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4 Realized Volatility and Trading Activities 

Undoubtedly, previous literature reveals the relationship between trading activities 

and volatility both on the theoretical and the empirical studies. Clark (1973) claims 

information arrival is the factor driving price change and volume. In other words, if a 

fixed number of traders trade at a fixed number of times corresponding to new 

information, the number of daily trades will be proportional to the number of new 

information arrivals within each trading day. On the other hand, O'Hara (1995) 

focuses on the trading motivations of different types of investors such as liquidity 

traders, informed traders, and market makers under asymmetric information. 

Empirical findings on the trading-volatility relation such as Chan and Fong (2000) 

argue that average trade size plays a significant role on return volatility while Jones et 

al. (1994) and Chan and Fong (2006) find number of trades is the main factor in this 

relation. It seems no consensus on what is the key factor behind the trading-volatility 

relation. In this section, we intend to examine the relation between realized volatility 

and trading activities through both daily and intraday evidences.  

 

4.1 Daily Evidences 

Following Jones et al. (1994), we decompose trading volume into number of trades 

and average trade size. Here are definitions for these trading activities. First, trading 
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volume (V) is the number of shares that trade within each trading day. Second, 

number of trades (N) is counted by 1 whenever new transaction occurs during a 

particular time period. Third, average trade size (ATS) is calculated as the ratio of 

trading volume to number of trades. According to Schwert (1990), Jones et al. (1994), 

and Chan and Fong (2006), we apply their regression methodology to investigate the 

relationship between realized volatility and trading activities in sample stocks. For 

both sub-periods of pre-reduction and post-reduction, we regress realized volatility for 

each sample stock on a Friday dummy, 12 return lags for realized volatility, and 

trading activities.8 The regressions are as follows:  

  , (2) 

(3) 

(4) 

(5) 

, 

, 

, 

where  is the realized volatility of stock i on day t,  is a dummy variable that 

is equal to 1 for Friday and 0 otherwise, V is daily trading volume, N is daily number 

of trades and ATS is the daily average trade size. Moreover, the parameter  

                                                 
8 Refer to regression equation (1) in section 3; we consider the Friday effect for all sample stocks and 
12 lags of realized volatility for 15 out of 35 sample stocks in our study. 
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measures the persistence of realized volatility at lag j. 

Each regression is run individually for each sample stock using ordinary least 

squares (OLS) estimation. Table 4 reports the means of the coefficient estimates 

sorted in firm-size quintiles for trading activities on the realized volatility before tick 

size reduction. The standard errors of the mean coefficient estimates are provided in 

parentheses and the average R2 for each firm-size quintile is shown as well. Obviously, 

form Panel A to Panel C of Table 4, number of trades explains approximately 60% of 

realized volatility which is much higher than that of trading volume (R2 = 37%) and 

average trade size (R2 = 28%). Furthermore, the coefficients for trading volume are 

smaller for larger firms, suggesting a liquidity effect may exist. It is supported by 

Glosten and Harris's (1988) viewpoints that more liquid stocks possess information 

with smaller price impact than less liquid stocks do. The last column of Table 4 

demonstrates the percentage of t-statistics greater than 1.96 and shows a more 

significant relationship between number of trades and realized volatility (89%) 

compared to 54% for trading volume and 31% for average trade size. These results are 

truly comparable to Chan and Fong's (2006) findings encapsulating that average trade 

size explains less of realized volatility than trading volume or number of trades.  

Since we learn from the regression equations (2) to (4) that number of trades 

significantly interprets realized volatility, we add another explanatory variable, 
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average trade size, to regression equation (3) and extend it to equation (5).9 Panel D 

of Table 4 exhibits merely 3% increment of R2 which indicates adding average trade 

size has no significant impact on either R2 or the coefficients for number of trades.  

