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Abstract  After providing a short history o when

various diagnostic lests were developed  for

different  estimation technmiques, this paper surveys ail the empirical literature that has been
published in twelve economics journals in 1994, This survey tries 1o delermine the impact of the
theoretical literature on diagnostic testing on empirical research. As  a general conclusion, the
paper finds that  notwithstanding the vast theoretical and Monte Carlo literature on diagnostic
tests, their impact on empirical work  has been quite small.  Some reasons for this outcome are

suggested.

"The three golden rules of econometrics are
test, test, and tes”
Hendry (1980, p. 403}

"There are too many diagnostics. One s 0o
many as far as [ am concerned.”
Leamer (1988, p. 337)

"itis silly to indulge in diagnostic testing
to the point  where it becomes
counterproductive  in lerms of  data
reduction. it seems to me (o be even more
silly to ignore the useful evidence that good
diagnostics can impart.”

Phillips (1988, p. 349)

"A test that is never used has zoro power,
The power of a popular test is irrclevant.”
McAleer {1994, p. 334)

i. INTRODUCTION

In 1950, Durbin  and Watson {1950
developed their famous diagnostic test  for
testing whether the disturbance of a linecar
regression model s serially correlated or not,
The test assumes  the model has been
estimated by ordinary least squares, there s
ne other deviation from the assumptions of
the standard lincar regression model and the
disturbances  are normally  distributed.
Although it is now possible to compute the
exact critical values  relatively easily  and
gquickly, the test s typically used in
association with the upper and {ower bounds
for the critical values. In the 453 years that
have passed since that paper was published,
hundreds of papers have beee published
proposing other diagnostic tests for serial
correlation and other deviations [rom  the
standard linear regression model and other
more  general models, and evaluating their
small-sample  properties using Monte Carlo
simulations (for a sumrmary of some of this
work see Pagan  and Hall  (1983a, b),

McAleer {1987, 1995),  Godfrey (1988),
Pagan (1990) and MacKinnon (1992)),

As the four guotes indicate, there is  an
extremely  wide range of  views on  the
appropriate  use of  diagnostic tests  in
empirical work  amongst econometricians
ranging from never using them (Leamer),
using them in moderation  (Phillips), to
requiring their use as a matter of course
{Hendry). However, a quick glance through
any issue of nearly any cconomics journal
suggests  that this  theoretical work on
diagnostic tests has not had an impact on
empirical  work 1n econemics that  would
reflect  the pages devoled to the theoretical
developments, and that  many  applied
cconomists have been  following Leamer’s
prescription. Following MeAleer’s logie, this
would mean  that  many (if not  most)
diagnostic tests have no power, The first
purpose of this paper is .lo see if the casual
observation on the lack of usage of diagnostic
tests is supported by a more thorough  and
systematic  evaluation  of the available
empirical evidence, and whether there are
any differences in the extent to which use
is made of diagnostic lests acrass journals.
A second purpose of the paper is to try and
explain why such little use is made of
diagnostic lests in empirical work.

Belore analysing the evidence on the use of
diagnostic tests, a briel case is made for why
diagnostic tests might be used (section 2).
After providing a  short history of  when
various  tests were developed for different
estimation technigues (section 3), this paper
surveys all the empirical titerature that has
been published in twelve economics journals
in 1994 (section 4). Section 5 provides a
discussion and  evaluation of some of the
reasons why  diagnostic tests have  not
mel with  general acceplance.  Section 6
C

containg some concluding remarks.



2. WHY USE DIAGNOSTIC TESTS?

Consider the linear regression model

y=XB+u h
where v is a Tx! vector of observations on
the dependent variable, X is a Txk matrix of
observations on the explanatory variables, B
is a kxl vector of unknown parameters, and u
is a Tx! vector of unknown disturbances.
Given the observations or y and X, the
ordinary least squares (OLS) estimator of

B.B=(X X)Xy, can easiy  be
computed. To say anything sbout the
properties of this  or any other  estimator,
however, $OME additional statistical

assumptions are required.  In  the standard

linear regression model, the  typical
assumptions are:
Al Euy =0,

A2 B(uu' )= GZIT .

A3 ¥ is non-stochastic.

