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ゑBSでRACT  

Organization deslgn has been discussed bY manY authorsin ●   

management and organization theorY・TheY have obtainedintuitive   

and prescriptive propositions appealing that the best   

Organization deslgnis contingent on the environmental l  

COnditions．But their studies，Called contingencY theorY，are   

mostlY based on the emplricalresearches．Most of the   

TIpropositionsllare drawn as onlYinferences from the results of   

them．On the other hand′ decision theoretic models of   

‖organizations‖in stochastic environment have been studied bY   

SOme eCOnOmists and management scientistsindependentlY Of   

COntingencY theorY，and a decision theoretic approach to   

Organization deslgn PrOblems hadlittleliterature ever published l  

in management and organization theory．   

1    But animportant aspect of organization deslgn PrOblems can   

be formulated as a statistical decision problem in the framework 

Of management and oraganization theorY．This research attempts to   

analYZe SuCh a decision problem and to test the results through   

the emplricalresearch onJapanese firms．  

To attain these objectives，this paper consists of five   

Chapters．Chapterlis a generalintroduction．and Chapters 2   

through 4 consider a deslgn prOblem of an organization whose   

Choice process of the taskis formulated as the sequential   

Statisticaldecision processin the conceptualframework of  

土⊥   



management and organization theorY・＝n this paperlthe  

● Organization deslgnis represented bY a COmbination of an  

Organization structure and a management sYStem，Where the  

organization structure is defined as the system of task 

■ asslgnment（and the management sYStemis defined as the  

COmmunication sYStem Of the observation process on the  

StOChastic environment．  

The organization deslgnisincorporatedin the sequential  

decision modelformulatedin Chapter21and Chapter3 0btains the   

PrOPOSitions that have the f0110Wing managerialimplications：   

The traditionalpyramid organization structure（strictly   

SPeaking，aline and staff organization）and the centralized   

mechanistic management sYStem are efficient underlow   

uncertaintY；the matrix organization structure and the   

decentralized organic management sYStem are efficient under high   

uncertaintY；the pYramid organization structureis efficientif   

the mechanistic management sYStemis efficient．These results are   

SupPOrted by the emplricalresearch onJapanese firmsin Chapter                                                                                    1  