Ultimately, results after the tick size reduction from Table 5 divulge resembling 

outcomes of Table 4. Number of trades still can explain realized volatility with higher 

R2 than that of trading volume and average trade size. Additionally, the percentage of 

t-statistics greater than 1.96 shows significant relationship between number of trades 

and realized volatility (74%) compared to 51% for trading volume and 37% for 

average trade size. Panel D of Table 5 also exhibits barely 3% increment of R2 when 

adding average trade size to the simple regression equation (3) and extending to the 

multiple regression equation (5). Although the statistical significance of the 

coefficients for number of trades is slightly decreased to 66% compared to that in the 

simple regression, it remains the key explanatory variable for realized volatility, while 

only 14% of average trade size coefficients are significant. 

Overall, our empirical evidences confirm that number of trades is the dominant 

factor in the relationship between return volatility and trading activities both before 

and after the tick size reduction, consistent with Jones et al. (1994) and Chan and 

Fong (2006).  
                                                 
9 We notice that the two explanatory variables (number of trades and average trade size) in this 
regression have some degree of correlation between themselves (approximately 0.4) that might cause a 
multicollinearity problem. To deal with this problem, we consider the Newey-West heteroskedasticity 
and autocorrelation consistent (HAC) covariance matrix estimate. 
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Table 4: Regressions of Realized Volatility on Trading Activities before Tick Size 
Reduction  

 
Panel A: Regression of realized volatility on trading volume 
Quintile 1 2 3 4 5 Percentage of t( )>1.96 

 0.0155 0.0063 0.0066 0.0023 0.0003 0.5429 
 (0.0034) (0.0025) (0.0026) (0.0010) (0.0006)  

 0.6557 0.5050 0.3140 0.2846 0.0783  
       
Panel B: Regression of realized volatility on number of trades 
Quintile 1 2 3 4 5 Percentage of t( )>1.96 

 0.1204 0.0780 0.0776 0.0707 0.0504 0.8857 
 (0.0147) (0.0202) (0.0232) (0.0132) (0.0308)  

 0.8387 0.6067 0.5542 0.6786 0.2832  
       
Panel C: Regression of realized volatility on average trade size 
Quintile   1   2 3 4 5 Percentage of t( )>1.96 

 2.1936 1.5866 0.2878 0.0326 -0.1489 0.3143 
 (0.8823) (0.5283) (0.3694) (0.2112) (0.2868)  

 0.3959 0.3634 0.3076 0.2486 0.0990  
        
Panel D: Regression of realized volatility on number of trades and average trade size 
Quintile 1 2 3 4 5 Percentage of t( ) or t( )>1.96

 0.1186 0.0779 0.0869 0.0737 0.0623 0.8857 
 (0.0709) (0.0236) (0.0214) (0.0115) (0.0260)  
 0.2314 0.2675 -0.1480 -0.0217 -0.2596 0.2857 

 (6.3740) (0.5614) (0.2862) (0.1136) (0.2496)  
 0.8599 0.6211 0.6301 0.6613 0.3081  

Note: The standard errors of the mean coefficient estimates are provided in parentheses. The last 

column reports the percentages of 's or 's with t-statistics greater than 1.96. For brevity, the 

coefficients for the 12 lags of realized volatility and the Friday dummy are not reported.  
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Table 5: Regressions of Realized Volatility on Trading Activities after Tick Size 
Reduction 

 
Panel A: Regression of realized volatility on trading volume 
Quintile 1 2 3 4 5 Percentage of t( )>1.96 

 0.0089 0.0053 0.0029 0.0009 0.0002 0.5143 

 (0.0032) (0.0031) (0.0027) (0.0009) (0.0001)
 0.4423 0.2156 0.4175 0.3375 0.2771 

       
Panel B: Regression of realized volatility on number of trades 
Quintile 1 2 3 4 5 Percentage of t( )>1.96 

 0.0453 0.0495 0.0446 0.0283 0.0119 0.7429 

 (0.0138) (0.0167) (0.0172) (0.0119) (0.0062)
 0.5184 0.3861 0.4401 0.3628 0.2751 

       
Panel C: Regression of realized volatility on average trade size 
Quintile   1   2 3 4 5 Percentage of t( )>1.96 