Ad:u~ N,
Given these assumptions, it is well-known
that B is the best linear unbissed estimator
(BLUE);, is a consistent estimator and,
moreover, is  efficient. Define  the OLS

estimator of & as

s = (y - XB) (y - KB /(T~K),

and denote the ith element of § and B by
3. and B3., respectively, and the standard
error of Bi by SE{ @i }, then given Al-Ad

Ly, =(fB, - B WSE(B ) ~trs . (2)
The null hypothesis Hy:RB =1 where R is
a qxk matrix  and ¢ is & gxl wvector of
constants, can be fested using the quantity

Fop = (RE- oy {(R(X X TRIYRE-1)/ gs’
since By ~ F ¢y under Hy given AL-Ad.

Assume  the  model in (1) holds for
observations T+1,..,T+p, that is,

v, =X, B+uy, (3)
where y, Is a pxl vector of the additional
ohservations on the dependent variable, X
is a pxk matrix of the addidonal
observations on the explanatory variables, and
u, is a px1 vector of unknown disturbances.

Given B ,a predictorof y,, ¥, . is casily
computed as ¥, =X B. To determine the

properties of this predictor, we need some
assumptions zabout uand v, Assuming Al-

Ad hold for u and similar assumptions hold
for up, and that v and ¢ ; are not serially
correlated, then }Afp ¢an be shown to the best

linear unbiased predictor (BLUP) of y, and it
can he shown that the quantity

)

F,o=ty, %010, X KT Ty, -5 0 ps
is distributed as Fiora -

It is well-known that all these properties of
the OLS estimater and OLS based-predictor
are strongly dependent on some or all of the
assumptions  A1-A4 being  satisfied.  For
example, if a relevant variable is  excluded
from {1}, se that E(u) =W = 0, then all these
properties  are, in general, fost. It is this
dependency  of the properties of the OLS
estimator on the assumptions Al-A4d,  that
provides the general justification for the
use of diagnostic tests and estimators in
place of OLS. For cxample, if v is serially
correlated {and or heteroscedastic), OLS
is, in meneral, inefficient and the QLS
formula for the variance of the parameter
estimates  is no longer an unbiased (or
consistent) estimator of  the truec variance.
Diagnostic tests are used to determine whether
the estimated moedel is misspecified and if it
exhibits deviations from the assumptions
relied on for conducting hypothesis tests or for
using a particular estimator. A brief
examination of Leamer’s extreme bounds
analysis (Leamer (1978) and Leamer and
Herman (1983)) or his elucidation
diagnostics (Leamer (1992)) soon indicates
that these diagnostic tools strongly depend on
Al-Ad as well, and are really only concerned
about fragility in certain directions.

3. WHAT DIAGNOSTIC TESTS
ARE AVAILABLE?

Tables 1 and 2 provide the results of an
incomplete  survey of  the theoretical
literature on diagnostic  tests.  The
information in Tables 1 and 2 is basically the
same but presented in two dilferent formats,
Table 1 provides the  information - in
chronological order according to when the
paper was published. Table 2 provides the
information according to a (wo  way
classificasion: the type of problem the test
was designed 1o detecl; and the appropriate
estimalion technique (or model). It should be
noted that the survey was limited to  single
equation  methods (except for Johansen’s
cointegration tesis) and only 2 small number
of the availabie diagnostic tests are actually
listed in ¢ither Tabie.



While the first page of Table T is dominated
by tests for models estimated by OLS, ilisa
little surprising that  in the 1950s  some

econometricians were interested i

developing diagnostic  tests  for models
estimated by the limited information
maximum  Hkelihood  method. Serial

correlation was the principal Tocus of attention
in the 19505, As time passes, the focus moves
away from models  estimated by OLS 1o
more sophisticated estimation technigues, and
away from serial  correlation o other
problems.  The number of  papers ciled in
Table 1 alone is 76 providing one indicator of
the number of journal pages devoted to these
theoretical problems,

One point that can be deduced from Table 2
is that for misspecification crrors  typically
alluded to in standard undergraduate
cconomelrics courses on the standard lmncar

Tegression model, serial correlation,
heteroscedasticity, structural change,

functional form  and normality, diagnostic
tests  also  are availabie when & more
sophisticated  estimation  lechnique is  used
like instrumental variables, general method
of moments, or  some limiled dependent
variable estimator.  For this class of model, a
lack of usage of diagnostic tests cannot he
becausc there is no lesi. As Pagan and Hall
(1983b) demonstrate, diagnostic tests  for
models  with  a  pow-lnear  regression
component can alse be  easily developed.
Recently, some  diagnostic tests have also
been developed for models estimated  using
non-parametric cchniques {see, for
exampie, Rilstone (1992), Gozalo (1993} and
Delgado and Stengos (1994)).

