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ABSTRACT

A model Ie identified whan no eirecturos of the modsl are obeervationally
oquivalent. This motion is closaly related to the ealimability of the
parameter () of the sodel, & palr of sodels i6 distingulichable whan §hera
i st lesst one siructiure of ons of the sodels which e nolt obRervalionally
aquivalent io any structurs of the olher sodel. This nolion {6 closely
relatad Lo Lhea testabllity of ono wodal agminet the other. The paper
discuinet the relationship batwean idantifisbility and distingulahabd lity
anil the ralalionghip of the latiar to oanasled teasling, =odal aalection

anddl sncospasslng,



Introdoct ion.

A model for an observable veariable y 1 parsmetrised by 8. Classical
iparametric) ildeatificetion theory considers whether different valuea of
the parsmeter imply different bBehaviours for y. On this quesiion bturne

the posslibility of inference from y tao @,

There is anather theory, which we call distinguishability theory. ! Thers
are now two, or perhaps more, models for y. Do they imply different
tehaviour for y¥ Are the models distinguishable by relérénca Lo the

behaviour of pP7 ;

The subject of fdentifiability trests the possaible observational
equivalence of different structures within a single model,
digtinguishability treats the possible observeticnsl equivalence of
different models, or more gemarally it claseifies the possible
relationehips between models. Thers are two imporisnt points Lo make
about diatinguishability and fdentifisbility. They are different. They
are also closely relsted. * The purpose of this paper Is to develop these

two podnic.

Identification theory can be iaken &8 & theory of the estimability af
parameters or the testabllity of propositions sbout parameterc and
distinguishability theory cen be Laken #s & theary of model
comparability—aof the possibility of model gelection, non-nested
testing, encompassing, etc. In discuseions of estimstion methods 1L is
peeal Lo ascume that the sodel is identified. Simllarly

distinguishabllity 18 ususlly sssumed in discusaions of specificatlion
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searching fer otherwige there would ba no game—no way of ealecting and
only trivial encompassing. So, amonget Lhe “ragularity conditicna® for
the efficacy of search procedures are alwayé scme conditlions

guarantésing distingulehability. Thess provide the core of the results

of distinguishability thasry.

S& ®uch work has bess done on epecification sesrching that the theory of
distinguighabllity 18 in & state comparable to thal of parsmatric
fdentification theaory. Yet the theory has not Daeen assesbled. ' We aim Lo
do that below. The technical apparatus of distingulshabllity 18 very
similar to that of fdentifisbility and & large part of the paper
(Sectione 2 and 3} e devoted to developing that spparstus. Howewver,
there ara also epecial sopecis of dietinguishability thai meril separate

discussion. Sections 1, 4 and § take up thoRe lssues.

Thia poper ie expoaitary. Much of tha literaturda 18 technical but our
cancern 18 with motivating the concepts rather tham with rigour. Results
are ueually glven without proof so the resl work has beam done
alpewhers, sainly by other hande. This L& an sttampt Lo digest what hes

Den dong,



1. Exsmples.

Hare we digcuss some sltuations im which models are compared and
introduce some termimology. Ow firat axaeple 1a taken From the fleld of
specification searching, appropriately for most of the work on
characterising the ralation Between spacificaiions has been & by-praduct

of ressarch in that field.

a) Consider the cholce belwsan alternative specifications of the demand
equaticn, D and D™

o: Fia t BiaVas ¥ Toa¥oa + Vialas T Wy (1. 12

ar D™ Tra * Bla¥as + Ylalza * Tlates = UY. 01 23

to sccompany the supply equation

EE BaiFus * Fae * Tar¥ra ¥ Yaa¥as ® Haw (1.2

Of such epecifications one asks, are they espirically distingulshable?
1f o, are th-; nested or non-neated? These are actually obeearvationally
aquivalent or indistinguishable. There is no point In Rrylmg Lo use any
of the techniques of (statistical) specification searching to choose
between thea, [n ihe Literature on non-nested testing “contesie® like

this one are wcually ruled out by assumption,

This exanple 1]lustrates the basic polnt that, though dietingulshabllity
belange in the field of identificatlion theory, broadly concedived, the
fdentifiability of the parametere of the models domrs not imply—nor is

it dmplled by— tha dtntln;uinhlhilltj of the model g,

Bf A pew thasry haa Been propounded. What new predictione dose 10 make?
Is it possible to find evidence supporiing 7 Pesaran (1981) considered

a o=



Jhather the Eational Expectatlons Hypothesis 18 testable by conalder ing
uhether there is & mon-HE model that mimics tha behaviour of any glwen
RE model. Thue ho shows that the RE modal

Yaby + Folla * Hel = uy 01, 43
{it is sesumed that sgents perfectly forecsst the exogancus variablest
makes the sape predictions a6 the non-RE modal

T iB, + Bgl + Kol = u,, 1. 5»
The suigtance of Lhle non-HE model 16 o separate quaation (rom that of
the identiffability of the parsmeters of (1.4} although Pasaran
considers thes both under the one heading of tha “idemtification af Lhe

RE modol®.

