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The Whack-A-Mole Game: Tobin Tax and Trading Frenzy Jinghan Cai, Jibao He, Wenxi Jiang, Wei Xiong



Abstract To dampen the trading frenzy in the stock market, the Chinese government tripled the stamp tax (a form of Tobin tax) for stock trading on May 30, 2007. Interestingly, the largely increased trading cost caused trading frenzy to migrate from the stock market to the warrant market, which was not subject to the stamp tax, exacerbating a spectacular price bubble in a set of deep out-of-the-money put warrants. This episode highlights the so-called “Whack-A-Mole” game in financial regulations— when a policy is instituted to whack down frenzy or turmoil in one market, it may crop up in other unregulated markets.
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Blinder (2008) described the policy actions taken by the Federal Reserve Board in 2008 to tame the financial turmoil as a game of “Whack A Mole”—each time the Fed intervened to whack down problems in one market, new problems cropped up in other unexpected markets. Since then, this vivid metaphor has frequently appeared in public discussions of a wide range of financial regulations, from the effectiveness of the Dodd-Frank Act instituted to discipline risk taking by financial institutions in the U.S. in the aftermath of the 2008 financial crisis and new payday rules enacted by the U.S. Consumer Financial Protection Bureau to protect borrowers to the widespread shadow banking activities across different countries around the world. Building on this kind of Whack-A-Mole games with market participants sidestepping financial regulations through unregulated markets/channels, Blinder (2014) argues that over-regulation might be socially optimal. Despite the potentially profound implications of the Whack-A-Mole games for financial regulations, some basic questions remain elusive: How systematically does this problem exist in practice? Can financial regulations of one market lead to economically significant effects on other markets? One faces the usual measurement and identification problems in analyzing these important questions because financial regulations are often enacted in complex environments with other contaminating effects. In this paper, we offer the first systematic study of this phenomenon by analyzing how a tripling of the stamp tax (Tobin tax) on stock trading by the Chinese government on May 30, 2007 caused trading frenzy to migrate from China’s stock market to its warrant market. Faced with a pool of largely inexperienced individual investors in its rapidly growing financial markets, financial regulators in China have regularly intervened in the financial markets with objectives of maintaining market stability and protecting individual investors, as extensively discussed by Brunnermeier, Sockin and Xiong (2016). Stamp tax is a frequently used policy instrument by the Chinese government to intervene in the stock market, e.g., Deng, Liu and Wei (2014). In 2007, a dramatic stock market boom emerged in China after the government successfully implemented a policy reform of converting the previously non-tradable state shares to be tradable. With the Shanghai Stock Exchange Composite Index drippling and the monthly market turnover rate arising above 100%, the government became increasingly concerned by excessive speculation in the stock market and, in response, decided to triple the rate of stamp tax
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from 0.2% to 0.6% for a round-trip trade in stocks on May 30, 2007. This stamp tax increase had a modest effect in cooling off the market index and share turnover rate in the stock market. More interestingly, the increase in the stamp tax for stock trading had dramatic effects on the warrant market, even though it was not subject to any stamp tax and thus was not directly affected by the policy change. We focus on analyzing the reactions of the warrant market and investor behavior to the stamp tax increase. By comparing the warrant price, daily turnover rate, and daily price volatility in 20 trading days before and after the event date of May 30, 2007, we find substantially increased price level, turnover rate, and price volatility across both put and call warrants traded at the time. The effects were particularly strong for the five put warrants, which were all deep out of the money due to the stock market boom and had virtually no fundamental values. Nevertheless, the increase of stamp tax for stock trading caused the price level of these worthless put warrants to on average rise by 2.4 Yuan, the daily turnover rate to rise by 434%, trading volume in Yuan by 330%, and daily price volatility by 32.8%. Through these effects, the stamp tax increase exacerbated the spectacular price bubble in these deep out-of-the-money put warrants, as documented by Xiong and Yu (2011). Furthermore, we also examine a dataset of account-level trading records of all stocks and put warrants listed on the Shenzhen Stock Exchange (one of the two major stock exchanges in China) during our event window. We find that individual investors, in particular, highly speculative investors ranked by their pre-event trading frequency, had substituted stock trading with warrant trading after the event date. Taken together, our analysis paints a vivid picture of a Whack-A-Mole game—the stamp tax increase caused speculative investors to move their trading from the stock market to the warrant market, leading to spectacular trading frenzy in the warrant market. Our paper is related to the empirical literature that studies the effectiveness of Tobin tax in curbing speculation and price volatility in financial markets. While the literature generally finds that higher Tobin tax suppresses trading, the evidence on whether higher Tobin tax can reduce price volatility is mixed, e.g. Roll (1989), Grundfest and Shoven (1991), Umlauf (1993), Kupiec (1996), Jones and Seguin (1997), and Deng, Liu and Wei (2014). The mixed evidence might reflect nuanced effects of Tobin tax on heterogeneous investors: while a higher Tobin tax tames noise traders in the market, the increased trading cost also reduces the effectiveness of smart traders in
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trading against noise traders.1 Different from these studies, the focus of our study is not to analyze the effects of a Tobin tax on the targeted market, but rather its effects on another market—the warrant market—which was not directly affected by the tax. By showing that higher Tobin tax caused frenzied speculation to migrate from the stock market to the warrant market, our analysis highlights a key challenge to financial regulations in the increasingly complex financial world— policy makers cannot design a financial policy just for an isolated market, and instead need to take into account the possibility of market participants sidestepping the policy through other unregulated markets and the subsequent spillover effects. Our study also overlaps with Xiong and Yu (2011), Gong, Pan, and Shi (2016), and Pearson, Yang and Zhang (2017), who study the spectacular warrant bubble in our sample, but again with a distinct focus on analyzing how the stamp tax increase had caused the migration of frenzied trading from the stock market to the warrant market. The paper is organized as follows. Section I briefly describes the related institutional background for China’s stock market and warrant market. Section II presents a case study of the reactions of the stock market, warrant market and individual investors to the stamp tax increase on May 30, 2007. Section III concludes the paper.