 1.1889 0.1837 0.5972 0.1205 0.0872 0.3714 

 (0.9709) (0.3672) (0.3754) (0.1886) (0.0625)
 0.2748 0.1349 0.3446 0.3269 0.2207 

        
Panel D: Regression of realized volatility on number of trades and average trade size 
Quintile 1 2 3 4 5 Percentage of t( ) or t( )>1.96

 0.0462 0.0464 0.0432 0.0234 0.0122 0.6571 

 (0.0140) (0.0189) (0.1542) (0.0123) (0.1677)
 -0.2377 -0.2636 0.1164 0.0202 0.0469 0.1429 

 (0.8171) (0.3324) (13.2563) (0.1773) (1.4148)
 0.5758 0.3450 0.4662 0.3828 0.3680 

Note: The standard errors of the mean coefficient estimates are provided in parentheses. The last 

column reports the percentages of 's or 's with t-statistics greater than 1.96. For brevity, the 

coefficients for the 12 lags of realized volatility and the Friday dummy are not reported.  
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4.2 Intraday Evidences 

In this part, we divide each trading day into 54 successive 5-minute intervals and 

calculate the 5-minute realized volatility for each sample stock during each time 

interval. Then we stack the time-series data for individual stock across the 35 sample 

stocks and calculate the mean 5-minute realized volatility in each 5-minute interval. 

Clearly, in section 3, we obtain a U-shaped pattern of realized volatility from Figure 1. 

However, in order to eliminate the influence of the opening and the closing, we omit 

data in the first and the last 5-minute intervals, namely, 9:01 A.M. to 9:05 A.M. and from 

13:26 P.M. to 13:30 P.M., in this section Figure 2 illustrates intraday variation on the 

mean 5-minute realized volatility across 30 trading days both pre-reduction and 

post-reduction. Distinctly, the dotted curve, representing the mean 5-minute realized 

volatility post-reduction, is located smoother and lower than the pre-reduction one 

(the solid curve), indicating the tick size reduction influence return volatility.10 More 

specifically, the standard deviation of realized volatility contracts to 0.35 from its 

original value of 0.39 which confirms less volatile return volatility after the reduction. 

Additionally, similar to the findings of Admati and Pfleiderer(1988) and Ke et al. 

(2004), our sample stocks illustrate a U-shaped intraday pattern of return volatility. In 

other words, realized volatility is more volatile in the first and last one-hour periods 
                                                 
10 We adopt a Kolmogorov-Smirnov goodness-of-fit test to examine whether the distribution function 
of realized volatility before tick size reduction differs from the distribution function of realized 
volatility after tick size reduction. Our result confirms that the distribution function of post-reduction is 
lower than that of pre-reduction for at least one value of realized volatility.  
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both before and after the tick size reduction. Consequently, we pick up these two 

particular intraday time periods to be targeted intervals in later part of our study. 

Thereafter, we continuously look into intraday data and focus on the first hour after 

opening and last hour before closing during each trading day to compare the volatility 

fluctuations both before and after tick size reduction. Time intervals are obtained by 

dividing one hour into a space of twelve 5-minute observations. 

Table 6 reports the descriptive statistics of realized volatility for each firm-size 

quintile in the first and the last hours within trading days by averaging 30 days before 

and 31 days after the tick size reduction, separately.11 The statistics are computed 

equally weighted over total sample stocks. We provide p-values in the last column, 

indicating the realized volatility differences between each 5-minute interval both 

pre-reduction and post-reduction. With this approach, we examine the impact of the 

introduction of tick size reduction on realized volatility both from 9:06 A.M. to 10:00 

A.M. and from 12:31 P.M. to 13:25 P.M. We find out that realized volatility declines 

significantly following the tick size reduction. (It is about 91% of the 5-minute 

intervals involve significant changes.) This empirical evidence is consistent with the 

findings of Ronen and Weaver (2001). 