4, WHAT USE IS8 MADE OF
DIAGMOSTIC TESTS?

In order to determine the impact that the
theoretical  diagnostic  {est  literature  has
nad on empirical  work In economelrics, 4
survey ol ecmpirical papers in the journals
listed in Table 3 was implemented. Most
people  would prebably have little argument
with the choice of most of the journals but
the choice of two, Applied Economics and
Evonomic Studies Quarterly requires a little
explanation. Applied  Economics  was
included because of its  emphasis on
empirical  work and the jeurnal’s claim that
it “hopes to foster quantitative studics, the
results  of which promise to be of use in the
practical field and help bring economic
theory nearer to the realities of fife”. In 1994,
Economic Studies Quarterly was the top

ranked domestic jownal in Japan and was
included because both authors are affiliated
with a  Japanese  upiversity {(Econonuc
Studies Quarterly has now replaced by the
Japanese Economic Review). The reason for
choosing 1994 was o provide the most up-to-
date information on the usage of diagnostic
ests in EConomics.

Some summary information about the survey
are aiso provided in Table 3: editors of the
journal; the number of articles published in
the year; the number of empirical papers; and
the number of papers having at least onc
diagnostic  test. Bditors were  listed o
determine their location as well as their field
of expertise.  The proportion of empirical
papers reporting at least one diagnostic lest
ranges  from 0% for FEconomic  Studies
Quarterly 1o 56% for the Review of Econoniic
Stucies.  For the rest of the journals the
proportion lies somewhere between 20% and
SG%, with  the American-based  journals
{American  Economic  Review, Jowrnal of
FPolitical Economy and Journal of Finance but
not Review of Economics and Statistics) being
on the low side and the English-based journals
(Applied Economics, FEconomic Journal and
Jowrnal of Applied Econometrics} being on
the high end. In contrast, Econometrica, the
journal of the Economelrics Society, has very
few cmpirical papers 1o begin with  and
seerms to set an example of not requiring
diagnostic {ests.

Even though a liberal definiion of a paper
with a diagnostic test is used, the results in
Table 3 are potentially misleading because for
some  of the estimation techniques  used
diagnostic tests may not be available, This is
particalarly important for the econometric
theory journals, Econometrica and the Journaf
of Econometrics.  To control for this bias,
only papers containing models estimated by
OLS are surveyed in Table 4 and a listing of
the soris of diagoostic lests reported are
presented,  Feonomic Studies Quarterly and
the Review of Economic Studies do not appear
because the former has no paper reporting a
diagnostic test and the latter has no paper with
a model estimated by OLS. Table 5 suggests
that at {east one diagnostic iest is far more
fikely to be reported {or models estimated on
lime-series data than on cross-section data but,
to some exteni, this rellects the fact that the
most cominonly  used  diagnostic tests, the
Augmented Dickey-Fulier test followed by the
Durbin-Watson test, are only appropriate for
time-series data.  However, even for time-
serics dala the record cannot be said o be

—_



good. The records of the Jowrnal of Finance
and the Jowrnal of Political Economy (and, to
a lesser extenl, the American Economic
Review) are especially poor.

5. WHY ARE DIAGNOSTIC TESTS
USED G LITTLE?

In this section, several issues relevant to the
guestion of why diagnostic tests are used s0
little are discussed: the purpose of empirical
work;  computation; pretesting; significance
levels; interpretation; small-sample
properties of  tests; robustness of resulis;
rationality of paper writers; and the idea
market. Economists are used 0 using cost
benefit analysis so in  the case of diagnostic
tests it must be the case that the expected
costs  of using diagnostic tests  are perceived
te outweigh the expected bencelits of their use

for journal editors, journal referees and
paper writers.  Applying Phillips’ (198%, p.

