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Prologue

I shall ve concerned with the theory of the firm. I will
allow "the theory of the fira" to envelop all theories intend-
ed to expiain, predict and instruct the pehaviof oif .the firn,
whatever the tera has peen used for, '

Varieus theories have been developed in relation to the
firm with their own purposes and with their own cognitions for
the firm. In order Lo apply théir estaplishaents to our pur-
pose without any conifusion and .isuse it 1s necessary and
worth while to investigate and umake clear with whatpurpose and
cognition for the firm they were evelvea and have been aevelop-
ed respectively. Wwe can not find how to iumprove and adait Lho-
se theories into the study of the fira until their inlentions
and purposes are¢ uade clear.

Three xinds of theories are presented under the doanwin of
the theory of the fira in this paper; wconouic bheory, urgaille
zabion theory, and cnvironaent theory. Uncer the econoaic
theoty L will plauce weoclussical wWlcroeconodlcs, dathedaticalk
prograanin theory, lmperfect gnowleage theory, and Uynaaic

theory.

1. the theory ol the fira in heoclasslcal uicroecunoaics.
¥ a short glaunce at ivs history.

the tirsv fira descriovec oy the econduist was the waith's
fira. opuv the granafachers oi the. theory of the rira were
Cournot and rtuen who explicitly delined the equality of .aar-
ginal productivity saumong resources s the profit aexiaization
conaition. pXxtended vy darshal and others, this theory was

fully estaolished &s the awarginal principle of the fira with
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" advent of the Hicks' firm aodel o

#* The framework of the theory.

The firm is thought eof as an input-oubput structure which
certain input of facters of preduction flow into and output
of products flow out of. 'The single motive of this flowing
is the desire of profit maxiaizatien. The position of the
fira is specified by two xinds of constraint which its nature
and envirornaent place on the fira; prodotion and aarket funce
tions. -

Production function is & mavhematical or nuaerical function
which shows the maxdamun output attainuple froa any specified
set of input. This function is assuaed Lo be continuous, cone
cave and predeterained by the fira's technicians with a set
of technical experiment.

Product's price is devermined in the marxet of the product
at the level of equilibrium between consuaer's deaand origin.
ated froa their utility function and the industry's supply
derived froa the industry's aarginal cost function. un the
other hand, fuctors' prices are debermihed in a similar way
in the .aarket of each ractors.

Ihese two external .sarket functions and internal production
funcvion deteraine the optiawe pesition of the fira at which
its profit is teo pe maxisized, &nd vthen the fira woves bLo the
position with rationality. ‘Uhe optiumua position is calculated
with the Lagrangian calculus. technique, and the well-gnown
three decision rules of warginalisa are obbalined.

Lyhy5,17

#* Criticisas against ieoclassical .aicroeconoaics.
Very hot controversies over the validity of the marginal
theory of the fira were broken out in the United States around

1946, First, aany economists have criticized the assuaption
of prorit waxiaization goale. <They claiam that the firm has its

own .aultiple goals which amay be conflicting, cooperative, or
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independent one another, and that these goals are to change in
theaselves or in relative importance over the course of time
as the conbeaporary situabtion and the bthought of the firm are
changed and the experiences of the firm are accumulated. The
eojective of the fira is nob to aexinize one of the multiple
goals at the cost of all others bub to abtain a satisfactory
level for all geals.

Secund, there hus peen another deowte with respect to the
assuaption of perfect xnowledge. Jicruveconovmics assuaes the
firm has perfect wnowledge about ibs given produciion function
and amarket functions and therefore what will coume out of his
action is xnown tvo the fira with certainty. As long as we
assuge that the technological and the garket situation are
given exvgeneocusly and vthe gnowledge about thea is perfect,
the only work of decision aaker of vhe firm is to find the
pesition of optimun and .move to the new positlon whenever
technological or and usarketv situation change. Accordingly
there are no needs for infermation, anticipstion and decision
maxing s

Third, neoclassical theory assuwes that the optliaua techni-
cal production prucess has sougewhat slready veen deterained so
a5 bto realize the awxiiowa product ootuinapvle lroa a set of in-
put vefore the decision nager go to work on the proovlea. and
the redsined word is only to coabine inpubs and outputs .aech-
anically. However, che choice of production process and orgai-
ization to exploit wore and petter services Iroa the given pro-
ducvive resources is the very critical work of .munageaent.