  

                                                 
11 Each firm-size quintile has distinctive characteristics for volume and number of trades. For brevity, 
we do not show the descriptive statistics for intraday volume, number of trades, and average trade size 
based on five firm-size quintiles in our study. 
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Figure 2: The Average Intraday Five-Minute Realized Volatility before and after the 
Tick Size Reduction on March 1, 2005 

 

Furthermore, before the tick size reduction, realized volatility is higher for larger 

firm-size which is supported by Foster and Viswanathan (1993). However, our results 

show ambiguous relation between realized volatility and firm size after the tick size 

reduction. 12  Eventually, a distinctive connection between firm-size and the 

percentage decrease of realized volatility is investigated on the tick size reduction. On 

average, the ratio for the largest firms (5th quintile) is 4.8 times higher than that of the 

smallest firms (1st quintile) over the first hour after the opening and 7.1 times over the 

last hour before the closing. Consequently, we confirm that return volatility is highly 

related to trading volume. 

                                                 
12 In addition, we find that daily trading volume, number of trades, and average trade size increase as 
one moves to larger firm-size quintiles both pre-reduction and post-reduction while realized volatility 
does not show this evidence after the tick size reduction.  
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Table 6: Mean Values of Realized Volatility for the First and Last Hours of Each 
Trading Day 

Firm-Size Quintile 1 2 3 4 5 p-value

Time Before After Before After Before After Before After Before After 
 9:06- 9:10 0.33 0.37 0.44 0.32 0.54 0.34 0.56 0.37 0.72 0.28 0.02 *
 9:11- 9:15 0.27 0.27 0.43 0.26 0.52 0.35 0.52 0.32 0.73 0.24 0.03 *
 9:16- 9:20 0.31 0.28 0.40 0.27 0.51 0.29 0.51 0.30 0.75 0.24 0.02 *
 9:21- 9:25 0.30 0.28 0.40 0.23 0.48 0.27 0.50 0.25 0.73 0.22 0.01 *
 9:26- 9:30 0.32 0.25 0.38 0.25 0.45 0.28 0.42 0.27 0.67 0.21 0.01 *
 9:31- 9:35 0.24 0.24 0.36 0.22 0.49 0.26 0.46 0.25 0.71 0.20 0.02 *
 9:36- 9:40 0.23 0.27 0.32 0.21 0.40 0.24 0.48 0.27 0.75 0.21 0.06 
 9:41- 9:45 0.27 0.23 0.31 0.20 0.43 0.23 0.47 0.23 0.75 0.22 0.03 *
 9:46- 9:50 0.27 0.24 0.32 0.18 0.40 0.25 0.40 0.23 0.75 0.19 0.04 *
 9:51- 9:55 0.25 0.20 0.30 0.16 0.34 0.27 0.43 0.20 0.68 0.20 0.04 *
 9:56-10:00 0.28 0.19 0.29 0.15 0.41 0.21 0.43 0.19 0.73 0.19 0.02 *
Mean 0.28 0.26 0.36 0.22 0.45 0.27 0.47 0.26 0.72 0.22 