4．  

Chapter 5 examines the fundamentalassumptions of this paper   

and derives another managerialimplication：Thereis not the one   

best way of organizing, but there is a class of organizations 

which enable the top leader to choose the best way of organizing, 

thatis，the HcontingencY Organizations・‖ ＝ appreciate some  

contingencY theorists bY reaSOn Of their constructive suggestions   

about the convertible organizations．  

l  ●  ● 111   



ACKNOWLEDGMENTS  

The research on which Chapter4is based was financia11Y  

SuPPOrted bY Nippon TeLegraph and Telephone Public Corporation  

（NTT）andits data were processed through SPSS on the computer of  

the Science＝nformation Processing Center of the UniversitY Of  

Tsukuba・＝ acknowledge this gratefullY．  

＝ want to thank Professors Satoru TakaYanagland Nozomu   

Matsubara for their many fruitfulsuggestions．Thereis no doubt   

that this paper would not have been writtenif＝had not   

benefited from their enlightening advices during the four YearS ＝   

SPent at the UniversitY Of Tsukuba．  

This paper contains an expanded exposition of theideas and   

results publishedin the professionaljournals，and ＝ wouldlike   

to thank the anonYmOuS reViewers of the f01lowing］Ournals：  

Behavioral Science  Human Relations  Behaviormetrika  

anizational Science．  

FinallYl＝amindebted to mY Wife Atsuko′ Without whose help   

this paper could not have been possible・  

1V   



CONワENでS  

工NでRODUCT工ON  

でHE MODEエ   

Organization Structures   

Management SYStemS   

The Decision Process Model   

EFF＝C＝ENT ORGAN＝ZAT＝ON DES＝GN   

Separation Theorem   

Efficient Organization Sヒructures   

Efficient Management SYStemS   

Categories of UncertaintY   

Managerial＝mplications   

EMP＝R＝CAL RESEARCH ON JAPANESE F＝RMS   

Hypotheses   

Me亡hods   

Organization Structures and Management SYStemS   

Organization Structures under Uncertainty   

Management SYStemS under UncertaintY   

SUMMARY：CONT＝NGENCY ORGAN＝ZAT＝ONS  

MAでHE沌Aで工CAL AppEND工Ⅹ   

TR工GRApH：A COMpUでER PROGRAM   

QUEST工ONS 工N JApÅNESE  

CHAPでERI   

CHApでER 2  

2．1  

2．2  

2．3  

CHApTER 3  

3．1  

3．2  

3．3  

3．4  

3．5  

CHApでER 4  

4．1  

4．2  

4．3  

4．4  

4．5  

CHAPでER 5  

AppEND工Ⅹ A  

APpEND工Ⅹ B  

AppEND工Ⅹ C  

REFERENCES  

30  

33  

39  

50   

54   

60  

62  

68  

77  

80  

86  

92  

113   

128   

133   

Ⅴ  



CIlÅpTER l 工NでRODU■CT工0Ⅳ  

This paperis focused on an organization deslgn PrOblemin  

management and organization theory from a decision theoretic  

viewpoint・The notion of organization design was first developed  

in the field of contingencY theory・Contingency theory′ Which was  

named by Lawrence and Lorsch（1967），aPPrOaChed t00rganization  

deslgn PrOblems withintuitive appealing that the bes  

organizational design was contingent on the situational 

conditions and that a more formal organization was appropriate to 

some situations while a more particIPative organization to other  

situations．The prototype of contingency theoryis traced back to  

the research of Burns and Stalker（1961）′ Which suggested that   

twoidealmanagement systems，a meChanistic management system and  

an organic management systemlWere efficient underlow  

uncertaintY and high uncertaintY reSPeCtivelY・TheY Characterized  

the management systems as f0110WS：＝n the mechanistic systeml  

subordinates－ activities are defined and adjusted bY the   

superiorsland knowledgeis exclusivelYlocated at the top of  

hierarchY and s00n・＝n contrast（in the organic system′  

subordinatesT activities are defined and adjusted through   

interaction with others（．and knowledge maY belocated anYWherein   

the communication network．   



On the other hand．Galbraith（1973）studied organization  

deslgn from the viewpoint ofinformation processingin the  

organizations・From this viewpoint，Davis and Lawrence（1977）  

intensively studied the matrix organization in contrast with the 

pYramid organization・The classicalmanagement theory（e・g・・  

K00ntZ，○一Donnelland Weihrich1980）stated the principle of  

unitY Of commandr and business organizations have ev01ved as one  

boss unitary command structures. The pyramid organization is so 

constructed that the principle of unitY Of commandis metlandit  

is the only concept that has existedin the classicalmanagement  

world．But the need to fullY utilize human resources redeploys   

theunit organizationsin a flexible manner so thatit can work  

on more than one task at a time，Or atleast be readily available   

for assignment from one task to the next（Davis and Lawrence  

1977；Janger1979）．＝n fact，the term‖matrix organization’一grew  

up in the United States aerospace industry, and has become the 

accepted termin both business and academic circles・Davis and   

Lawrence（1977）considered the Fnatrix organization as any  

Organization that abandons the precept of a single chain of   

COmmand．and emploYS a multiple command system，and concluded   

that a necessarY COndition of the matrix organization to be   

preferred structuralchoice was ‖uncertaintY・H  

But the discussion of contingency theorYis mosヒIY based on   

the empiricalresearches・Most of the ‖propositions‖ are drawn as   

OnlYinferences from the results of them．＝n the conventional   

SenSe Of theorY，a Well－developed set ofinterrelated   

PrOPOSitions，COntingencY theorYis not a theorY at all  
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（sch00nhoven1981）．Therefore，Hax and Majluf（1981）pointed out   

that a usefulnormative approach t0 0rganization deslgn had   

little literature ever published in management and organization 

theory．  

0n the other hand′ mathematicalmodels of 710rganizations‖in   

stochastic environment have been studied bY SOme eCOnOmists   

（represented bY Marschak and Radner1972）independentlY Of  

contingency theorY．Padgett’s（1980）mathematicalmodelof a   

garbage can stochastic process within a bureaucratic organization   

structure was alsoindependent of contingencY theory，thoughit   

SuCCeededin deriving some managerialimplications of garbage can   

theorY Of Cohen，March and OIsen（1972）．Then their theories and   

results have little contribution to contingency theory．  

＝f we attempt to devote our research to the advance of   

Organization deslgn theorY，We muSt formulate the organization   

design problems in the conceptual framework of management and 

Organization theorY，and must pay attention to contingency   

theoreticimplication of our results．  

＝n modern organization theorY，the organizationaldecision   

PrOCeSSis regarded as a chain of the decision processes of the   

membersin the organization．Animportant decision bY an   

organization which may be enunciated by one person in its final 

form maY require the subsidiary decisions（or judgments）bY   

SeVeraldifferent persons（Barnard1938，P．188）．Simon（1947）  

Called these subsidiarY decisions  dec土s土on  premise早‡′ and defined  

a decision process in the organization as a process of drawing 

conclusions from decision premises made by several different 

3   



PerSOnS・＝nstead of taking decisions as basic unanalYZable units，  

he regarded the decision premises as the smallest unit of   

analYSis of organizations．  

March and Simon（1958）constructed a modelof rationalchoice   

thatincorporates the actualproperties of human beings and at  

the same time retains some of the formalclaritY Of the economic   

model. Their model incorporates two fundamental characteristics 

（March and Simon1958，P．139）：  

（1）Choiceis alwaYS eXerCised with respect to alimited′   

approximate′ Simplified”modelH of the realsituation．The   

Ch00Ser，s modelis called his ‖definition of the situation．‖   

（2）The elements of the definition of the situation are not   
†l glVen‖‥・but are themselves the outcome of psYCh0loglCal l   

and soci0loglCalprocessesJincluding the ch00Ser†s own   

activities and the activities of others in his environment．  

Thus，in the organization，manY decision premises areinv01vedin   

any specific decision as the elements of the definition of the   

Situation，Whichis simple enough for a ch00Ser tO make   

‖rational‖ choice within his bounded rationalitY．  

Furthermore．the elements of the definition of the situation   

is stated bY March and Simon（1958，P．164）：  

＝fits modelof realityis not to be so complex as to   

paralY2：eitlthe organization must develop radical  

simplifications ofits response・One such simplificationis  

4   



to have（a）a repertorY Of standard responses，（b）a   

Classification of program－eVOking situations，（c）a set of   

rules to determine whatis the appropriate response for each   

Class of situations．  

These elements of the definition of the situation are identical   

in the form of those of statisticaldecision theorY．Let a denote   

a standard responseland A denote the set of allsuch aIs・We   

Shal11et u denote a class of programqevoking situations，and Su  

denote the set of allsuch uTs．Now we define L（u，a）as theloss   

incurred bY the organizationif uis the true class of program－   

evoking situations and ais a standard responseinappropriate for   

u．Then the loss L assumes the same r0le of a set of rules to   

determine what is the inappropriate response for each class of 

situations．As stated bY Ferguson（1967），Statisticaldecision  

theorY COnSists of these three basic elements：Su，A and L・  

＝tis remarkable to note that organization theory has   

studied the dynamics of the psychological and sociological 

processesin the organizations and thatit feels not much  

interestin the outcomes derived from the definition of the   

situation．＝n contrast t0 0rganization theorYlthe purpose of  

statisticaldecision theorYis to analize the decision models  

whose elements are glVenin advance／and the organizational l   

processes behind the models have been neglected. This is the main 

reason that mathematicalmodels of ‖organizations‖in stochastic  

environment have been independently of organization theory and 

contingencY theorY・On the other hand′ the preceding contingencY  
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theory literature only discussed the relationship between the 

