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EFFICIENT ALLOCATION OF RESOURCES#® ¥
by
Tjalling C. Koomaul

"For all these reasons then,
and others perhaps too

analytic to be verbally
dm:l-ﬁ'«')ed hm’_oocoon :

Herman lelville, "loby Dick"

The problems of welfare economics can be broadly arranged in two groups: the
first group is concerned with most efficient allocation of resources in production,
the second with most desirsble distribution of commoditiss or of income. While
these two problem areas can be distinguished, can they be separated? Do they not
hang together particularly through the effact of the reward for buman effort on
the quantity and qality of that effort?

Any thesory of optimal choice must specify what aspects of reality are accept-
ed as given facts, what aspects are regarded as subject to cholce, and what :ls the
objective guiding such cholce. The fanous socialist maxim: "froa each according ‘o
his ability, to each according to his needs," seems to assume that human effort is
available in given quantity once needs are mat. Such an agsumption is not necessary
to justify the saeparate study of allocative efficiency in production. Ve can shdy
production problems as we study & denand curve or any other behavior;ichedulez
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Assuning that, certain amounts of labor,jjland services andhother factors are avail-

A
able in given quantities, how can we ¢aaracterize efficient modes of production,
according to some given criterion of ¢ ’ficiency? Such an :Inquiry can be useful
even though considerations outsida the sphere of production msy further restriet
the quantitative factor combinations taat are possible.

In the present paper we concenir: o entirely on the prodblem of =fficient allow
cation in production. Much of the 11 srature touching on this topic is concerned
with the evaluation of alternative institutional or administrative forms of organie
sing production. This evaluation forms part of the grand debate on the morits of

a8at er contract w e R D Corporation. ,
1. I am indebted to several colleague  at the Cowles Commission, including C Christ,

£. Hildreth, J. Marschak and S, Re ter, for valvable comnents and snggestions.

+ FPaper read on Dec. 29, 1949, befor a Joint session of AEA, ASA ard Economstric
Society in Wew ¥nrl,




private or werporgle enierprise versus & eoniraiiy direcled ocoonomy « & debste

touchiny upon the broad theme of ine prosent meetings « and important insights about

our topic can be gained from this debate, The famous article by Enrico Barone on

"fhe Ministry of Froductien in the Collectivist State"? emphasized the idea that

an

econumy under cenltrel 1zed direction, to be efficient, should in ‘most of its

operation satisfy the same formal gonditions as are satisfied by the conpetitive

society of econcmic theory. This idea has been subatenticlly accepted by &ll parti-

cipants in the ensuing debate. The controversy was sbout methoris of satisfying

these conditicnd. Vom Hayekd and Robbinsh argued that it was impossible to impose

these conditions by explicit calculation in one central office and by centraliszed

adninistraztive direction based on the resulis of such caleculationi. A number of

writers including Dickinson ,5 I..ange6 and Lerner,! then took up the "gocialist" side

of

the aebate, incorporating in their model of & socialist econcmy the relevant

theoretical conssquences, but not the actual form, of competitive organization.

These authors argued that, in order to attain the objectives of a socialist economy

H“‘-lahcd-' Com Lo (e aciiave 4t

centralized calculation is not necessery, if all managers of

individual plants or industries respond to & price system applicable to the whole

economy, in a manner prescribed by the followinz rules: the manager of any plant

should produce any output or output combination at minimum cost, and the manager

of

any plant or industry should arrange for produc.tion at such & level as to equata

price and marzinal cost.
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This all too brief gurvey shows thet thers wds considersble adaptation of
earlier notiona of a soeielist aconomy to the theoristis imape of a competitive
-enfarprisc sceliety, =8 the dlscussion went on., To rou;ind us that tho roal world
slways offsrs e preater varlety of problems than our atbempte at theorizing have
envisaged, a new contribution to the discussion has recemtly come fran outside
ascdemic coonnmios, M. K. Wood, a sciaﬁtis‘t and admiaistrator, and G. B, Dantzig,
s mathematislen, botk of the Départmenﬁ of the Air Forca,uwera fased with the
allcecatlon problems of s videly remified part of the military octablishment, In
this oroblem, the oxlisting edministrativo structure provides no sltemative to
central direction of a cmtpli_oﬁted effort invslving a large number of poods and
servicas, all %o bo geared to ono poneral objective. In this situation, os they

report in two rveent articles in Deonometrica, thoy revert to tho method discerded

by ali participants in fhe debate who came after Barone: the actual collection

of relavant technical information in one center and tho ealculation of an allocation
program to serva es a basls of a lorpe mmbor of deteiled directives. They see

in the developmont of electronic coputera a newr posgibility for this method,
unforeseen in earlicer phases of the discussion,