I.



Institutional Background



In this section, we provide the institutional background of China’s financial markets. See Carpenter and Whitelaw (2016) for a recent review of China’s financial markets. A. Stock market While banks still play the most important role in financing firms in China, the government has made a great effort in fully developing China’s financial markets since early 1990s. With two stock exchanges established in Shanghai and Shenzhen in 1990, China’s stock market has experienced rapid growth in the past 25 years and is now the second largest equity market in the                                                              1



See Davila and Parlatore (2017) for a model that explicitly studies these offsetting effects. Furthermore, Scheinkman and Xiong (2003) show that Tobin tax has a second-order effect in reducing price bubbles because speculators can mitigate the effect of a Tobin tax on price level by reducing trading frequency.  
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world. During this development process, the market regulators had to regularly face the problem of the stock market being highly speculative due to the presence of a group of largely inexperienced investors, which is a common problem for newly created equity markets.2 The upper panel of Figure I shows several drastic boom and bust in China’s stock market by depicting the overall market index (Shanghai Stock Exchange Composite Index): 1) one extended boom in late 1990s that started in 1996 and eventually busted in 2001, 2) one spectacular boom that ran from the index level of 1000 all the way to a peak above 6000 in October 2007, only to crash to below 2000 in 2008, and 3) a recent boom and bust in 2014-2015 with the market index running from 2000 to near 5000 and then back down to below 3000 in the summer of 2015. China’s stock market is well known for its trading frenzy. The upper panel of Figure I also depicts the monthly turnover rate of the overall stock market. From January 1994 to December 2016, the monthly market turnover rate has an average of 40.0%. It rose above 80% per month (or 960% per year) in several periods, such as in the early years of 1994, 1996, and 1997, and then more recently in 2007 and 2015. This dramatic turnover rate is comparable to the turnover of Internet stocks during the well-known U.S. Internet bubble in late 1990s, and reflects intensive trading frenzy that regularly occurs in China’s stock market.3 The Chinese government has been actively engaged in using various policy tools to manage the frenzied speculation in the stock market. A frequently used tool is the stamp tax imposed on stock trading—the government collects a certain fraction of the proceeds from each stock transaction as stamp tax. As depicted in the lower panel of Figure 1, the government has changed the rate of the stamp tax for seven times in 1994-2016. As discussed by Deng, Liu and Wei (2014), the government’s policy objective is consistent with the argument of Tobin (1978), i.e., to curb excessive speculation during stock market booms by raising the stamp tax rate and to stimulate/support the market during stock market busts by reducing the stamp tax rate. Our analysis focuses on a change of the stamp tax rate that occurred during the spectacular boom and bust cycle in 2007-2008. Before this boom in 2005, the Chinese government                                                              2



 See Allen et al. (2017) for more detailed discussions of this issue.    3  See Mei, Scheinkman and Xiong (2009) for a systematic study of how speculative trading affects stock prices in China’s stock market.
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successfully completed a market reform to make previously non-tradable state shares, which had been widely recognized as an obstacle to effective corporate governance with shareholders holding minority shares in the firms, to be tradable. Since then, the stock market entered a dramatic boom that peaked in October 2007 and the share turnover rate rising to a level of over 100% per month in April and May, 2007. Worried about the stock market becoming overly speculative, the government tripled the stamp tax rate from 0.2% to 0.6% on May 30, 2007. As shown by Figure I, this dramatic hike of stamp tax rate has managed to slow down the rise of the market index and held it around the level of 4000 for about one month before the market index eventually rose up to 6092 in October 2007. The hike of stamp tax rate had a more persistent effect on the share turnover rate, which had not risen above its peak level in May 2007 in the subsequent months. B. Warrant market As an initial trial of options market, the Chinese government allowed a set of publicly listed firms to issue 12 put warrants and 37 call warrants on the two stock exchanges in 2005-2008.4 The government instituted several special features for the warrant market to maintain the usual advantages of financial derivatives for hedging and speculation purposes: First, different from stock trading, warrant trading is not subject to the stamp tax. Second, warrants trade on the socalled “T+0” rule, which allows investors to sell warrants on the same day of purchase, while stocks trade on the “T+1” rule, which requires investors to hold their stocks for at least one day before selling. Third, while stocks are subject to daily price limits of 10%, warrants have substantially wider daily price limits.5 Despite the intention of the government, these convenient features made the warrants market particularly susceptible to market speculation. As extensively studied by Xiong and Yu (2011), during the stock market boom in 2007, despite that the put warrants all went deep out of the money with virtually no fundamental values, each of them experienced a spectacular bubble—each was traded at highly inflated prices with a frenzied turnover rate of multiple times a day. Due to the                                                              4



 These warrants were issued not simply to meet market demand for warrants, but were granted to the shareholders of these firms as part of a broad compensation scheme during the share reform in 2005-2007 to compensate them for the largely increased share supply made available by the share reform.   5



 Like stocks, these warrants are also prohibited from short-sales. This is a key force that limits arbitrage trading in the warrant market.
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frenzied speculation by investors in trading these warrants, the Chinese government discontinued the warrant market after 2008 and has not allowed stock options to be traded in any exchange even to date. Table 1 lists summary information of the 14 warrants (including 5 put warrants and 9 call warrants) that were traded on May 30, 2007 when the government raised the stamp tax rate on the stock market. Half of these warrants were traded on the Shenzhen Stock Exchange, while the other half on the Shanghai Stock Exchange. These warrants had long maturities of one to two years and were mostly issued long before the stamp tax increase on May 30, 2007. As these warrants are not subject to the stamp tax imposed on the stock market, they provided an interesting laboratory to study how the stamp tax hike affected trading and price dynamics in the warrant market.