: . \ . . . 2 17,18,20
* 1n defence of weoclussical dicroueconoaics. shesd (518,

Frieduen argues in his “rositive oconowics” that validity
of a theory is to oe vested wkh its power of prediction aud
not with the rexlity of its wssuaptious. This clala seeas
Very uwcceptaole when we consilder that.the ineoclassical theory

has been very powerful in predicting in spite of «ll contro-
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versies over it.

another plausible defence is "wmvolubtion Analysis". Alchian
concedes that firms do net pursue the amarginal calcenlation and
that firas aay .aany differtial goals. However, since in the
long run firms will survive only if they amsxe dicisions dictat
ed by .sarginal theory, the theory will preaict the behavior of
viaole {iras. We need only a theory of fit and are not asxed
to describe how firms solve their prooleas.

Closing 4y sxetch on heoclassical wmicroeconoaics, I like to
sMae one point clear. The distinction feature of. any science
lies in the suoject .atter with which it deals and on which its
theories are vo function. ls vhe fire the suoject autter of

aleroeconoaics 7 we have Lo say firas are not vhe sunject
aebler of alcroeconoaics put only & .aediuwa in oraer Lo reach
the aarxet, Theory ol the fira in aicroeconomnics was not in-
teqaed o serve as wmanagerial decision theory out constructed
for the purpose of the central problea of econoaic analysis,
vhe way in which prices ano allocatin of resources aanong dif-
terent uses are deterained,

I pelieve we don't have to couaplain acout dicroeconomics
only vecause it is nobt approprate for our purpese of the study
ol .panageaent. pecause it has its own jod and duty on its own
suoject of narxet. This statenent never .aeans that oehavior
of marxet and price wmay be neglected in study of nanageanent .
ke always notethat marget and price are great ulctators on the
Lira ana we shoule consider theories of wlcroecononics for our

study of nanagenent. .

2. The theory of the firin in Jdatheaatical programaning.

* The franewor< of the theory.
Although the basic principle of amarginalism behind the
satheaatical prograwmaing is essentially the saae with aicroeco.

nowics, it was evolved oy paying special attention ¢to-.the fixed
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facbteors ef production in multi.facter multi-product firu.
dicroecononics focuses its attention on the flow of variable
factors and product because these variables tell how much
guantity of goods will be deasanded or supplied in the market,
which is the amain concern of the theory asd pointed out al-
ready. Fixed factors are regarded as being aside frou the
proolea just oeccause their quantities are possessed by the
firm and do net create any new deaand for the marxket.

In the asabhewatical prograasing theory, on the other hand,
fixed productive factors are central proolea, pecause Lhey
deveraine the range of the firm's activity wna then they have
internal opportwiity cest in case of aulti-product fira. Lhey
can be used in different line of production und have possi-
vility of pbeing translerred iroa one line of production to
another, and aifect the cowovination of product in short-rune

bguation systean including ineguality constraints can not
pe solved py the Lagrangizn method vut only oy the theorea
of suhn-lucker =nd iteration, that is, the vechnique of .asthe-
aatical prograasning. fduhn<iucker theorea produces the well-
known four decision rules of .asthenstical progranaing.

vpeclally when the opjective ana constraint Lfunctions are
all linear, this .odel is aefined as linear programaing aodel.
when the objective functions ure non-linear, it is culled non-
linear prograscing wodel whichever the constralats arc.

. : 5,11 ,1]
#* linear progragaing podel,” s /

heoclassicul marginalisa supposes continuous proporiuion
concave production function which weans one fuctor is sub-
stitutanle with another continuously. 1n practical world,
however, there usually exists a very inflexiole or lixed cod-
oloation ratio between factors under a given technology. This
characberistics wight be eaphasized in accordance with high

Ascnanisation. snd therefore reguirea aecision is to choose
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the technolegy and/or their cembinatienm rather tham preper
compination ef facter under a decdded technolegy. And at the
saue time there usually eperates constant marginal cost in
practical firms at least in reference with prdduction.

On the consideration like above, linear progranaing model
was established in order to handle both technolegical decisien
and preduction quantity ﬁimultanéauslyq’ However, it stands
on assunptions; constant input-oubput ratio in all relevant
activities, no interactien ameng activities, complete trans-
ferrability of all fixed factors petween twe activities, and

perfect knowledge aboub th&n?

¥ Non-linear programaing.

when the fira supplys a iamperfect market with its product,
the objective function is no more linear because its marginal
revenue is diaminishing. This consideration for a imperfect
warket made the model of non-linear programaing required.
another requiresent ef non-linear programaing is feund when
the proolea of uncertainty is incorpoerated as will be seen in
the next section.

Non-linear prograwaning model, however, solvable with pre-
sent aathewatical technique is restricted to a few special
cases; approxiaating techniquewhich is available when const-
raints are linear and objective fnctions can be seperated
into n-linear functions, and guadratic progranaing technique
which is used in the problea of quadratic polyvoninal objec-

tive and linear constrainl. functions.