This interesting turn in the discugsion showe, it seons to mo, that the earlier
diseugsions had been condusted too much in broed ingtitutienal Lorms encompessing
the bntire econamy. 3Zven in the eapitalistic enterprise economy, there are many
sectors where the puidoposta of a competitive nariet are lacking, and explielt
analysis of the allocation mroblen is neadéd. Another exanplo may be edded to
that diacussed by Yood eand Dantzig. In determining the best pattern of routing
of oupty railrcad cars, thore ara‘ no market quotations placing difforential orices
on olternetive geographic locations of cars. Present arranpemonts mly permit this
caiplicated problem to be handlod by administrative direction,

8. larshell ¥, - ood and Georpe B. Lantzip, “rogramming of Interdependent Activities:
I General Discussion," Deonametrica, Vol. 17, July=Octobar, 1049, pp. 153+199; and
Goorge B, Uantgip, "“Progremming of Intordependent Activities: IT “athematioal
Todel” ibid. »p. 200211,
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In most of the mreseut peper we shall therafors leave sgidy the guestion of
the institutional errenpemsants under whisk allncative deeisions oro made, e
wish to concentrate on the formal conditlions for efficlent ume of roEOUreos, &0
as to leevs the ‘oor open for later spplicstion within the rlant, or to the indivi.
dusl firm, to publie enternrises or adninistrative organs, to en industry, or to
the econcuy as a whelo., The mein departurs from previous annlysos in welfare
oconomics 18 in the edoption of a different modal of m'oduoéim,g In this model,
we ghall not prosupposs that marpinal cost is nocessarily Iknown quantitatively to
the maneper of thes iIndividual production process, or even definable in te:;ms of
technological date amilable to him, Iuch auhstitution in production arises
thrdu;_;h shifts in the extont to which altornetive processes are used, ratier than
through variation in fastor combinatioms in the individual process. The puryose
of the present model is t.o demonstrate that the pdsa:’m bility of such ghifts is
suff{iocient by itself to esteblish the concepts of marpinal productivity and rarpinal
sogt where applicable, and a more genersl soncept where thess uro nnt applicable,
For simplieity, we cmsidor a static model only,

Ve shnll employ 4mo bealc omeepts .20 the cormodity end the actiﬁi‘hyv Each
comrodity is assuned homogeneous and perfectly divisible. pn activity, if cerried
ows at & unit level, consists in the Yrunsformetion of given quantitios of some

commoditior inte given quantities of other carmodities s Por wnit of %¢ine., It is

9. This model was first presented before the Wandison moeting of the Beonometric
Soviety in August 1948, see "A llsthemetlonl lfodel of rroduction," eonometrics,
Vol. 17, $o. 1, Jan. 194C, pp. T4-5. It is closely related %o the rodel ol wou
Noumarm , seo "A HModel of General Cconomie Equilibrium," review of Loonemic.
Studios, Vol. 13 and 14, 194647, pp. 1-9, end to that of Dantzig, Y. os

10. For illustrative applicatiome of these concepts, see Marsheil K. Wood and Goorpe
Be Danteip, op, oib.; €, Hildreth end ¢, Heiter, "n the Choice of a Crop lota-
tion Plen,” and ¥. C. Koopmans and %, Roiter, "A Model of Transportation,” both
to be included in a forthooning monograph of the Cowlos Cormiseion sce elso
T. Co Hoopmans, "Optimal utilicetion of the transportation system,” 'rocoedin;s
of the International Statisticel Comference Held in washinpton, D. C., September
6-13, 1947, Vol. 5, 1549, '



LR .
M—O‘h—v\_.?."\n-l‘

sl Bhat tho lovel of eny nebiviiv ean o any pesddine multiple of tihs unit
sl and thot tho oommodity f;cw% invoived are the same muitiple of these involved

he it dsvel of thet activiby. Ilovetive {lowe represent inputs; positive
Prlovrg, ouvrnula,