343) proposition  that the most  successful
paradigms arc the ones that swrvive and
multiply, then the use of diagnostic tesis as a
means to improve cconomic models must be
scen as a paradigm that has dismally failed.

51 Purpose of empirical work.

Why do we do empirical work? Although
this might appear to be a silly question on its
face, it is  extromely  important, For
example, there is a view that stylised facts,
a few figures or summary statistics are really
all that we need in many cases {Keuzenkamp
(1995, p. 238)) or that formal statistical tests
have contributed almost nothing to changes
in views about key ipacrocconomic  or
microeconomic questions (Summers (1991,
An aliernative  view is that there are very
few sharp  hypotheses fo be tested  in
economics (for example, Leamer (1988) but
see  the response Dby Phillips  (1988).
Keuzenkamp and Magnus (1993) contains a
variety of views on lhe significance of testing
in econometrics.  These views play down the
role of hypothesis testing and as mdicated in
section 2 that is one of the arcas where the
assumptions made about the dislurbances
and the regressors can be crucial. In contrast,
alt  the papers surveyed in section 4 report
the resuits of hypothesis tests of one sort o1
another.

n
'

2 Computation

In the 1930s, 1960s and the 1970s, the
difficulty ot computing diagnostic  tests may
have provided a  valid excuse for not

reporting them buf this is ne longer the case.
If welock at MICROFIT, SHAZAM and
TSP we see that these software now
automatically compute various  diagnostic
tests (see  Pesaran and  Pesaran (1991),
White er  af. (1990) and Wago and Ban
{1994)). Tor cxample, for an equation
estimated by ordinary least squares or
instrumental variables, MICROFIT
autornatically  computes tests  for  serial
correlation, heteroscedasticity, normality
and Functional form (see Pesaran and Pesaran
(1991, pp. 65-69)). Korosi er af. (1993)
provide a more detailed summary  of the
diagnostic tests available in some of the
commonly used econometric packages.

-

5.3 Pretesting and Significance Levels

Two issues often raised in the application of
diagnostic testing arc the  questions of
pretesting and the overall significance level to
be adopted. The importance of pretesting is
that the model o be  estimated {or the
estimation technique (o be used} depends on
the outcome of one or more hypothesis  tests
(or diagnostic tests), so the true distribution
ol the estimator is much more complicated
than often suggested. In the simplest case,
the linear regression model and  the  ideal
assumptions, it is possible to derive some
useful  results on this question  but not
generally (sece Giles and Giles (1993) for a
recent  survey of  the literature). When
several diagnostic tests are used, the overall
significance level is  difficult i not
impossible to determine (although there are
exceptions, sce Pagan and Hall {1983b)}.

A consideration of the problem of testing for
unit roots Indicates that these problems are

just as severe, if not more severe, in the unit

raot testing case. Consider the Augmented
Dickey Fuller test procedure based on

Ay, =oa+ Bty + Zjﬂ&@yﬂ +E,
where y, is the variable being investigated,
€, is a disturbance, and the hypothesis of
interest is Hy: 7V =0, Hi: ¥ <0. The choice
of 5, whether to set [3=0, the possihility of
structural change in . or B whether it sy,
rather than say logy, that is of interest, and
whether £, is serially uncorrelated are al!
questions that must be  answered prior to
carrying out the test. Typically decisions are
made on the basis of  some hypothesis or
diagnostic test, that is, there is a problem of
pre-tesi testing  (heteroskedasticity does not
alfect the distribution of a wide class of unit



root tests: Phillips (1987)). The widespread
usage of this type of unit root tests suggests it
is  not the problems of  pretesting or
significance level that are leading  applied
economists not to use diagnostic tests.

