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1. Introduction 

It has been a long time that the relationship between price and volume been 

studied with different frequencies of data. From the previous studies, Karpoff 

(1987) indicated that volume is positively related to the magnitude of the price 

change, both in the equity market and to the price per se.; Tauchen and Pitts 

(1983) also found positive relation between absolute value of price changes and 

volumes in security market. Besides, Gallant, Rossi and Tauchen (1992) 

demonstrated four regularities of price and volume: 1. Positive correlation 

between conditional volatility and volume; 2. Large price movements are 

followed by high volumes; 3. Conditioning on lagged volume substantially 

attenuates the “leverage” effect; 4. After conditioning on lagged volume, there is 

a positive risk-return relation. Jones, Kaul, Lipson (1995) examined daily 

frequency data, and found that when the number of transactions is included in the 

set of conditioning variables, a linear volatility–volume relationship might 

disappear, but it is not yet been tested with higher frequency data. Reverse effect 

is also discovered from the former research, Engle, Russell (1998), the prediction 

of intratrade durations is improved by conditioning on lagged price or lagged 

volatilities by high frequency data based on ACD GARCH models, Auto 

Regressive Multinomial models.  Moreover, Lamoureux, Lastrapes (1991) 

shows that significant information is carried by volume traded, which can 

improve the predict ability of price volatility. 

 

However, we can only see the relationship between price and volume in the 

studies mentioned above, we do not know about the causal relations between 

these variables. Gunduz and Hatemi-J (1995) investigated price and volume 

causality in emerging markets -- Czech Republic, Hungary, Poland, Russia, and 
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Turkey, and discovered different causal relations in these countries: there is no 

causal relation between price and volume in Czech Republic, in Hungary and 

Poland, bi-directional causality exists, in Russia and Turkey, there is 

unidirectional causality from price to volume. Kamath, Wang (2006) found that in 

six developing markets of Asia, volume-absolute return relation is significantly 

positive, however, for the causal relations, in four countries out of the six, there is 

no causality between price and volume; only in Korea and Taiwan market, 

causality exists. Kamath (2007) used Granger causality test to examine Turkish 

market and found out that there is bi-directional causality between daily price and 

volume in Turkish market. 

 

Ghysels, Gourieroux, and Jasiak (1998) proposed tests of Granger causality 

[Granger (1969)] to examine dynamics of two-state Markov chains representing 

quantitative processes of stock returns and volumes, and illustrated the causality 

directions vary in time and depend on the sampling scheme, besides, they also 

indicated the variation of the noncausality test statistic due to adjustment of the 

state separating threshold. By using the value of test statistics as a measure of 

strength for a causal relation, they proposed a volume classification based on the 

thresholds maximizing the volume-return causality. 

 

As known from the previous studies, large volume trading might carry 

trading information and affect price. Thus, at the point that the causality from 

volume to price is significant while the magnitude of causal relation from price to 

volume is weak, we can clearly define the best level to distinguish large and small 

trading volume, and follow the information that large volume trading carries. 
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The data used in the previous studies about causality between price and 

volume are mostly daily data, only in Ghysels, Gourieroux, and Jasiak (1998), 

they use high frequency data to test the causality. In this paper, I also use the high 

frequency intraday data, which were recorded trade by trade during the 

transaction days, to examine the causality of price and volume in Taiwan Futures 

Market. Following Ghysels, Gourieroux, and Jasiak (1998), this analysis will be 

based on returns and volumes series represented by Markov chain, and then apply 

the Granger causality test to see the causal relation in Taiwan futures markets. 

The data I used is the intraday data of Taiwan Stock Exchange Capitalization 

Weighted Stock Index (TAIEX) in Taiwan Futures Exchange (TAIEX), from July 

to September in 2007. The approach of Markov transition is to switch the data 

from quantitative data in to qualitative data, which simplify the data, both returns 

and volume data, into only two kinds of trading, high return or low return of each 

trade; and big volume trading or small volume trading in each transaction. In this 

paper, we look for the optimal threshold for returns and volume to define the limit 

between the bear and bull markets and small and large volumes by using the 

value of test statistic as a measure of magnitude for the causality between price 

and volume. 

 

In the research we know that Taiwan futures market has a bi-directional 

causality between price and volume in trading time analysis, as to calendar time 

analysis, only price to volume unidirectional causality exists. Unlike the 

unidirectional causal relation that Ghysels, Gourieroux, and Jasiak (1998) 

observed in French security market. Besides, the trading volume of every 

transaction in Taiwan futures market is very small, the optimal threshold for 

defining small and large volume we found in trading time analysis is relatively 
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small, and relatively large in calendar time, compared to the volume that Ghysels, 

Gourieroux, and Jasiak (1998) found. 

 

The article is organized as followed, section 2 demonstrates the 

methodology of the analysis, the Markov chain dichotomous process and the tests 

of Granger causality, section 3 summarizes and explains the data used, and the 

empirical results will be described in section 4, section 5 concludes the article. 

 