12:31-12:35 0.18 0.16 0.26 0.14 0.41 0.19 0.35 0.19 0.84 0.19 0.08 
12:36-12:40 0.16 0.14 0.28 0.13 0.39 0.20 0.45 0.19 0.77 0.18 0.05 *
12:41-12:45 0.19 0.15 0.27 0.15 0.40 0.19 0.39 0.18 0.77 0.19 0.05 *
12:46-12:50 0.23 0.15 0.30 0.12 0.42 0.20 0.33 0.19 0.78 0.19 0.04 *
12:51-12:55 0.20 0.17 0.31 0.16 0.42 0.20 0.42 0.23 0.77 0.20 0.04 *
12:56-13:00 0.17 0.16 0.32 0.18 0.42 0.23 0.50 0.20 0.80 0.20 0.05 *
13:01-13:05 0.23 0.17 0.32 0.17 0.45 0.23 0.41 0.21 0.82 0.19 0.04 *
13:06-13:10 0.23 0.22 0.36 0.18 0.34 0.23 0.51 0.22 0.81 0.20 0.04 *
13:11-13:15 0.28 0.23 0.38 0.17 0.44 0.23 0.49 0.23 0.93 0.23 0.04 *
13:16-13:20 0.31 0.24 0.47 0.20 0.51 0.26 0.58 0.27 0.92 0.25 0.02 *
13:21-13:25 0.38 0.26 0.47 0.24 0.55 0.28 0.57 0.32 0.88 0.27 0.01 *
Mean 0.23 0.19 0.34 0.17 0.43 0.22 0.45 0.22 0.83 0.21 
Note: Before means the 30 trading days prior to the tick size reduction; After means the 31 trading days 

after the tick size reduction. *denotes significance at the 5% level. 

  



30 
 

Table 7 presents the descriptive statistics of the trading activities (trading volume, 

number of trades, and average trade) and realized volatility across all sample stocks 

for the first hour after opening and the last hour before the closing in which time is 

divided into 5-minute intervals. Before the tick size reduction, the mean realized 

volatility is 0.4574 for the first hour after opening and 0.4571 for the last hour before 

closing while that decreases to 0.2465 and 0.2014 post-reduction, respectively. From 

this evidence, values of realized volatility decline together with number of trades 

increase across firm-size quintiles after the tick size reduction. As anticipated, smaller 

tick size means less trading costs so that would attract investors to trade more and 

then number of trades increase. Moreover, we find no statistically significant change 

for both trading volume and average trade size after the tick size reduction and reach 

similar results both for daily and the first and last hours through intraday data.13 

However, we would like to know if this insignificance is due to across firm-size 

quintiles, since we find out that larger firm-size quintile is characterized as higher 

trading volume and realized volatility from Table 6. Thereafter, we specifically choose 

the 5th firm-size quintile, representing the largest market capitalization among our five 

firm-size quintiles, and show its descriptive statistics in Table 8. It exhibits that 

realized volatility declines along with number of trades increases, while no significant 
                                                 
13 Simultaneously, we conduct two-sample t-tests to trading volume, number of trades, average trade 
size and realized volatility respectively with daily data and find out that only number of trades 
increases significantly while realized volatility reduces significantly after the tick size reduction across 
firm-size quintiles and trading days. 
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change for both trading volume and average trade size after the tick size reduction. As 

a result, we confirm that the insignificant change for these two variables is not related 

to firm-size quintiles. 

Consistent with Admati and Pfleiderer (1988), our sample shows condensed 

trading especially at the open and the close leading a U-shape of realized volatility 

which may cause an increase in liquidity trading.14 This is also supported by the 

mixture of distributions model in which number of trades represents information 

arrivals. As Harris (1991) first noted, tick size represents the costs to get inside 

someone else's quote. For instance, if tick size is too large to restrict the quote, that 

would discourage investors from frequent trading. On the contrary, tick size reduction 

definitely narrows the minimum price variations and evokes investors to trade more. 

Informed traders incline to trade in certain time intervals, for example the first 

and last hours of each trading day, particularly characterized as higher liquidity 

leading to more volatile returns. More interestingly, we discern that the decreasing 

rate for return volatility displays a U-shape after the tick size reduction. In other 

words, tick size reduction involves great realized volatility declines in particular near 

the beginning or the ending of each trading day thus supports the arguments intended 

by policymakers. 