II.



Empirical Analysis



We offer an event study of the market reactions to the stamp tax increase on May 30, 2007, with a particular focus on the reactions from the warrant market and individual investors. Our analysis focuses on the period of 20 trading days (or four weeks) before and after the event day, May 30, i.e., from April 25 to June 26, 2007.6 A. Stock market reaction We first investigate how the stock market reacted to the stamp tax increase. We download daily price and trading data of all A-share stocks (common shares listed on Shanghai and Shenzhen Stock Exchanges) from the database of China Stock Market and Accounting Research (CSMAR) over the period of April 25 to June 26, 2007. We first plot the stock market index and aggregate turnover rate in this period in Figure II. The figure shows that the stock market dropped sharply and trading was visibly cooled off after the stamp tax rate was hiked. Panel A of Table 2 presents summary statistics of the stock variables separately for the periods before and after the event date. Return is daily holding return adjusted for distributions. Turnover equals the number of shares traded on each day divided by the number of floating shares, while                                                              6



While the choice of the event window of 20 trading days is somewhat arbitrary, our results are robust to alternative event windows, such as 10 or 5 trading days.
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Ln_Volume is the log of one plus daily trading volume in Yuan. Volatility, which is measured on a daily basis, equals the difference between intraday highest and lowest prices scaled by the average.7 During the 20 trading days before the event, the stocks had an average daily return of 1.36%, reflecting the rising stock market. More importantly, the stocks had an average daily turnover rate of 7.46%, which is equivalent to an annualized turnover rate of 1865% (i.e., 7.46% 250), which is substantially higher than the annualized turnover rate of 900% of Internet stocks during the U.S. Internet bubble (e.g., Hong and Stein, 2007). The stocks also had an average daily volatility of 5.78%, which is equivalent to an annualized volatility of 91.4%. These high levels of share turnover rate and price volatility reflect the frenzy in the stock market that had motivated the government to hike the stamp tax rate. During the 20 trading days after the event, the stocks’ average daily return dropped to -0.98%, indicating a downturn in the market. The average daily turnover rate also had a modest drop to 6.55%, although the daily price volatility rose to 7.78%. We formally examine the changes in these variables by using the following regression specification: _530



,



for each stock in the A-share market.



,



,



(1)



_530 is a dummy that equals one for days on and



after May 30, 2007, otherwise zero. The dependent variables include Return, Ln_Volume, Turnover, and Volatility. The event window is 20 trading days before and after May 30. Panel B of Table 2 reports the regression. In column (1), the dependent variable is Return, and the coefficient of



_530 equals -2.33% with a t-statistic of 2.37. The magnitude of the event



on stock return is economically meaningful, given that the average daily stock return before the event is 1.36% with a standard deviation of 5.93%. In column (2), the dependent variable is Turnover, and the coefficient of



_530 is -0.91% with a t-statistic of 3.03. This represents a



significant drop in stock trading, compared with the average daily turnover of 7.46% and the                                                               Alizadeh, Brandt, and Diebold (2002) show that daily price range provides an effective measure of daily price volatility. Due to the lack of intraday data, the tranditional return-based volatility measure is not avaiable on a daily basis. Thus, for the purpose of our analysis, this range-based volatility measure can better capture the immediate effect after the event.   7
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standard deviation of 4.19%. In column (3), Ln_Volume is the dependent variable, and the coefficient of



_530 is -0.21 with a t-statistic of 3.18, which indicates a 21% decrease in the



dollar-amount of trading volume in the stock market. As we discussed earlier, the literature has extensively examined how a Tobin tax may affect financial market volatility. We also explore this question in our setting by using Volatility as the dependent variable in the regression. The result in column (4) shows that after the event, stock volatility increases by 2.0% (with a t-statistic of 4.13). One needs to be cautious in interpreting this correlation as causality, because the decision to increase the stamp tax is endogenous and could be correlated with changes in the stocks’ fundamental volatility. In other words, in the absence of an appropriate counterfactual, this regression does not rule out the possibility that stock price volatility could have been even higher without the stamp tax increase. 8 In contrast, our analysis of warrant price volatility is less subject to this issue, since we can control for the change in the warrants’ fundamental volatility through the underlying stock price volatility. B. Put warrant market reaction We now analyze how the increase in stamp tax for stock trading affected the warrant market. We obtain daily closing price and trading information of the 14 warrants from CSMAR. Due to the substantial heterogeneity between put and call warrants, we separately examine their reactions to the event. Table 3 reports the market reactions of the 5 put warrants. Panel A reports the summary statistics of the variables related to put warrants. Price is a warrant’s daily closing price. BS_Value is a warrant’s fundamental value calculated from the Black-Scholes model. For each warrant, we use its underlying stock’s daily closing price and previous one-year rolling daily return volatility to compute the warrant’s Black-Scholes value. Adj_Price equals Price minus BS_Value, and gives a measure of the price deviation from the warrant fundamental. We acknowledge that the Black-
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 Deng, Liu and Wei (2014) specifically examine this issue by taking advantage of the dual shares issued by a set of Chinese firms: A shares issued inside China in Shanghai and Shenzhen Stock Exchanges, and H shares issued outside China in Hong Kong Stock Exchange, and using the price volatility of H shares as a control of fundamental volatility of the corresponding A shares. In a sample that covers all 7 episodes of changing the stamp tax rate in China, they uncover evidence of higher Tobin tax reducing price volatility.   
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Scholes model may not be a perfect measure of the fundamental value of a warrant, it is nevertheless a useful benchmark for our analysis. Panel A of Table 3 reports summary statistics of these variables, separately for 20 trading days before and after the event date. Before the event, the average BS_Value is only 0.00 Yuan, which reflects the market environment that due to the stock market boom at the time, all of the put warrants were deep out of the money. Interestingly, these virtually worthless put warrants had an average Price of 1.16 Yuan. Xiong and Yu (2011) attribute this highly inflated market price to a price bubble after systematically examining potential fundamental values of these put warrants beyond the Black-Scholes model. Consistent with this bubble view, these put warrants had an average daily turnover rate of 67.1%, which is more than 9 times of the already enormous stock turnover rate, and an average daily price volatility of 5.5%. During the 20 trading days after the event, the average price of the put warrants jumped up to 3.57 Yuan, even though the BS_Value remained at 0.01 Yuan. The daily turnover rate spiked to an astonishing level of 559.2% (i.e., 5.6 times each day!) and the average daily volatility rose to 41.8%. The greatly increased price level, turnover rate, and price volatility all point to substantially intensified speculation frenzy in these virtually worthless warrants. Figure III plots for each of the put warrants, its daily turnover rate (Turnover) and daily closing price (Price), together with a horizontal bar indicating the put warrant’s strike price (which is also its maximum possible payoff). The turnover rate of each put warrant sharply jumped up for more than multiple times on May 30 and the elevated turnover rate persisted over the subsequent days. While each of the put warrants was already overvalued relative to its fundamental value before May 30, the overvaluation rose substantially in the one to two weeks after the event. Astonishingly, two out of the five put warrants (Hualing JTP1 and Wuliang YGP1) even had their prices rising above their strike prices (i.e., their maximum possible payoffs), which offers indisputable evidence of a price bubble. To formally examine the effects of the stamp tax increase on these put warrants, we use the following regression specification: ,
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for each warrant , where



