The ﬂethodology of Econometric Research

Kevin Carey .

In the 19708 many of’ the macroeconometric relationehips vhich economists
had prev1ouely taken for granted broke down. 'One consequence of this was
the backlash against "Keynesian” economics and the re-emergence of
previously - discredited economics : disguised ‘as nev theories of
*expectations”. '© But” in narrower circles there was a concern that it was
the econometrics rather than the economics that had been at fault. This
prompted a methodologicel debate-which ig still with us,’ The length of
this debaté is’ due to” the fact that' it has come to embrace some
fundementel issues 1in the methodology of economics as well as that of
econogetrics. There was (and i8) a groving disiilusionment at the inability
of * econometrics to perform “what should be its basic ~function - to
empiricelly corroborate or othervisge competing economic theories. It as
perhaps ironic that this same malaise is present in the methodological
dispute - the competing “views are partly incomparable because they are
stated in different terms. In economice this has meant that theories are
only tested on the basis of” internal logic, * and the only weapon an
economist has is to attempt to discover logical flaws in rival theories and
80 it vas that a central controversy in the world of economics in the 1950s
and 1960z vas the "Cambridge controverey a rather esoteric dispute about
the nature of capital. Realism, explanatory power etc. ~all go out the
vwindow " the” ,quest for an 1nternally cons;stent theory. This esssay
attempte to draw together the various opinions on what is the methodology
of econometrics. I vill discuss each approach on its own terms, and vhere
possible compare it with other approaches. Departing from the tradition 1in
economica, I vill come down firmly in favour of one particular approach.

An obvious question to ask at this stage "1s why bother aiscussing
methodology  at all? Econometrics will reach’certain conclusions pased on
enquiries conducted in accordance with a definite pOllCY for obtaining and
agsessing evidence. As Nagel says, the rationale for confidence in those
conclusions must be based on the merits of that‘policy; - He wsays that
understanding the logic by vhich conclusions are established 16 the task or
the philosophy of science. 1t could be argued_ that he has to say this 1t
Justify hig writing a rather long book on the topic. At times phiicsophers
of science such as Nagel tend to go to extraordinarv lengtns to estaplisn
vhat seems like an ingignificant point and at sucn times one tencs Lo agree
with Feyerabend’s comment that philosophy of sc1ence is

"one of those bastard subjects ... which have not a single giscovery to
their credit”,

However, given the fact that no one believes anyone elge’s econometrice any
more, I believe that methodolagy 1s vorth discussing. The pegt place to
start 1s vlth a series of objections, which were raised aimost 50 years ago
to conventional' econometrica, which is the current textbook approach to
the subject - Houtsoyiannis’s book ig a classic example., She outliines a
step by step approach to econometrics, which I believe is tundamentalily
flaved every atep of the vay. Theéevilavs vere amply aired by heynes in a
review of a book by Jan Tinbetgen:in 1939. A contrast of these two
approaches is particularly revealing.

stage I of the textbook approach to econometric research 18 specification

of the model. Thas involves deciding on your dependent and explanatory
variabies, the mathematical form of the model anad stating a prior:
expectations regarding the sign and size of the parameters. This stage

brings with 1t a corresponding assumption - that your model is correctiy
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specified. This assumption has major implications for the procedure
folloved from here or in the research. Keynes asks -

"Am :I right 1in thinking that the method of multiple correlation
analysie essentially depends on the eccnomist having furnished not
merely a list of the significant causes ... but a .complete list2®

If you d6 { ufact leave out an important variable you don’ t obtaln.
egtimates of vhat you think you are. estimating - as Keynes puts it ..

"The method is only applicable vhere the economist is ablie to, ﬁrovide
beforehand , a correct and 1ndub1tably complete analysls oi. the
gignificant factors."”

It is at the specification stage that most atfentibnqhaé iocﬁsedkénq<1 will
return to this topic later. Lt

However, the .. applied econometrician spends most of hls time estiﬁatlng
relatlonshipé, which 1in practice means evaluatlng computer printouts.
Here, Keynes identifies a host of problems which have increased  in
significance since Keynes’ time. He mentions ’ B

*the frightful* inadequacy of most of the statistics making, spurlous.':
correlations from proxy variables being unable to separate the
distinct effect of multicollinear varishbles, assuming linear forms,
confuging cause and correlation ... and confusing Btatistlcal vith
economic significance.” a

He then tbpé off this list of failings with a damning question:

*If the method cannot prove or disprove a qualitative theory and if it
cannot nge a quantitative guide to the Iuture, s 1t wortn while?”