Organi2：ationalcharacteristics andits environment．  

This gap between them can be bridged with the definition of  

the situation．The organizationalcharacteristics can be   

connected with the definition of the situation in the conceptual 

framework of organization theory, and the definition of the 

Situation can be connected with the stochastic environment bY  

using the model・Of statisticaldecision theorY・Therefore，aS   

illustratedin Figurel′ the statisticaldecision modelis the   

COmplement t0 0rganization theoryin order to consider the   

adaptive problem of the organization toits envir？nmentr and the  

definition of the situation，i．e．，the decision modelin the   

Organization，is theintersection of organization theorY and   

Statisticaldecision theory．  

Preceding ContingencY TheorY  

Stat土st土cal   
Dec土s土on   

Theory  

Organ土zaヒ土on  
でheory  

Figurel・The Relationship between Organization Theory and  

StatisticalDecision TheorY．  
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＝n fact，latelY，Takahashiand TakaYanagi（1985）researched the   

large Japanese firms, and reported important relationships 

between the managersT decision procedures and management patterns   

of organizations．At the same time′ theY teSted the hypothesis   

based on the decision procedure modelunder uncertainty．Their   

research offered us the f01lowing constructive suggestion：Using   

decision models associated with the specific management patterns′   

organization desl・gn PrOblems can beincorporatedin the managersT   

decision problemsin the organization．  

From this viewpoint，Takahashi（1983）had compared a   

sequential decision problem in the mechanistic management system 

with onein the organic management sYStem′ and obtained some   

normative propositions contributing to contingencY theorY・These  

propositions were supported bY TakahashiTs（1985）empirical   

research onJapanese firms．Takahashi（1986）formulated a task   

asslgnment PrOblemin the matrix organization and proved the   

ValiditY Of the pYramid organization underlow uncertaintYr Which   

WaS also supported bY the emplricalresearch． 1  

1n these researches and contingencY theory．the deslgn   

problem of the management system is discussed independently of 

the deslgn PrOblem of the organization structureJand converselY・   

But these two tYPeS Of organization deslgn PrOblems share the   

Same COnCePtualframework of management and organization theorY（   

and the same decision theoretic viewpoint．Therefore，this paper   

discusses theintegrated organi2；ation deslgn prOblem which ●  

incorporates both organi2：ation structures and management sYStemS   

in the framework of management and organiヱation theorY・  
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The purpose of this paper is to formulate the integrated 

organization design problems as a statistical decision problem in 

the framework of management and organization theory．Then we   

attempt t0 0btain some normative propositions on the efficient   

Organizationaldeslgn under uncertainty and to test these   

PrOPOSitions through the empiricalresearch onJapanese firms．  

To attain these objectives，the remainder of this paper   

COnSists of four chapters．Chapter 2 formulates an organizational   

Choice process of the task as the sequentialdecision process   

model in the conceptual framework of management and organization 

theorY．This modelincorporates the organization deslgn   

represented bY a COmbination of an organization structure and a   

management sYStem，Where the organization structureis defined as   

the sYStem Of task asslgnment，and the management sYStemis   

defined as the communication sYStem Of the observation process on   

the stochastic environment．  

Chapter 3 0btains the theoreticalresults that have the   

f01lowing managerialimplications：The pyramid organization   

StruCture（strictlY SPeaking，aline and staff organization）and   

the mechanistic management sYStem are efficient underlow   

uncertaintY；the matrix organization structure and the organic   

management sYStem are efficient under high uncertainty；the   

pyramid organization structure is efficient if the mechanistic 

management sYStemis efficient．The first twoimplications   

respectivelY SuPpOrt the statements of Davis and Lawrence（1977）   

and Burns and Stalker（1961）．but thelast one has not been   

Stated bY COntingencY theorists．  
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These results are supported by the emplricalresearCh on   

Japanese firmsin Chapter 4．  

Chapter5examines the fundamentalassumptions of our mOdel  

and derives another managerialimplication：Thereis not the one  

best waY Of＿Organizinglbut thereis a class of organizations  

which enable the topleader to ch00Sethebest waY Of organizing，  

thatis′ the ‖contingencY Organizations・‖ ＝ appreciate some  

contingency theorists by reason of their constructive suggeStions  

about the contingencY Organizations．  

To facilitate the reading of the paperr mathematical   

derivations of somewhatintricate nature are putinto the  

Appendix Ar the reading of which maY be omitted withoutimpairing   

the understanding of the rest of the paper．  
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CEApでER 2 で‡IE 班ODE工．  