Tt will ba olear that this modol 1-des out iIndivisibllitiss s well as

tnercasing or docressing rebuwms to senie, and cunnot be used in the anelysie of
oy problons in whicsh these phenomons are ilmoarbant olements. asnert frem this
ppoeialisation, the Denibility of the nodel doseribad needs te bo amphasizad,
Capos where continuvons substlivtion within enc produetive procoss ie poseible can
be epproximated se closely ns desivod, nt leesh for purposags of thoory, bv iantreducing
a larger auober of activities, IT vhent produvction devends eondinuously on &
quentities ol land end labor, one ooy coloet a sufficiont mmber of quantitedive
Febios do wiich lnnd and lebor are conbinsd, ond leb each of thogse dofins e paagiblis
wheet-pioduclng seblvity, Vith voference to o piven lsoguant curve in tho lend-
inboreplons, %his meons the soleetion o o inwbar of points on ths cwwve {soe diagran).
Othor cointe on the lvogunbt curvo thon e approximatsd by eombining two adiacem$

setsd wotivities in euibable proportions., & slmilar deviee ocen bo applied &

ARGTE™
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mora than two Caotors are amtinuous substitutes. Thug, while the model anccomodetas
ezgas of combinuous substitutien, it is aspecially designed to includo those cases
whers substitution consists in relative quantitetive shifts botwecn disorete
alternatives, as we 8g0 so oftaen An industry,

Ho shall elassify the poods and services into three categurics, which may of
ooursa bo delined dﬁ.fi‘efently in different applications of the model. Primary roods
arc those whiioh flow into production from nature, or from ocutside the sector » the
ssonamy considered, et a rate which by assumption cennot exveed given availability
lizdtetions., Final roods are those mrodused gonds which are degired for purposos
of cbnsumptidn or delivery cutside of the soctor of the econumy studied.}} mmter~
modiate goods are those produced poods which are not wented in themselves, thot is,
for eny purposo other than thelr use as inputs te further sctivities of vhich the
ultimato purposo is the production of final g oeds,

To any sst of nommerative lovels of the activities corresponds what wo shall
cell a (technqlogicazly) MP&E’. set of net output flows of all commodities, /o
shall call the got of activity levels, and also the correspending set of net com-
modity flows, (eoccnomically) M if (a) the net flows of nll final eamodities
are nonnegative {becpuse we 6a.mot draw direetly on neture to f£111 g defieit), if
(b} tho net Tlows of sll rrimary goods ere nonpositive (becguse we have no uze for
tho surplus) end stey within the aveilability iimitations, and if () the net flows

of all intermediate goods nro zero.12 (vocause both considerations adducod in

11, To obtain s clear separation botwwon primary and finsl ;oods, we shall regard
direcct zonzumption of goods available in noture, suoh as drinking water from a brook,
as an aetivihl,r converting the natwral resource "water" (input coofficlent +1) into
the consumption good "drinklng water” (outpul cosffielent +1). Similarly, leisure
is the output of e recreatiomm activity of which the imput is that part of labor
which is not uscd as input in other setivities,

12. It might be thought that waste products ars intarmediate g:nods with posgitive not
output, However, if their disposal is costless, we cen maintain the zero net output

condition by introdueling o disposal activity with input coeffioient «1, and all other
coefficlents, zero, If disposnl tivs up resourcos, additional input coefficients are
called for, and the zero not output requirerent is ossential,



puronthwsos whove apply ).

Ve now came Lo tho concept of mroductive afficlency upon which all subsequant

set of cormodity flown, as well as eny set of
*-_.,J..Q.Q_

exalysic buﬁ.da forth, An
activity levels piving rise to 1%, is ealled effieiont if there is ne othar
set of commodity Hr""ﬁ tr. which all flowe are ab least as lorpe as the corrcsponding
Flwea n the originel set, while at losst one is actually larpger, Inatead of speaking
of an afficlent set of coumadiby flovs, wo 6180 uso the syrionymous exprossion:
an efflcient peint la the soaxsodity spaco. In peneral, tho notion of the sot of
all efficiunt poluty ocorresponds to the nobisn of a general trsnsformation functien,
discussed by Langow and others, MHowower, for cartaln models, depending on the
oumbor of activities snd the valuee of their $echnolorical voslficlents, the offlelent
point sat will not posgess a sufficiont number of dimensions to ma%e the notion of
a transformation function applicabla.i% The efficiemt point sof thorefors conailie~
tuteg the mero general ecuecapt of the tio.