54 Small-Sample Properties

As soon as we relax the assumption Ad about
the normality of the disturbances or allow
for the regressors 1o be stochastic, the
results  that can typically be derived are
asymptotic in nature. The small sample size
and power properties  of the diagnostic tesis
then become important. As Kiviet (1986,
247y argues  elfective misspecification  tests
should have correct significance levels
irrespective of the true parameters and  any
redundant regressors 1o the model and
reasonable  power  against 8 wide class
of alternative specifications. Studies like his
provide  a good means lor  al teast
determining tests  that are  unlikely to
perform well in  practice, for cxample,
despite its  widespread use the  Durbin-h
statistic 15 found 1o have poor small sample
propertics. Again it is difficult to argue that
the small sample properties of unit root and
cointegration tests (or the Durbin-Watson
test) are far  bhetter that those of other
diagnostic tests (for some Monte Carlo results
for (ay unit root tests see Phillips and Perron
{1988), Schwert (1989) and De  Jong er al
{1992); (b) cointegration see Engle and
Granger (1987), Hakkic and Rush (1994) and
Haug (1993); and (¢} other diagnostic tests:
Bera and  Jarque (1982), Thursby (1982,
1989) and Kiviet (1985, 1986)}.

5.5 Idea Market and Education

The Meceas of diagnostic tests have been the
London School  of Economics and the
Australian National University, and  this s
strongly  reflected  in the  individuals
associated with  the theoretical development
of diagnostic tests described in Tables 1 and
2, and in the journals edited out of the
United Kingdom (Applied  Economics,
Economic  Journal, Journal of  Applied
Econometrics and the Review of Economic
Studies). An analysis of the location of the
editors, co-cditors and  associate  editors
indicates  a  heavy  preponderance  of
individuals working at  North  American
institutions particularly for the Jowrnal of
Political FEconomy (5 out of 3), Journal of
Finance (315 out of  32), American
Economic Review (36 out of 37), Review of
Economics and Statistics (45.5 out of 49),

and Journal of Econometrics {21 out of 293,
The proportion of cditors (and  associate
editors) educated in the United States where
they are unlikely to have been exposed w0 a
significant dosc diagnostic testing is also
extremely high.

5.6 Robustness and Test
Interpretation

The development and  wide spread  use of
Whites  (1980) heteroskedasticity-consistent
covariance matrix and Newey-West's  (1987)
heteroskedasticity  and autocorrelation
consistent covariance matrix  would seem
to  undercut the necessity  for diagnostic
testing associsted with serial correlation and
heteroscedasticity.  However, this belielf’ is
based on a misinterpretation of the meaning of
a rejection with a diagnostic test. Desplie the
COMMON perception that  a significant
Durbin-Watson test timplies serial correlation
{see Leamer (1989, p. S20) and Giles and
Giles (1993, p. 146)) and 5o can be corrected
by robust  standard errors, there  are many
other possible interpretations (see McAleer
(1994)) that  would imply correcting the
standard errors is not the appropriale  course
of action. In addition, there is Monte Carlo
evidence to  suggest that these corrections can
make matters worse rather than better
(Mishkin (19907,

5.7 Rationality

In a comment on an earlier version of this
paper, Professor Hatanaka suggested that
applied economists are merely being  rational
in their failure (o use diagnostic tests. That
is, they know their resulls will not pass even
a simple baltery of diagnostic tests so they do
not use them. The results in Kramer et ol
{1985) indicating that the eleven empirical
papers  examined in  their sample fail the
diagnosiic tests more often than can be
explained by chance is indirect evidence in
support of Professor Hatanaka's conjecture.
Furthermore, as the literature on replication
in  economics indicates it is unlikely that
someone will  atterapt a  replication of the
empirical results per se let alone subject it (o
some diagnostic tests (see, for example, Kane
{1984), Dewald e al (1984, 198063,
Mittelstacdt and  Zorn  {1984), Maerrick
(1988), Cartwright (19913, Collins {1991},
Hubbard and Vetter (1991 and Tomek
{(19933).



6. CONCLUSION

This paper has atteropted to document the
usage of diagnostic  tests by applied
ECONOITHSLS as rtellected in  the major
economists  journal. A comparison of the

use of unit root tests with the lack of use of

diagnostic tests suggests that the latter can be
attributed  to the  dominance of US
institutions in the ideas market and the
fikelihood that  authors will find  problems
with  their simple medels if they apply
diagnostic tests,
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TABLE 1: THE DEVELGPMENT OF DIAGNOSTIC TESTS IN ECONOMETRICS -
CHRONOLOGICAL ORDER