2．10rganization Struct11reS  

1n this chapterlthe sequentialdecision problem of the task  

in the organizationis formulatedin the framework of management  

and organization theorY・＝n this sequentialdecision problem（tWO  

tYPeS Of organization structuresr the pYramid organization and  

the matrix organizationr are defined as the systems of task  

asslgnmentland two tYPeS Of management sYStemSIthe mechanistic  

sYStem and the organic sYStemr are defined as the communication   

SyStemS Of the observation process on the environment・The   

Organization deslgnis represented bY a COmbination of the ＝  

organization structure and the management sYStem′ and constitutes   

a part of the sequentialdecision modelof the task．  

We consider the organization composed of threelaYerS：  

（2）the managers，Who maY Share unit  1eader；  （1）the迦  

（3）七he un土t or  anizations．We  Organizations with other managers；  

SuPPOSe that there exist m managers and n unit organizations．  

A unit organization is defined as a small enough group of 

members to permit face－tO－face communication to be mechanisms bY   

Which anintegrated pattern of behavior can be obtained across   

alltheinterdependent membersinit．＝n other words，the members   

Of a unit organization コOintlY eXeCute an aCtivitY through the                                                                                                 ＝  
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face－tO－face c00rdination mechanisms．  

There exists theinterdependence among unit organi2：ations。   

The unit organizations are mutuallY dependent on alimited   

resources of the organization andinterdependent of timing of   

their activities′ then there exists the necessitY Of scheduling。  

Let aldenote the activitY tO be executed bY a unit  

organizationi，and Aidenote the set of己IIsuch alIs・We write  
1 n－tuPleofactivities a＝（a′・・・，an）∈A＝AIX…XAnfor an  

activity，Which represents the activity of the  an土zat土onal  

whole organization, and A is called the repertory of the 

Organization．  

Each managerisin a specific positionin the organization   

and counsels the topleader on overallorganizationalproject，   

i．e．1the manager ch00SeS an Organizationalactivity as a task   

whichis preferred from his departmentalorlocalperspective′   

and recommendsit to the topleader．The organizationalactivity  

aireCOmmendedbYamanageriis calleda task，amd  

AI＝（al，・・・，am‡・The tasksinAT are specialized for the  

departmentalobjectives of manag・erS，then A’is called the  

specialized repertory and A一⊂A．  

The classicalmanagement theorY（K00ntZ，OTDonnelland   

Weihrich1980′ p．427）stated as the principle≦廷哩望三三旦堅塁星空旦  

that the more completely an individual has a reporting 

relationship to a single superior, the less the problem of 

conflict in instructions and the greater the feeling of personal 

responsibility for results・＝n accordance with the principler   

every subordinate should have a single superior in order to avoid 
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the problem of conflict and toincrease the feeling of personal   

responsibilitY・The organization structureis called the pYramid   

Organizationifitis so constructed that the principle of unitY   

Of commandis met．Thenin the pYramid organization′ the unit   

Organi2：ationis toimplement a task defined bY a Single managerl   

and the topleaderis confronted with the problem to ch00Se a  

task from among the set Al＝（al′…′am）・  

But the need to fully utilize expensive and highlY   

SPeCialized talents wi11develop to share existing human   

resources．These resources willneed to be redeploYedin a   

flexible manner so that people can work on more than one task a   

a time or atleast be readily available asslgnment from one task ●  

to the next．A similar argument h01ds for sharing of expensive   

CaPitalresources and physicalfacilities．High performance will   

result from high utilization of such human resources and   

facilities through effective sharing and redeploYment Of them   

（Davis and Lawrence1977，PP．17－18）．Then the term．．matrix－T grew   

upin the United States aerospaceindustrY，and has become the   

accepted termin both business and academic circles．A matrix   

Organizationis anY Organi2：ation that emploYS a multiple command   

SYStemS，and abandons the precept of a single chain of commandin   

favor of a multiple command system（Davis and Lawrence1977，   

p．3）．  

＝n accordance with the definition of the matrix organi2：ation   

Of Davis and Lawrence（1977），the matrix organizationis defined   

as an organizationin which atleast two managers standin the   

line authoritY pOSitions．＝n other words，in the matrix  
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organization′ the topleader can order the unit organization ヒo  

distribute its effort among two or more tasks recommended by 

managers，thatis，tJle tOPleader aecides the‖power”  

distribution over the managers．This characterizes the decision  

PrOCeSSin the matrix organization（Davis and Lawrence1977，  

pp．77－81）．  

a mixed task is defined as  To represent such a distribution（  

anY PrObabilitY distribution f on AI＝（al′・・・laml′  and the space  

of a11mixed tasksis denoted by F．The mixed task′  

f＝（fl′…′fm），Whichis a mixture of elements al′・・・，aminAI，  

mixes al′…′amin the proportions fl・…lfm with fi≧o and  

∑ifi＝1 ・＝f the topleader ch00SeS the mixed task f：（fl′…′fm）p  

then the unit organizations distribute their efforts among the  

SeVeralmanagersltasks and spendlOOfi％of their working hours  

under the command of a manageriin thelong enough term・The top  

leader glVeS the managerian authoritY OnlYif fi）0，thatis， ●   

the topleader decides the ‖power‖distribution over the   

mana曾erS●  

AnY prObabilitY distribution f glVing probabilitY One tO ●   

SOme Single point aiis called a旦旦互生麺室・WeidentifY a POint  

ai∈AT with the probabilitY distribution f（F degenerate at the  

POint ai・The space Alof pure tasks maY and shallbe considered  

as a subset of the space F of mixed taskslthatisIAl〔F・  

The organization structureis defined as the sYStem Of task   

assignment which is represented in the probability distribution 

f∈F．＝n this paper，We ClassifY Organization structuresinto two   

CategOriesJthe pYramid organization and the matrix organi2＝ationp  
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Which are forma11Y defined as f01lows．  

