the impact on individual investors' transactions less discussed. Therefore, this study uses index option market data, dominated by individual trading, to measure lottery preference in various ways. It focuses on investigating the linkage between lottery preference and the options market. 
[bookmark: _Hlk152014440]Our study uses the index option (TXO) contracts on the Taiwan Capitalization Weighted Stock Index (TAIEX) from the Taiwan Futures Exchange (TAIFEX).[footnoteRef:2] In contrast to the US market, the TAIFEX exhibits a considerably higher proportion of individual investors than institutional investors. Individual investors being the major participants across almost all types of trades in the TAIEX, as well as the most active in open buy call and put positions (Chang, Hsieh, and Lai, 2009). Considering the trading of individual investors with strong lottery propensity (Han and Kumar, 2013), the TAIFEX presents a unique opportunity to investigate how the speculative trading behavior of individual investors with lottery preferences influences the options market. [2:  In 2021, trading in TAIEX Options accounted for about 50% of the market’s total volume.] 

The use of data from the TXO offers another advantage in examining lottery preferences behavior. Contrary to previous views, some individual investors are attracted to stocks with speculative features, such as high skewness and high volatility (Kumar, 2009; Dorn and Huberman, 2010). The market index mainly reflects market-wide information, commonly known as public information. When all traders within the same market have access to the same set of public information, it becomes less likely for certain investors to possess private information at the market level. For example, Chang et al. (2009) found no evidence to support the notion that individual investors engage in informed trading in TAIEX options trading. Therefore, individual traders may have a reduced likelihood of possessing an information advantage when it comes to TXO trading. Uninformed investors and risk-seeking investors may exhibit a stronger propensity to gamble, resulting in speculative trading affecting option prices for individual investors.
To study the impact of investors' lottery preferences on returns in the TAIFEX index options, we use various skewness measures as proxies for lottery preference. Our empirical findings are summarized as follows: First, our findings show that investors' lottery preferences have a significantly negative correlation with delta-hedged returns in index options. This pattern is consistent across all proxies, regardless of moneyness levels. These results suggest that the speculative trading behavior of investors with lottery preferences influences the options market, leading to higher option prices and lower delta-hedged returns. This is consistent with the findings of Byun and Kim (2016).
Second, our paper investigates the influence of lottery preferences on the trading behavior of both institutional and individual investors. Following the methodology of Gao and Lin (2015), we calculate the trading volume of these groups. Our findings reveal a positive relationship between lottery preferences and the trading volume of individual investors. Additionally, we find a significant and positive impact of lottery preferences on the trading volume of domestic institutional investors. However, the relationship between lottery preferences and the trading volume of foreign institutional investors is found to be insignificant at the 1% level.
These findings suggest that individual investors with strong lottery propensities tend to engage in more trading activities. Further regression results on open interest indicate that individual investors are more likely to hold larger positions when their lottery preference is stronger. Overall, these findings imply that the relationship between lottery preferences and option returns is primarily driven by the trading behavior of individual investors.
Finally, our paper follows Cheng (2019) in constructing trading strategies that time investments in futures using a simple signal to examine whether strategies based on lottery preferences can generate more profits for investors. Compared to the strategy of always holding long or short call options every month, the strategy of selling call options when lottery preference is positive and holding cash when it is negative (S/C strategy) has produced higher returns and alpha. We find that the S/C strategy yields an annualized return of 13.45% per month and an alpha of 16.22% under the 4-factor model. This result indicates that using lottery preferences as a trading indicator can indeed bring additional rewards. 
Despite the recognized complex relationship between traders' lottery preferences and asset prices in the literature (see Kumar, 2009; Bali et al., 2011; Byun and Kim, 2016), recent theoretical models such as those proposed by Mitton and Vorkink (2007) and Barberis and Huang (2008) offer insights into the connection between lottery preferences and asset prices. The mechanisms in the Taiwan index options market are more suitable for examining the impact of lottery preferences compared to the United States, where most index options market participants are institutional investors. This study contributes to the literature in two key aspects: First, we validate the influence of investors' lottery preferences on option prices, providing evidence that demand factors affect option prices (Garleanu, Pedersen, and Poteshman, 2009). Our findings offer new insights into existing research and enhance our understanding of the nature of lottery preferences. Second, behavioral models proposed by Brunnermeier, Gollier, and Parker (2007) and Barberis and Huang (2008) suggest that investors may be excessively optimistic about the extreme positive returns of assets. This belief can lead to an overvaluation of assets with lottery-like characteristics. The relationship we observe between investors and option prices may also be explained by such behavioral models. 
The rest of this paper is organized as follows: Section II introduces the data, variables, and research methodology used in this study, Section III presents the empirical results, and Section IV concludes this paper.
2. Related literature and hypotheses
The impact of investors' lottery preferences on asset pricing can be explained through the works of Mitton and Vorkink (2007) and Barberis and Huang (2008). Mitton and Vorkink (2007) construct equilibrium models using portfolio theory. They assume that investors have the same demand for first-order (mean) and second-order moments (variance) but different preferences for third-order moments (skewness). Their model suggests that investors with a higher demand for skewness (lottery preference investors) will hold less diversified portfolios compared to those with lower skewness demand. Furthermore, because investors with lottery preferences are willing to trade off the mean-variance efficiency of their portfolios for higher positive skewness, assets with high skewness will yield lower returns compared to assets with negative skewness. Barberis and Huang (2008), using a behavioral model, examine how asset pricing is affected when investors make financial decisions based on cumulative prospect theory (Tversky and Kahneman, 1992). Under cumulative prospect theory, investors assign disproportionately high weights to low probability events and prefer wealth distributions with positive skewness. Therefore, investors are willing to pay a premium for lottery-like securities and hold less diversified portfolios to increase skewness. Consequently, relative to predictions from expected utility models, assets with positive skewness may be overvalued and generate negative average excess returns.
Kumar (2009) measures the strength of lottery attributes in stocks using price, idiosyncratic risk, and idiosyncratic skewness. He defines lottery-like stocks as those with low prices and high idiosyncratic risk and skewness. He suggests that investors seeking lottery preferences find low-priced stocks attractive and, similar to lotteries, stocks with high idiosyncratic skewness have a relatively lower probability of achieving high returns. Gamblers may also believe that past extreme positive returns are more likely to recur when idiosyncratic risk is higher. Kumar's empirical findings indicate that portfolios of stocks with strong lottery attributes yield significantly lower average returns compared to portfolios of stocks with weak lottery attributes. Kumar et al. (2011) found that stocks with stronger lottery attributes achieve lower returns in cross-section, especially in companies located in regions with a higher ratio of Catholics to Protestants, where the premiums for negatively skewed lottery attribute stocks are more significant. They argue that, relative to Protestants who have stronger moral opposition to lottery, areas with higher concentrations of Catholics (who have lower opposition to gambling activities) tend to exhibit a stronger gambling inclination.
Individual investors account for the largest share of transactions in Taiwan’s index options market, yet their transactions have no predictive power on the direction and volatility of underlying prices (Chang et al., 2009; Chang, Hsieh, and Wang, 2010). Uninformed and risk-seeking investors may exhibit a stronger propensity to gamble, leading to speculative trading that affects option prices for individual investors. Options can be regarded as lottery-like products, offering access to skewed payoff distributions. Therefore, the options market could serve as an additional gambling venue for investors seeking fun and excitement. Gao and Lin (2015) find that the trading volume of index options decreased significantly on large jackpot draw days, implying a substitution effect between the options market and lotteries. Boyer and Vorkink (2014) also provide evidence that options could be perceived as lotteries.
Building on these studies, this paper examines how the presence of a higher lottery preference in the Taiwan Stock Exchange affects index option returns. Using TXO data, we study the impact of investors' lottery preferences on returns in the TAIFEX index options. We expect to find a negative relationship between the strength of lottery preference and future option returns. When lottery preference is strong, individual investors tend to trade more and hold more positions. 
3. Data description and variable definition
3.1. Data source and sample selection
We used TAIEX Index Options data from January 2002 to December 2021. The options data were sourced from the Taiwan Economic Journal (TEJ) database, which provides daily closing prices, settlement prices, trading volumes, open interest for options, as well as implied volatility and Greeks for the options. Additionally, TEJ offers stock returns, index returns, and daily trading volumes for the three major investors (foreign institutional trader, domestic institutional trader, and individual trader). In our sample selection process, we followed the criteria outlined by Cao and Han (2013) and Byun and Kim (2016). At the end of each month, we selected a call option that met the following criteria: 1. Closest to at-the-money[footnoteRef:3]; 2. Contracts with expiration dates greater than one month; 3. Excluded options contracts that violated the no-arbitrage conditions (e.g., Put-Call parity); 4. We retained options with trading volume greater than zero, implied volatility greater than zero, open interest greater than zero, and delta between 1 and 0.  [3:  At-the-money means that the strike to the underlying price is equal to 1. ] 

