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PROUBUCTICH UNTHER INCOMPLETE INSORMATION
# Legenid Hurwics )
0, Plen of this p&pémg
Lo ong-peremm single-perisd plawivg of production under incomplete informaticr

Z-multi=porson mlid-perisd plaoudng and organizatien of production under in-

complets informatien.

i, Let 8 denovg bthe ecomplate goscrdniicn of what aappans &t {end to) the plant
during tha produstion perind und dencts %' ¥ a peint in the commedity apase. fur-
ther, le% OX dencte "dosision veriabies,” l.g.,the fsctors over which the planner
(predurtisn manazer) has controd,

We ageung

(1) y= {a)

Complata informalicn 15 said to exint when
{2} £z G

gc that

(33 yﬂ\(“?

and the decipion variables datormine wriquely the peint y in the eommedity space-
When two or more points in tha y-ipata correspond to A given value of X

ingomplete information is said to exict. This amounts to saying “het under in-

coaplets information (2) no longer holds. We shall find 1% eonvenient & main-

{#) The euthor has greatly profited frum discusalons with O.Hildreth end §.Relter
econcerning some of the problows diseussed ia this ncta.,

tain (1) even under incomplete informution, tut (3) loses validity when (2) does.
Under incomplote informatien (2) is replaced by the postulats that, given
X , ahss s probability distributien F: Flal« j. Howevor, at the time sf planning
the planner may only knﬁw that
{2nis) Fe"d
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1.21In the linear programiding modols a i3 reprasented by the naz’:«:nrsg%ti_va vé@m
tor {Fectivity lovael} x, wiils ¢ in (1} ie Jinsay homogeneouss {1) 1 then
writtan ag ‘
(k) ) g r' xo
i?{h-zn dealing with n‘u_sdala of thiz tyrs ve shwll denote the decisian variable
{vec@:\ﬂ by g o The diasnslonality of g 15 limited by that of ¥ as well as by
he x'esxtpi@tiens o Fo | |
1,4 Under the azsumptions wade the problen of model zonstruetion under incomplete
dealding on ‘

informadian Lo redused tofbns manner  in Whieihr; deponds on é &

An axemple of interest is given Ly

(5) x={x" %)
with
{6 x0=§

while x‘” hes a distribubisn indepeadent of E; and town %o ths planné® at tHe
tims of planning.

We write
- ~0) O (2} i) =0 ~{2} 2}
1) j-:lx:i”x”*rr x* = | %"'l. 2

za that
- N e, ~efr} » it
(8 E(ylg)=T gl bx"”
Hepre, in gamrqlg E{yi% Jurill not be a linear homog@mm funetion 6! % o

Cther models have baen canstxmét»ad and their properties studied to some extent,

1.k Under ks incomplete information tha planner's utilit; functian depends not

- o : S 'in terms of

on y but on the feaily ﬁ} af G’(;ﬂ% Y Henee officienay is Pxpreased ‘maxs/functions
'oi‘fg and an cfficicnt% 18 aelestod accordingly. {In part«ieu;lmp whonﬁ& containg

one element only; sfficiency may bs exprossed in temrs of maximizing certain funetionsia
‘ . 2
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ooy moments of ;When C?? contains two or more sloments stme prineipls such as
the minimsx may have to be applind to these functionale,}

The importance of the faet tha% utility is a funetion of tha proebabilitios lles
in ths fact that, in terms of probabllluiaa viewed as "oufputs,® adjoining indepens
dently to a given plant ita"earbon ecopy™ doss net reselt in douoling the ®outpuhl
{Thus lincar homogenelty becomes untenabls in a way that is mere fundamental then

in (8)3 the latter i3 essentlally a stochastie limitatienal fac&ﬁro)‘

1.5 In the ecase dincuaéed under 1.3 the plammer's utility funciicen dapends on
% end the distribution of O » AL we gﬂnnraliz@ the model by aaquming that
bthe distribution of x(z)iﬂ only'known %o bﬁlOHg to & ssaexfied class s ¥E hava
a situation thet covers the case of a twwmnaraon goama. Tha olzsag%fgarrbsagnds )¢
the seot of all'poasible.atratagles of ile "opponsnt.® The analezy with Wald's

mad01 o£ decigion making is evident.
Tﬁq twc;person.rapreaentation of a one-persen planaing undepr incouplete
information leads to the subject matter of the second part of this note, viz.

production planning by two or more persona.