_530 equals one for days on and after May 30th, 2007, otherwise



zero. The coefficient of this variable represents the change in the dependent variable after the event date. As noted by Xiong and Yu (2011), the price and turnover of a warrant may change substantially as it approaches its maturity date. Thus, we include maturity fixed effects



. We



use several dependent variables to measure the speculativeness in the warrant market: Adj_Price, Ln_Volume, Turnover, and Volatility. The event window is 20 trading days before and after May 30. Panel B of Table 3 presents the regression results. In column (1), the dependent variable is Adj_Price, i.e., nominal price minus Black-Scholes value. The coefficient of



_530 equals



2.40 with a t-statistic of 9.02. The magnitude of this price effect is economically significant, relative to the average adjusted price before the event of 1.16 and the standard deviation of 0.48. In column (2), the dependent variable is Turnover, and the coefficient of



_530 is 434.4%



with a t-statistic of 14.4. This is an enormous increase in trading activities, relative to the average daily turnover of 67.1% and the standard deviation of 64.8% prior to the event. In column (3), Ln_Volume is the dependent variable, and the coefficient of



_530 is 3.30 with a t-statistic of



30.7. One can interpret the magnitude as a 330% increase in the dollar-amount volume in the put warrant market. In column (4), Volatility is the dependent variable, and the coefficient of Post_530 is 0.33 with a t-statistic of 10.0, indicating that the volatility increased by 32.8% after the stamp tax increase. As these put warrants are deep out of the money, their fundamental values were virtually zero. Thus, it is difficult to attribute this substantial increase in warrant price volatility to elevated fundamental uncertainty in these put warrants. It is also difficult to associate the greatly increased price level, turnover rate, and price volatility in these deep out-of-the-money put warrants to any fundamental related activities, such as price discovery or hedging, again because these warrants had virtually no fundamentals. 9 Instead, they all point to greatly intensified speculation frenzy in the put warrant market after the
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 See Liu, Zhang, and Zhao (2015) for a study of how the speculative activities in the warrants spilled over to the underlying stocks during the Chinese warrants bubble, even after controlling for information-driven trading and hedging motives.  
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stamp tax increase for stock trading. In this sense, the stamp tax increase exacerbated the spectacular price bubble in the put warrants. C. Call warrant market reaction Table 4 reports the reactions of the nine call warrants. Panel A presents the summary statistics. During the 20 trading days before the event, the call warrants had an average BS_Value of 14.64 Yuan and an average Price of 14.56 Yuan, which is fairly close to the Black-Scholes value. As the call warrants were deep in the money at the time, they were fundamentally similar to normal stocks and were indeed valued much like stocks, and thus did not exhibit an obvious price bubble like that in put warrants. Nevertheless, the call warrants also had frenzied trading as reflected by an average daily turnover rate of 45.1%, which, while lower than that of put warrants, is still 6 times of the average turnover rate of stocks.10 During the 20 trading days after the event, the average Black-Scholes adjusted price (Adj_Price) increased to 0.53 Yuan from -0.08 Yuan in the period before the event. The daily turnover rate (Turnover) also almost doubled to 85.4% from 45.1% before the event, and the daily price volatility increased substantially to 10.3% from 6.47% before the event. These increases in the Black-Scholes adjusted price level, turnover rate, and price volatility, while less striking than that experienced by the put warrants, nevertheless reveal intensified speculation in the call warrants as well. Figure IV provides a visual illustration of the intensified speculation in each of the nine call warrants by plotting its daily Black-Scholes price and daily turnover rate. In Panel B of Table 4, we formally examine the changes in these variables by using the regression specification (2) for the sample of the nine call warrants and reports the results in columns (1)-(4). The regressions again confirm that while the effects of the stamp tax increase have smaller magnitudes for call warrants than for put warrants, all coefficients remain statistically significant and economically meaningful. For example, the adjusted price increased by 0.42 Yuan (t-statistic = 1.65), the daily turnover rose by 28.5% (t-statistic = 4.50), the dollar-amount trading                                                              10