3« Theories of the ifiria under iaperfect knowledge.

* Rationale and decision making.z’é’lo’lh’za

when perfect knowledge is assuned, there is no special role
of decision maker except finding the opjectively optimum in.

put eutput combination as mentioned already. On the account
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‘of it, it dis taken for granted that the conventienal mar.
ginalism could not find any necessity to leok into the de-
cision problem in the firm. As we tak&tno%ic& of imperfect
inovledge of the fimy the central issue of management would
meve to the problea of information and decision. '

As 1 like to be given an opporthnity to discuss about de-
cision and its modelling in another paper, I am going to \
avoid detail explanabtion but a brief description required for
the opjective of this paper. I will present a decision model
which I hope describes déqiﬁian process very effici@ntly and
generally. ‘

Decision making say be defiued as choice of a course of
action out of a set of courses available to the firm. Decision
wodel usually consists of statement of variables and specifi-
cation of relationship among them. Helevant variables are
actual, inaged and anticipated stete variable (Y, ?, ?),
decision variable (X), actual and anticipated pay-off(U, ﬁ)a
These variables are connected and interrelated through follow-
ing functions and processes; information-imagination function
(1), anticipation functien(A), strategy function (S), conse-
quence function (C), criteria function (V), and decision pro-
cess, operatmn process, feed-back process. ;

The firm e~ L will implicate the appropriate part of the
firm with the word of "firm" . makes an image about both
the firm itself and the envirvonmeant, and there turns up in
the model the imagined status (%). - The firm .sakes necessary
expectation for the future (Z}.and at the same time thinks
out sone alternative strategies basing on the imagined status.
What consequence (Yt+l) will comes out of each strategy is
estimated and the anticipated consequence is evaluated in
terms ofithe firam's criteria of values (at+l)§ The best

strategy is selected and but into eperation, which is to ceme
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across with the actual event(Z) and results in the real con-
sequence (Yt+l). These consequence satisfies the values of
the firm and cowposes the new status of the firm. Thought and
character of the firm are somewhat affected by this experience
and therefore some or all functions of the model are revised
or transformed,
# Imperfect knowledge in strategy g@merabiﬂgwlb

Imperfect wnowledge is related with decision in two xkinds
of respects; strategy generating and anticlipating. Conven-
tional marginalism supposes the decision saker has indefinite
and perfect information and imaginavion horizon and chooses
objectively best strategy of all possible strategies available
teo vhe firas.  However, strategies that are found Lo be possi-
ple and taken into evaluation are limited in number, because
husan being's imasgination and capacity is confined and infor.
matlion gathering is costsowe. Therefore its decision selected
out of the confined nuaber can not always pe consistent with
the objectively pest even if all other parts of the aodel are

perfect.

# Imperfect knowledge in anticipalionemeee- uncertainty.
The most dwmportant parts in reference with uncertainty are
% and V, anticipsted value of future event or paraneter and
criteria respectively. According to the probapilistic proper-
ties of 4 the wodel is classified into certainty, risk, and
uncertainty. If 2 is a single~valued without other possipili-
ty, it is @« certainty model. Otherwise, noncertainty isodel.
* Ubjective risk modelé’l7 .
when the prooabilistic distribution of 4 can be acquired
statistically with opjectivity, the decision is under risk.
strictly speaking, it is a variety of certainty.

Decision criteria suggested for this situation; risk dis-
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counting certainty equivalence, expected value, etc. Risk
disceunting and certainty equivalance criteria are accounting
for the difference of risk aversionity among decisin maker,
but espected value not. kapected utility is calculated by the
Von Neuman's special utility function.

* Uncertainty model‘3915916y13

Approaches to decision making under uncertainty may be di-
vided into two classes; probabilistic and game theoretic. Game
theoretic model is characterized by the auppasitian that, cer.
tain event can be realized as possible bul neot meaningfully
described further with probabilistic cmncwpt. In such situae
tion each choice of a cowrse of action is associated with pos-
sible consequence respectively and the decision maker has some
preferrence aagong the possible consequences.

Decisin criteria suggested are laplace's, meximin, maximaxi,
Hurwicz's, minimaxi, and Schackle's etc. iinimaxi criteriua
has been broadly applied.

The probabilistic theory pestulates that the decision maker
acts as if he has a subjective prebabilistic distribution over
20 Criticisin against the existence of objective probability.
for the future uade once propability very weak and meaningless
concept for decision problen. However, browxding the concept
of probability, we stand on the position not worrying whether
opbjective propability might exist or not. We may regard the
uncertain situation as risk without much troucle as far as
concerned with prediction and explanation of behaviors of the
firm. We understand here what a great role the information
flowing into A has, however trivial it may be.