3.2. Lottery preference measures
We need to measure to what extent the constituent stocks of the TAIEX resemble a lottery. We referred to skewness (Barberis and Huang, 2008; Kumar, 2009; Mitton and Vorkink, 2007; Jondeau, Zhang, and Zhu, 2019) proposed in past literature to assess the extent of lottery-like characteristics in the TAIEX and its constituent stocks. Stocks with higher levels of skewness (uniqueness) are more likely to be considered as having lottery-like characteristics. Following the approach outlined by Harvey and Siddique (2000), we first estimate the following regression for each constituent stock of the TAIEX in month t:
，        (1)
Where  is the stock return of company i on day d of month t,  is the one-month risk-free rate on day d, and  is the market return on day d of month t. We use the skewness of idiosyncratic returns (idiosyncratic return, i.e., the residual  from the regression equation) as the measure of idiosyncratic skewness (ISKEW) for each company. Then, we obtain the first type of ISKEW for all constituent companies of the TAIEX by market capitalization. 
Next, we estimate Fama and French's (1993) three-factor model for each constituent stock of the TAIEX, following the approach of Ang, Hodrick, Xing, and Zhang (2006). We estimate the three factor regression for each constituent stock of the TAIEX in month t：
，       (2)
Where  is the stock return of company i on day d of month t,  is the one-month risk-free rate on day d, and  is the market return on day d of month t. SMB is the size factor based on the market capitalization of a company. HML is a value factor. It represents the spread in returns between companies with a high book-to-market value ratio and companies with a low book-to-market value ratio. We use the skewness of the residual  from the regression equation as the idiosyncratic skewness for each company. Then, we calculate the ISKEW_Fama for all constituent companies of the TAIEX by market capitalization. 
 In addition to Idiosyncratic Skewness (ISKEW), Bali et al. (2011) and Byun and Kim (2016) use Total Skewness (TSKEW) as another measure of skewness. We calculate the Total Skewness (TSKEW) based on the methods proposed by Bali et al. (2011) and Byun and Kim (2016). We use the daily excess returns of the TAIEX for this calculation：
                         (3)
where  is the total number of trading days in month t.  is the market return on day d of month t.  is the average daily market return for month t.  is the standard deviation of market return for month t. 
The calculation of skewness is sensitive to outliers. Therefore, Groeneveld and Meeden (1984) and Bo, Han, Liao, Shi, and Yan (2021) use quantile-based skewness as an alternative to the original TSKEW. The formula for this alternative skewness is as follows：
                       (4)
where Rm,d represents the market return on day d of month t. μ is the average market return for the month t. m is the median of market return of the TAIEX for the month t. 
3.3. Delta-hedged option returns
To eliminate the impact of underlying asset price changes on option returns, we use delta-hedged option returns (DHOR) as a measure of option returns. DHOR is the value change of a portfolio composed of long positions in call options and short positions in the underlying asset to hedge against changes in the underlying asset's price. This makes the portfolio insensitive to fluctuations in the underlying asset's price, and it deducts the risk-free returns generated by the net investment position (opportunity cost). The calculation of DHOR follows the methods outlined by Bakshi and Kapadia (2003) and Park (2015).