Vo shall oow give a number of ocnelusicns that san be dorived by methematieal
enclysis® from the model that has been formulsted, while ruferring to snother publi-
ca'bionls for proofe and vore detoiled sxplanations, The firet conclusion is, that

where the efficlent point sot is indeed represaenteble by a ;envral transformation

13, Oscer Lenpge, "The Foundations of Violfare ilconomisg,” Eoonometrica, Vol. 10,
July=netcber, 1942, pp. 216-228,

14. Thiz moy ocume ebout because the number of motivities is too smell in relation
to the nuaber of final poods, or because a small number of uetivitles jointly hold a
pesition of tachnienl su%rior:lty ovor all claor getivitiocs for all comoeivabls
compositions of demwnd,

15, The typs of mathomatieal anelysis involved is rather differant from thet fowmd in
most mathematical discussians of production theory, largely bocsuse of the role played
by linear inequalities such as ariso from the nomerative character of activity lovels
and from tho availability limite o primary goods. The tkeory of convex sets, parti-
cularly convex polyhedral cones, is dresm upon, There are many points of omtaect
with a model smstruoted by von Neumann, see "A liodel of Gwem] Economic Equilie
brium," Review of Leonomic Studies, Vol. XIIT (1) 1945-46. An importent difference

is that T5 von Neunsrn's model The efficiency of allcoation comes out ct the end

a8 a byeproduot of an snalysis coneerned meinly with an existencs theorem, while in
-the pressnt snalyeis afficiency of allocation is nmade the central theme of analysis,
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funetion, thure are tonstant or deorcasing roturne in the oubput of any one finsl
geod, n rolutlon te Increases in the inout limit {(awvailability 1imit) on any ono
primary factor, ' |

Furtier propositlons introduee a priee concept which is entirely independent of
tua notioe of o rarket, Tho only elmmnts !hdarlying thls price concept are tho
tocknelosleal dsta {inpué;r-.-aub‘ym‘t voefiicionts of all aetivitiss) and the reguira.

wart of wi'floloney.

The Iirst prise proposition seys that fur each efficient set of canodity flows

thaere exists on asacciated set _95 Priseg for all carmodities, with the proportiss

ligted Dulow, To formulate these yroporties we define the soneapt of the wrofitability
of an activity es the pgrrerato value, at the prices in question, of the outputs
associated with the mit lowel of thot sotivity, minus the sgprogate value of the
sorresponding inputs, The propertlies of the sot of prices, associstod with the
effleiout point, are the following: ‘
(1) He ac3ivity has a positive profitability.
{2) Any sctivity carried out a% o positive level to attain tho efficlont sot
of comodity flcrs has o zero yrofitability, _
leo e D03t RN
(3) The prices on «ll finel asd(Trimary g5ods are nomegstive.
) 1The priywes 0w ol .
(4) The prices on 21l primery goods whose not input does not rosch the availe
ability limit arc zoro, 17
It will be noted thot no statemwnt is mods on the aigns of the yrices of inter.
msdiato poeds. Indesd, nagetive pricer will arise for waste products, the disnosal of
wiich uses up positively priced poods.

Ths second prico propusition states that the converse is slso true. aAn

16, To Co Uropmans, "Analysis of production as an efficient combingtion of aetivitiog,"
to 1o ineludsd in a forthaoming Covles Camission lenograph.

17, Thege goods ere therofore mioperly oalled frec goods with reforenss to the
afficiont point ir question,
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GJ*M a}.ﬁm with which o ént of mrisas with the listed proparties ean be
sazosietad iz on sfficlent point,

it should Yo mentioned that the set of prices essooiated with a given officient
ek of comnwliby Plows i nob noeesserily wmiguo, In the ease whoro a general trans- |
formation Dnetien cxiste,. the et of prises will be m.iq,ue rimost everywhsre oo the
Wrrerpurfros veprogontad w that fm;wti;zz-n; If tho set of pricea is wnique, ratios of
the pricos of fiual end/ur privary goods con bo interpreted es wmarginal rates of sub-
stitubion boiveen i oeds, The substitubion in quostiom arisec from such wariations in
the setivity lovels as te leave all commodity flows constant oxeept those of the two
poods butecen tﬁaiqiz,rz;uhst:muhial ic songidered ~=- while malntaining efficlency in
the activity esmbinntion Heforo and afeer variation., These rates of subgtitution ars.

gnplicable to finite {ss dislinck fron Infinitesimel) veriations iu the comodity

fioos lavelvod, but oﬁaﬁ dnly within Cinite limits of varistion, This comes about
bosause the hypersurfpee roprosenting the transformstion function consists of
saabionz of hyperplanos Joinald at the ir intersections, AL those intersectiona
pargival rates of subabitubion are renerally differant for increeses aad_ for
dosrenses in the not oubpub of eny ono of the tro commoditics in question., In this
enss mors than one set of assoeiated prieces (to be procises en ihfizxity of sets
of priué.s) satisfies the wguirements statod.