                                                 
14 We perceive not only realized volatility exhibits a U-shaped pattern, but also do trading volume, 
number of trades, and average trade size. For brevity, we do not provide these figures except for 
realized volatility in this study. 
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Table 7: Descriptive Statistics of Trading Activities in the First and Last Hours of 
Each Trading Day across Firm-Size Quintiles 

RV V N ATS 
Time Before After Before After Before After Before After 

 9:06- 9:10 0.5188 0.3354 92.9619 103.9908 4.7410 5.8083 11.1593 11.7634 
 9:11- 9:15 0.4953 0.2881 95.0476 96.8691 4.5800 5.6074 11.7833 11.3817 
 9:16- 9:20 0.4967 0.2777 92.0981 84.6286 4.4981 5.4802 11.8769 10.0279 
 9:21- 9:25 0.4804 0.2518 81.0152 81.9604 4.3229 5.4885 10.6109 9.8008 
 9:26- 9:30 0.4478 0.2538 81.4162 82.2147 4.2067 5.2765 11.5597 9.9873 
 9:31- 9:35 0.4525 0.2344 75.4209 76.9023 4.1886 5.2498 11.1489 9.5681 
 9:36- 9:40 0.4360 0.2391 66.3400 82.1475 4.0419 5.2618 9.2475 10.0789 
 9:41- 9:45 0.4467 0.2214 71.4990 74.8866 3.9981 5.1382 10.2067 9.3303 
 9:46- 9:50 0.4281 0.2193 62.2114 73.6184 3.9410 5.0922 9.0970 9.0136 
 9:51- 9:55 0.4006 0.2045 67.9076 71.1613 3.7752 5.0691 9.4481 8.8862 
 9:56-10:00 0.4283 0.1862 61.8324 64.1069 3.8295 4.8028 8.9923 8.2690 

Mean 0.4574 0.2465 77.0682 81.1351 4.1930 5.2977 10.4664 9.8279 

12:31-12:35 0.4079 0.1756 45.3867 50.3207 3.6733 4.5567 7.0827 7.0873 
12:36-12:40 0.4102 0.1689 44.7800 53.1290 3.6333 4.6562 6.9233 7.1967 
12:41-12:45 0.4050 0.1705 52.8486 53.9512 3.6476 4.6774 8.2460 7.3763 
12:46-12:50 0.4125 0.1719 65.9076 55.7097 3.6610 4.8000 9.4669 7.5229 
12:51-12:55 0.4230 0.1927 65.7409 55.6470 3.8181 4.8553 9.3116 7.5056 
12:56-13:00 0.4423 0.1962 52.3076 56.1751 3.7800 4.8986 7.7810 7.6241 
13:01-13:05 0.4453 0.1948 49.7143 60.1613 3.8914 5.1742 8.0958 7.9096 
13:06-13:10 0.4513 0.2076 60.6248 62.8949 4.1010 5.2986 9.0423 8.4724 
13:11-13:15 0.5049 0.2181 74.0133 78.1650 4.3086 5.6700 10.5253 9.3408 
13:16-13:20 0.5565 0.2454 81.3895 87.1714 4.6429 5.9106 11.0996 10.5815 
13:21-13:25 0.5691 0.2735 85.4800 80.5281 4.2057 5.1134 13.4137 11.7919 

Mean 0.4571 0.2014 61.6539 63.0776 3.9421 5.0556 9.1807 8.4008 
Note: Before represents averaging 30 trading days before the tick size reduction; After represents 

averaging 31 trading days after the tick size reduction. 
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Table 8: Descriptive Statistics of Trading Activities in the First and Last Hours of 
Each Trading Day for the Largest Firm-Size Quintile 

