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                    Abstract
Granger causality analysis emerges as a typical method for inferring causal interactions in economics variables. Yet the traditional pairwise approach to Granger causality analysis may not clearly distinguish between direct causal influences from one economic variable to another and indirect ones acting through a third economic variable. In order to differentiate direct Granger causality from indirect one, a conditional Granger causality measure is derived based on the parametric dynamic quantile regression model. The proposed method can characterize the causal interactions on the entire distribution in more detail. Simulations are carried out to illustrate that the proposed tests have reasonable size and power against a variety of empirically plausible alternatives in finite samples. An economic application considers the causal relations between the stock trading volume, the stock returns, and the exchange rates for both domestic and cross-country markets by using the daily data of three financial markets: China, Japan, and South Korea. The results demonstrate that the causal effects of stock returns and stock trading volume that exert on the exchange rate are not direct at high quantile in China; besides, no direct causality is found running from stock returns to stock trading volume at high quantile in South Korea. In contrast to Granger causality in mean and Granger causality in quantile, our results provide a comprehensive and theoretically consistent extension of Granger causality to capture causal patterns in general multivariate systems, financial markets in particular.
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              Interested readers can reproduce our results by using our algorithm. All data used for this project are publicly available and accessible online. All data can be found at https://drive.google.com/drive/folders/1RHI3bOjRq1aJdrSt7Lx4DSiTB3Z4hls5?usp=sharing.

            

Notes
	These three Asian economies are significantly different in their size, the degree of development, the rate of growth and maturity of financial markets. Japan is a developed country, and the other two economics are usually referred as semi- or newly industrialized. Regarding the maturity of financial markets, Japan is considered as the developed market, whereas China, South Korea are considered to be emerging markets. There are also differences in capital market liberalization and capital control. Japan has no or little restrictions on foreign investments in their equity markets, but in China and South Korea, the equity markets are not completely open to foreigners.


	There have two theoretical models can account for the relationships between stock prices and exchange rates. First, the “stock-oriented model” states that stock prices impact exchange rates negatively, and vice versa, via (short-term) capital mobility in capital accounts. Second, the “flow-oriented model” states that exchange rates influence stock prices positively based on the hypothesis that exchange rate changes influence real output and hence stock prices via international competitiveness and trade balance in general.


	(1)If there are more than three time−series variables, we only need to add the historical information of other variables to the right−hand side of Eq. 17, which extended the parametric function \(m(\cdot )\). (2) The results obtained by CGCQ are direct causality.


	cGC calculated with the MVGC multivariate Granger Causality Toolbox (Barnett and Seth 2014)
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