|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

THE STATA JOURNAL

Editors

H. JosepH NEWTON
Department of Statistics
Texas A&M University
College Station, Texas
editors@stata-journal.com

Associate Editors

CHRISTOPHER F. BauM, Boston College

NATHANIEL BECK, New York University

RiNoO BELLOCCO, Karolinska Institutet, Sweden, and
University of Milano-Bicocca, Italy

MAARTEN L. Buis, WZB, Germany

A. CoLIN CAMERON, University of California—Davis

MARIO A. CLEVES, University of Arkansas for
Medical Sciences

WiLLiAM D. DupONT, Vanderbilt University

PuiLip ENDER, University of California—Los Angeles

DaviD EPSTEIN, Columbia University

ALLAN GRECGORY, Queen’s University

JAMES HARDIN, University of South Carolina

BEN JANN, University of Bern, Switzerland

STEPHEN JENKINS, London School of Economics and
Political Science

ULRICH KOHLER, University of Potsdam, Germany

Stata Press Editorial Manager
LisA GILMORE

Nichoras J. Cox
Department of Geography
Durham University
Durham, UK
editors@stata-journal.com

FRAUKE KREUTER, Univ. of Maryland—College Park

PETER A. LACHENBRUCH, Oregon State University

JENS LAURITSEN, Odense University Hospital

STANLEY LEMESHOW, Ohio State University

J. ScorT LONG, Indiana University

ROGER NEWSON, Imperial College, London

AUSTIN NIcHOLS, Urban Institute, Washington DC

MARCELLO PAGANO, Harvard School of Public Health

SopHIA RABE-HESKETH, Univ. of California—Berkeley

J. PaTRICK ROYSTON, MRC Clinical Trials Unit,
London

PuiLlP RYAN, University of Adelaide

MARK E. SCHAFFER, Heriot-Watt Univ., Edinburgh

JEROEN WEESIE, Utrecht University

NicHOLAS J. G. WINTER, University of Virginia

JEFFREY WOOLDRIDGE, Michigan State University

Stata Press Copy Editors
DaviD CULWELL and DEIRDRE SKAGGS

The Stata Journal publishes reviewed papers together with shorter notes or comments, regular columns, book
reviews, and other material of interest to Stata users. Examples of the types of papers include 1) expository
papers that link the use of Stata commands or programs to associated principles, such as those that will serve
as tutorials for users first encountering a new field of statistics or a major new technique; 2) papers that go
“beyond the Stata manual” in explaining key features or uses of Stata that are of interest to intermediate
or advanced users of Stata; 3) papers that discuss new commands or Stata programs of interest either to
a wide spectrum of users (e.g., in data management or graphics) or to some large segment of Stata users
(e.g., in survey statistics, survival analysis, panel analysis, or limited dependent variable modeling); 4) papers
analyzing the statistical properties of new or existing estimators and tests in Stata; 5) papers that could
be of interest or usefulness to researchers, especially in fields that are of practical importance but are not
often included in texts or other journals, such as the use of Stata in managing datasets, especially large
datasets, with advice from hard-won experience; and 6) papers of interest to those who teach, including Stata
with topics such as extended examples of techniques and interpretation of results, simulations of statistical
concepts, and overviews of subject areas.

The Stata Journal is indexed and abstracted by CompuMath Citation Index, Current Contents/Social and Behav-
ioral Sciences, RePEc: Research Papers in Economics, Science Citation Index Expanded (also known as SciSearch,
Scopus, and Social Sciences Citation Index.

For more information on the Stata Journal, including information for authors, see the webpage

http://www.stata-journal.com


http://www.stata-journal.com

Subscriptions are available from StataCorp, 4905 Lakeway Drive, College Station, Texas 77845, telephone
979-696-4600 or 800-STATA-PC, fax 979-696-4601, or online at

http://www.stata.com/bookstore/sj.html

Subscription rates listed below include both a printed and an electronic copy unless otherwise mentioned.

U.S. and Canada Elsewhere

Printed & electronic Printed & electronic

1-year subscription $ 98 1-year subscription $138
2-year subscription $165 2-year subscription $245
3-year subscription $225 3-year subscription $345
1-year student subscription $ 75 1-year student subscription $ 99
1-year university library subscription — $125 1-year university library subscription — $165
2-year university library subscription $215 2-year university library subscription $295
3-year university library subscription $315 3-year university library subscription $435
1-year institutional subscription $245 1-year institutional subscription $285
2-year institutional subscription $445 2-year institutional subscription $525
3-year institutional subscription $645 3-year institutional subscription $765
Electronic only Electronic only

1-year subscription $ 75 1-year subscription $ 75
2-year subscription $125 2-year subscription $125
3-year subscription $165 3-year subscription $165
1-year student subscription $ 45 1-year student subscription $ 45

Back issues of the Stata Journal may be ordered online at

http://www.stata.com/bookstore/sjj.html
Individual articles three or more years old may be accessed online without charge. More recent articles may
be ordered online.

http://www.stata-journal.com/archives.html

The Stata Journal is published quarterly by the Stata Press, College Station, Texas, USA.

