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1. Correlation vs Causality
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2. Causality
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2. Causality
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3. Causality?] HIAE : Granger Causality (by C. Granger)
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3. Causality2| H|A E - Granger Causality

(

Granger (1969) argued that causality in economics could be tested for by
measuring the ability to predict the future values of a time series using prior
values of another time series.

A time series X is said to Granger-cause Y if it can be shown, usually through a
series of t and F tests on lagged values of X, and with lagged values of Y also

included, that those X values provide statistically significant information about

future values of .

Granger, C. W. J. (1969). "Investigating Causal Relations by Econometric Models and Cross-spectral Method’s".
Econometrica 37 (3): 424-438.

However, Granger test finds only "predictive causality.”
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3. Causality2] HIA E - Granger Causality
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* Let yand x be stationary time series.

* To test the null hypothesis that x does not Granger-cause ), one first finds
the proper lagged values of yto include in a univariate autoregression of y.

Yt = ao + a1 Yt1 + a2Yt2 + ..... + am Yt-m + error:

* Next, the autoregression is augmented by including lagged values of x.

Ye = ao + a1 Y1 + a2Yt2 + ..... + am Yt-m
+ bp Xtp + ..... + bqX-t-q + errort

» The null hypothesis that x does not Granger-cause y is accepted
if and only if no lagged values of x are retained in the regression
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3. Causality2] HIA E - Granger Causality
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Analysis on the Co-movement among International Crude Oil
Markets Considering both Trading Price and Volume

(2013)
Y. Shin & E. Heo

B Topic: Long-Run Relationship among

o Crude Oil Spot Prices
o Trading Volume
o Combined Index

B [ssue : Regionalization (S.G. Gillen, 1998 & 1999)

B Model : Time-Series Model (GARCH (Generalized Autorregressive
Conditional Heteroskedasticity))

o 4 Spot Prices : Brent, WTI, Oman, Tapis
o From Jan. 1999 to Nov. 2012 (weekly)
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Causal relationship between renewable energy consumption and economic growth: comparison

between developed and less-developed countries’

Sangmin Cho®*, Eunnyeong Heo® and Jihyo Kim™
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Evolution of the international crude oil market mechanism

“Technology Management Economics and Policy Program, Seoul National University, 1 Gwanak-no, Gwanak-gi, Seoul 151744,
Republic of Korea; "Department of Natural Resources and Environmental Engineering, Hanyang University, 222 Wangsimni-ro,
Seongdong-gu, Seoul 133-791, Republic of Korea; “Department of Energy Systems Engineering, Seoul National Universiry,

This study explains how the international crude oil market mechanism has evolved. It suggests a systematic approach to
analyse the hypothesis of the integration of the intemational oil market, the structural changes in oil price movements and
the benchmark role of specific crude, which have been separately discussed in previous studies. We analyse weekly spot
prices of Dubai, Brent and West Texas Intermediate { WTI) from January 1997 to July 2012. First, the em pirical results of the
cointegration test taking a structural break into account show that all the bivariate combinations of these three crude oil
prices are cointegrated and that most of the structural breaks occur in 2009. These cointegrating relationships thus indicate
that the intemational crude oil market is integrated. Second, considering the stuctural breaks suggested by the cointegration
test results and the timing of the price reversal between different crudes, the causal relationships before 2009 and those
afterwards are compared. Before 2009, bidirectional causality is observed for all the bivariate combinations of the Dubai,
Brent and WTI prices. However, the Dubai price unidirectionally canses the Brent and WTT prices thereafter. This result
implies that the Dubai price has played a benchmark role in the intemational crude oil market since 2009,

Keywords: international crude oil market mechanism; crude oil prices; market integration; structural breaks; causal

relationships
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