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Hotes The following swmary presents results which form a part of the

papoer by Anderson and Hurwicz. Only the latiter, however, is
rospongible for the form end contents of what follows. (Earlioer
resulte will be found in a Covdesz Commission staff paper on
lagged shook-error models presentsd by Hurwicz in 194€.)
0.0 The results givon below stete conditiona for identification in
models with both shook end errors pra#eut. The theorems are
sometimes atated in a form less pensrael than that obtained, For
simplicity's sake, it is assumsd that the disturbances, as woll ss
tho exogenn:s variables, are drawn from a normal umiverse with
zero maar. (The coverisnce matrices are independent of time.)
This reduces the identifleation problem to one of finding
whother the second order rovemenhs of the distribution of the
obgerved variables provide o unicue determination of the strucitural

poramoters.

0.1 The modols treated baslow satisly the relations
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siong respactively; y and g ars the corresponding observed variable

vectors. The coveriance matrices of the u'a("shocks") and +'s {“errors")
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are denoted by £ and z_v respectively; this notation indi-
cates the invariance with regard to time mentioned in 0.0. Both
the u's eand the v's are assumed to be non-auto~correlated.
Furthermore, it is assuned thet there 1s no correlatl on betweon
e Vy and the vy;; it would appear, however, that this
rostriotion could éasily be removed,
The condition (0.1 - 1.2) mbove will be strengthened to

(0.1 ~3) 5 =1
where I is the identity matriz. It should be noted, however, that
the results obtained on the basis of (0.1 - 3) oan be applied to
cases where thls relation doez not hold provided that the restric-
tion on : |

(0.1 =) L2 e (g B . Bux )
ere such that the model would be “just jdentified" for v a O (i.e.,
in the pure "shook" case).

: Finally, it is essumed that
u
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| and .
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1c puch as t» make the systsm a M one.

0.2 Vie speak of completc identification when it is Vpossible to
identify all paramsters of the model. We speak of struotural

determinaoy whenever it is possible to identify X = (ﬁ’ d/ ).
? and v are said to be non-separable whon it is possible to identify

2 ?Sf but noti‘ and Z -separa'oely.
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0.3 The rémindar-or this note is divided into two parts: I. ¥=0
and this faot is known a priori; II. K.f 4) oi- X = O but this
fact is not known a prior;.. _

}’nrt I. Mgennus variables known to be absent (X = 0 a priori).

1.0 This case is given by eq. (0.1:)- with |

(1.0-1) 6’ = 0.

Ve ghall write
!

LB e T
and :

(1.0-3) Cyy Vs m |

whers £x  demotes the :aathemtieal_exgeotﬁtion of X and A' i3 .

the transpnse of the matrix A.

1.1 Given the oonditlons snd notation stated in 1.0 we have
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: Furthermore
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where J’o P is ona EKronecker symbol.

(1.1-6) implies that cj@

s may be regarded as known from observation.
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Henoe § is identified if ,@ia non-sifgalor.

Now it can be verified that
vy ot
(1.2-7) /ﬁ_ YA A
where /"‘613"'))3-__.,9 )91:

(1.1-8) 0y-es.0, O,
. .

0, seny I, 0

all the submtr:r.cas m?‘neing G- rewed and squere.

1.2 On the basis of the above faots it is possibls to fwove
Proposition I

‘ /3,5,,; | #0 18 a sufficient condition for the complete- identifi-
cation of the model given by 1.1, Vhen | ﬁv* ’ 7‘-’ 0, the structural
pérmters cen bse obtained from the following relations
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where all M!s egual the corresponding ayn's and can th_erefore be repurded

es piven by observation.

1.5 Proposition II

let G gl (i.e.)y a socelar) while . Z* Z 1.
Then the necessary and suffioient condition for complete identification

of the systém in 1.1 is that/g be of rank 1 {(one).
1.L. Proposition III '

Let g be of renk goro while G2 1 and 7+ 1. (In this case 72°* >1 is
trivially squivalent to 7+ z 1.) Then there is siructural determinaocy,
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but u and v are non-separable, with
: L v
(1.1-1) m, ‘x >

105 PrOPO ition IV

Lot T"*x1, 6% 1eand 1%—2@”91..:/9,?

be of the form ﬁ ¢31) . (IR)
| ﬂfoﬂ) ﬁ(‘z‘;‘)

where pwia EbyH (0<HXE), (/9“"‘5", y (37) is of rank 1

and (/_*, (J-l.)ﬁ(ila)) is of rarflk £GTO, | |
Then ﬂr‘n), B/""p /_% (“l"‘) are identifiable; /3 ch;Q not.

1.6 Propogition V

et T*a2l, G % 1. Then the necessary and sufficient eondition for
completo identifioation of the system is that -} be of rank G.

1.7 Tt will be noted that both Proposition II and Proposition V give y-
of ruiic G ag & necessery and sufficient oonditlon for the complete
identification of the sysituu.

Part II, lack of knovledge concernming the presence or absence

of the exogenous variables.

2.1 Virite :
(2.1-1) £ 67'b-pj :
Then:

Proposition VI

A necesgary ocondition for structural determinecy (hence, a fortiori



2.2

2,3

e

for complete identd.ficétion) is that

(2.1-2)ﬁ F 0 for some . Fo,

i.e., t.hatj be auto-correlated.

Proposition VII.

If either of the two matrices ,é) and & is of rank zero, there
is no complete identification.

Proposition VIII,

Let G K:T* 21 and J.e‘tl?f;’}‘o for same:,fo.
Then there is complete identification if and only if ﬂ f 0, 3’;0;
if either ﬁ or & vanish, there is structural determinacy.