RV V N ATS 
Time Before After Before After Before After Before After 

 9:06- 9:10 0.7185 0.2768 186.3571 221.5300 7.0762 8.2212 22.2489 24.7607 
 9:11- 9:15 0.7301 0.2359 228.9810 192.5023 6.8381 7.9263 28.1878 22.6024 
 9:16- 9:20 0.7512 0.2369 210.3000 167.7281 7.0048 7.7650 27.4946 19.8916 
 9:21- 9:25 0.7264 0.2237 156.1857 180.5161 6.6619 7.9724 22.3201 21.0750 
 9:26- 9:30 0.6717 0.2127 189.5095 179.6359 6.3571 7.5438 27.1573 21.4917 
 9:31- 9:35 0.7132 0.1980 164.0714 173.3088 6.4952 7.6129 25.5604 20.5325 
 9:36- 9:40 0.7458 0.2056 158.1905 177.9447 6.5048 7.6267 21.4595 21.6900 
 9:41- 9:45 0.7469 0.2171 177.2619 157.2258 6.6952 7.7143 24.6643 18.9736 
 9:46- 9:50 0.7477 0.1936 151.6667 152.7650 6.6238 7.4378 21.8342 18.6588 
 9:51- 9:55 0.6850 0.2038 200.9095 172.6728 6.8000 7.6221 25.2621 20.9190 
 9:56-10:00 0.7256 0.1919 163.4381 161.6498 6.5667 7.3318 21.7117 19.9466 

Mean 0.7238 0.2178 180.6247 176.1345 6.6931 7.7067 24.3546 20.9584 

12:31-12:35 0.8378 0.1920 134.2238 128.8940 7.1571 7.4885 18.3899 16.2276 
12:36-12:40 0.7712 0.1801 129.8476 140.6959 7.2095 7.7005 16.2637 16.8833 
12:41-12:45 0.7665 0.1870 168.1762 139.1014 7.0476 7.8664 22.2221 16.5910 
12:46-12:50 0.7795 0.1905 228.8429 149.3733 7.1810 7.8479 28.8161 17.8049 
12:51-12:55 0.7670 0.1973 214.8571 145.4378 7.6095 7.8618 26.1610 17.3521 
12:56-13:00 0.8020 0.2008 158.3667 161.5392 7.2905 7.8710 20.7241 19.3877 
13:01-13:05 0.8235 0.1933 142.4905 166.2581 7.2048 8.0922 19.5546 19.5819 
13:06-13:10 0.8147 0.2013 181.0714 178.9447 7.5714 8.1705 23.6955 21.2284 
13:11-13:15 0.9311 0.2314 210.4619 205.7097 7.6619 8.3134 27.0876 23.6308 
13:16-13:20 0.9168 0.2524 260.6667 238.2535 7.8429 8.4240 31.7385 26.7182 
13:21-13:25 0.8803 0.2691 262.7000 191.3041 6.6905 7.0000 37.9584 26.6415 

Mean 0.8264 0.2087 190.1550 167.7738 7.3152 7.8760 24.7829 20.1861 
Note: Before represents averaging 30 trading days before the tick size reduction; After represents 

averaging 31 trading days after the tick size reduction. 
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4.3 Concluding Remarks on Volatility and Trading Relation 

Compared to previous findings on the issue of tick size reduction, we distinguish our 

study in the following three aspects.  

First, we notice that few prior studies investigate the impact of the tick size 

reduction on return volatility, especially on the Taiwan Stock Exchange. Our results 

are consistent with Ronen and Weaver (2001) that the tick size reduction narrows 

return volatility while are not supported by Porter and Weaver (1997) which argue the 

effect mixed.  

Second, we adopt realized volatility, a robust volatility measure, contained with 

extensive intraday information compared to other daily volatility measures such as 

absolute residuals, GARCH(1,1) process or EWMA. Following Chan and Fong's 

(2006) prediction, we confirm that realized volatility is a robust estimate as the true 

volatility. 

Finally, we particularly focus on the trading sessions of the first hour after the 

opening and the last hour before the closing for each trading day to analyze the impact 

of the tick size reduction on realized volatility. It accords with the extensive perceived 

U-shaped pattern illustrated by Chan et al. (1995), Jain and Joh (1988), and Foster and 

Viswanathan (1993). More importantly, we provide analysis both together with 



35 
 

firm-size quintiles and the certain intervals within each trading day. Our empirical 

findings show that both daily and intraday evidences reach the same outcomes.  

  