YEAR TEST PURPOSE METHOD REFERENCES
1950 Durbin-Watson  Serial Correfation [AR(I)] QLS Durbin-Watsen (1930, 1951)
Overidentification LIML  Anderson-Rubin (1950)
10957 Serial Carrelation LIMI.  Durbin (1937}
1959 Serial Correlation v Sargan (1959)
1960 Chow Structural Change OLS  Chow (1960)
{known break point)
Predictive Structural Change OLS Chow (1960
Failure Salkever (1976)
Overidentification 2SLS  Basmann (1960)
1964 General Misspecification iv Sargan {1964)
Cormmon factor  Serial Correlation as a QLS Sargan (1964),
Common Factor Hendry-Mizon (1978)
Box-Cox Linear vs Log-lincar NL Box-Cox (1964)
1965 Goldfeld-Quandt Heteroscedasticity OLS  Goldfeld-Quandt (1963)
[969 RESET Functional Form OLS Ramsey (1969)
Glejser Heteroscedasticity OLS  Glegjser (1969)
197G Durbin-h Serial Correlation TAR(1)] OLS Durbin (1970}
Box-Pierce Serial Correlation]general] OLS Box-Pierce (197(0)
1971 Serial Correlation k-class Bouman (1971)
1973 Durbin-Wu Exogeneity of Explanatory OLS  Durbin (1954), Wu {19733
~Hausman Variables Hausman {1978)
1974 N Non-Nested Models OLS Pesaran (1974)
1975 CUSUM Structural Change OLS  Browneral (1975)
CUSUMSQ (unknown hreak point)
1976 Serial Correlation v Godfrey (1976)
1977 Structural Change 2SLS  Harvey-Phillips (1977, 1989)
1978 LM Serial Correlation [AR(D)] OLS  Breusch (1978)
GLS Godlrey (1978a, b)
Ljung-Box Serial Correlation{gencral| QLS Liung-Box (1978)
1979 Breusch-Pagan Heteroscedasticity OLS  Breusch-Pagan (1979)
(known form) Godfrey {1978¢)
1979 Dickey-Fuller  Unit Root 0OLs Dickey-Fuller (19793
1980 Jarque-Bera, Normality. OLS  Jargue-Bera (19803
Bera-Jargue (1981)
Serial Correlation 25LS  Harvey-Phillips (1980)
1981 Non-nested models QLS Davidson-MacKinnon (1981)
Lincar vs Log-lnear OLS Godfrey-Wickens (1981)
Heteroscedasticity (LR) Tobit  Petersen-Waldman (1981)
Heteroscedasticity 28LS  Harvey-Phillips (1981)
Exogeneity 2S5LS  Spencer-Berk (1981, 82)
Non-normmality Tahit  Nelsor {1981
1982 Encompassing  Non-nested models OLS  Deaton (1982)
ARCH Autoregressive Conditional OLS Engle (1982)
Heteroscedasticity
Heteroscedasticity 25LS  Kelejian {1982)
Normality Tohit  Jarque-Bera (19823
Heteroscedasticity Tobit  Jargue-Bera {1982}
Differencing Misspecification QLS Plosser eral {1981)
Davidson et ol (1985)
I Overidentification GMM  Hansen (1982)



YEAR TEST PURPOSE METHOD REFERENCES

1983  PE Linear vs Log-Linear OLS MacKinnon ef al. (1983)
Structural change 25LS  Erlat (1983)
Exogencity Tobit  Smith-Biundell (1983, 1986}
Non-Nested Models v Godfrey (1983)
Ericsson (1983)
Normality v Pagan-Hall (1983a)
RESET Functional Form v Pagan-Hall {1983h)
1984 Normality LDEP Beraetal (1984)
Heteroscedasticity DDEP  Davidson-MacKinnon (1984)
Misspecification Tobit  Fin-Schmidt (1984)
1983 Structural change 2SLE  Lo-Nowey (1985)
1987  Engle-Granger Cointegration {1 vector) OLS Engle-Granger (1987}
Predictive Parameter Constancy LDEP  Anderson (1987)
Failure
1988  Johansen Cointegration (s vectors) VAR(p) Johansen {1988}
1989 BM Linecar vs Log-Linecar OLS  Bera-McAleer (1989)
Predictive Parameter constancy GMM  Hoffman-Pagan (1989)
Failure Ghysels-Hall {1990a)
Functional Form, Normality, GMM  Pagan-Vella (1989)

