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RESEARCH METHODOLOGY NOTES

A SIMPLE SUGGESTION TO IMPROVE THE MINCER-ZARNOWITZ

CRITERION FOR THE EVALUATION OF FORECASTS

By MICI/lo HA1ANAKA

The widc usc of thc Mincer Zarnowill nitcrion I to evaluate cconomk forccasts
seems to call for c1aritication of its logical implication. Further consideration of
the criterion leads to a simple suggestion to improve the critcrion. 2 This note
condudcs with such a suggestion.

Let)' be the variable to be prcdicied, and S' bc a prcdiction of,r. M Inccr and
Zarnowitz proposed to judge S' in terms of whethcr or not the condition.

(Ia) F(N = EiY),

(lb) C~lV(y.~)/varCV) = I.

is met. I shall call (Ia)-·(Ib) the original M Z condition. Provided that for as'

(2)

holds, we have

E(y!}l) = E(y) + fjC~ - E(P)). P= cov (y, p)/var ((l)

(3)

where v = Y - E(YI}l). The sum of the first two terms on the right hand side
measures the extent to which the .~ fails to satisfy the original M--Z condition.

Notice that the original M-Z condition involves only the actual and the
predicted values of y. It docs not specify the model in which .v is determined, and,
it does not recognise the variables on the basis of which S' is obtained. However.
it should also be noted that (2) docs not hold unless one presupposes some kind of
linearity of the model behind )'.

Let us temporarily take the standpoint just opposite of the Mincer and
Zarnowitz's. The reason for it will becomc dear as the discussion proceeds. Let X
be a vcctor and ya scalar. Suppose that there is a model which specifics the joint
distribution of (y. X). and also that this distribution is known completely.J Also
assume that the prediction is judged in terms of its mean square error. Let ECiIX)
be the mean of)' conditional upon X. Among all functions g(X) the minimum of
E(y - g(X))2 is attained when f;l.vIX) is chosen as g(X).4 E(yIX) is an optimum

I Jacob Mincer and Victor Zarnowill. "The Evalualion of Economic Forecasls," ill J. Mincer (cd.).
F.conomif FQrt'fI1.~/.~ and f:xpt'ctat;o/ls (National Bureau of Economic Research. New York. 1969).

2 I have been led to considei this problem by C. W. 1. Granger and 1'. Newbold, "Some Comments
on the Evaluation of Economic Forecasts," .'!pplit'd f:cmlOll!ics. 5 (March, 1973), pp. 35 -47. especially
p.40.

_. t assume thai E(yl, E(n and f(y -- fh1Xl)2 exi~\. I shall comment on the ether second-order
moments later.

• See Harald Cramer, Malhemalicul Methods 01' SIa/i.llk.! (princeton Univr.rsilY Press, 1946),
p.272.
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prediction.lfin addition the distribution is known to be normal. nylX) is obtained
through the ordinary regression of.r upon X.

The relationship betw..:en the original M Z wnditioll and n.rIX) is SUlll­

Imlli,~ed ill litc following (wo stall:ments.
Slatl'lI/rllt 1. When El.r!X) is chosen for f. it satisfies the original MZ

condition.
Stateml'llt 2. Suppose that E(y!);") is a linear function of X. Then the

f = II + B"X which satisfies the original M-Z condition is optimal over the class
of predictions that ean be written as c + dJ' with some constants c and d. but. the
f is not generally optimal over the unrestricted class of predictions.

A few words of explanations arc in order. In both Statements I assume that
(I b) holds whenever the nominator and the denominator take identical forms even
though the cov. and the var. may involve the integrals that diverge to oc. As for
Statement I it is easy to construct a suboptimal prediction which satisfies the
origimtl M-Z condition. The failure to meet the original M--Z condition proves S'
suboptimal. but. the success does not prove.\" optimal. As for the Statement 2
1I. c. and tI are scalars and B is a vector. Statement 2 means that the original
M-Z condition ensures the optimality only on-r thl' olll'-tlil/ll'lISiolla{ spac/.' of
predictions in the linear model. A corollary of Statement 2 is the following. If X
involves a single variable x,and E(ylx) = !Y. + px. then an arbitrary linear predictor,
.\" = II + bx, satisfies the original M-Z condition if and only if (/ = IJ. and h = 11.5
The proof of the Statement 2 may be sketched. The assumptions of the Statement
imply that £(.1'1.1\) is also linear in .P. Then E(yln = E(y) + 11U - E(f)), where
11 = co\' (y, ,p)ivar (H 6 By the assumption Ii = I. Thus E(yl.o = J'. E(y - (c +
dSW = E(y - .W + Etc + tlJ· - .I'j!. which is minimized by choosing c = 0 and
tI=1.