£] How is an established empirical relationship to be Interpreted in
structural téerme? We consider & simplified versiom of Hendry's (19482
analysin of compeling interpretatlons of an estimated “demand for mangy
f und &L an®

Fa = e T ¥y (1. &3
One intarpretation, the “leedback® interpretation conslders L. 6} &
structural relationship. The ather, Lthe “fesdforward® interpretation
takes It as & relationship derived from the true dessnd for maney
funcilen

¥o = BElxmglTqasl + By o

Thase slternaiives sre “incomplets models”, a8 discussed in Section &
balow Hemdry completes tha models by including & descripilon of the
relationship between x, and Z,., &nd by making scea covarlance
aesupptione. The feedback madel 16 cpecified as



Fa @ YEg T vy

Xy = Mgy + Wy BAd Edigv,) = 0 and Edwez,.,7 = O.
The feedforward mode]l ia apecified as

Vo * BE(ZLIZgg) + Bq

My = MIguy + Wy BN E{RgZoas) = O and EdwyZy- i = O,
These models are distinguishable., The feedback model is nected In bhe
feedforusrd model for the fesdforwsrd model implies the unrestricted
Feduced Torm

¥u = BRIy * By,

- W EEg o, oMy
whila tha feedback model implles

¥a = ¥iTaay + W) + vy,

My ® fily_, + Wy
whers there 16 a restriction Invelving the covariance of the errore and
y. If the fesdforward model has the extrs restriction, Ele.q.-iF = 0,
then the two models are nopn-nested as they Imply differant rectrictions
on the reduced form Hendry calls such restrictions the "encospassing
implicatfons® of the two wodels, although “distinguiching implications®

might ba a mora appropriste term.

d1 Heckman & Singer (1982} give two siructural explanations for &
geomatric distribution of durstlons. The first has no duration
dependence at the individual level and the aeccnd hee duralion
dependence and population heterogeneity. Tha tue modele are
tndiatinguichable. The suthors say “without further ldentifying
informaticn we cannot choose beltween these cbservaticnally equivalent
axplanatfons. ® (p. 48) We would replace fdentifying by distinguishing
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In thess axamples—and others could be added, such as Sargent®s (1976}
comparigcn of Keynesisn and New Claseical modeles or Campbell and
Sniller's (1988} two interpretations of co-integration—substantive
gconcmlc models are compared. Model comparisons arids elsewhere. In a
digcussion of statistical modelling, one might consider the relationship
belwesan gtructural econometric models and time series models or belween

simul tanecua models and recursive modele.

&) Zellner (1975} discussss the relsticnehip betuesn Lhe dynamic
glmultanesous equalions model

BiLrys * MiLixy = ug,
and time f@rles mosels of the form

Biliy, = Wikl
Hig concern uas nat with cbeervaticnal equivalence but rather with
neatedness, Find & tione series model in which tha simultanecus equat iona
modal can be nested and test the restrictions impiied by ithe SEN.
Recently Hendry & Mizom (1590} have made & similar proposal undar the

label “ancgmpasaing the VAR ©

¢) Bosmann {196%) showed that & sipultaneous equatlons model of the form
By, * M'a = Uy  with u,~IN(D, I}

can be writien in the Wold caueally ordered fods
AYs * S = vy, With ve—1H(D, &F

whers A f8 triangulsr snd & is disgonal. So thede eyelens are

obeervatlonally egquivalent,



Identificatlon of & atructure la identification of a structure of & model
there 16 & comparison with other structures. Similarly distinguishability is
nat an intrineic feature of a model, it describes & relationehip between

Mo G

Starting from o model, mew models can be constructed which make fdentical
predictions. For exaspls, tha modal

¥y = XB o+ u, u~Ni{D, 0=}
where ¥ 18 & matrix of known conetants, hac a clone

y = Ty + u, w~Nid,a I}
whera £ =2% and y = W, One might have to work hard to srgus Lhat Lthis
ig an interecting clone, but the Z-model might offer an interesting
rationaligation of the phenomens described by the X-model. Similarly
¢lonas of the mieslbtasecus aguations model

By, + Mg = g,

con be ochialned by multiplying through by s non-singular watrix F.

The poReibility of such alternative rationalications of phenomens may or
aay not be impressive. For exemple, the existance of the mon-RE clone
(1.5} may turn out to be ae uninterssting as minicking the X-model by
the Z-model im 1ikely to prove. The interpretation of the non—RE model
{1.5) has been laft open. For anyone specifying (1. 41, the mast natural
interpretation of (1.5 is that agents have perfect foreslgnt. Ie the
axigtence of @uch a model & threat to the RE hypothesis? Prestom (1978}
conalders how one might eliminste clones using criteris such as

pimpliclty.*




































































































