Heteroscedasticity,
Serial Correlation

Distribution LPEP  Smith (1989)
1990 Heteroscedasticity (LM) Tobit  Greene (1990)
Non-Nested Models OMM  Ghysels-Hall {1990h)
Smith (19923
1992 Sertal correlation GMM  Cumby-Huizinga (1992}
1993 Heteroscedasticity GMM  Pagan-Pak (1993)

Motes:

In the METHOD column, OLS = ordinary least squares estimator; LIML = limited information
maximum likelihood estimator; 2SLS = two slage least squares estimator; 1V= instrumental variable
estimator; GLS = generalized least squares estimator; NLE= non-linear least squares; GMM =
generalized method of moments; "k-tlass = k-class estimator; LDEP = limited dependent variable
estimmator; DDEP = discrete  dependent variable  estimator;  VAR(p) = pth order vector
autoregression estimator; and Tobit = Tohil estimator.



PROBLEM

Serial Correlation

Structural Change
Heteroscedasticity
Functional Form
Normality
Non-Nested Models
Overidentification

General
Misspecification

Linecar vs Log-Linear

Exogeneily

Unit Reot
Cointlegration
Common Factor

TABLE 2: THE DEVELOPMENT OF DIAGNOSTIC TESTS IN ECONOMETRICS - PROBLEM TYPE

OLS

Durbin-Watson {50,51), Darbin (7))
Box-Pierce (70}, Breusch (78)
Godfrey {78a,b), Ljung-Box (78}
Chow (60) {Salkever (76)]

Brown et al. (75)

Gotdfeld-Quands (63}, Glejser (69)
Godfrey (78¢), Breusch-Pagan (79)
Engle (82)

Ramsey (69) {Anscombe (61)]
Tarque-Bera (80), Bera-Jarque (81)

Pesaran (74} [Cox (61,62)]
Davidson-MacKinnon {81), Deaton{82}

Plosser et al. (82), Davidson er al. (85)

Godfrey-Wickens (813
MacKinnon et al. (833, Bera-McAleer {89)
Wu {73), Hausman (78) [Durbin (54)]

Dickey-Fulier(79)
Engle-Granger (87)
Sargan (64), Hendry-Mizon (78)

ESTIMATION METHGD:

IV/ZSLS

Sargan (59), Godfrey (76)
[Durhin (57, Bouman (71)]

Harvey-Phiilips (80)

Harvey-Phillips (77), Erlat (83}

GMM

Pagan-Vella (89)
Cumby-Huizinga (92)

Hoffman-Pagan {89)

Pagan-Hall (83b), Lo-Newey (85) Ghysels-Hall (30a)

Harvey- Phillips (81)

Kelejian (82), Pagan-Hall{83h)

Pagan-Hall(83b)
Pagan-Hall(83a)

Godirey (83), Ericsson (83)

Basmann {(60)

[Anderson- Rubin(49,50)]
Sargan {64), Sargan (76)

Spencer-Berk (81,82

Pagan-Vella (89)
Pagan-Pak (93)

Pagan-Vella (89}
Pagan-Velia (89)
Ghysels-Hall (90b)
Smith (92)
Hansen (82)

Tobit/Limited Dependent

Petersen-Waldman (81}

Anderson (87)
Tarque-Bera {82)
Davidsen-MacKinnon(84)
Greene (90)

Nelson (81), Bera e al. (82)
Jargue-Bera (82), Smith {89)

Finn-Schmidt (84}

Smith-Blundel! (83, 86)

T



TABLE 3: JOURNALS SURVEYED AND SURVEY RESULTS FOR 1994

JOURNAL EDITORS' NUMBER OF EMPIRICAL PAPERS WITH
PAPERS PAPERS® DIAGNOSTIC
TESTS?
American Economic (. Ashenfelter 92 45 i3
Review {AER) R.H. Gordon
R.P. McAfec
K.D. West
Applied Economics (AE) M.H, Peston 128 127 51
Econometrica (ECONY G, Laroque 35 5 1
D. Card
D. Gale
P. Robinson
Economic Journal (EIy 1.5, Hey 81 41 18
Economic Studies T. Thori 3 6 ]
Quarterly (ESQ) K. Nishimura