       (5)
Where Ot(k,τ) represents the options contracts on the TAIEX with a strike price of k and an expiration date of τ. Ft(τ) is the futures contract on the TAIEX with an expiration date of τ. Δ(k,τ) is the delta of the options contracts on the TAIEX with a strike price of k and an expiration date of τ. rf is the risk-free interest rate.
3.4. Description statistics
Table 1 provides the summary statistics used in the analysis. We first compute the mean, standard deviation, and median of the variables for each month over the sample periods. The detailed definition of each variable is provided in Appendix A. The table first reports the values for the lottery-like characteristics. Idiosyncratic skewness (ISKEW) has a mean value of around 0.2379, similar to the median of 0.2328. Idiosyncratic skewness calculated by Fama French three factor model (ISKEW_fama) have a similar distribution and slightly small value to ISKEW. Total skewness (TSKEW) and nonparametric skewness (NPSKEW) is negative. This finding aligns with the existing literature, which indicates that index returns typically exhibit a negative skewness. 
Table 1 also shows the option market features of the index. The average delta-hedged option return is -25.55%, the average daily implied volatility is 18.18%, and the average call options is about 0.99 million. In the last part of Table 1, we see that the average daily stock market turnover is about 0.56%, indicating that the number of shares traded during the month is 11.20% the number of shares outstanding on average. Idiosyncratic volatility (IVOL), computed as the standard deviation of stock return residuals from the market model regression and weighted by market cap, is about 0.02 on average. Stock market short-term reversal and intermediate-term momentum are defined as the return in the month prior to portfolio formation (REV) and the return over the 11 months ending 1 month prior to the portfolio formation (MOM), respectively. The average values of the reversal and momentum are -1.80% and 2.31%, respectively. 
[Table 1 about here]
We present the correlation-coefficient matrix in Table 2, revealing a consistent negative correlation between delta-hedged option returns (DHOR) and lottery-like characteristics, regardless of the measure employed. This implies that markets with a stronger preference for lottery-like assets tend to overestimate the likelihood of an extremely positive payoff, leading to higher option premiums. Table 2 also confirms the findings of Hung and Yang (2018), showing a positive relationship between lottery preference and idiosyncratic risk. 
[Table 2 about here]
4. Empirical results
4.1. The effect of lottery preferences on delta-hedged option returns 
To assess how investors' lottery preferences affect delta-hedged option returns (DHOR) and control for other variables that may influence DHOR, we follow the approach of Byun and Kim (2016) to estimate the regression model： 
                (6)
[bookmark: _Hlk149951955]Where DHORt+1(k,τ) is the delta-hedged option return for options with a strike price k and expiration date ofτin the month t+1. Lotteryt is the measure of investors' lottery preferences in the month t. Xt is the vector of control variables in the month t. The control variables are mainly based on Bali et al. (2011), Boyer and Vorkink (2014), Blau et al. (2016), and Byun and Kim (2016). We include variables related to underlying asset returns and option trading, such as option implied volatility, option skewness, Put-Call ratio, TAIEX volatility, and other variables, as listed in Appendix A. Due to the non-linear nature of option returns and the relatively low premiums compared to underlying asset prices, investors are more likely to participate in the options market. Therefore, we expect that when investors have stronger lottery preferences, DHOR will be lower. 
Table 3 reports the time-series β and φ coefficients from Eq. (6), along with t-statistics, corrected for autocorrelation following Newey and West (1987). The regression results confirm a negative relation between the lottery-like characteristic and the next month option returns. The coefficients on the lottery-like characteristic variables remain negative and significant after the characteristics that may influence option returns are included in the regressions. For example, when lottery-like characteristic used in Column 1, the coefficient on ISKEW is -2.03, with a t-statistic of -3.25, implying that an increase in the underlying stock’s ISKEW by the 1 standard deviation is associated with a 32.50 ( = 0.16 ×2.03 ×100)% decline in monthly option returns. The economic magnitude of this effect is 4.4 times to the median. In any case, the results of Table 3 indicate a strong economic and statistical relation between option returns and the lottery-like characteristic in the time-series that persists even after controlling for other characteristics that may influence option returns. 
[Table 3 about here]
Compared to in-the-money options, out-of-the-money options have lower margins and offer higher leverage (Black, 1975). Investors with a lottery preference are more likely to be attracted to out-of-the-money options due to their low price and high skewness. These options are considered the most suitable targets for investors with lottery preferences (Shefrin and Statman, 2000; Barberis and Huang, 2008; Doran, Jiang, and Peterson, 2012). Therefore, we can expect that when the lottery preference in the TAIEX is higher, the delta-hedged option return (DHOR) for out-of-the-money options will be lower than that for in-the-money options. 
Table 4 presents the regression results for lottery-like characteristic variables on delta-hedged option returns across different moneyness levels. According to the results in Panels A to C, the coefficients of lottery-like characteristic variables are significantly negative, indicating that market indices with lottery-like features tend to have lower delta-hedged option returns, regardless of whether the call options are in-the-money, at-the-money, or out-of-the-money. Our results remain consistent when tested separately for different moneyness levels. Additionally, as option leverage increases, the regression coefficient becomes progressively larger from in-the-money to out-of-the-money options. This suggests that investors with a lottery preference are more likely to use call options as an alternative to lottery tickets, particularly out-of-the-money options. 
[Table 4 about here]
4.2. The effect of lottery attribute on option trading volume of different trader type
As section 4.1 indicates, we find that the lottery-like characteristics of the index affect the index options return. Since the lottery-like characteristics could relate to option trading volume, in this section, we perform additional analyses examining how investors’ option trading volume may affect by market lottery preference. 
Since July 2007, the Taiwan Futures Exchange has been releasing data on the options trading volume and open interest for both domestic and foreign institutional investors. To analyze the trading volume for each type of investor, we adopt the methodology outlined by Gao and Lin (2015) to calculate individual option trading volumes. The methodology is defined as follows: 
      (7)
where Individual Volt is number of index option trading volume for individual traders on month t. Total Volt is the total index option trading volume on month t. Domestic Volt is the number of index options trading volume on month t. Foreign Volt is the number of index options trading volume on month t. 
Based on the framework of Cheng (2019), we analyze the relationship between changes in index options trading volume and lottery-like characteristics. The statistical significance is computed by the Newey and West (1987) robust t‐statistics with an optimal lag. The estimated equation is as follows：
       (8)
Where  is the changes in index option trading volume return for each trader group i on month t. Lotteryt is the measure of investors' lottery preferences in the month t. and Rett is the index return on month t. 
Figure 1 illustrates the trading volumes of call options among various investor categories from July 2007 to December 2021. The individual investors' call option trading volume incrementally increased from 40% to approximately 50% during this period. Conversely, the foreign institutional investors' call option trading volume experienced a rise from 5% to around 20%. On the other hand, domestic institutional investors' call option trading volume declined from 55% to approximately 30%. This Figure highlights that individual investor have maintained a predominant presence in the call options market during this timeframe. These observations align with the findings reported by Chang et al. (2009). 
<Figure 1 is inserted about here>
Figure 2 illustrates the open interest in call options held by various investor groups from July 2007 to December 2021. Throughout this period, the proportion of call option positions held by individual investors steadily rose from 38% to 65%. Conversely, domestic institutional investors experienced a decline in their share from 37% to 23%. Similarly, foreign institutional investors saw their share gradually reduce from 25% to 12%. Individual investors consistently maintained the majority of call option positions during this time. Analyzing data from both Figures 1 and 2, it becomes clear that individual investors predominantly dominate Taiwan's options market. If trading in options by retail investors is analogous to purchasing lottery tickets or seeking thrills, an increase in individual trading volume is likely when the market exhibits stronger lottery preferences. 
<Figure 2 is inserted about here>
Table 5 shows the impact of the lottery-like characteristics on index option trading volume base on different trader types. According to the results in Panel A of Table 5, the coefficients of lottery-like characteristics are not statistically significant for foreign institutional traders, regardless of lottery-like characteristics. On the other hand, most of the coefficients of lottery-like characteristics are statistically significant for domestic institutional and individual traders. These results suggest that individual and domestic institutional investors tend to engage in more trading activities when there are stronger market lottery preferences, resulting in more expensive options with higher option prices and lower delta‐hedge returns. 
[Table 5 about here]
5. Robustness and additional test
5.1. Weekly option 
The Taiwan Futures Exchange introduced weekly-expiry TAIEX index options on November 14, 2012. These options had shorter expiration periods, resulting in lower premiums, which align with the lottery-like characteristics as described by Kumar (2009). We utilized the weekly-expiry TAIEX index options, which started trading on July 31, 2013, as robustness to examine whether investors' lottery preferences still existed or were more pronounced[footnoteRef:4]. In weekly option sample selection process, we also followed the criteria described in section 3.1. [4:  Taiwan Futures Exchange launched weekly expiring futures contracts on the TAIEX on July 31, 2013. To facilitate the calculation of delta-hedged option returns, we used the weekly expiring options on the TAIEX that started trading from July 31, 2013.] 