Definition  1．An organization structureis called the  

an土zat土on  if the organization executes a pure task in 

A一．An organization structureis ca11ed the  maヒご土Ⅹ Or  anlzat土on  

if the organization executes a mixed taskin F－AT．  

Therefore，the topleader can choose a pure task from among   

AT if he takes the pYramid organization，and he can ch00Se a   

mixed task from among F－Alif he takes the matrix organization・   

Figure 2（1）illustrates the pYramid organization and Figure 2   

（2）the matrix organization for the case of three managers and   

five unit organizations・This figure shows theline of authoritY   

bY a ‖1ine●‖ some oflines of the matrix organi2＝ationin Figure 2   

（2）do not workin Figure 2（1）of the pYramid organization．  

The management theorY distinguishes between theline and the   

Staff（K00ntZ，○’Donnelland Weihrich1980）．A precise and   

loglCallY Valid concept．0f theline and staffis that they are l   

simpIY a matter Of relationships・The nature of thelineis an  

authority relationshipin which a superior exercises direc  

supervision over a subordinate. The nature of the staff is an 

advisory relationship・＝f fi〉0，then the manageristandsin a  

line authority position with respect to his subordinates in the 

unit organizations・But the manageriwith fi＝Ois primarilY  

advisory to the top leader and his relationship becomes only one 

of staff．Such a manager without the poweris called a null  

manager．＝n the pYramid organi2＝ationr the topleader commands  
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each unit organization to contribute to a single manager，that   

is，tO Perform a task of the single rnanager．Then the topleader   

does not glVe the power to anY Oヒher managers，and theY become   

nullmanagers．Therefore，the pYramid organi2：ation obtained by   

taking them from thelines of authorityis・Called theline and  

＝n Figure 2（1），the managersland 3 have no  anization．  Staff or  

subordinates and no authority on the task，namelY，theY are OnlY   

staffs to assist the topleader，and are nullmanagers．  
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（1）PYramid organizaヒion  （2）Matrix organization  

⑳ で叩1eader  

◎ Manager〕  

（三）unitOrganizati。ni  

Figure 2．Examples of the pYramid organization and  

the matrix organization．  
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2．2 虻anagement SYSte皿S  

The same task can resultin different outcomesldepending on  

factors not contr011ed bY the members of the organization．These  

factors are ca11ed environment  （e・g・，Burns and Stalker1961；  

Lawrence and Lorsch1967）．Let u denote a state of the  

environment，andlet Su＝（ul′・・・，usldenote the＄et Of all  

POSSible states of the environment・Therefore（the topleader  

needs to c00rdinate and schedule the task recommended bY managerS  

in consideration of the state of the environment．Theloss  

funct土on  associated with a pure task ais denoted bY L（u，a），a  

nonnegative function defined on SbXA’・Theloss function  

associated with a mixed task f＝（fl・…′fm）is then given bY  

L（u，f）＝T2］ifiL（u，ai）・＝tis assumed that the topleader and the  

managers have the sameloss function．  

＝n general，the value of uis not known to the membersin   

advance′but we suppose that the topleader and the managers have   

the same subjective probabilitY distribution over the states of  

environment，W＝（w（ul）′…′W（us）），Called the ヱ三主旦三  d土stribuヒ土on  

Where w（ui）is the subjective probability of uifori＝1′…′S・  

There exists uncertainty about the state of the environment，   

and the true state of the environmentis generally not known to   

the organizationin advance・To reduce the uncertaintY about the   

environmentleaCh manager can take the observation on the state   

Of the environment through the unit organi2＝ations and   

communicatesitif necessary● Each of the managersis callea an  

uncertainty absorption担阜about the environment（March and  
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Simon1958），Who draws aninference（or an observation）from a   

body of evidence and then communicates it instead of the evidence 

itself・Since the observationis known through the managerTs  

uncertaintY absorption，the  Observation obtained  by a manager i 

is the discrete random variable Xi whose distribution depends on 

the true state of the environment. The sample space of Xi is 

denoted bY Sxi・We write m－tuPle of observations  

ranizational observation Z＝（Ⅹ1′…′Ⅹm）  for the or  ．wh⊥ch  

represents the c011ection of managerslobservations′ and the   

SamPle space of Zis denoted by Sz＝SxIX・・・XSxm・＝tis assumed  

that for everY u∈Su the probabilitY maSS function p（zIu）is  

known．  

To form the organizationalobservation．the organization has   

two alternative procedures to c01lect managersT observations：（1）   

The topleader directlY COllects managers一 observations；（2）A   

manageris delegated the right to c01lect the observations of the   

Other managers and of himself，and reports the c01lection of the   

Organizationalobservations to the topleader．＝n other words，   

the organization has two alternative location of an observation 

Where the observation center is defined as a member who  Center，  

has the rights to receive the managerslobservations on the state   

Of the environment and the obligations to transmit the   

Organizationalobservation to the topleader．＝n the procedure   

（1）′ the topleader serves as an observation center．  

Burns and Stalker（1961）defined a management sYStem aS the   

COnStitution of the waYin which an organi2：ation conferred and   

definedJfor each memberr certain rights to contr01the actions  
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of others and of himself and to receiveinformation，and certain   

obligations to accept contr0land transmitinformation・   

SimilarlYr We define twoidealmanagement sYStemSt the  

mechanistic system and the organic systemlin accordance with the   

two procedures to c01lect observations．  

2・A management systemis said to be the  Definition  

阜y早七草叩if the topleader serves as an observation  mechanistic  

center．A management sYStemis said to be the organic早y琴七草塑if a   

manager has an asslgnment tO SerVe aS an Observation center・                                                                            ●  