T. Yamamoto
H. Yoshikawa

International Economic  W.i Ethier 55 10 5
Review {IER) H. Miyazaki
Journal of Applied M.H. Pesaran 30 23 il
Econemetrics (JAE) I. Geweke
A. Kapteyn
N.M. Kiefer
M. Watson
Iournal of Econemetrics T, Amemiya 77 33 13
{JoE) R. Blundell
AR, Gallant
. Hsiao
A, Zellner
Journal of Finance (JF) R.M. Stulz 56 37 i0
S.A. Buser
D. Mayers
Journal of Political G.5. Becker 50 27 6
Economy (JPE) R.E. Lucas
S. Rosen
J.A. Scheinkman
R. Topel
Review of Economic C.R. Bean 4{ 9 5
Studies (REStud)
Review of Economics R.E. Caves 80 ! 31
Statistics {REStat} R.A. Moffit
LH. Stock
Notes:

1. Editors are defined as those individuals listed 1n the journal’s first issuec of 1994 as either
an editor or co-editor. For the Review of Economic Studies, the editor is taken as the Chairman of
the Editorial Board.

2. Empirical paper is defined as any paper reperting at least one regresston resuit.

3. Paper with a diagnostic test is defined as a paper where the resulls of a diagnostic  test are
explicitly presented or the resuils of it are discussed.

— 1t



TABLE 4: DETAILS OF DIAGNOSTIC TESTS FOR MODELS ESTIMATED BY OLS

JOURNAIL DATA NO NONE DW  Dh ADF Z EG JOH CHOW Q- HAUS ARCH LM IB RESET OTHER
AER TS 16 8 6 0 3 1 0 1 1 I ! 0 0 0 0 0
XS 7 6 0 0 0 0 0 0 0 0 I 0 ] 0 0 0
0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 ]
AE TS 22 2 8 3 12 2 1 3 3 4 0 4 4 3 2 8
X5 11 7 I 0 0 0 0 0 0 0 ! 0 ] 0 0 3
0 2 0 i 0 1 0 0 0 0 0 i 0 ] 0 0 1
ECON TS 1 1 0 0 0 0 0 0 0 0 0 0 ] 0 0 0
XS ] 1 0 0 0 0 0 0 0 0 0 0 ] 0 0 0
ET TS 9 0 2 ] 6 1 i 3 2 0 i 1 2 0 I 2
XS 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 7 3 0 0 I ] 0 0 0 0 3 0 0 0 0 0
IER TS 2 0 i 0 2 0 0 ) 0 0 0 0 0 0 0 0
JAE TS 3 0 3 1 2 2 0 0 2 0 0 0 2 1 ] 3 _
XS ] ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~
O 1 0 1 0 0 0 0 0 0 0 0 1 0 1 I 1 "
JoE TS 2 0 0 0 0 0 0 1 i 0 0 0 1 0 0 1 |
X5 3 3 0 0 0 0 0 | 0 0 0 0 0 0 0 0
O ] 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iF TS 11 8 0 0 0 2 0 0 0 0 0 0 0 0 0 1
XS 5 3 0 0 | 0 0 | 0 0 0 0 0 0 0 0
8} 6 5 1 0 0 0 0 0 0 0 0 0 0 0 0 1
IPE TS 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
XS 7 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 9 7 0 0 0 0 0 0 0 0 0 0 0 0 0 2
REStat TS 12 6 0 0 4 2 0 | 0 i 0 0 2 I 1 0
XS 9 7 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0 13 6 2 0 0 0 0 4] 0 0 2 0 0 0 0 4

Notes: In the data column, TS=time-series data, XS = cross-section data and O = pool or panel data. NO: number of papers, NONE: number of papers with no diagnostics, DW: Durbin-
Watson test, DH: Durbin h test, ADF: augmented Dickey-Fuller test, Z: Phillips-Perron test; EG: Engle-Granger cointegration test, JOH: JTohansen test, CHOW: Chow test, Q: Box-Pierce
or Ljung-Box test, HAUS: Hausman {est, ARCH: ARCH test, LM: Lagrange Multiplier test for serial correlation, JB: Jarque-Bera normality test, RESET: Reset test, OTHER: other test,