Due to the weekly expiring options on the TAIEX having a shorter duration, we must adjust our measure of investors' lottery preferences accordingly. For Total Skewness (TSKEW), we used the returns within 30-minute intervals during the trading day of the TAIEX：
                     (9)
Where nw is the total number of intraday trading intervals in the week w. Rm,i,w is the market return in the intraday interval i of the week w. μw is the average market return of intraday intervals in the week w. σw is the standard deviation of market returns within the intraday intervals of the week w. 
To avoid outliers, we still use quantile-based skewness as an alternative to the original TSKEW. The estimated equation follow the approach of Groeneveld and Meeden (1984) and Bo, Han, Liao, Shi, and Yan (2021)：
                     (10)
Where Rm,i,w is the market return in the intraday interval i of the week w. μw is the average market return of intraday intervals in the week w. mw is the median of market returns within the intraday intervals of the week w. 
To assess how investors' lottery preferences affect delta-hedged option returns (DHOR) of weekly options and control for other variables that may influence DHOR, we modify the approach of Byun and Kim (2016) to estimate the regression as follows： 
                (11)
Where DHORw+1(k,τ) is the delta-hedged option return for options with a strike price k and expiration date ofτin the week w+1. Lotteryw is the measure of investors' lottery preferences in the week w. Xw is the vector of control variables in the week w. The control variables in this study are primarily based on the works of Bali et al. (2011), Boyer and Vorkink (2014), Blau, et al. (2016), and Byun and Kim (2016). We include variables related to underlying asset returns and options trading, such as option implied volatility, option skewness, the Put-Call ratio, TAIEX volatility, and other variables detailed in Appendix A. 
Table 6 presents the results of the regression model using weekly options. The empirical findings indicate that delta-hedged option returns are lower when the market exhibits lottery preferences (higher lottery-like characteristics). These results are consistent with those reported in previous tables. This robustness test further supports our main findings: investors' lottery preferences are significantly negatively correlated with delta-hedged returns in index options. Additionally, similar patterns are observed across all proxies, regardless of moneyness levels and sampling frequency. 
[Table 6 about here]
5.2. The effect of lottery attribute on option open interest of different trader type
In the previous section, we observed that higher lottery preferences within the TAIEX are associated with lower option returns and higher option trading volumes among individual investors. Previous studies (Boyer and Vorkink, 2014; Gao and Lin, 2015) suggest that options may be perceived as lottery tickets and a substitution effect exists between options and actual lottery tickets. Therefore, we perform further analysis to identify which types of investors are more likely to hold option contracts when TAIEX lottery preferences increase. For this purpose, we adopt the method proposed by Gao and Lin (2015) to calculate the open interest in options among various investor categories. The definition is as follows: 
      (12)
where Individual OPIt is number of index option open interest for individual traders on month t. Total OPIt is the total index option open interest on month t. Domestic OPIt is the number of index options open interest on month t. Foreign OPIt is the number of index options open interest on month t. Based on the framework of Cheng (2019), we analyze the relationship between changes in index options open interest and lottery-like characteristics. The Newey and West (1987) robust t‐statistics with an optimal lag compute the statistical significance. The estimated equation is as follows：
       (13)
Where  is the changes in index option trading volume return for each trader group i on month t. Lotteryt is the measure of investors' lottery preferences in the month t. and Rett is the index return on month t. 
Table 7 presents a regression analysis of the lottery-like characteristic variables on the open interest. The results indicate that the coefficients for lottery-like characteristics are not statistically significant for foreign institutional traders, as shown in Panel A. However, individual and domestic institutional investors exhibit a tendency to hold more open interest in the presence of stronger market lottery preferences. These findings align with those reported in Table 5. We conducted this robustness test to further substantiate the primary findings of our study. 
[Table 7 about here]
5.3. Trading strategies and profits 
When a negative relationship is observed between investors' lottery preferences and delta-hedged option returns on the TAIEX, a trading strategy can be developed using lottery preferences as a predictive indicator. This strategy utilizes indicators derived from this study, such as ISKEW, TSKEW, and NPSKEW. The process involves calculating the lottery preference indicator at the end of each month's last trading day. Based on this calculation, the strategy determines whether to open, hold, or close positions in TAIEX index options. These options are selected for having the shortest time to expiration, being nearest to at-the-money, and having an expiration date of at least one month out, with trading commencing on the first day of the subsequent month. If positions remain open by the last trading day of the following month, they are rolled over to the next TAIEX index options contract that satisfies these criteria. Trading costs are assessed based on the options' minimum tick size as announced by the exchange. 
We utilize five distinct timing strategies to optimize market positioning based on lottery-like characteristics such as ISKEW and TSKEW. These strategies are categorized as Long/Long (L/L), Short/Short (S/S), Short/Cash (S/C), Cash/Long (C/L), and Short/Long (S/L). The first term in each strategy designation refers to the position taken when lottery-like characteristics are positive. In contrast, the second term corresponds to the position when these characteristics are negative. 
The Long/Long (L/L) and Short/Short (S/S) strategies are straightforward, with investors consistently holding long or short positions in TAIEX index options, irrespective of their lottery preferences. In contrast, the Short/Cash (S/C), Cash/Long (C/L), and Short/Long (S/L) strategies are more dynamic and designed to capitalize on shifts in market sentiment indicated by lottery preferences. These strategies adapt their holdings in TAIEX index options to changes in lottery-like characteristics, allowing for potentially more strategic, responsive market engagement. 
Table 8, Panel A, presents the average returns for each strategy during the sample period. As a reference, the return on TAIEX futures was 7.8% (Column 1). The long-only and short-only delta-hedged option strategies yielded average monthly returns of -0.80% and 13.57%, respectively (Columns 2 and 3). Initiating a long position when the lottery-like characteristics are negative leads to deteriorated returns. The results for the Cash/Long (C/L) and Short/Long (S/L) strategies (Columns 5 and 6) indicate that the long positions do not enhance returns compared to the Cash/Short (C/S) strategy. 
Beyond examining average returns, we also analyze alphas. Using the monthly returns from the aforementioned five strategies, we compute their alphas and factor loadings against a four-factor model, detailed in Panel B of Table 8. The Short/Cash (S/C) strategy generates alphas of 16.2%, slightly outperforming the consistently short Short/Short (S/S) strategy, but with a lower beta. Similarly, the alpha for the Cash/Long (C/L) strategy modestly exceeds that of the Long/Long (L/L) strategy. These findings confirm that lottery preferences can effectively time the market in options trading. 
[Table 8 about here]
6. Conclusion
We investigate the impact of investors' lottery preferences on option returns using Taiwan Weighted Stock Index options. Distinct from the U.S. market, which is dominated by institutional investors, the Taiwan options market is primarily driven by individual investors. Since the introduction of TAIEX options in December 2001, we have a unique opportunity to study the effects of lottery preferences in a market influenced mostly by individual investors.
Our findings demonstrate a consistent negative relationship between investors' lottery preferences and delta-hedge option returns across different moneyness levels and sampling frequencies in the TAIFX index. This suggests that speculative behaviors of individual investors with lottery inclinations lead to overpriced options and diminished returns, confirming earlier studies like Byun and Kim (2016). Additionally, we find that lottery preferences positively affect the option trading volume, particularly among individual and domestic institutional investors, while the impact on foreign institutional investors is not significant. This indicates that individual investors with strong lottery tendencies are notably active in trading.
Moreover, our study develops trading strategies based on Cheng (2019) to time futures investments with straightforward signals. Evaluating these strategies, we find that selling call options when lottery preferences are high and holding cash when low, yields superior alphas compared to other strategies. 
This study enriches the literature in two ways: Firstly, it validates the influence of lottery preferences on option prices, supporting the demand-based argument (Garleanu et al., 2009) and offering new insights into the nature of these preferences. Secondly, behavioral models by Brunnermeier et al. (2007) and Barberis and Huang (2008) suggest that excessive optimism about high asset returns can lead to overvaluation, particularly of lottery-like assets. Our findings, explained by these models, provide a nuanced view of how lottery preferences may influence investor behavior and market dynamics.
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[bookmark: _Toc104671482][bookmark: _Toc104671531][bookmark: _Toc106957046]Appendix A: The Variable and Definition
	Variable Name
	Variable Definition

	Dependent variable
	

	Delta-hedged option returns
	We follow Bakshi and Kapadia (2003) and Park (2015)：
 ，
Where  is the options contracts on the TAIEX with a strike price of k and an expiration date of τ.  is the futures contract on the TAIEX with an expiration date of τ.  is the delta of the options contracts on the TAIEX with a strike price of k and an expiration date of τ.  is the risk-free interest rate. 

	Lottery-like characteristics of variables

	TSKEW
	We use the daily excess returns of the TAIEX for this calculation：
 ，
where  is the total number of trading days in month t.  is the market return on day d of month t.  is the average market return for month t.  is the standard deviation of market return for month t.