Address changes should be sent to the Stata Journal, StataCorp, 4905 Lakeway Drive, College Station, TX
77845, USA, or emailed to sj@stata.com.

%J"\ B STaTS

i 'm‘f Press

Copyright © 2013 by StataCorp LP

Copyright Statement: The Stata Journal and the contents of the supporting files (programs, datasets, and
help files) are copyright (© by StataCorp LP. The contents of the supporting files (programs, datasets, and
help files) may be copied or reproduced by any means whatsoever, in whole or in part, as long as any copy
or reproduction includes attribution to both (1) the author and (2) the Stata Journal.

The articles appearing in the Stata Journal may be copied or reproduced as printed copies, in whole or in part,
as long as any copy or reproduction includes attribution to both (1) the author and (2) the Stata Journal.

Written permission must be obtained from StataCorp if you wish to make electronic copies of the insertions.
This precludes placing electronic copies of the Stata Journal, in whole or in part, on publicly accessible websites,
fileservers, or other locations where the copy may be accessed by anyone other than the subscriber.

Users of any of the software, ideas, data, or other materials published in the Stata Journal or the supporting
files understand that such use is made without warranty of any kind, by either the Stata Journal, the author,
or StataCorp. In particular, there is no warranty of fitness of purpose or merchantability, nor for special,
incidental, or consequential damages such as loss of profits. The purpose of the Stata Journal is to promote
free communication among Stata users.

The Stata Journal (ISSN 1536-867X) is a publication of Stata Press. Stata, STATQ, Stata Press, Mata, Mata,
and NetCourse are registered trademarks of StataCorp LP.


http://www.stata.com/bookstore/sj.html
http://www.stata.com/bookstore/sjj.html
http://www.stata-journal.com/archives.html

The Stata Journal (2013)
13, Number 1, pp. 136-140

Estimating Geweke's (1982) measure of
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Abstract. In this article, we describe the gwke82 command, which implements
a measure of instantaneous feedback for two time series following Geweke (1982,
Journal of the American Statistical Association T7: 304-313).

Keywords: st0287, gwke82, Geweke, Granger, causality, vector autoregression,
time series, instantaneous feedback

1 Introduction

Tests of statistical causality are really tests of whether lags of one variable can be used
to predict current values of another variable. If data are measured frequently, and the
causality is not instantaneous, then this is adequate. However, if data are measured
infrequently (for example, most macroeconomic data are measured yearly), then stan-
dard |Granger (1969) causality tests may miss much of the contemporaneous correlation
between variables. |Geweke (1982) proposed a measure of instantaneous correlation,
calculated from the residuals of standard Granger causality tests, that captures “in-
stantaneous feedback”. Our command, gwke82, quickly estimates such Geweke-type
instantaneous feedback between pairs of variables.

Granger-type causality is quite common in financial economics research as well as
other disciplines. Geweke-type causality, however, has not received this kind of research
attention!! We think that this is due to the lack of econometric software coverage of
Geweke-type causality. Our suggested command, gwke82, is intended to fill this void.

1. Interestingly, Geweke-type causality has received attention from neuroscience; for example, see
Zhang et al. (2010).

© 2013 StataCorp LP st0287
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While the Geweke (1982) method applies to any vector-valued linear function, the
intuition behind the technique can be more easily seen for a system of two random
variables that can be estimated using the standard vector autoregression methodology

p
Ty = Zmetfs + u1g, Var(uys) = Xy (1)
s=1
p
Yyt = Z G1sYi—s + V1e, Var(vy) = Th (2)
s=1
p P
2p =Y By o+ > Fosyios +ua, Var(uz) = %2 (3)
s=1 s=1
p p
Yr = Z Gasyi—s + Z Hoswi s + v, Var(vyy) = T (4)
s=1 s=1
p P
2= Bsti s+ Y Fayi s+ s, Var(us;) = X3 (5)
s=1 s=0
p p
v = Gasyi—s+ > Hasly s + a1, Var(vs) = T3 (6)
s=1 s=0

If all the coefficients for the lags of = (Hz) are statistically significant, then it is
said that “z Granger-causes y”. Such estimation, however, potentially leaves a lot of
correlation between z and y unexploited. Specifically, if y; is correlated with x; after
controlling for their lags, then there is instantaneous correlation left between them.
This is the basis of the Geweke (1982) measure of instantaneous feedback. Geweke
proposed that the variance—covariance matrix of residuals from the vector autoregression
estimation be used to estimate the linear feedback between y to x and x to y, and the
instantaneous linear feedback between x and y.