Tt 2oy be restated that the price concopt established doos not in eny way mwe-
supposo the cxistence of ¢ morked or of exchanges of commoditiles betwesn different
smers. The price conceyt is found to be a mthmatieal congoguense of an officlent
shoiee of mebivity lewels. In the important case in whieh tho activities encaged
in are sufficient in mumbor smd variety to lead to 2 wmique golution of tho condi-
gion (2) that their profitebilitios bs goro, tho prices have already boen interpreted
" as tedhnalorical ratos of substitubion wnder efficient allocatim. An additional

intorprototion, ot thus limited in its mprlicability, is derived from the follosring
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thivd orize rroposition.

Let us comsidor a given officient got ¢f commodity flows, and lat us add to
tha techmoloyy o mmbor of exchengo activities, defined by reans of an arbitrerily
goluchbad go% of prices, s fellowss: e shnll Inmegine that, through contaets with
enothor ecanmy, any eomadiby ean b exchonpod ageinst any othor cormodity at a
price ratio computed fram the geloebed sot of priees., Thon our proposition specifios
the conditions unde: whish, after tho oppnrtvhiﬁy to enpapgs in thoso exchange acti-
vitios hos bwen wevided, Sho ariginel sot of owmodity flows will still be effie
eients This ordpminel got of {lows rengdns efficlent if entd omly if the wices
geloctad to dafine the enchonz? activitisc are at tho samo tinme a get of pricos
asgoslatod with the urﬁ;g;irml sob of flews, {in tho semse of the first price
proposition), In that 0516 and only in thet oase, there is no way to inersase
the net Toubpw:t of sy final soed, without deersase in the net "output® of some
othier finel geod, Yy usins the new pousibility of exchango, »ocnibly in cenmbination
with v:zriati-;ns in the levalz of the othor (produetive) activities. Because of
this proposition & set of pwites essoclated with an .affici‘an'b polat can also be

enllod a corrasponding set of officiency mices .

with vhe help of thoss formal propeaitions, we shall now zonsider, although
gtill in o rﬁﬂmr shatract fushiom, fmme.:matitubianal arrangerents wmder which
effistent allocotion may be atiained. The propositions stated, and in particular
tho profitnbiiity propertiss (1) and {2) of tho officioney prﬁas, stronrly sugpost
neohanisms for gitaiaing officieney by doecentrul ization of decisions emmecorning
pctivity lsvels, mechanisns whioh are similer to those reforred to above. lot us

. _ Posit vo
asgurw, in the firest allocantion model, that o set of "% pmrices on {final

oamodities i roseribed, either administratively by same eontrul cuthiorivy, or
as mariet pricus reflecting a balance of preferences of oonsumers weighted by the

insana distrivution, These may be sailed steerﬁ;ng prioces in that through their




2 30w

wrdotion it is poosible o steor Lhe allocsiion of yegourews uo the produetism
of plhornalive afiiclert sots of comundity floss. 1ot the Jewel of each netivity
and the wlers of primery and ntermoedlate goods be determinred by a bidding process
ceverned y the folloring raless Ho poblvity }’f‘.(@h‘lg a norative profit ig to he
enranet. . Any activity yiolding a zors profit is 9 ba meintaeined ot a8 constent
jeval. Ay ectivity yisiding & pogitidve profit is to be expandsd, if nocozzary
b biddlupg v mieer of lts dopeb cormediblies. Uehewirr secording to thesa rules
eould nither e indined hy administrative suthority binding the getion of meragors
of individual activities, vr 1% counld rosult fxom s competitlive morlet _strﬁctura
wrere esel activity ls anmaged in by mmuy indapondent eni;rayrm@umem The seaond
pries wopesition now Lopiies that offelenoy, cnee attaired ir such en administras
tive or unrkeh etiusbure. io madnteinod {provided thore iz no change in technology
or im tlo ghoaring priceal.

