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1 Introduction 

The Taiwan Stock Exchange reduces the tick sizes for stock price on March 1, 2005. 

In this study, we scrutinize its influence particularly on invisible return volatility by 

analyzing intraday data. 

The tick size is the minimum allowable price variation and is normally 

determined by the exchange on which the stock trades. To improve market efficiency 

and match investors' liquidity demand, several major stock exchanges around the 

world have cut down their tick sizes gradually. For example, the Stock Exchange of 

Singapore declined tick size from Singapore Dollars (S$) 0.5 to S$0.1 for stocks 

trading at or above S$25 on July 18, 1994; the Toronto Stock Exchange reduced tick 

size for stocks priced over Canadian Dollars (C$) 5 from C$0.125 to C$0.05 on April 

15, 1996. Tick size of the three US exchanges (AMEX, Nasdaq, and NYSE) shifted 

from $1/8 to $1/16 in 1997. Following the prevalent trend of tick size reduction in 

international stock exchanges, the Taiwan Stock Exchange adjusted the tick size 

ranges on March 1, 2005 to reduce bid-ask spreads and return volatility since it had 

not been modified after November 1987.  

With regard to the topic of the tick size reduction, a number of empirical studies 

have investigated this issue in different respects. First, the tick size is closely related 

to spread due to tick size may be a restriction for price increment. Harris (1994), Lau 
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and Mcinish (1995), Ahn et al. (1996), Bacidore (1997), Van Ness et al. (2000), and 

Bessembinder (2000) claim that spread narrows with a smaller tick size. On the other 

hand, Hau (2002) finds the median effective spread increased by 20 percent as the 

minimum tick size rises from French francs 0.1 to French francs 1. Second, one of the 

intentions of the tick-size reduction is to decrease return volatility. Porter and Weaver 

(1997) state that the impact of tick size reduction on return volatility are mixed. 

However, Hau (2002) computes 5-minute intraday return data and reports that larger 

tick size leads to higher return volatility. Ronen and Weaver (2001) confirm that 

volatility reduces following the tick size reduction. Third, the trading cost widens with 

the tick size increment which forces investors to trade less. Consequently, tick size 

changes may influence the trading volume. Nevertheless, most researchers such as 

Ahn et al. (1996), Bacidore (1997), Van Ness et al. (2000), and Ke et al. (2004) argue 

that trading volume remains unchanged with a lower tick size by their empirical 

evidences. Since spread and volume on tick size reduction are prevalently discussed 

and examined by previous studies, few investigate return volatility shift, especially in 

Taiwan stock market. In this study, we continue to work on the second topic 

mentioned above and analyze whether the new tick size adjustment reduces return 

volatility.  

Additionally, abundant literature elicits the relationship between transactions and 
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volatility both on the theoretical and the empirical studies. In principle, there are two 

dominated theoretical models on this issue. The first is the mixture of distributions 

model brought up by Clark (1973) in which 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.1 The 

other is the market microstructure model established by O'Hara (1995). This model 

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

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

Empirical evidences on the volume-volatility relation such as Chan and Fong (2000) 

argue that average trade size plays a significant role on return volatility. On the other 

hand, 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 

volume-volatility relation. 

Extensive research investigates intraday patterns of trading activities such as 

Chan et al. (1995), Jain and Joh (1988), and Foster and Viswanathan (1993) which 

indicate that return volatility of NYSE stocks follows a U-shaped pattern over the 

trading day, which volatility widens immediately after the open and prior to the close. 

                                                 
1 Andersen (1996) modifies the mixture of distribution model and develops an empirical return 
volatility-trading volume model from a microstructure framework in which informational asymmetries 
and liquidity needs motivate trade in response to information arrivals.  
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Moreover, Admati and Pfleiderer (1988) observe that there is heavier trading at the 

beginning and the end of each trading day than there is in the middle of the trading 

day, and the returns and price changes are more variable. In addition, Ke et al. (2004) 

also illustrate a U-shaped intraday pattern of bid-ask spread, volatility, and trading 

volume and indicate a larger tick size is associated with a higher volatility while no 

influence on trading volume in Taiwan stock market. On the contrary, Van Ness and 

Chung (2001) display the magnitude of the spread reduction is larger during the last 

hour of trading while is smaller during the first hour. 

In this study, we propose to examine how the tick size reduction in Taiwan 

affects return volatility and investigate whether such reduction achieves the goal as 

intended by policymakers. In other words, we envisage lower return volatility of our 

sample stocks after the tick size reduction. We first compare some commonly used 

volatility measures and intend to find the most robust one to compute return volatility 

for our study. Secondly, inspired by Jones et al. (1994) and Chan and Fong (2006), we 

decompose daily trading volume into number of trades and average trade size and 

examine the relationship between volatility and trading activities. Last, but not least, 

considering the commonly observed U-shaped pattern of return volatility, we 

re-examine the relation between volatility and trading activities during the trading 

sessions of the first hour after the opening and the last hour before the closing. For 
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more insights, we elucidate how market participants reflect to new information. 

The potential contributions of this research are two folds. First of all, unlike 

similar research previously conducted on the Taiwan Stock Exchange, we estimate the 

return volatility with a robust volatility measure, realized volatility, to investigate the 

impact of the tick size reduction. For the most part of prior studies, they apply daily 

absolute returns to estimate the return volatility.2 However, absolute returns are 

computed with only two prices to stand for daily return variation, namely opening and 

closing prices within one trading day, which may omit relevant information during the 

entire trading day and underestimate the intraday price fluctuations. Instead of using 

rough daily data, realized volatility estimates employ high frequency data of returns 

and are less noisy than traditional volatility measures.3 In this paper, we adopt 

realized volatility with intraday data to precisely demonstrate the return volatility 

surrounding the tick size reduction. Moreover, thanks to the availability of intraday 

data, we notice the commonly observed U-shaped pattern of intraday return volatility 

and then focus on the trading sessions of the first hour after the opening and the last 

hour before the closing for each trading day. As a result, we re-examine the relation 

between return volatility and trading volatility, and attempt to find whether the 

relation holds the same as we investigate it through the daily data.  
                                                 
2 For example, Jones et al. (1994) and Chan and Fong (2000) both use absolute returns to measure 
daily return volatility. 
3 Andersen et al. (2001) demonstrate accurate estimates of daily return volatility can be obtained by 
summing up the squares of high frequency returns. 
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The remaining of this study is organized as follows. Section 2 describes the 

history and data related to the tick size reduction in Taiwan stock market. Section 3 

compares four volatility measures. Section 4 demonstrates the empirical results of 

realized volatility and trading activities at both daily and intraday frequencies. We 

conclude in section 5. 

  