 The more dramatic trading frenzy experienced by the put warrants relative to that by the call warrants may be driven by a behavioral bias of the investors in confusing the low nominal prices of put warrants as being a bargain. It is not the objective of this paper to pin down the driver of the substantial difference between put and call warrants during this episode. Instead, we take this difference as given and analyze how put and call warrants reacted to the stamp tax increase.  
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volume rose by 63.4% (t-statistic = 7.21), and the daily price volatility rose by 3.1% (t-statistic = 3.95). As illustrated by Figure IV, there is a fair amount of heterogeneity in the speculativeness of the nine call warrants (visibly more heterogeneous than the put warrants). The heterogeneity motivates a further question: Did the initially more speculative call warrants become even more speculative after the event? We now examine this question by running the following regression using the sample of call warrants: ,
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(3)



where Pre_Turnover is a warrant’s average turnover rate over the 20 days before the event. We use Pre_Turnover to measure a warrant’s level of speculativeness prior to the event. If the increase of stamp tax for stock trading induced investors to trade the more speculative call warrants, we expect



to be positive. Columns (5) to (8) in Panel B of Table 4 report the results. The



coefficients of all interaction terms are significantly positive, consistent with our conjecture that after the stamp tax increase, the initially more speculative call warrants became even more speculative. In sum, the results reported in Tables 3 and 4 show that after the stamp tax increase for stock trading on May 30, 2017, warrants became more overly priced, more frenziedly traded, and more volatile, especially for those more speculative ones, such as the out-of-the-money put warrants. In the next subsection, we examine the changes in the trading of individual investors. D. Investor reaction We obtain trading data from the Shenzhen Stock Exchange. The data include account-level trading records of all stocks and the four put warrants listed on the exchange during the sample period, but not any call warrants. In our analysis, we focus on individual investors. We also exclude inactive investors, who did not trade any stock or warrant over the 20 days prior to the event, and new investors, who opened their accounts after April 25, 2007.Our final sample contains 13,072,545 investors.
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Despite the rapid growth in building up the pool of institutional investors, China’s financial markets were still dominated by individual investors during our sample period. According to the report issued by the China Securities Regulatory Commission (2008), in 2007 individual investors contributed to 45.9% of shareholdings and 73.6% of trading volume on the Shenzhen Stock Exchange. Our trading data also reveal that only a small number of institutions had participated in trading the put warrants in our sample. As such, we focus on analyzing the trading of individual investors around May 30, 2007. Panel A of Table 5 summarizes variables related to the trading of individual investors.11 We count how many times each investor traded stocks (Ntrades_Stock), warrant (Ntrades_Warrant), and both stocks and warrants (Ntrades_Total) during the 20-day periods before and after May 30, 2007. 12 We also count the values of these trades (Vtrades_Stock, Vtrades_Warrant, and Vtrades_Total). If an investor did not execute any trade in stocks or put warrants during the period, the number would be zero. Before the event on May 30, an investor on average traded 7.40 times, which include 7.32 times of stocks and 0.08 times of warrants, which indicates that warrant trading was not common among investors: the 99th percentile of Ntrades_Warrant is merely one. After the event, investors on average traded less in stocks (6.10 times) but much more in warrants (1.16 times). In terms of Yuan value, the average trading volume of put warrants increase from 3,003 to 72,633, a 24-time increase. The previous subsection presents evidence of the warrant market becoming more speculative after the increase in stamp tax for stock trading. We now further examine how investors substituted stock trading with warrant trading. We hypothesize that more speculative investors were more likely to switch. We use the frequency of trades to measure an investor’s tendency of engaging in speculation. More precisely, we sort all individual accounts in the Shenzhen Stock Exchange into five groups based on their total number of trades in both stocks and put warrants during the 20



                                                             11



Our trading data do not cover information on investors’ total wealth, income, portfolio value, location, or demographic information. 
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 We count the number of executed orders that an investor places. Note that this may be different from the number of trades calculated at the aggregate market level. For example, if one investor places one sell order, which is matched with three buy orders from the other side, the transaction would be counted as one trade for the investor but three trades in the market.  
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trading days before May 30. The group which traded more is regarded as more speculative. Then, we track the change in each investor’s trading after the event. Before May 30, 2007, merely about 1% of the individual accounts in the Shenzhen Stock Exchange had ever traded put warrants. We define Switchers as stock investors who started trading at least one of the four put warrants listed on the exchange. Then, we simply count the number of Switchers for each day in our sample, as shown in the upper panel of Figure V. One can see that prior to May 30, the average number of Switchers is less than 5,000 per day. But, on the first day after stamp tax increase, there is a sharp increase to more than 50,000. Also, the number of switchers on each day remained at an elevated level in 20 days after the event. Next, we investigate whether more speculative investors are more likely to enter the warrant market after the stamp tax increase. For each investor group based on speculativeness, the lower panel of Figure V plots the fraction of investors who switched to warrant trading in the 20 trading days after May 30. There is a clear pattern—the fraction of Switchers is monotonically increasing across the five groups sorted by investor speculativeness, specifically, from 2.35% for the least speculative group to 9.47% for the most. This pattern supports our conjecture that more speculative investors have greater propensity to trade warrants after the increase in stamp tax for trading stocks. We now examine the substitution effect between stock trading and warrant trading from another aspect by plotting in Figure VI the change of trading intensity by each of the five investor groups sorted by speculativeness in stocks and warrants in 20 trading days before and after May 30. The upper panel plots the change in the number of trades in stocks and warrants: Ntrades_Stock (red line) and Ntrades_Warrant (blue line). For groups 3 to 5, investors trade more warrants and less stocks after the event. Also, the substitution pattern is most significant for the most speculative group. The lower panel measures trading intensity by trading volume of stocks and warrants in Yuan, Vtrades_Stock and Vtrades_Warrant, and the same pattern remains. We formally examine this substitution effect in Figure VI by running the following regression: ,
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where Speculativeness is the quintile score of investor k’s speculativeness group. The dependent variables are Ntrades_Stock and Ntrades_Warrant. Panel B of Table 5 presents the regression result. In the univariate regression in column (1),



equals 1.084, which indicates that on average



investors trade roughly once more in each day in warrants than pre-event. In column (2),



is



significantly positive. The coefficient implies that a one-rank rise in the quintile score increases the frequency of trading warrants by 0.59 times. Columns (3) and (4) are using Ntrades_Stock as the dependent variable. The result shows that investors trades stock less frequently, in particularly for more speculative investors. Panel C repeats the same regressions but uses yuan value of trading. The results are consistent and robust.13 Taken together, our analysis in this subsection shows that in response to the increased stamp tax for stock trading, investors—especially the more speculative investors—substantially increased their speculation activities in the warrant market, thus exacerbating the price bubble in the deep out-of-the-money put warrants.14



III.