Asis seenin Section 3．4JBurns and StalkerIs mechanisti   

and organic management sYStemS are reSPeCtivelY Subclasses of our   

mechanistic and organic sYStem．From the definition，a management   

SYStem defines thelocation of an observation center and then   

defines a pattern of communication．  

The delegation of the sampling decisionin the organic   

I SYStem maY POSe a Serious problemin trYlng tO find the optimal   

S01ution of the topleaderls decision problem on the task   

asslgnment．Although the delegation poses a serious problem，the   

topleader might delegate the sampling decision to a managerin  

Order to save a ‖cost．‖ simon（1947，p．236）stated a principal   

reason for decentralizing decisions：  

＝tis not enough to takeinto consideration the accuracY Of   

decision；its cost must be weighted as well・The superioris   

PreSumablY a higher paidindividualthan the subordinate．  
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His time must be conserved for the moreimportant aspects of   

the work of the organization・工fitis necessary′in order  

that he maY make a particular decisiont that he sacrifices  

time which should be devoted to moreimportant decisions，   

the greater accuracY SeCured for the former maY be bought at   

t00high a price．  

＝n order to formalize the above discussion，We COnSider the   

information costs in our decision process. For simplicity, the 

communication channels are assumed to be noiseless．But，One   

shouid note that the transmission of the observation costs much・  

Members of the organization have wages, then the transmitting 

time among members means a‖cost・H Furthermore，if the production  

line wi11be suspended tillthe topleaderIs terminaldecision on  

the tasklthen the communication timeis not productive time and  

means a ‖cost．‖ ＝n factlmaChinesin a certainJapanese factorY  

are slgn－boarded bY qualitY COntr01circlels members to show the  

cost of suspension time・With respect to theinformation cost，We   

make the f0110Wing assumption．  

Assumptiprtl．（a）Each manager obtains an observation on the  

state of the environment through the unit organizations at the  

cost of c＝・（b）The communication cost between the topleader and  

amanageris cTlandthatbetweentwomanagersiscM・（C）cT主cM・  

The assumption that cT主cM SeemS tO be reasonable・＝ntaking  

an observation，the topleader consumes almost same hours as the  
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managerin face－tO－face communicationltelephonic communication（   

Written communication and so on．The topleader has higher wages   

than the manager, then the wages per hour of the top leader is 

higher than that of the manager．Furthermore the opportunity cost   

Of the topleaderTs business hoursis greater than that of the   

managerls．Therefore the cost of communication time between the   

topleader and the manageris notless than that between two  

managers，thatis，CT主cM・  

Our definition of management systems implies the interesting 

relationships between the management patterns and the decision   

PrOCedures．＝n the mechanistic system，the topleader serves as   

an observation center by definition，and he sequentia11Y takes   

Organi2：ationalobservations．Then the f0110Wing relationships are   

SuggeSted：（1）The topleaderis faced with a sequentialdecision   

PrOblemin the organization where theinformationis exclusivelY   

located at the topleader and managersT activities are contr011ed   

bY him（in the mechanistic sYStem）．（2）The topleaderis faced   

With a fixed－Size sample decision problemin the organization   

Where theinformationislocated at a manager and managers．   

0bserving activities are adjusted throughinteraction among them   

（in the organic sYStem）．  

＝n fact，Takahashiand Takayanagi（1985）reported similar  

relationships obtainea bY the emplricalresearch onJapanese  

firms・TheY COnSidered a tYPOlogY Of decision procedurest the  

fixed－Size procedure and the sequentialprocedurelaSSOCiated  

With the waY Of discovering new alternatives．A decision   

procedureis called the fixed－Size procedureiflfirst（Plural  
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number of alternatives are made，and secondlY，One Of themis   

chosen after simultaneous consideration．A decision procedureis   

called the sequential procedure if alternatives are made and 

chosenin sequence，thatis′ first of a11，an alternativeis made   

and considered and then chosenifitis satisfactory，andif not，   

another alternative is made and …．Their emplrical research   

focused on the decision procedures of large Japanese firms when 

they decided the latest location plan at relocation or new 

establishment of a factorY，a branch，and an office．Then they   

obtained the finding on the relationships between the decision   

PrOCedures and the conflict res0lution modes as f01lows：   

The fixed－Size procedure firm takes conflict res0lution modes   

through the decision processes コOintlY made bY manY PerSOnSlthat   

is，（a）res0lution through debating on theissuein the   

COnference and（b）res01ution bY formalterminaldecision on   

mutualagreement obtained throughinformalnegotiations；The   

sequentialprocedure firm takes conflict res0lution modes through   

the decision processes bY a Single person，thatis，（c）   

res0lution bY the common superior．  

Theitem（b）is referred to as ‖nemawashi（r00t binding）”in   

JapaneseJWhichis a generallY known mode of conflict res0lution  

inJapan．Much of the fixed－Size procedure firms use so－Called  

Japanese conflict res0lution modesl‖nemawashi‖and conference′  

which are characterized as ‖Japanese management methodsllby   

Pascale（1978）and OuchiandJohnson（1978）．Much of the   

sequential procedure firms take conflict resolution modes by a 

Single powerfulsuperiorlWhich are characteri2：ed bY them as  

22   



‖American management methods．＝  
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2．3 The Decision Process 班odel  