Decision criteria of risk decision can be used as such.
However, in the situation of ambiguity where some estimates of
the probability are not completely reliable, the decision mak.

er will not rely completely on the expected value but prones
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to take some additional informations inte account. Truncated
minimaxi or meximini criteria are suggested on his considera-
tion. That is, the decision maker intends to maximize his
subjective expected value subject to the constraints that the
probability of the expected value less than a predétermined
level is smaller than a certain bigness.

Practical solution for these objective or subjective risk
model, subject to the condiion that the theory of mathematiggl
programuing are accepted, is atvained with following technique;
stochastic pregramming in which objective coefficients or res-
traints are stochastic, two stage fat prograsaing in which
both objective and constraints are probablilistic, chance-con-
strainted programasing which adwits exceeding of constraints oy
disposing it as cost.

Lo Pynamic theory of the firm¢2’9’12’13’17’2u
#* Statics and dynamics.

Neoclassical wicroeconomics was preoccupied with the opti-
mun condition . of equilibrium, and looked into the firam of at
the particular moment raﬁher than over time. Taking into ac-
counvbhat the firam is a historical consequence and is to be
projected into future, msny economists have had doudbts from
early time whether behaviors of the firm could be understood
and instructed with only the timeless present and equilibriun
status. tThere have been many efforts to explain the behavior
of the firm in terms of dynamic concept, which can be abstract-

ed into four aspects.

¥ [lape~different values.

In a real firm almost all inpubt and putput are not executed
simultaneocusly. There is usually some time interval between
input and output, and that one or both efthem are executed

over time. iMeantiae two time-different values are not evalust-

—146—



ed oqﬁivalant by the firm‘in spite of the aq&iv&lenoy in thwir
absolute values. _ _

» fhis'pr@blem was realized to be solvable with some appropri-
ate discounting rare which wonld make two time-different values
indifferent to the firas. Discounﬁing all relevant variables
with the appropriate rate, we return to the static situation

of dicision of decision meicing. The matter of difficulty is
rather to find the apprpriate rate and many discussions have

peen focused over thils proolem.

* Time-sequential v&riabié@'

As shown on the previous décision model, @l} variables flow-
ing into at present are accumulated censequences of the past
and all variables flewing.eut of at present campose the future
variables. Decision made at present,.therefore, will not be
- fully uwnderstood without considering the hitherto and hereaft.
er path of the variables. This kind of problem is built in a
model and solved with differential equation and sequential or

dynamic prograaming.

¥ Transformatien of functions.

Not only varisbles but the structure of the decision making
of the firm is the conseguence of all exyérenc@s of the firm
and would be changing on. In other words, parameters, rele-
vant variables and equ&bion'system constituting each function
in the decision usodel have bsen and will be transformed over
time as the result of the historical series of Y&, Xt and 4t
as shown by the dotted line of feed-back. ‘

# The theory of growth of the firmaa’la

Dynawic concepts as above have been developed into the the-
ory of growbh. Traditional microeconomics postulates the opti-
mun size on the long run cost curve and explains that the move.

ment from one size to another is in search for the optimum :'.

size.
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There have been a lot of discussions about the advantages and
disadvantages of being a particular size in order to mould the
long run cest curve. With this long run cost and market funce
tions given, profit maximizing output is deterwined. This is
possible only if the long run cost curve is rising up at some
output level, which is due to the limit of managerial ability
in the end. And then optimum size, abt which the profit maxi-
mizing oubputiis produced with the minimum cost, is determined.

However, size is only & result of growth, and the true pro-
blem is theprocess and mechanism of growth. Hven thaugh all
environmental conditions are fixed consbtantly, managerial ser-
vices can not be stabtic or fixed as supposed by the Neoclassi-
calisa due to the called mutralecreating relation vetween mana-
gerial resources and physical resources.

Managerial services drawn out of given menagerial rescurce
isbelieved to be augmented continously along with the skill,
knowledge and inforwmations acquired during coanon operation.
This augmented mansgerial services now open new productive
opportunity to the firw and force the firm to grow. Growh is
a kind of nature of the Tirw and is a necessary conditibn of
existence of .the firm. Consequently, ib is nov very meaning.-
ful to argue aboub the optinun size under the assunption of
fixed managerial resource, we have to rather discuss the aug-
mentation speed of managerial services and the harmonized
growth rate.