Conclusion



Our event study of the increase of stamp tax for stock trading in China on May 30, 2007 offers a vivid account of a Whack-A-Mole game: in response to the stamp tax increase, speculative individual investors substituted stock trading by frenzied trading in warrants, causing substantially increased price level, daily turnover rate, and daily price volatility in the warrant market. The effects on the speculative, deep out of the money put warrants were particularly large: their prices on average rose by 2.4 Yuan, daily turnover rate by 434%, trading volume in Yuan by 330%, and daily price volatility by 32.8%.15 These unintended effects of the stamp tax increase highlight a                                                              13



 Due to the large number of 26 million observations in our account-level data sample, the t-statistics reported in Table 5 tend to much higher than the usual values reported in typical economic studies, while the R-squared tend to be low due to the heterogeneity across the accounts.   14



 This result also complements and echoes Gong, Pan, and Shi (2016), and Pearson, Yang and Zhang (2017), who emphasize the large inflow of new investors to the warrant market as an important factor driving the warrant bubble.  15



 Also, note that during the stock market bust that followed the market boom in 2007, the Chinese government reversed the rate of stamp tax for stock trading back to 0.2% on April 26, 2008 and further down to 0.1% on September 19, 2008, in hope to stimulate the stock market. One might expect the decrease in stamp tax to reverse the spillover effects of the initial stamp tax increase to the warrant market. However, after suffering large capital losses during the market bust from the market peak of over 6000 in October 2007 to the bottom of below 2000 at the end of 2008, many speculative investors had stopped trading and the markets for both stocks and warrants substantially cooled down. The



 



15



key challenge to financial regulations—the need to account for market participants sidestepping a financial policy through other unregulated markets and the subsequent spillover effects.
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Table 1. List of all warrants on May 30, 2007 This table shows summary information of all 14 warrants that are traded on May 30, 2007. For each warrant, the table list its code, name, type (call or put), exchange (SH for Shanghai, SZ for Shenzhen), trading period and exercise period. The warrants are sorted on the beginning of their trading periods.



Trading Period Warrant Code



Warrant Name



Type



Exercise Period



Exchange Begin



End



Begin



End



030002



Wuliang YGC1



Call



SZ



4/3/2006



3/26/2008



3/27/2008



4/2/2008



031001



Qiaocheng HQC1



Call



SZ



11/24/2006



11/16/2007



11/19/2007



11/23/2007



031002



Ganggong GFC1



Call



SZ



12/12/2006



12/4/2008



11/28/2008



12/11/2008



038003



Hualing JTP1



Put



SZ



3/2/2006



2/22/2008



2/27/2008



2/29/2008



038004



Wuliang YGP1



Put



SZ



4/3/2006



3/26/2008



3/27/2008



4/2/2008



038006



Zhongji ZYP1



Put



SZ



5/25/2006



11/16/2007



11/19/2007



11/23/2007



038008



Jiafei JTP1



Put



SZ



6/30/2006



6/22/2007



6/25/2007



6/29/2007



580008



Guodian JTB1



Call



SH



9/5/2006



8/28/2007



8/29/2007



9/4/2007



580009



Yili CWB1



Call



SH



11/15/2006



11/7/2007



11/8/2007



11/14/2007



580010



Magang CWB1



Call



SH



11/29/2006



11/14/2008



11/15/2007



11/28/2008



580011



Zhonghua CWB1



Call



SH



12/18/2006



12/10/2007



12/11/2007



12/17/2007



580012



Yunhua CWB1



Call



SH



3/8/2007



2/20/2009



2/23/2009



3/6/2009



580013



Wugang CWB1



Call



SH



4/17/2007



4/9/2009



4/10/2009



4/16/2009



580997



Zhaohang CMP1



Put



SH



3/2/2006



8/24/2007



8/27/2007



8/31/2007
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Table 2. Stock price and trading around May 30, 2007 This table reports summary statistics (Panel A) and regression results (Panel B) of stocks’ daily return, turnover, volume, and price volatility before and after the even date on May 30, 2007. Post_530 equals one for days on and after May 30, 2007, otherwise zero. Return refers to daily return adjusted for dividends and splits. Ln_Volume is the log of one plus daily trading volume (in Yuan). Turnover equals the number of shares traded on each day divided by the number of floating shares. Volatility is measured on a daily basis as the difference between intraday highest and lowest prices scaled by the average. The sample period is from April 25 to June 26, 2007. Standard deviation is clustered by day, and the corresponding t-statistics are reported in parentheses.



