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Xt has been shown by Kbomnns and others that in a rational system for allo-
cating resources, the location of decisicn-making functions is unessential. That
is, an optimum allocation may be produced by centralized decision-making or by de-
centralized decision-making with appropriate rules and shadow osrices. Evidently
the allocative mechanisms thus far studiecd abstract from the spacifically "admini-
strative" aspects of the situation. |

This paper will suggest in a preliminary mammer three possible ways of introe
ducing adninistrative factors into a formal theory of allocation. As yet these
thres approaches are frﬂ;mntary and are not i’iﬁted into an over—all general theory.

I. Non-identity of interests

In the theory of Keopmms and others, it is assumed that dacentral iéed
decision makers will accept rules as laid down by "umpire"=-that all participants
wigh to maximize same objective function .

A, If we now consider t.ha_t each participant has & separate objective
function we are led to some generalligation of the von Neumann game theory.

" Bs In particular we at.tempt to construct a "gamé" that embédies the
traditional relationship between employer and employece. Ye assune objective
functions U , U l

1 2
(strategy) of the employse only, 1.e., v - Uz(xz). In return for a wage, the

for each, respectively, which are functions of the behavior



employes accepts authority, i.e. permits the employer, within certain linmits, to

select the value of 12._ Presumably the employer will select X2 to maximize Ul’ but

then 112 will not in general, be maximized.

How can we reconcile such behavior with assumptions of rationality? One possi-

bility is that U2 is nearly constant over a ceft.a:ln set of values of xa. Assume that

employes will accept employment, if U2 > lc2 for this set; and that employer will hire

employee if there exists an 12 in this set such that 01(12) > k.l Then employer will

\nz
= Ny

Tix X, atxz { es0 chart)

IX. Division of Vork ‘ iz 1‘2
This formalization was suzgested by Heiter's investijations of returns to
scale. Ve suppose there are a number of (elementary) tasks to bs performed and that
we wish to mininize the number of workers required to perform them. Ye will call
any set of elementary tasks a "job." Ue define a positive scalar sct function t(A)
on all Jobs, which represents the time faquired to parform the tasks in this job,
Let ¥ be the time available from each cmployee. Then we want a partitioning of the
elemcntary tasks into a minimum number of jobs such that for each job, As t{A 1)5 R
Let Nj be the number of jobe in a particular partitioning. Then we require NJ = ﬁ,
& minimum,
A. Consider the cass where t(a + ‘B) « t(A) + (B) (tasks are additive),
and t(ai) E for sll elementary tasks a;0. Then we can prove that:
m '5 Nzw, where'l‘.-f t(ai)
B. Ye can elaborate this scheme for the case where 21l the l’f'J are not equal,



‘3-

and where jobs are not sdditive. Ve can als=o introduce the supervisory time requiied,
and the effects of mimnl units by sgain partitioning our set of jobs into
‘tunits," and theao into lugu' organizational entitﬂu--t.e., by introducing a hiere
archy of partitionings and mng T(A) dependent on the sntire hierarchy.
TII. Gomunications

Along the lines of M's- earlier paper, wo_w introduce an explicit com~
mmication system into the model. Here the "reaction characteristics" of the commni-
cation system take the place of the helmmman and shadow prices in earlier allocative

models. This is obvioysly malogous to Samuelson's dynamic models for approach to

equilibrium,
We may take as example, the following model. Let I be inventories of finished
goods, 0, orders rece.tvod-ia' & piven week, p, goods produged in that week. Then:

a._.p.0.

Further, let P = ::, where X is the "level of activity" in production. %e wish
to construct a communication gystom that will make X "cg!pmériately" responsive to 0
and I, e.g., that will keop I close to zero. |
Consider the system:
x=xo0+f1, «>0, B <o

Then :: (X 0+BD -0=fur+ (k-0

2
“-,ﬂk ....ot-(k 1) .

Ve my evaluate the characteristics of this commnication system by servo-
mechanism mathods. Ammc. for emle, that :o = 0,
Then T = A 1" ¥, where

/k<o.

 Hence, the rapidity of response of the system is proporbioml to /g Ko