This note takes the same approach as Mincer and Zarnowitz. Given the current
state ofeconometrics. most models have possibly a very serious specification error.
In evaluating economic forecasts one should have a high regard on a judgment
which does not rely upon the validity of a specific modcl. Mincer and Zarnowitz
provided a criterion for just such a judgment.

However the meaning of lhe criterion cannot be investigated without some
minimum presupposition about the model. ((2) itself assumes some.) Statements I
and 2 have been the result of such an investigation. I propose a simple method to
strengthen the Mincer-Zarnowilz criterion. The new criterion is also stated with
no reference to a model. but its justification will be made in terms of its implication
in a model.

Let tro·.i' l' .... ,vd be a given set of linearly independent" predictions of 1'.
Consider the condition.

(4a) E(y) == E(S'o)

(4b) cov (.I': .ro,.vl ,· ....Pd var(yo ..PI ..... .\"k)-I == (I. 0..... 0).

5 Ilhink Iherefore Ihal Granger and Newbold. op_ cir. have made a bil too severc crilil:ism of Ihc
original M-Z condilion.

" See Cramer. op. cil.. p. 274.
- In Ihe lerminology of the matrix algebra.
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where co\' (.I' :ro, .r I' ... , ,rk) is the row vel.:lar lha t consists of co\' (.1'-, .fo)·
cov(y. ,i'i)····. co\' (.I' . .rd· ano \'<11" U'o ..I't.,,· . .1\) is the covariance matrix of
,ro·.f I' , J\. I say .i'o is the bcst in I he sl.:l 0'0' .r I i\) when (4<1) and (4h) hold.
(4a)alid HIl) will be calico rhe strengthened M L l:onditiOll.1 aSSllll1e that (4b) holds
whenever the /irst column ofvar (.i'o· .f I' .... Jk)and tht: veclOrwv (y: ,ro..i" l' .... .fd
have the idll1tieal forms even though they may imolve diverging integrals.

The justification of this crilerion is in the following two Statements,
Statemellt J. Let .r [..... ,i'k be some functiom of K. Then the set (E(yIX) .

.fl····· ,i'k) satisfies the streng!hened MZ condition. provided that E(.I'iX).

.i· l · .....f k arc linearly independent.
Statemellt 4. Suppose that E(.I'IX) is a linear function of X, that .i'o· ,i'I···'· .i'k

an: linear functions of X ano linearly independent. and that the set Uo· .i'I,···· .i'k)
satisfies the stn:ngthencd M-Z condition. Then fo is optimal over the class of
predictions that can be written as c +- do,ro +- d1.i'l + ... +- dkf'k with some
constants. c. tlo' dl ··.·. dk . but. .i'a is not generally optimal over the unrestricted
class of predil.:lions.

Thlls thcfailure to meet the strengthened M-Zcondition proves.i'o suboptimal.
but. the success still docs not prove .fo optimal. I n the linear model. however. Wi'

June 1I01t" expwu/ed the dimellsion of the space over which the aptimaiity can be
claimed.

[f the set Uo. ,rl' .... J\) does not satisfy the strengthened M-Z wndition.
construct

(5) f* = E(r) + cov (I': fo· ,i·I···· ,i"d var(.i'o· fl ..... X'd 1

l,i'o - E(j'o) \)

tim« !:' -U~.J
\ Yk - E(Yk) I .

Statemelll 5. Suppose that E(rIX) is a iincar function of X and that
)'0' J''. , .. ,..vk are linear functions of X and linearly independent. Then each of
the sets, (}*.Ji[ .... "hl. tf:*.)'0.,i·2..... )\), .... Lv*. .i'o,S\'.··.Yk-l) satisfies the
strcngthent:d M-Z condition.

Sratellll'lIt 6, Under the same assumptions as in Statement 5

(6) E(y - ,i'J2 = (E(y) - E(,i'i))2 + varU; - j*) + E(y ~ .f,*f. i = O. 1, .... k.

Suppose that the records of predictions .i'o, fl'"'' hover t = I, ... ,
T( T > k + I) are available for the evaluation. Run the least squares, using the
data of y over t = I..... T as the dependent variable and the records of
,i·o•.i'I ..... ,i'k as the independent variables. Let the coefficients thus obtained be
c, do, til'···. tlk where c is the constant term. Construct a new prediction.
j'* = c + I:~=o dj,i';. The logic of thl.: least squares assures the idell/ity:

(7) M.S.E. of ,i'i = (bias of.H2 + var of Ui - .i'*) + M.S.E. of,V*,

i = O. I, .. . ,k
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whidl is a sampk l:Ollllterpart of (ll). The last term on the right hand side of (7)
Illay be regarded as the mcan square error of the prediction that is optimal over
thc class of prcdll:lions reprcsenleJ ill the form " + t)SII '" + t\fk with SOme
wnstants I"~ b1 ,· .. , bk · The sum of th~ other two terms measures the failure of 5'i
to he identical to this optimal predictIOn.

Suhmitted March 1974
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