All 1in all, hie article is a fairly comprehens1ve destruction wo}' the
"average economic regress1on" (AER) approach to econometrlcs, which he sees
as "statistical alchemy® and in this respect vorse than black magaic.
Having dealt rather tétsely with the AEK approach to’econometric reeearch i
wi1il now turn to the proposed alternatives. In particular 1 wall _anaiyse
the contributions ot Edward Leamer and bavid Hendry. :

As I mentioned earlier the crucial 1ggue 18 specilication Leamer contenas
that economic theory will never generate a completé speciilcation,' ana
therefore the actual variables used in your model wiil depeno on what  you
believed betorehand. The basic problem facing researchers 1s that you can
never be sure vhat variables you have left out, and what bias is emerging
in your‘ eatimates as a result - this 18 the problem ot specification
uncertainty. The oata will give you no information about the s1ze of the
bias, which wmeans you nmust decide independently ot the data how good ‘the
‘non experiment’ 1is. For Leamer, the crucial difference between éxﬁerl-,
ments and non experiments, between the natural and social sciences, is that
the specification bias is larger in the non experiment. The only way (in
principle) the problem can be overcome 18 to inciude all the relevant
variables in the regresgion - but as he shows, you can always find a set ot
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observations that:will make the inferences implied by a model vith one less
variable seem silly. . P

*There is no formal ‘vay to knov vhat inferential monsters lurk béyond»l

our immediate field.of ‘vigion." (McAleer, Pagan and Volker).
in (necessarily) “limiting your field of.vision, you will méke _what . are
essentially "whimsical" assumptions. It is.therefore no good -simply to
report the particular! regression that resuited trom -your = arbitrary
assumptions. Your: inference should be robust, :i.e.. it:should be able to

B

withstand changes in the assumptions. As.an:alternative to, reporting.. 8

single inference, * he suggests "Extreme: Bounds . Analysis" (EBA).. The
researcher explicitly states his prior beliefs in the specificaiton process
and then attempts to evaluate:the validity of these beliets in the iight of
his data. The role of econometrics is to determine the range of inferences
implied by a closely related range:of models. The goal is to have a narrov
range of inferences implied by a broad family of models. - The centre of
attention should not be the regression equation itself but the mapping trom
assumptions to inferences - *the mapping is the ma2ggage”. .- You must show
hov you arrived-at the inference and examine 1its gensitivity. - In short,

critical attention to the vords *"whimsy® and "fragilaty" would be .the..

salvation of econometrics.

This sounds fine in theory. - But :the acutal methodology. of EBA is guilty of
exactly the same flavs that Leamer criticises in conventional econometrics.
It involves you stating what you believe to. be your "important” . ana

"douptful® varaiables. You then manipulate the "doubtful” variables and
hope that this vill lead a reasonably stable value tor the co-etficient you

are interested in - the "focus variable®. Leamer points out that opinions
are vhimsical '~ - S

*sometimes I take the error term to be correlateaq, sometimes
uncorrelated, sometimes normal and sometimes non .normal ... does it
depend on what I had for breakfast?® : !

But we can just as well ask - does his choice of vwhat 1s an important
variable and what 1is a doubtful variable depend on wnat .he -nad for
breakfast? it has been pointed out that in a model witn 9 variables- there
are 181,440 conceivable partitions of important ang doubttul variabies!
Thus even if one vere to consider the ludicrous loea of a 1ragilaty
analysis of your tragility analysis, tnls task would 1n. practice:- be
impossibie. The same article has drawn attention to the fact that =coBA
assumes that the error terms are normally distributed, non-autocorrelated
and homoscedastic - precisely the conditions wnich do not arise 1in appliea
econometric researchs These are obviously major fiaws.in -his approach

However it has to be said that the property which he seeks o1 an inlerence
18 obviously desirable. On his own example where tne 1nterence 15 not
robust, practical applicaiton of a single reported inference could have
literally lethal consequences! This is why Kenneay correctly chooses 1t as
a desirable general principle for model evaluation. 1 do .not 6Delleve
hovever that you derive:a general philosophical approach to econcmetylcs
from just one principle. The Hendry approach has a rather more extensive
basis, 1t 18 to 1t vhat I will nov turn. -

Nagel points out that for a gocial science to be ’‘scientitic’ does not mean
that 1t must be able to carry out controlled experiments. What 1s requirea
1s “"controlled empirical enquiry”, a clearly detined method-ot analysing
non experimental data. The form of enquiry that 1g pursuea 1in economice 18
the "ex-post facto experiment”. What distinguishes this from a naturai
science experiment is that the relevant factors cannot be overtiy
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manipulated. Control ‘is achieved if gufficient information .about these
factors can be gecured, The crucial point is that the subjects manipulated
are the data of observation on relevant factors, and not the factors
themselves. This ie probably. the single most forgotton fact in;
econometrics - that in the strictest sense econcmetrics is just ’number
crunching’. The data ve actually collect were generated by a certain data
generating process (DGP) vwhich we can-never hope to know. The best ve can

do is design.a model which approximates as closely as.possible to the DGP, .