Panel A: summary statistics Mean



SD



P1



P25



P50



P75



P99



N



Before 5/30 Return



1.36%



5.93%



-6.49%



-1.38%



0.98%



3.57%



10.00%



25712



Turnover



7.46%



4.19%



0.61%



4.73%



6.82%



9.44%



20.80%



25712



Ln_Volume



18.74



1.06



16.2



18.1



18.75



19.38



21.27



25712



Volatility



5.78%



2.67%



0.00%



3.93%



5.32%



7.22%



13.60%



25712



Return



-0.98%



6.25%



-10.00%



-5.00%



-0.54%



3.02%



10.00%



26606



Turnover



6.55%



3.91%



0.20%



4.05%



6.05%



8.35%



19.40%



26606



Ln_Volume



18.53



1.179



14.61



17.87



18.54



19.24



21.22



26606



Volatility



7.78%



3.60%



0.00%



5.08%



7.42%



10.20%



16.90%



26606



After 5/30



Panel B: regression results (1)



(2)



(3)



(4)



Dep. Variable:



Return



Turnover



Ln_Volume



Volatility



Post_530



-0.0233



-0.0091



-0.208



0.0200



(-2.37)



(-3.03)



(-3.18)



(4.13)



 



 



 



 



Observations



52,318



52,318



52,318



52,318



Adjusted R2



0.035



0.012



0.009



0.09
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Table 3. Put warrant price and trading around May 30, 2007 This table reports summary statistics (Panel A) and regression results (Panel B) of put warrants’ price, turnover, volume, and price volatilitybefore and after the even date on May 30, 2007. Price is a warrant’s daily closing price. BS_Value is a warrant’s fundamental value based on Black-Scholes model. Adj_Price refers to a warrant’s daily closing price minus its fundamental value based on Black-Scholes model. Ln_Volume is the log of one plus daily trading volume (in yuan). Turnover equals the number of shares traded on each day divided by the number of outstanding shares. Volatility is measured on a daily basis as the difference between intraday highest and lowest prices scaled by the average. In Panel B, Post_530 equals one for days on and after May 30, 2007, otherwise zero, and maturity fixed effects are added in all regressions. All regressions include maturity fixed effects. The sample period is from April 25 to June 26, 2007. Standard deviation is clustered by day, and the corresponding t-statistics are reported in parentheses.



Panel A: summary statistics



  



Mean



SD



P1



P25



P50



P75



P99



N



Before 5/30 Price



1.16



0.48



0.37



0.98



1.22



1.27



1.99



98



BS_Value



0.00



0.01



0.00



0.00



0.00



0.01



0.08



98



Adj_Price



1.16



0.48



0.37



0.98



1.21



1.27



1.97



98



Turnover



67.10%



64.80%



15.70%



33.50%



45.80%



74.50%



385.40%



98



LN_Volume



19.38



0.46



18.33



19.09



19.33



19.78



20.27



98



Volatility



5.50%



3.16%



1.64%



3.13%



4.54%



7.18%



16.00%



98



After 5/30 Price



3.57



1.94



0.11



1.96



3.49



5.13



8.15



96



BS_Value



0.01



0.01



0.00



0.00



0.00



0.00



0.07



96



Adj_Price



3.56



1.94



0.11



1.92



3.49



5.11



8.15



96



Turnover



559.20%



255.10%



204.90%



403.50%



515.50%



669.70%



1741.00%



96



22.84



0.775



20.91



22.44



22.81



23.23



24.55



96



41.80%



24.80%



11.00%



23.60%



33.30%



54.10%



150.50%



96



LN_Volume Volatility



  Panel B: regression results (1)



(2)



(3)



(4)



Adj_Price



Turnover



Ln_Volume



Volatility



2.405 (9.02)



4.344 (14.36)



3.303 (30.74)



0.328 (10.06)



Maturity FE Observations



Yes 194



Yes 194



Yes 194



Yes 194



Adjusted R2



0.657



0.702



0.918



0.612



Dep. Variable: Post_530



 



20



Table 4. Call warrant price and trading around May 30, 2007 This table reports summary statistics (Panel A) and regression results (Panel B) of call warrants’ price, turnover, volume, and price volatility before and after the even date on May 30, 2007. Price is a warrant’s daily closing price. BS_Value is a warrant’s fundamental value based on Black-Scholes model. Adj_Price refers to a warrant’s daily closing price minus its fundamental value based on Black-Scholes model. Ln_Volume is the log of one plus daily trading volume (in yuan). Turnover equals the number of shares traded on each day divided by the number of outstanding shares. Volatility is measured on a daily basis as the difference between intraday highest and lowest prices scaled by the average. In Panel B, Post_530 equals one for days on and after May 30th, 2007, otherwise zero, and Pre_Turnover refers to a warrant’s average turnover rate in 20 trading days before the event. All regressions include maturity fixed effects. The sample period is from April 25 to June 26, 2007. Standard deviation is clustered by day, and the corresponding t-statistics are reported in parentheses.



Panel A: summary statistics



  



Mean



SD



P1



P25



P50



P75



P99



N



Before 5/30 Price



14.56



8.20



4.64



6.29



13.38



23.83



32.00



169



BS_Value



14.64



9.54



3.87



6.64



9.77



25.90



36.13



169



Adj_Price



-0.08



2.63



-5.34



-1.59



-0.31



0.77



6.54



169



Turnover



45.10%



26.90%



13.70%



25.70%



39.30%



56.90%



162.10%



169



LN_Volume



20.98



0.80



19.04



20.45



21.01



21.55



22.57



169



Volatility



6.47%



3.06%



2.32%



4.27%



5.63%



8.11%



15.50%



169 175



After 5/30 Price



16.76



9.82



BS_Value



16.23



12.09



Adj_Price



0.53



3.74



Turnover



85.40%



50.90%



21.68 10.30%



LN_Volume Volatility



4.69



7.49



13.71



25.59



36.70



3.09



7.30



10.81



27.20



40.04



175



-7.59



-1.61



0.74



2.45



9.77



175



15.40%



48.00%



72.80%



113.30%



226.60%



175



0.751



20.05



21.16



21.7



22.24



23.29



175



4.54%



2.62%



6.89%



9.65%



13.40%



23.70%



175



Panel B: regression results



Dep. Variable:



Post_530



(1)



(2)



(3)



(4)



(5)



(6)



(7)



(8)