If 2 does not Granger-cause y, then (4) can be rewritten as (2). If y does not Granger-
cause z, then (3) can be rewritten as (1). Comparing and (3), then, gives us an
estimate of the impact of y on x. Specifically, Geweke (1982) proposed the following as
measures of linear feedback:

nX Fx_y =nxIn(Ty/T3) NX127
nx Fy_.x =nxIn(X/%) in
n X Fxxy =nxIn(Ty x Xo/|T]) (7)
=n xIn(3z/%3) (8)
=n xIn(T»/Ts) ~x3 (9)
nx Fxy=nxIn(X; xTi/|T]) Nxépﬂ)

2. We follow the notations in Geweke (1982).
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Yo C
C 1T
causation F' statistics. n is the number of observations for the unrestricted estimations.
Fx xy is the measure of instantaneous causation (instantaneous feedback). Fx y is the
measure of total feedback between x and y. F'x y also equals to Fix_.y + Fy_x +Fxxy-
Geweke showed that the measures above are asymptotically distributed as F' distribu-
tions. He also proved that (7), (8)), and (9) are equal, implying that instantaneous
causality can be verified directly by comparing (5) with (3) and (6) with (4), or indi-
rectly by using the variance—covariance matrix of (3) and (4). Computationally, the
gwke82 command uses (7) for instantaneous causality.

where |T| = [ and C' = cov(ug, var). Fx—y and Fy_ x are the Granger-type

Geweke generalized the above results to include vector-valued functions (so that the
measures are asymptotically chi-squared) and allowed for more than two endogenous
variables and also for the inclusion of exogenous variables. The gwke82 command does
not allow for vector-valued functions, but it does allow for exogenous variables and more
than two endogenous variables.

2 The gwke82 command
2.1 Syntax

gwke82 wvarlist [zf}, [m(integer) exog (varlist) detail]

2.2 Options

m(integer) specifies the number of lags for both variables to be included within all
estimations. The default is m(2).

exog (varlist) specifies the exogenous variables to be included within all estimations.

detail stores all estimation results.
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3 Computing Geweke’s measure of instantaneous causal-
ity
. use http://www.stata-press.com/data/r12/lutkepohl2

(Quarterly SA West German macro data, Bil DM, from Lutkepohl 1993 Table E.1)

. tsset
time variable: qtr, 1960ql to 198294
delta: 1 quarter

. gwke82 dln_inv dln_inc dln_consump if qtr<=tq(1978q4), detail

Granger Causation Chi2 df P-value
dln_inv -> dln_inc 3.7061 2 0.1568
dln_inv -> dln_cons~p 2.0599 2 0.3570
dln_inc -> dln_inv 0.1042 2 0.9492
dln_inc -> dln_cons~p 12.1271 2 0.0023
dln_cons~p -> dln_inv 3.1568 2 0.2063
dln_cons~p -> dln_inc 3.6042 2 0.1650
Instantaneous feedback Chi2 df P-value
dln_inv <-> dln_inc 1.2561 1 0.2624
dln_inv <-> dln_cons~p 5.9162 1 0.0150
dln_inc <-> dln_cons~p 26.1724 1 0.0000
Total correlation Chi2 df P-value
dln_inv , dln_inc 5.0664 5 0.4078
dln_inv , dln_cons~p 11.1330 5 0.0488
dln_inc , dln_cons~p 41.9037 5 0.0000

The estimation reveals that dln_inc Granger-causes dln_cons~p. There is evidence
of instantaneous feedback between dlin_inv and dln_cons~p, and between dln_inc
and dln_cons~p. The total correlation between dln_inc and dln_cons~p is statistically
significant.

The causality statistics and corresponding p-values reported after the gwke82 com-
mand are also saved as return matrices.

. return list

matrices:
r(total_P) 3x3
r(total) 3x3
r(geweke_P) 3x3
r(geweke) 3x3
r(granger_P) 3x3
r(granger) 3x3

The detail option stores all estimation results. These stored estimations can be ac-
cessed with the estimates dir command.
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. estimates dir
name command depvar npar title
unrestrict~2 | sureg mult. depvar 14
restricted_1 | regress dln_inv 5
restricted_2 | regress dln_inc 5
unrestrict-~3 sureg mult. depvar 14
restricted_3 | regress dln_consump 5
unrestrict~3 | sureg mult. depvar 14
. estimates restore unrestricted_1_2
(results unrestricted_1_2 are active now)
. ereturn list
scalars:
e(ic) = 0
e(k_eq) = 2
e(dfk2_adj) 73
e(11) 349.9775201862861
e(rank) = 14
(output omitted )
e(k) = 14
e(N) = 73
macros:
e(properties) "b V"
e(egnames) : "dln_inv dln_inc"
e(depvar) "dln_inv dln_inc"
(output omitted )
e(cmd) : "sureg"
e(_estimates_name) "unrestricted_1_2"
matrices:
e(b) 1x 14
e(V) 14 x 14
e(Sigma) 2 x 2
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