The decision processis now preciselY formulated：the   

Observation center sequentiallY Ch0OSeS One aCtion from among  

f01lowing two actions：（a）Action to obtain an organizational   

Observation on the state of the environment；（b）Action to stop  

the observation process and transmit the organizational   

Observations thus far c01lected to the topleader，and then the   

topleader ch00SeS the appropriate task for the state of the   

environment．  

＝t wiil be convenient to refer to action（a）as aninspect  

（b）as a 麺旦  act土on．  action and action  

The organizationaldecision problem ris formulated as the   

Sequentialdecision problem which wasintroduced bY Wald（1947）．  

Let Zl′Z2，… denote a sequence ofindependent andidenticallY  

distributed random variables，Where Zjis the j－th organizational  
Observation・We are assuming that the distribution of Zj depends  

on the true state of the environment，and that the probabilitY  

mass functi。nP（zjlu）is kn。Wn・The samplespaceof therandom  

Variabie Zjis denoted by Szj・  

Let wj＝（wj（ul）・・・・，Wj（us））denote a posterior  d土str土but土on  

after the first］Organizationalobservations Zl＝Zl′・・・・Zj＝Zj are  

Observed・Using BayesT formula・Wjis glVen bY I  

W〕＝Wj（zl・…′Z〕）  

＝（Wj（ullzl・…′Z〕）′…′W〕（ustzl′…′Z〕））・   

Where  
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Wo（u土）p（zllu土）…p（z〕ト土）  
W〕（uilzl′…・Z〕）＝   ，i＝1．‥．S′  

∑畏＝1Wo（uk）p（zlluk）…p（z］luk）   

Which represents a posterior probabiLitY Of uiglVen l   

Zl＝Zl′・・・，Zj＝Zj  and a prior distribution wo＝（Wo（ul）・・・・，Wo（us））。  

The f01lowing formula can be easilY Obtained and Yields   

important properties of the posterior distribution．  

Wト1（u土）p（zjlul）  

Wj（u土Izl′…′Zj）＝W（u土Iz〕；W〕一1）＝   
∑畏＝1Wト1（uk）p（z〕トk）  

■ Therefore′if wj－1＝Wis the current posterior distribution glVen  

that Zl＝Zl・・・・，Zj－1＝Zj－1 and an organizationalobservation Z j＝Z  

is observed，then the new posterior distribution wjis denoted bY  
W（z；W）：  

W（z；W）＝（叫ullz；W）．‥りW（usIz；W））・  

denoted bY a Pair（q，d）′in which qis  The decision rule is  

a stopping rule and dis a terminaldecision rule・A stopping  

望豊丘is a sequence of functions q＝（qo，ql（zl）′q2（zl・Z2）・・・・）r  

Where qj（zl′・・・・Zj）represents the conditionalprobability that  
the observation center wi11stop samplinglglVen that  

decision rule is a  A terminal（behavioral）  Zl＝Zl′…・Zj＝Z 
〕・  

SequenCe Of functions d＝（do，dl（zl）・d2（zl′Z2），・・・），Where a  

dj（zl′…Zj）is defined as a mapping  behavioral decision function  

from SzIX・・・XSzjintoF・i・e・・ifitisdecidedtostopafter  

Observing Zl＝Zl′…′Zj＝Zj・then a mixed taskis chosenaccording  

to the distribution dj（zl・・・・・Zj）・The space of a11terminal  
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behavioral decision rule is denoted by D. Any function 

dj，（zl′…・Zj）thatmaps thesamplespaceSzIX・・・XSzjintoA・is  
Called a旦旦主星  decision function．A  SequenCe Of pure decision  

functions dl＝（do．，dlT（zl），d2T（zl．Z2），…）is called a建聖主星旦呈  

decision rule．  The space of allterminalpure decision rule  pu軍学  

is denoted by DI● The terminalpure decision rules are the   

SPeCialcases of terminalbehavioraldecision rules（thatisJ  

D－⊂D．  

As statedin the previous section，the management sYStem  

defines a pattern of communication and determines the  information. 

（including■ the communication costs）．The patterns of  COS七s  

information flow are obtained corresponding to two action phases   

in the mechanistic sYStem and the organic sYStem，and they are   

i11ustratedin Figure 3．From Assumptionl′ aninspect action to   

take an organizationalobservationis taken at the cost of  

Cl（＝）＝mC＝＋mCTin the mechanistic sYStem and C2（＝）＝mC＝＋（m－1）cMin  

the organic systemr where mis the number of managers definedin  

Section2・1・A stop actionis tak占n at the cost of Cl（S）＝Oin the  

mechanistic sYStem and C2（S）＝CTin the organic sYStem・  

For a stopping rule q＝（qo，ql（zl）・q2（zl，Z2）・・・・），We nOW  

Where  define a sequence of functions Q＝（Qo，Ql（zl）′Q2（zllZ2）′…）′   

Qo＝qo′  

Q〕（zl′…′Z〕）＝（トqo）…（1－qぅー1（zl′…′Zト1））q〕（zl′…・Z∃）  

〕＝1，2．．‥  

Qj（zl′・・・・Zj）represents the conditionalprobability of not  
stopplng after the first j－10rganizationalobservations and then                      ●  
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StOPplng after the jqth organizationalobservation，given that  

