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1. A large class of aggregation problems seems to reduce to the type of
situation daescribed below, |

Let the outcome (t&fiof the decisimemaker's decision 4 & D depend on an
event ® » L ("staoto of nature") over which he hes no control, (The sot {1ie
arbitrary.) Thus

wm o2 (d, e).
Let
w = wiw)
be the mamnitude tho decision-maker is sesking to meximize ("utility™),

vie shall essume that no element of ) is inadmissible. To each 8 we assim

a "value™ Yo In peneral,
FER AN

The function ;d is the "decisimworiterion." The deeision-meler iz essvmed
to be selectins 4 so es to maximirze vé.

The decision-maker's strategic domain D will now be augnonted in the follewing
fashion. Denote byp‘g (>~ €X) a partitioning of E. [I.e.,g represents a olass
of subsets { Ef; BSe ;B} with Ef' N B'i‘ =0 for g° f A" and the wion
Ej = E.] Also, define g sot r such that

ps z
L= ¥ e . Y el



.

i_,_I"a"’ to each partit:imi?x of E corresponds e unique element 3; in [, 3;\ is
the "real cost" of @x e]

The partitioning, Bay:':B‘ » of & has two consequences. First, the "Tubility"
w associated with a ;-iven decision d dopends on the » chosen. Thus we now have

wea CP:‘U"do 0.).@:]

Second, additional strategies are availeble to the decision~maker. The "game"
proceeds as follaws: 1. the decision-~maker selects X, say g3 2. the decision~

maker is told in which set of the partition {PQL the true e is to be found (e.g.,

Do
he i1s told that ecE ); S. the decision-maker selscts the optimal decision,
o

say d,, Hemce, correspanding to a given Ky»s tho decision-makor may use eny of
the stratepies whieh to each Ego essign a mique element dﬁ € D, i.e,, any of
the (dacisien) functions
=3, (82 RE

[Thus the decision-maker chooses en clement d € D where D is a class of decigion
funotionss the d € D are still the "teminal decisions."]

Clearly, in terms ofcu it is to the decisionemaker's advantapre to use es
fine a partitioning as possible. (’ ,P 18 said to be "finer" than 'P if each

4

Eﬂ is g union of the Ea‘. while the converse is not trwe. The “ﬁnast“ par-

t:.tmming, j 1 assigns only one element of L to each of the E:. The "coarsest™

portitioning CPO conesists of only one set Ei

= B, "Fineness" 1s a portial ordering
on ﬁ;'d‘(- q},) However, we may expect the "cost" &; of finer partitioning
%o be higher in utility terms, Hence, other thinps beinr equal, coarser or finer
partitioning may be found to be optimal dependinp on the nature of 5‘ .

2:; Exemple

Let I = (el, ©y), D = (dl. dz" Thero are only two ways to pertition Ei

2
CPI: E: = (e,), B} = (0,)

(:5_%3 Eg = (010 Qa)c
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The complete set D of decision~functions is:

: ohoose (PO and then 4_;

0,11 1

“’0.22; choose ‘T)o and then d,;

31,11’ choose ﬂ and then 4,3

d) 1pt chooss (Pl and then (@, if E:
a, if E§ '

31'211 choose (PJ. end them da ir Ei
a, 1r L§ ’

choose (Pl and thon dz.

Assuming that o = \? (w, Ko) > u;b (w, '6'1) for all w, wo sec that dl,ll and 31';22

dy 22°

are inadmissible since they waste costly information, Hencs, writing u‘:,lj - L:)(dia 9 3)

we obtain the "payoff matrix" (with the two inadmissible stratepios eliminated):

P " PS
3 l 2
o1 || Floye T | lagy. ¥

i

8 20 || PWopr W) | Pl ¥,)

31,3.3 UL?’{“’H‘ 5 | Yy, %)

8 o oy B Py ) e
Numerically (in dollars), let

Hw”” = : . (the dacision-maker's income)

Yo = ©

z{l " w2 {rayment by the decision-maker.)

Thon the payoff matrix (asswming utility linear in income) is



N E 91 92
D

ao,n 0 2
30’22 1 0

4,12 -2 | =2

3,21 8] 1.8

Clearly in this case 31'12 is alsoc inadnissible, 4#s for the other three strategies,
by guch decision criteria as the "maximin" or the "midepoint of maximin and maximax™"
31.21 1s optimal., (According to the "maximax" criterion, however, 30'11 iz optimpl,)
I'ad the cost of pertitioning [Pl been much highor (in utility terms), one of the
other two atrategies (i.e., (po) nifht heve boen found optimel,

3.1s In problems of agsregation we usually deal with a multi-dimensional
variable x ¢ X (e.go, X is the nedimensional vector of all outputs vith B_ very large),
Sinece it is found unmanegeable to deal with such large n, a veotor of g ez of lower
dimensionality (say m much lawer than n) is obtained with the help of a fwnctional
relation F so that

5= F (x).

The problem is to find an F optimal in° 3, say ?;} , where it 1s specified that we
must tave F € "Fs [A simple exemple is the follcwings J is defined by the condition
that 5 nuat be one-dimensionel and ; =0y (1 - Q) Yz» O% @ <1 where

Y, " gi(x) aro scalars and the g, are given,)

3,2. Now we establish eorrospondence between the problem (incompletoly) stated
in §3.1 and the lansuage of él.
X corresponds to E, x toe . A given I corresponds to a ;ivan partitioning

(P(x. To the set h.f (for a given pair«(, /) corresponds the inverse image

* T.8,, S(%) in Cowles Coammission Discussion Paper, Statistics To. 356, {4.



wSe
in X {for a given F) of a given point } in < . To Qcorrespmds the cost of
collecting and manipulating deta (5) of a degree of grprepation determined by the
F chosen,

In order to obtain the counterpart ofu) and a decision nproblem we must assume
that someono will be making @ decision whose consequences depend, amonp others, o
the true value of x. The more is Inown about % (d.0., about a set of which x is
an olement) the casier it is to make a "pood" decision. But information about x
is pained only throurh observations on ; « Gonerally speaking the more "informgtive™
s is (m larger, ete,), tho hirher the eost,

3.3. In practice tho situation is, of course, much more complicated. In
particuler, sn arprepption formula (en F) must be selocted without nrecise knovled~s
of the decision problem it is likely to be usedin, I'ence, prosunably, one should
optimlze over a ¢lass of such problems. (A priori probabilities may be available
hore.} Tho fomal apparatus of decisionemaking under ipnorance may still be used
here®.

4, Somethin~ may bo known sbout the (™a priori") probabl 14ty distribution on
E {i.e., an X, in terms ijs)o In that case the approach indicated in Cowles

Commiss fon Discussion Maper, Statisties llo. 355 may be used,

* Cf., leonid luwicz, "Theory of Economie Orgenization™, Leonametrica, Vol, 19,
Noo 1, p. 54, Jenuary 1951,