	ISKEW
	Following the approach outlined by Harvey and Siddique (2000), we first estimate the following regression for each constituent stock of the TAIEX in month t：
 ，
Where  is the stock return of company i on day d of month t.  is the one-month risk-free rate on day d, and  is the market return on day d of month t. We use the skewness of idiosyncratic returns (Idiosyncratic Return, i.e., the residual  from the regression equation) as the measure of idiosyncratic skewness (ISKEW) for each company. Then, we obtain ISKEW for all constituent companies of the TAIEX by market capitalization.

	ISKEW_Fama
	We estimate the three factor regression for each constituent stock of the TAIEX in month t： 
，
Where  is the stock return of company i on day d of month t,  is the one-month risk-free rate on day d, and  is the market return on day d of month t. SMB is the size factor. HML is a value factor. We use the skewness of the residual  from the regression equation as the idiosyncratic skewness for each company. Then, we calculate the ISKEW_Fama for all constituent companies of the TAIEX by market capitalization. 

	NPSKEW
	Bo et al. (2021) use quantile-based skewness：
，
where  is the market return on day d of month t.  is the average market return for the month t.  is the median of market return of the TAIEX for the month t.

	Control variables
	

	Idiosyncratic volatility (IVOL)
	We estimate the following regression for each constituent stock of the TAIEX in month t： 
，
Where  is the stock return of company i on day d of month t,  is the one-month risk-free rate on day d, and  is the market return on day d of month t. We use the standard deviation of idiosyncratic returns (Idiosyncratic Return, i.e., the residual  from the regression equation) as the measure of idiosyncratic volatility for each company. Then, we obtain ISKEW for all constituent companies of the TAIEX by market capitalization.

	Implied volatility (IV)
	The monthly average implied volatility of TAIEX index options.。

	Option trading Volume (Vol)
	Monthly average trading volume of TAIEX index options。

	Illiquidity (ILLIQ)
	We follow Amihud (2002) that illiquidity is defined as the ratio between absolute return to trading volume.：

where  is the total number of trading days in month t.  is the stock return of company i on day d of month t.  is the stock trading volume of company i on day d of month t, and  is the stock price of company i on day d of month t. Then, we obtain ILLIQ for all constituent companies of the TAIEX by market capitalization. 

	Turnover rate (Turnover)
	，
where  is the stock trading volume of company i on month t, and  is the number of shares outstanding of company i on month t. Then, we obtain Turnoveri,t for all constituent companies of the TAIEX by market capitalization. 

	Momentum factor (MOM)
	Following French's definition, it is the average return difference between two high-momentum portfolios with strong performance in the past year and two low-momentum portfolios with weaker performance. 

	Short-term reversal factor (REV)
	Following French's definition, it refers to the average return of two low short-term reversal portfolio, which consists of stocks with poor performance in the previous month, minus the average return of two high short-term reversal portfolio, which consists of stocks with good performance in the previous month. 





[bookmark: _Toc104671484][bookmark: _Toc104671533][bookmark: _Toc106957048][bookmark: _Hlk151333837]Table1 Summary statistics
[bookmark: _Hlk150204799]The data on Taiwan Capitalization Weighted Stock Index and options are drawn from the Taiwan Economic Journal database over the sample period from January 2002 to December 2021. A detailed definition of each variable is provided in Appendix A. We multiply the control variables Vol and ILLIQ by  and, respectively. 
	
	Mean
	Median
	Standard Deviation
	Observations

	Lottery-like characteristics
	
	
	
	

	ISKEW
	0.2379
	0.2328
	0.1599
	240

	ISKEW_fama
	0.1869
	0.1810
	0.1328
	240

	TSKEW
	-0.1068
	-0.0440
	0.5942
	240

	NPSKEW
	-0.0001
	-0.0001
	0.0020
	240

	Options market activity
	
	
	
	

	DHOR
	-0.2555
	0.0735
	1.4416
	240

	IV
	0.1818
	0.1585
	0.0741
	240

	Vol
	0.9939
	0.9477
	0.6285
	240

	Other financial variables
	
	
	
	

	IVOL
	0.0152
	0.0139
	0.0044
	240

	ILLIQ
	0.0922
	0.0518
	0.1141
	240

	Turnover
	0.0056
	0.0050
	0.0024
	240

	MOM
	0.0231
	0.0364
	0.1959
	240

	REV
	-0.0180
	-0.0267
	0.1606
	240





[bookmark: _Hlk150298020]Table 2 Correlation matrix
This table presents the correlation-coefficient matrix of the variables. The data on Taiwan Capitalization Weighted Stock Index and options are come from the Taiwan Economic Journal database over the sample period from January 2002 to December 2021. Definitions for all variables are in Appendix A. Superscripts *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. 
	　
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)

	(1) ISKEW
	1
	
	
	
	
	
	
	
	
	
	

	(2) ISKEW_fama
	0.8054***
	1
	
	
	
	
	
	
	
	
	

	(3) TSKEW
	-0.1905***
	-0.1806***
	1
	
	
	
	
	
	
	
	

	(4) NPSKEW
	-0.1016
	-0.0619
	0.6133***
	1
	
	
	
	
	
	
	

	(5) DHOR
	-0.2915***
	-0.2643***
	-0.1591**
	-0.2717***
	1
	
	
	
	
	
	

	(6) IV
	-0.0209
	-0.1104*
	0.1456**
	0.0559
	0.1717***
	1
	
	
	
	
	

	(7) Vol
	-0.1130*
	0.0162
	-0.1266*
	-0.2237***
	0.2913***
	-0.2336***
	1
	
	
	
	

	(8) IVOL
	0.0669
	-0.0216
	0.1395**
	0.0356
	0.1234*
	0.7763***
	-0.1660**
	1
	
	
	

	(9) ILLIQ
	-0.1857***
	-0.2231***
	0.1856***
	0.1112*
	0.1207*
	0.5961***
	-0.1994***
	0.5652***
	1
	
	

	(10) Turnover
	0.1683***
	0.1246*
	0.0465
	0.0416
	-0.1420**
	0.4422***
	-0.2035***
	0.6113***
	0.1866***
	1
	

	(11) MOM
	-0.1443**
	-0.1436**
	-0.0348
	-0.0176
	0.0950
	-0.2236***
	0.1154*
	-0.1566**
	-0.0922*
	-0.1111*
	1

	(12) REV
	0.0453
	0.0287
	0.1165*
	0.0706
	-0.0132
	0.1679***
	0.0016
	0.0622
	0.1100
	0.0853**
	-0.1414**




[bookmark: _Hlk150385613][bookmark: _Hlk150298053]Table 3 The regression results for lottery-like characteristic variables on the delta-hedged option returns. 
[bookmark: _Hlk150382790][bookmark: _Hlk150297363]This table presents the regression tests for the lottery-like characteristic variables on the delta-hedged option returns. The table reports the time-series coefficients and the associated Newey and West (1987) adjusted t-statistics in parentheses. The symbols ∗∗∗, ∗∗, and ∗ indicate that values are significantly different from zero at the 1%, 5%, and 10% levels, respectively. The sample period is from January 2002 to December 2021. A detailed definition of each variable is provided in Appendix A. 
	　
	(1)
	(2)
	(3)
	(4)

	Intercept
	-1.1898***
	-1.2085***
	-1.6469***
	-1.4712***

	
	 (-3.2525)
	 (-3.2841)
	 (-4.6330)
	 (-4.1872)

	ISKEW
	-2.0301***
	
	
	