Adj_Price



Turnover



Ln_Volume



Volatility



Adj_Price



Turnover



Ln_Volume



Volatitlity



0.420



0.285



0.634



0.0306



-3.055



-0.322



0.235



0.00463



(1.65)



(4.50)



(7.21)



(3.95)



(-5.81)



(-3.01)



(1.08)



(0.30)



7.523



1.325



0.876



0.0570



(9.06)



(5.39)



(2.12)



(2.16)



Post_530*Pre_Turnover



 



Maturity FE



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Observations



344



344



344



344



344



344



344



344



Adjusted R2



0.888



0.374



0.647



0.200



0.352



0.377



0.142



0.152
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Table 5. Investors’ trading of stocks and warrants around May 30, 2007 This table reports summary statistics (Panel A) and regression results (Panels B and C) of investors’ trading in stocks or warrants before and after the even date on May 30, 2007. Ntrades_Warrant, Ntrades_Stock, and Ntrades_Total are the number of trades that an investor executed in warrants, stocks and both warrants and stocks, respectively, in the 20 trading days before or after the event. Vtrades_Warrant, Vtrades_Stock, and Vtrades_Total are the value of trades (in Yuan) in warrants, stocks and both warrants and stocks, respectively. Post_530 equals one for days on and after May 30, 2007, otherwise zero. Speculativeness refers to the quintile score of investors’ speculative groups, based on investors’ pre-event trading frequency. Standard errors are robust to heteroskedasticity, and t-statistics are reported in parentheses.



  Panel A: summary statistics Mean



SD



P1



P25



P50



P75



P99



N



Before 5/30 Ntrades_Total



7.40



16.32



1.00



2.00



4.00



8.00



55.00



13,072,545



Ntrades_Warrant



0.08



3.01



0.00



0.00



0.00



0.00



1.00



13,072,545



Ntrades_Stock



7.32



16.01



1.00



2.00



4.00



8.00



54.00



13,072,545



Vtrades_Total



280,627



2,198,000



1,568



20,205



60,469



185,736



3,461,000



13,072,545



Vtrades_Warrant Vtrades_Stock



3,003



337,638



0



0



0



0



1495



13,072,545



277,623



2,159,000



1,245



19,987



59,958



184,314



3,426,000



13,072,545



After 5/30 Ntrades_Total



7.26



18.63



0.00



1.00



3.00



8.00



65.00



13,072,545



Ntrades_Warrant



1.16



12.69



0.00



0.00



0.00



0.00



30.00



13,072,545



Ntrades_Stock



6.10



13.00



0.00



1.00



3.00



7.00



50.00



13,072,545



Vtrades_Total



305,566



7,345,000



0



1,925



37,699



154,972



3,816,000



13,072,545



Vtrades_Warrant



72,633



6,959,000



0



0



0



0



702,583



13,072,545



Vtrades_Stock



232,933



1,941,000



0



845



34,740



141,126



3,100,000



13,072,545
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Panel B: Number of trades  (1) Dep. Variable:



(2)



(3)



Ntrades_Warrant



  Post_530



 



 



 



-0.625



-1.221



3.489



(300.65)



(-87.59)



(-214.09)



(329.98)



   



Adjusted R-squared



Ntrades_Stock



1.084



Speculativeness*Post_530



Observations



(4)



0.591



 



-1.628



(168.27)



 



(-306.27)



 



 



 



 



26,145,090



26,145,090



26,145,090



26,145,090



0.003



0.009



0.002



0.169



(3)



(4)



Panel C: Value of trades in yuan (1) Dep. Variable:



(2)



Vtrades_Warrant



  Post_530



  -44,691



134,481



(36.13)



(-19.95)



(-55.65)



(82.10)



 



 



 



-77,380



 



Adjusted R-squared



 



69,630



Speculativeness*Post_530



Observations



Vtrades_Stock



50,812



 



-61,928



(25.65)



 



(-74.85)



 



 



 



 



26,145,090



26,145,090



26,145,090



26,145,090



0.000



0.000



0.000



0.014
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Figure I. Market turnover, index level, and stamp tax rate over time The upper panel plots month-end level of Shanghai Stock Exchange Composite Index (SSC index, right y-axis) and the monthly turnover rate (left y-axis). The lower panel plots month-end level of Shanghai Stock Exchange Composite Index (SSC index, right y-axis) and the stamp tax rate (in ‰, left y-axis). The sample period is from 1994/01 to 2016/12. 3 6,000 5,000 2
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Figure II. Daily market turnover and index level around May 30, 2007 The figure plots the daily market turnover (left y-axis) and the level of SSE Composite Index (right y-axis) from 04/25 to 06/25, 2007.
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Figure III. Price and turnover of put warrants around May 30, 2007 The figure plots daily turnover (blue bar, left y-axis), close price (solid line, right y-axis), and strike price (adjusted for exercise ratio, dash line, right y-axis) for each put warrant from 04/25 to 06/25, 2007.  
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Figure IV. Price and turnover of call warrants around May 30, 2007 The figure plots daily turnover (left y-axis) and adjusted price (nominal price minus Black-Scholes value, right y-axis) for each call warrant from 04/25 to 06/25, 2007.  
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Figure V. Switchers from stock trading to warrant trading The upper panel plots the number of Switchers from 04/25 to 06/25, 2007. For each day, Switcher is defined as stock investors who start trading warrants for the first time on the day. The lower panel plots the fraction of total number of Switchers after May 30 to total number of investors in each speculativeness group. The five speculativeness groups are sorted on investors’ total number of trades before the event.
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Figure VI. Substitution of stock trading by warrant trading This figure plots the change of number of trades (upper panel) and of trading volume (in yuan, lower panel) in warrants (solid blue line) and in stocks (dashed red line) before and after May 30, 2007, by speculativeness groups, which are sorted into quintiles based on investors’ total number of trades before the event.  
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