vhich "adequately characterises the data’. The simplified representatien
of the DGP cannot be strictly valid; the best it.can be is adequate - in

the jargon, ve look for a "tentatively adequate .conditional data

characterisation®. A model is never right or vrong, but useful or useless

for a‘particular purpose. This contrasts with the AER approach where the
model is treated as axiomatically corrct. As Gilbert. points ocut this has.
major implications for the procedure - folloving specification,- because it .

means that’ poor test: statistice imply: problems in consistently and .

efficiently estimating the parameters of. the model. It doee not.- imply -

problems: with the model itself. On this viewv, the econometrician must ..

vorry about ' the pathology of his eatimates .- Part II of Koutsoyianis is
called *Econometric Problems”,. -- and the chapters are entitled

"Autocorrelation”, "Multiple Collinearity” etc. Each chapter follows the

gsame format - the assumption, its plausibility, the consequences, the tests

and crucially the ’solution’. Thig ’golution’ usually invelves adding in

extra variables -and generally tampering with the form of.the model. - It ise

a movement from the simple to the general. It is vhat she herself des-

cribesg as the ‘experimental’ approach, but I find that a.label that has
been applied to Hendry’s approach is more accurate - ‘kitchen gink

econometrics’. . .

v

Az far as Hendry is concerned hovever, poor test statistics imply  model

migspecification. He startes with a very genersal hypothesis and then looks
for simplifications that are acceptable based on the data. This process-
has been described as ‘testimation’. This model must conform to  certain

previously laid down criteria - 1t must be data admissable (it must be
logically possible for the model to have generated the data), theory
consistent- etc. An example of the difference in-approach.is provided by
the autocorrelation problem - for Hendry this . implies a systematic

ofrecasting error, therefore your model must be respecified. . The AER view,

says you correct for autocerrelation by re-estimation. One. ot the  wmost
crucial requirements of the model 1im the encompaseing principle - that your
model ‘should be able to predict the results of alternative models, thear

successes and failures, The main argument against all this is that the’

general to simple approach eassentially involves ’‘data mining’. . It can lead.
to complex'looking empirical models containing a wide variety of variables
and lags without any theoretical basis for -their inclusion. Hendry’s reply
is that -theory: vill never provide a guide to all eituatinns. that. will
arige, and that the interaction between theory and data can be. two wvay.

Apart: from coping better with the limitations imposed by ex _posi tacto

experiments, this methodology haz.a second major advantage, related to the

testing of economic theory. Economic theory is usually stated in terms of
"latent variables" i.e. unobservables such az expectations, equilibrium
etc. The choice of proxy variables for these 18 just as crucial as the

normal specification process. Hendry explicitly concerns himself with this
"mapping from uncbservables into cbservables" and has developed techniques
for . coping vith the problem wvhich I do not: propose to.outline (because I
have not a‘clue vhat is actually involved). I shall give him credit tor
trying! In:'general philogophical terwma, also hig approach is much closer
to economics - in particular Friedman’s. idea that all models are false and
that economics is a process of ‘as if’ theorising. It is alaso partacuiarly
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vell suited to the rational eéxpectations revolution which should be another
factor in its favour. '

Thieg arises because Hend¥y deals explicitly, as previously stated; ‘with
*latent variables", expectations being the most latent variable of all. A
final advantage: of the Hendry approach ig that it is reasonably wvelil
grounded in existing. techniques and so would. not - require a dramatic
revision of econometric methods for its implementgtioh), )

In conclusion, -therefore, I have argued that the conventional methodology
of econometric research as presented by, for example, Koutscyiannis is

flaved, and is genefellyrrecognised as such. Despite difficulties 1n
comparing proposed. alternatives directly, . it. waBufconcluden that the
approach offered by David Hendry vas the best way torward. indeed, . there

are signs that this viev is gaining vider acceptance vithin the profession.
A sure vay of judging this is by the content of more recent textbooks. For
example, Kennedy. takes a distinctly Hendry;iype viev of what econometrics
is about, and he incorporates the criterié put forward by both Hendry ana
Leamer in stating what constitutes a ’good!’ model./"lf the methodological
debate has prompted a general move in this direction then it“will not have
been a vaste of time. ’ : T o
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