	
	 (-3.6877)
	
	
	

	ISKEW_fama
	
	-2.2522***
	
	

	
	
	 (-3.4123)
	
	

	TSKEW
	
	
	-0.4118***
	

	
	
	
	 (-2.8606)
	

	NPSKEW
	
	
	
	-161.8993***

	
	
	
	
	 (-3.7495)

	IV
	4.8142***
	4.7033**
	5.3697***
	5.2324***

	
	 (2.6131)
	 (2.5364)
	 (2.8933)
	 (2.8530)

	Vol
	0.7699***
	0.8490***
	0.8034***
	0.7204***

	
	 (4.6689)
	 (5.1738)
	 (4.8364)
	 (4.3148)

	IVOL
	64.3469*
	55.7371
	51.4518
	43.3937

	
	 (1.7852)
	 (1.5500)
	 (1.4230)
	 (1.2162)

	ILLIQ
	-0.9156
	-0.6855
	0.2000
	0.2407

	
	 (-0.9335)
	 (-0.7036)
	 (0.2067)
	 (0.2520)

	Turnover
	-154.262***
	-148.794***
	-172.219***
	-164.298***

	
	 (-3.3873)
	 (-3.2411)
	 (-3.7456)
	 (-3.6203)

	MOM
	0.5939
	0.5636
	0.8225*
	0.8329*

	
	 (1.3528)
	 (1.2728)
	 (1.8694)
	 (1.9161)

	REV
	-0.1594
	-0.2045
	-0.1213
	-0.1453

	
	 (-0.3009)
	 (-0.3848)
	 (-0.2255)
	 (-0.2744)

	Adj. R-squared
	0.2263
	0.22
	0.2087
	0.2277

	N
	239
	239
	239
	239



[bookmark: _Toc104671487][bookmark: _Toc104671536][bookmark: _Toc106957051]

[bookmark: _Hlk150479396][bookmark: _Hlk151333893]Table 4 The regression results for lottery-like characteristic variables on delta-hedged option returns across different moneyness. 
This table presents the regression tests for the lottery-like characteristic variables on the delta-hedged option returns across out-of-the-money (Panel A), at-the-money (Panel B), and in-the- money (Panel C). The table reports the time-series coefficients and the associated Newey and West (1987) adjusted t-statistics in parentheses. The symbols ∗∗∗, ∗∗, and ∗ indicate that values are significantly different from zero at the 1%, 5%, and 10% levels, respectively. The sample period is from January 2002 to December 2021. A detailed definition of each variable is provided in Appendix A. 
Panel A: Out-of-The-Money.
	　
	(1)
	(2)
	(3)
	(4)

	Intercept
	-0.1839
	-0.2107
	-0.8540
	-0.6465

	
	 (-0.2857)
	 (-0.3208)
	 (-1.3385)
	 (-1.0343)

	ISKEW
	-3.4858***
	
	
	

	
	 (-3.6810)
	
	
	

	ISKEW_fama
	
	-3.3423***
	
	

	
	
	 (-2.8943)
	
	

	TSKEW
	
	
	-0.7225***
	

	
	
	
	 (-2.9635)
	

	NPSKEW
	
	
	
	-293.5494***

	
	
	
	
	 (-4.0876)

	IV
	5.8933*
	5.8421*
	7.0554**
	7.2438**

	
	 (1.7674)
	 (1.7280)
	 (2.1031)
	 (2.1951)

	Vol
	-0.1493
	-0.0535
	-0.2271
	-0.1957

	
	 (-0.2860)
	 (-0.1009)
	 (-0.4311)
	 (-0.3777)

	IVOL
	73.3125
	58.0233
	48.6151
	23.0881

	
	 (1.1404)
	 (0.8973)
	 (0.7544)
	 (0.3633)

	ILLIQ
	-1.9986
	-1.5719
	-0.1043
	0.0682

	
	 (-1.2029)
	 (-0.9419)
	 (-0.0630)
	 (0.0419)

	Turnover
	-242.531***
	-244.942***
	-280.811***
	-255.287***

	
	 (-3.1811)
	 (-3.1719)
	 (-3.6643)
	 (-3.3843)

	MOM
	1.1814
	1.2139
	1.5769**
	1.6498**

	
	 (1.5566)
	 (1.5777)
	 (2.0749)
	 (2.2061)

	REV
	0.2376
	0.1755
	0.3299
	0.1996

	
	 (0.2620)
	 (0.1915)
	 (0.3591)
	 (0.2217)

	Adj. R-squared
	0.1115
	0.09185
	0.09342
	0.123

	N
	239
	239
	239
	239


Panel B: At-The-Money.
	　
	(1)
	(2)
	(3)
	(4)

	Intercept
	-1.0028***
	-0.9918***
	-1.3668***
	-1.2431***

	
	 (-3.5122)
	 (-3.4364)
	 (-4.8935)
	 (-4.5002)

	ISKEW
	-1.7146***
	
	
	

	
	 (-3.7918)
	
	
	

	ISKEW_fama
	
	-1.9414***
	
	

	
	
	 (-3.5834)
	
	

	TSKEW_twii
	
	
	-0.3155***
	

	
	
	
	 (-2.6467)
	

	NPSKEW_twii
	
	
	
	-123.9077***

	
	
	
	
	 (-3.4210)

	IV
	5.0605***
	4.9779***
	5.4620***
	5.3270***

	
	 (3.5118)
	 (3.4364)
	 (3.7469)
	 (3.6875)

	Vol
	1.8590***
	2.0052***
	1.9012***
	1.7282***

	
	 (6.3115)
	 (6.8447)
	 (6.3563)
	 (5.6749)

	IVOL
	53.2261*
	45.5420
	42.8200
	37.5145

	
	 (1.8253)
	 (1.5679)
	 (1.4573)
	 (1.2920)

	ILLIQ
	-0.9766
	-0.8063
	-0.0580
	-0.0269

	
	 (-1.2217)
	 (-1.0156)
	 (-0.0732)
	 (-0.0343)

	Turnover
	-149.391***
	-144.616***
	-164.946***
	-159.317***

	
	 (-4.0009)
	 (-3.8462)
	 (-4.3581)
	 (-4.2556)

	MOM
	0.5272
	0.4975
	0.7211**
	0.7320**

	
	 (1.4603)
	 (1.3673)
	 (1.9852)
	 (2.0347)

	REV
	-0.3038
	-0.3415
	-0.2800
	-0.2940

	
	 (-0.6976)
	 (-0.7827)
	 (-0.6306)
	 (-0.6709)

	Adj. R-squared
	0.305
	0.3006
	0.2834
	0.2973

	N
	239
	239
	239
	239


Panel C: In-The-Money.
	