This is not intending to rule out the external effect on
growth. However, external forces are usually common forces to
all firas in terins of objectivity. How to image them and res-
ponse to them is the internal process of an individual firm in
the end, and same logic holds true.
>+ Urganization theory of the firm.l’2’h’lh’lg’20’23

In contrast to that Neoclassical microeconomics and most
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its revisionists identify the individual decision maker and
the firm as one and sawe entity, there has develeped, rather
earier time than the revisionists, organizatienal theory
which recognizes the firm as an organization and is largely
concerned with the intra-firm allecation of hunan resources
that the Microecohomists regarded ad solved optimally already.
It wight be worth while to pay attention to that organiza-
tion theory of non-farm management has concerned wostly wikh
the hunan organization in contrast to fara managenent mainly

dealing with farwming system.

o Classical organizatin theory; Jdusiness adainistration.
The main pillar of thistheory, which has been one of the
most powerful sbreams in the United States, is the notion of
the benifits derived from division of labor. They believe ..
the most efticient human allecation is attained when division

of labor is fabricated along thernature of .matexrial systen

in the plant, and pursue the maximum efficiency through it.

* Neoclassical organization theory; Firm psychology.

As a reaction to the classical theory, Neoclassical organ-
ization theory acKnowlgdges that the mwximun efficlency can
not pe attained oanly with authoritarian approach due to the
coaplicate personal relationship, and insists on considering

the iaternal hunan relation, cosnunication and friction.

* Modern organization theory; sehavioral theory.

This theory should be diatingushedlfrom poth traditional
organisation theories and economlec theory of the firm in that
itseeks to achieve a more complete understanding of the behave:
ior of the firh, so to speak, descriptive decision theory, by

integrating the organizational appraécheﬁ into the ecénomic
theory of the firm.

It refuses Lo assume in advance the firm as pure economic
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enkity or pure mechanic systen, or pure..human organization.
Instead it observes the actual decision behavior of the firm
emphifically, sets up-some hypotheses derived from the emphi -
rical acxnowledgement, and tests thea with simulation tech-

nique.

6. knvironnent theory.

with advent of very large firms, behavior of the firm be-
coaes to influence the society and public too much to be dis.
cussed in the dimension of internsl organization. HKesponsi-
bility and morality of the fira become to be cognized, and
a new thought turns up which is going to attain a more reali.
stic explanation and fair norwative instruction from the re-
lation between the firm and ‘its larger enviromment'. Larg-
er environmnent means 'public! and ethics. hstiitudes and opi-
nions on the part of other orgunization andpublic related with
the firm, and self-lmage of the decision maxer are important

factor affecting the behavior of the firm.

DURLARTY o

Neoclassical wmicroeconomics was constructed for the purpose
of describing how prices and allocation of resources are de-
termined in:the warket. On bhe account of ib their assunplion
on the fira are too unrealistic to do the job of predicting,
explaining and instructing the behavior of the firm.

with the aim of giving the microeconoumics reality to be

possibly used in practical business adninistration, there
have been three orientation of progress; programming theory
with respect to fixed resources allocation, uncertainty the.
ory concerning with imperfect knowledge and dynamic theory
related with time. Three revisionisms can be embraced under

the nawe of danagerial Lconomics and wlanagement Science.
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iVeoclassical tlassical’

dicroeconomics rganization
lagrangian treoTy
caldulus
Progranning Risk Uncertainty QD nadgic Neoclassical
5 ¥
Theory Theory Theory }Theory Organization
linear p. : differential Theory-
nonlinear p. . - equetion
stochastic p. { | ' l
Probabilistic Game theoretd Growth
approach approach theory
Ja ’ differentia
o e equation
ot chance~constirained p. portfolio gimulation
1 truncated p. siaulation -
simulation
sequential p. ?ﬁzironment
dynamic p. ry
Behavioral
Theory

simulation

Fig 2. dird's-eye view of theories of the fira.

™ This is not a chroniclc chart but only shows relation between theories.
¥ What is written under squares is a technique to solve the model of the theory in the square,
which have been usually developed under dormain of .anagenent Science or operation research.



Aside from the econoaic theories, there have developed Or-
ganization theory and puvironsent theory that focus their
purpose on the intra-firan organization and the relatin with
the public. ugehavioral theory bturns up as a hybrid between
econosic and organiiation theory. ’

S0 far they have usually relied on prose or .aatheasbical
model and calculus or prograaaing technique to solve the aodel.
However, as we are going Lo incorporate aore aund .aore factors
in our .ecdel, and &s we are golng Lo e our sodel .ore real-—
istic and applicuvle to our purpose, we wre likely to rely ou
conpuber motsl and computer sinulation technigue to sulve the

podel.
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