2,1 Produ@tion.pianning, aven with complete imfnﬁnation available; nay- m:naad
ths intellectual capaeity of one pévsono Ono individual;may lacl thg noé dad L=
‘binabion of 8kills or his speed with regerd to ths intake of Infeormabion, ot
may be insdequste for the probiem at hand,

For such reasong produﬁtion plsnning g ofton done by several perzons who
nay difide the planning funetions in a variety of ways. & sinmple exampls is glven
ae follows, There is one chief plamnar A and several Jjuniow plamnmr& B gﬂzg;ao
On the 20th of saeh month & descides on ths pﬂnmraﬁ ”atratagvﬁ ”ow the following
month while etich of the Bi hes a aphere of activity vhan@~ha.w111 b@ maldng ine
dﬂpentent daily dacisiqne {“mpvma“} in arcardunca with the atratapyo uollact1ng
informeticn for A maY . imnng the funetions to be pa:fprmud by the B, is.

2 2 A casa of perticuler 1ﬂtarsﬁt ia uhat of ineouplete informaticn, That & is,
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the daily moves to be mgde during the given month by Vhs jJunier plaoners will be
made in the light dfi@hfbrmation not aveilable on the 20th of ths preseding mon¥th
when the strategy wnj dﬁbidﬂd upon. Hen@a the rules of the strategy must bacondi-
tional or sequential. (Under completa information this might alsd happen if the
time availablelfor deeiding on next month's moves is too short in relatisn £6 the
time it takes to think things through,’ | | |
2:3 In gengral, we assume imparfe@t eommnieation aﬂong the junior plannars.{The
communication between A and the Bi“s i3 also imporfeet as indleated by tha rariler
deseription,} The reason i3 again in the intellectual limitations of the plannsra
29 wall an in the impéffactiuna of tha commmication msdia, {The pcinta rade would
be valid if automatic eomputing machines wore substituted for gach of the plannprso)
We mnat expect that this decentrsiization will lead to losaso®, If porﬁeet 1n£initoly
rapid eommunlcation among the plenners ware possible, the total guiput would be greater,
or at worast as high a5, under imperfect @ammunicationg'(Impaffoctcomﬁuniaat;un naans
not only delay, but distortion, Qisturbaneﬁsget@o} |

‘" The imperfeét character of communication loada %o ioms of information and
would create conditions of iﬁeompletn information in &a orgenizetion whore complete
information would otherwise have been obtaina&o.

2.LThe "strategy" consiste of "rules of hehavier"d &i for oagh B, respectively.

i
One type of rule ia to provids prihciolaa of ordering of aoves whith ars accesaible
mere
to aach Big together with the requirsment that the sdzesed/nmaxisel with ragerd o

the ordarlng be aalectedoo Profit maximlzaticn at accounting {n91wwa¢'aﬁ} prices
provides an examplo of such a rule, lnles of this typ2 ara usﬁd in mcﬂais of the
socielist economy;; |

| The rulea may turn Qut to be auch a3 to make competitors out of the Biiao
The theory of the optimﬁl features of an ﬁidaaliiad} perfastly cometitivve economy
can be classified under this heading.

2,5 If the junior plannere, instead of'haing.obediant sutomate, are endowed with
indspendent utiiity fopgtions, and if tho pis fsr@ﬁmant of the rules of bshavier ia

Uss\'-"»' : l 3-13

impossible or undesirable, it mav be noeecgzayy t4 dneontive te follow the rulen
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For instance, in the case of a profit maximizetlen rule the reward of each of the

By might be a wonotons functlon of tho profits to be maximised {*prefit-sharing®).

2.6 On the basis of the precading considerationg it is possible, in principls at
lesat, to find the optimal policies for a plant a specified tgﬁa of external environ-
mentg 39 woll s the optimal organizational atrucﬁﬁrag gév@n the technnlegleal and
intellectual limitations (the latter covars-praeeaaing-aﬁ& transmittal of informa-
tion.} A theory of the optimal size of the planﬁ-ebuld be conétruétad on this basis,
{ Let there exist a "basic plant® P and suppose théf it ia gossibla o duplicate

it exmctly as many times as dasirad; within the fnnge of intorest. Assuming that
the P's ¢an be operated independently, we can alwnrs get.doubla sutpub from double
input by uaing two Pis instead of one. Bug intarcdmmunicatimn ﬁetwean two Pia might
concniyablp' yield returns higher than to genle,Tha highemt'numﬁer of Pia waich 1t
is worth-while to operate in a hook-up,iose, with iptercommupicaticon, rields, undex
simplified essumptions, the optimel sizs of the plantg Tue firm, ez distinet from

the plant, might well m embrece several plonts.)