	(1)
	(2)
	(3)
	(4)

	Intercept
	-0.5188***
	-0.4826**
	-0.7355***
	-0.6827***

	
	 (-2.7125)
	 (-2.4590)
	 (-3.9346)
	 (-3.7295)

	ISKEW
	-1.0815***
	
	
	

	
	 (-3.4436)
	
	
	

	ISKEW_fama
	
	-1.1722***
	
	

	
	
	 (-3.1917)
	
	

	TSKEW_twii
	
	
	-0.2375***
	

	
	
	
	 (-3.0222)
	

	NPSKEW_twii
	
	
	
	-98.0373***

	
	
	
	
	 (-4.1291)

	IV
	2.2522**
	2.1904**
	2.5606***
	2.4400**

	
	 (2.3608)
	 (2.2831)
	 (2.6735)
	 (2.5920)

	Vol
	1.6055***
	1.6919***
	1.7160***
	1.5840***

	
	 (7.2517)
	 (7.7583)
	 (7.8770)
	 (7.2528)

	IVOL
	39.0459*
	32.2615
	29.4212
	27.1713

	
	 (1.8403)
	 (1.5304)
	 (1.3953)
	 (1.3111)

	ILLIQ
	-0.5264
	-0.4299
	0.1372
	0.1463

	
	 (-0.9540)
	 (-0.7829)
	 (0.2538)
	 (0.2758)

	Turnover
	-91.885***
	-88.734***
	-100.703***
	-95.7282***

	
	 (-3.6142)
	 (-3.4678)
	 (-3.9349)
	 (-3.8113)

	MOM
	0.2117
	0.1917
	0.2955
	0.3252

	
	 (0.8217)
	 (0.7397)
	 (1.1428)
	 (1.2781)

	REV
	-0.0644
	-0.0611
	-0.0368
	-0.0899

	
	 (-0.2144)
	 (-0.2029)
	 (-0.1216)
	 (-0.3030)

	Adj. R-squared
	0.3641
	0.3595
	0.3566
	0.378

	N
	239
	239
	239
	239



[bookmark: _Toc104671490][bookmark: _Toc104671539][bookmark: _Toc106957054]

[bookmark: _Hlk151333924][bookmark: _Hlk150479413]Table 5 The regression results for lottery-like characteristic variables on trading volume of the trader types. 
This table presents the regression tests for the lottery-like characteristic variables on trading volume of the foreign institutional traders (Panel A), domestic institutional traders (Panel B), and individual traders (Panel C). The table reports the time-series coefficients and the associated Newey and West (1987) adjusted t-statistics in parentheses. The symbols ∗∗∗, ∗∗, and ∗ indicate that values are significantly different from zero at the 1%, 5%, and 10% levels, respectively. The sample period is from July 2007 to December 2021. A detailed definition of each variable is provided in Appendix A. 
[bookmark: _Hlk150479543]Panel A：Foreign institutional trader
	
	(1)
	(2)
	(3)
	(4)

	(Intercept)
	703.0
	-3596
	938.8
	168.1

	
	(0.135)
	(-0.720)
	(0.309)
	(0.056)

	ISKEW
	-2896
	
	
	

	
	(-0.151)
	
	
	

	ISKEW_fama
	
	21100
	
	

	
	
	(0.912)
	
	

	TSKEW
	
	
	6540
	

	
	
	
	(1.320)
	

	NPSKEW
	
	
	
	629858

	
	
	
	
	(0.415)

	
	-0.427***
	-0.442***
	-0.423***
	-0.428***

	
	(-5.536)
	(-5.726)
	(-5.576)
	(-5.636)

	
	-0.184**
	-0.198***
	-0.193***
	-0.189**

	
	(-2.456)
	(-2.654)
	(-2.623)
	(-2.555)

	
	3404*
	3792*
	3031
	3297

	
	(1.695)
	(1.872)
	(1.510)
	(1.630)

	
	-1738
	-1443
	-1670
	-1723

	
	(0.390)
	(-0.867)
	(-0.776)
	(-0.854)

	Adj. R-squared
	0.1632
	0.1673
	0.1718
	0.164

	N
	173
	173
	173
	173





Panel B：Domestic institutional trader
	
	(1)
	(2)
	(3)
	(4)

	(Intercept)
	-11098
	-12219
	7006
	4558

	
	(-1.063)
	(-1.209)
	(1.146)
	(0.760)

	ISKEW
	63724*
	
	
	

	
	(1.676)
	
	
	

	ISKEW_fama
	
	88000*
	
	

	
	
	(1.899)
	
	

	TSKEW
	
	
	29032***
	

	
	
	
	(2.934)
	

	NPSKEW
	
	
	
	8535068***

	
	
	
	
	(2.816)

	
	-0.688***
	-0.678***
	-0.703***
	-0.699***

	
	(-8.548)
	(-8.422)
	(-8.873)
	(-8.809)

	
	-0.227***
	-0.235***
	-0.238***
	-0.238***

	
	(-2.935)
	(-3.040)
	(-3.134)
	(-3.124)

	
	5580
	6371
	2747
	2657

	
	(1.288)
	(1.454)
	(0.643)
	(0.619)

	
	5705
	5938
	5711
	5241

	
	(1.358)
	(1.415)
	(1.383)
	(1.266)

	Adj. R-squared
	0.3638
	0.3668
	0.385
	0.3826

	N
	173
	173
	173
	173


Panel C：Individual trader
	
	(1)
	(2)
	(3)
	(4)

	(Intercept)
	-11267
	-16553
	8247
	5232

	
	 (-0.986)
	 (-1.509)
	 (1.247)
	 (0.801)

	ISKEW
	67125
	
	
	

	
	 (1.614)
	
	
	

	ISKEW_fama
	
	116109**
	
	

	
	
	 (2.311)
	
	

	TSKEW
	
	
	33507***
	

	
	
	
	 (3.125)
	

	NPSKEW
	
	
	
	8778956***

	
	
	
	
	 (2.653)

	
	-0.667***
	-0.662***
	-0.665***
	-0.665***

	
	 (-8.238)
	 (-8.276)
	 (-8.411)
	 (-8.344)

	
	-0.182**
	-0.195**
	-0.186**
	-0.186**

	
	 (-2.370)
	 (-2.548)
	 (-2.481)
	 (-2.460)

	
	10293**
	11335**
	7485
	7506

	
	 (2.211)
	 (2.433)
	 (1.631)
	 (1.617)

	
	5183
	5690
	5043
	4610

	
	 (1.141)
	 (1.260)
	 (1.134)
	 (1.028)

	Adj. R-squared
	0.3688
	0.379
	0.3947
	0.3851

	N
	173
	173
	173
	173





[bookmark: _Hlk151333908][bookmark: _Hlk151333938]Table 6 The regression results for lottery-like characteristic variables on the delta-hedged option returns using weekly options. 
This table presents the regression tests for the lottery-like characteristic variables on the delta-hedged option returns. As robustness test, we use the weekly-expiry options to estimate the regression. The table reports the time-series coefficients and the associated Newey and West (1987) adjusted t-statistics in parentheses. The symbols ∗∗∗, ∗∗, and ∗ indicate that values are significantly different from zero at the 1%, 5%, and 10% levels, respectively. The sample period is from July 31, 2013 to December 31, 2021. A detailed definition of each variable is provided in Appendix A. 
	　
	(1)
	(2)

	(Intercept)
	-0.1109
(-0.1500)
	0.7451
(1.0529)

	TSKEW
	-0.5252***
(-5.7930)
	

	NPSKEW
	
	-6.1774***
(-8.7011)

	IV
	2.4114
(0.7716)
	1.9588
(0.6754)

	Vol
	-2.2558
(-0.9294)
	-2.7908
(-1.2260)

	IVOL
	16.0745
(0.4476)
	-1.2401
(-0.0367)

	ILLIQ
	-2.7805
(-0.3348)
	-7.5468
(-0.9658)

	Turnover
	-170.1047
(-0.1464)
	-588.6536
(-0.5384)

	MOM
	0.1396
(1.2101)
	0.1906*
(1.7530)

	REV
	0.2003*
(1.9265)
	0.2450**
(2.5026)