Theso pulog cra not yob oguivelant %o thoso steted by Lang;m lornoy and others.
Thoe Ylabtis pules apuly o pluand mexazors who control more thoen ae activity in our
smaa of che LHoem, and thns conblne in me desigion m#_.t saveral, possibly r:imy,,
of ouwr {ictitious sebivity menagers. Hovever, the Lenge-lerasr model is closely

approachad in ths (ollowinz sesond allocation models Define as e process a set

of aetivitios sontrolled by one mansror. Definc es e composition of a process the
sot of sevivity lvwvels solveetod by its manapor, Nov_f. the atteinment of effliciency
in the sconary as & wholc hes aa preroquisites (A} the attainpent of efficioncy

by oash provess manager within the set of a,at&'&ii:ies emtroiled by him, and in

partisular, (B} thn nelection of such an offisient aetivity ocomposition by cach
pESOBSS monasar i:hat an cosociated set of efficiency prices eoxists vhich ls the
swme for oll managers, DLfficiency fer the econony s a vwhole; once attained, will

be maintuined if eneh ramaper behaves acecording to the follewing rulegs Choose

18. \o aro, of asurse, oconcernoed with the loglosl content of the rulws only, -t with
the ‘quostion whether and how compliance by nunegsrs or entropronsurs can be sevurod.
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only from those sots of aotivity levels thet correspond ¢o an officiens point
tr7ithin your process. If for all such points the profit on the entire procsss is
negaﬁ?iai;cmtmm all activity, If you are in o point of nenncpgative profit on
tho process, ettampt to roiseld your pmfituatefbhd-gimm-iees by varying the
~compozilion of the process. If you are in a point of. 26TO profit, and there is
no increcaso in profit possiblo by varistion of activity levels, centinue all
anotivities at thoe sone ll_evei. ir your ettampt to raise wolit-ategiven-prices leads
to a riss in prices of cortein input ecamodities, determins your further action
in the 1light of the new prico situation, |

The reader will have rualizod thet bohavior according to those rules
Prosupposes o laic.v].adga s on .the part of each mrocess managor, of fha efficient
point ast that oan he #matrua’hod on the basis of thoge activities involved in
the process that he cmirols. Also, comparing the results of the above analysis
with the eerlier discussions roferrod to above, it appears that in me sonso wo
have made more limited sssumptions, lie hove ruled out both indivisibilities and |
inercasing or decroasing retums to soale. As & result of that limitation we haﬁ
obtainad a stronger proposition. The rules on the allocation mochanians stated
have baen found to be not uﬂy neoessary, but algo sufficjont for an efficlent use
of resources. |

0n the othor hand, becguse of our simpls aswmptm we have not yot reached
the problems erising from diserepancios betrwen averege and'mrgﬁml cost, problems
vhich have received om;das-abie emphasis in earlier dissussions.

Anothor ssaumption, Lnplicit in our model, has not yet been clearly brought

12, If the profitability is initislly posltive, this ean al. ays bo done by
proportianel increases in the levols of all activities in tho procoes.
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outs /o have tonsidered only the flows of zoods involved im eny ehoice of
activities, thus diamgard;ng alll stocks of goods and equipment the presonce of
which may be nocessary for thege activities. This implies en assumption of eapitel
soturgtlon, becauso no penalty has beon placed on the use of capitaleintensive acti-
vitiee.

I% is hopsd that these limitations {some of whieh meay porhape be removed in
further analycis) are justified bevause we havo gone further than previous discuse
sions in one particular directiom. The production fumotion of the individunl plant,
end marginal cost information derivablo from it, have §miously been regarded as
data, supposodiy Imown to the plant menoger. No sueh lmowledpe is assﬁmoad in our
analysisg, except in tho geemd allomtion model which was designod to make &
connection with provious digsoussions. In the cssential part of our analysis, all
that ic prosumed 'mom to"tha individual marager or (vhere go aéaumed} to a comtral
authority. are tho teomienl coeffiolents charnctoristie of individual aetivities.

It is rorheps indicative of tho nature of our teelmolory that the imfommation
supplied by oenpinoers is moat often of this type. The ecanamist's conoepts of a
prodﬁetion funoctlon, marginal rates of gubstitution and marginal coet, where
appiicable, are dorived from these underlying date, and whore these ooueepb# Qre

not applicable, a somewhat more general analysis is fowmnd to remain applicabdble,