	Adj. R-squared
	0.09024
	0.1974

	N
	332
	332






Table 7 The regression results for lottery-like characteristic variables on open interest of the trader types. 
This table presents the regression tests for the lottery-like characteristic variables on open interest of the foreign institutional traders (Panel A), domestic institutional traders (Panel B), and individual traders (Panel C). The table reports the time-series coefficients and the associated Newey and West (1987) adjusted t-statistics in parentheses. The symbols ∗∗∗, ∗∗, and ∗ indicate that values are significantly different from zero at the 1%, 5%, and 10% levels, respectively. The sample period is from July 2007 to December 2021. A detailed definition of each variable is provided in Appendix A. 
Panel A：Foreign institutional trader
	
	(1)
	(2)
	(3)
	(4)

	(Intercept)
	-2400
	-2939
	-1324
	-1097

	
	 (-0.795)
	 (-1.015)
	 (-0.744)
	 (-0.632)

	ISKEW
	6654
	
	
	

	
	 (0.605)
	
	
	

	ISKEW_fama
	
	11646
	
	

	
	
	 (0.877)
	
	

	TSKEW
	
	
	-2954
	

	
	
	
	 (-1.021)
	

	NPSKEW
	
	
	
	-1035205

	
	
	
	
	 (-1.179)

	
	0.222***
	0.218***
	0.234***
	0.234***

	
	 (2.944)
	 (2.881)
	 (3.129)
	 (3.133)

	
	-0.252***
	-0.250***
	-0.260***
	-0.256***

	
	 (-3.363)
	 (-3.354)
	 (-3.446)
	 (-3.428)

	
	1153
	1257
	1222
	1283

	
	 (0.985)
	 (1.065)
	 (1.045)
	 (1.094)

	
	-2548**
	-2457**
	-2626**
	-2573**

	
	 (-2.206)
	 (-2.117)
	 (-2.277)
	 (-2.236)

	Adj. R-squared
	0.09
	0.0922
	0.0937
	0.0956

	N
	173
	173
	173
	173





Panel B：Domestic institutional trader
	
	(1)
	(2)
	(3)
	(4)

	(Intercept)
	-3200*
	-1999
	1470
	1257

	
	 (-1.783)
	 (-1.145)
	 (1.346)
	 (1.173)

	ISKEW
	19553***
	
	
	

	
	 (2.988)
	
	
	

	ISKEW_fama
	
	18182**
	
	

	
	
	 (2.273)
	
	

	TSKEW
	
	
	2262
	

	
	
	
	 (1.262)
	

	NPSKEW
	
	
	
	519910

	
	
	
	
	 (0.960)

	
	-0.264***
	-0.257***
	-0.260***
	-0.263***

	
	 (-3.604)
	 (-3.480)
	 (-3.481)
	 (-3.509)

	
	-0.194***
	-0.200***
	-0.214***
	-0.201***

	
	 (-2.709)
	 (-2.767)
	 (-2.890)
	 (-2.748)

	
	1372*
	1415*
	954.7
	976.8

	
	 (1.933)
	 (1.950)
	 (1.314)
	 (1.339)

	
	1742**
	1812**
	1640**
	1641**

	
	 (2.471)
	 (2.532)
	 (2.279)
	 (2.274)

	Adj. R-squared
	0.1621
	0.1436
	0.1252
	0.1216

	N
	173
	173
	173
	173


Panel C：Individual trader
	
	(1)
	(2)
	(3)
	(4)

	(Intercept)
	-3301**
	-2813*
	580.7
	474.6

	
	(-2.136)
	(-1.888)
	(0.619)
	(0.516)

	ISKEW
	16802***
	
	
	

	
	(2.982)
	
	
	

	ISKEW_fama
	
	18769***
	
	

	
	
	(2.751)
	
	

	TSKEW
	
	
	899.8
	

	
	
	
	(0.593)
	

	NPSKEW
	
	
	
	78429

	
	
	
	
	(0.169)

	
	-0.073
	-0.066
	-0.048
	-0.048

	
	(-0.949)
	(-0.860)
	(-0.606)
	(-0.610)

	
	-0.153**
	-0.152**
	-0.144*
	-0.141*

	
	(-2.005)
	(-1.985)
	(-1.835)
	(-1.800)

	
	1471**
	1572**
	1243*
	1279**

	
	(2.369)
	(2.501)
	(1.941)
	(1.992)

	
	353.9
	452.3
	273.8
	272.1

	
	(0.575)
	(0.728)
	(0.434)
	(0.431)

	Adj. R-squared
	0.0844
	0.0773
	0.0371
	0.0352

	N
	173
	173
	173
	173





[bookmark: _Hlk151333954]Table 8 The Trading profits and factor loadings. 
Panel A reports trading profit for the returns of the Taiwan Index Futures (TFX), as well as delta hedge option returns for trading strategies that are either long (L) or in cash (C) when the lottery-like characteristic (ISKEW, ISKEW_Fama, TSKEW, and NPSKEW) are negative and short (S) or in cash (C) when the lottery-like characteristic is positive. The first letter of each strategy denotes the action when lottery-like characteristic is negative and the second denotes the action when it is positive. Positions are opened, closed, or maintained on month t based on the lottery-like characteristic on month t–1. Panel B reports four-factor regressions of monthly excess returns of each strategy on the market, high minus low (HML), small minus big (SMB), and momentum. All strategies trade at bid and ask prices. Units for alpha are annualized in percent and the associated Newey and West (1987) adjusted t-statistics in parentheses. The symbols ∗∗∗, ∗∗, and ∗ indicate that values are significantly different from zero at the 1%, 5%, and 10% levels, respectively. The sample period is from January 2002 to December 2021. 
Panel A：Trading profit 
	

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	TFX
	L/L
	S/S
	S/C
	C/L
	S/L

	ISKEW
	7.7975%
	-0.80%
	13.57%
	13.48%
	-0.69%
	12.80%

	ISKEW_Fama
	
	
	
	13.55%
	-0.68%
	12.87%

	TSKEW
	
	
	
	13.18%
	-0.58%
	12.59%

	NPSKEW
	
	
	
	13.59%
	-0.60%
	12.98%


Panel B：Factor loadings
	
	(1)
	(2)
	(3)
	(4)
	(5)

	
	L/L
	S/S
	S/C
	C/L
	S/L

	(Intercept)
	-0.1354***
(-5.7247)
	14.5443***
(7.8088)
	16.2174***
(7.5452)
	-0.0486
(-1.0911)
	13.6388***
(7.1328)

	MKT
	-0.0364***
(-7.8904)
	-4.0251***
(-11.087)
	-4.6559***
(-10.7725)
	-0.0435***
(-4.7383)
	-3.7798***
(-10.1413)

	SMB
	-0.008
(-0.9934)
	-1.445***
(-2.2705)
	-1.9518***
(-2.653)
	-0.0020
(-0.0031)
	-1.3383***
(-2.0484)

	HML
	0.0044
(-0.8419)
	0.9241***
(2.2436)
	1.0684***
(2.3329)
	0.0225
(1.655)
	0.853***
(2.0173)

	MOM
	0.0027
(-0.4771)
	0.45
(0.9917)
	-0.0441
(-0.0812)
	-0.0072
(-0.6308)
	0.6443
(1.3831)

	Adj. R-squared
	0.2192
	0.3656
	0.3982
	0.4407
	0.3288

	N
	239
	239
	239
	239
	239








Figure 1. the call option trading volumes of different types of investors
Figure 1 illustrates the call option trading volumes of different types of investors from July 2007 to December 2021. 






Figure 2. the open interest in call options among different types of investors
Figure 2 illustrates the open interest in call options among different types of investors from July 2007 to December 2021. 
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