Zl＝Zl・・・・・ Zj＝Zj・Let N denote the random stopplng time・then the ●   

COnditionaldistribution of N，glVen that Zl＝Zl′Z2＝Z2，・・・，is ヽ  

defined bY the formula  

P川＝HZl＝Zl・Z2＝Z2′…；Wo）＝Q〕（zl′…′Z〕）・j＝0′1′…   

and we obtain  

P川＝〕！wo）   

＝∑（zl．Z2′…） 叩＝〕lzl＝Zl・Z2＝Z2′…；Wo）Ⅲ1＝Zl′Z2＝Z2′…）  
＝E（Q〕（Zl・…′Z〕）lwo）・   

For anY Prior distribution wo and anY StOPPlng rule q，the                                                                                                                                                                               ●  

l expectation of Nis glVen by  

EN＝∑芸ojp（N⇒）＝∑畏0叩（Qj（Zl′…′Zj）lwo）・   

To obtain a finite expectedinformation cost，it must be assumed   

that ENis finite（see Appendix A．1）．  

Then′ for anY Prior distribution wo and anY decision rule  

（q，d），the王主旦皇is defined as  

rk（wo，（q・d））＝∑…＝1Wo（u土）∑畏oE（Q〕（Zl′…′Z〕）  

X〔L（ui，dj（Zl′…′Zj））・jCk（＝）＋Ck（S）叫＝ui）  

Where   

に  
if the topleader takes the mechanistic sYStem，   

if he takes the’organic system．  
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＝n terms Of the random stopplng time N（the risk maY be written  

rk（wo′（q′d））  

＝∑ミ＝1Wo（u土）E（L（u土′dN（Zl．・・りZN））・NCk（エ）＋Ck（S）lu＝ul）・   

＝n this notation．E（・lu＝ui）represents the expectation given ui  

as the true state of the environmemt and glVen the stopplng rule  

q・From the above discussion′the stopplng rule q determines the  

d土Strlbuヒion of N．  
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Figure 3．Communication patterns between the topleader and   

managers for different management sYStemS．＝n the organic sYStem．  

the manager 2 serves as an observation center．  
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CHAPTER 3 EFF＝CIENT ORGAN工ZAT＝ONAL DESIGN  

3．1Separation Theore皿  

We appIY the method0logY Of statisticaldecision theory to   

the organizationaldeslgn PrOblem・The problemis to find a l  

decision rule（q，d）and a management system k which minimize the  

risk．＝n this section′ We State the ‖separation theorem‖of the   

organization structure deslgn PrOblem and the management sYStem   

design problem, which makes the organizational design problem 

eaSler．  

terminal decision function which We consider a早年yeS  

● minimizes the conditionalBayes expectedloss glVen that  

Zl＝Zl′‥・′ Zぅ＝Z〕  

E（L川′d〕（zl′…′Z〕））lzl＝Zl′…′Z〕＝Z〕）  

＝∑土W〕（u土1zl′…′Zj）L（u土′d〕（zl′…′Zj））   

except for（zl′…′Zj）ina setofprobabilityzero・BaYeS  

terminaldecision function dj＊is the optimaldecision function  

for the statisticaldecision problem based on a fixed－Size sample  

Zl′・・・，Zj With respect to a prior distribution wo・The fo110Wing  

theorem can be proved．  
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1・Let dj＊（Zl′・・・・Zj）be a Bayes terminaldecision  Theorem  

function for the statisticaldecision problem based on Zl′…・ZjF  

With respect to a prior distribution wo・Then，for anY fixed q  

and k′rk（wo，（q，d））is minimized by d＊＝（do＊′dl＊′d2＊′・・・）・  

See the pr00f of FergusonTs（1967）Theorem 7．2．1，  pr00f．  

Whichis restatedin Appendix A．2 with some remarks．  

This theorem states that the optimal terninal decision rule 

d＊ of the organizationaldeslgn prOblemisindependent of a   

management sYStem k and a stopplng rule q・Then with respect to a  

Prior distribution wo′ the organizationaldeslgn PrOblem occurs l  

in two separate and distinct steps：（1）First fix both a   

management sYStem k and q，and trY tO find d（or try to find an  

Organization structure）which minimizes rk（wo，（q，d））′ then  

（2）trY tO find a management sYStem k and q which minimize  

infdrk（wo，（q／d））・The separation of the organization structure  

deslgn PrOblem and the management sYStem deslgn PrOblemis l  

restated as the separation theorem．  

Organization structureis  Theorem．The efficient  Separation  

independent of the management system．  

An important implication for management and organization 

theorYis that the sampling decision can be delegated to   

managers・The delegation of the sampling decisionin the organic   

SYStem does not pose a serious problemin trYlng tO find the                                                                                                                                                                                          ●  
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optimals0lution of the topleader（s decision problem on the   

l task asslgnment．  

Suppose that，in the organic sYSヒem，a manager aS an   

Observation center comes to the topleader with his data，uSing   

SOme glVenloss function．Lack of knowledge concerning the   

StOPPlng rule used by the observation center does not hinder the   

topleaderin arriving at a terminaldecision rule．He acts asif   

he were faced with a fixed－Si2：e SamPle decision problem and   

Ch00SeS a Bayes terminaldecision rule with respect to the prior   

distribution．Therefore this theorem ensures the validity of   

delegationin the organic sYStem．  
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3．2 Efficient Organization Structures  

The minimalconditionalBaYeS eXPeCtedlossin the pYrami  

organization is compared with that in the matrix organization. 

ca11ed efficientifit ensures the  The organization structureis  

organization to attain theless minimalconditionalBaYeS  

expectedloss・From Definitionland the definition of terminal  

decision rule，if the BaYeS terminaldecision rule d＊∈Dl†then   

the efficient organization structureisin the pYramid   

organizations・Using・the results of statisticaldecision theory′   

We Can PrOVe the f0110Wing theorem．  

2．There exists an efficient pYramid organization．  Theorem  

The pr00f directly f01lows thelemma：  

Lemmal．There exists a pure BaYeS terminaldecision  

function for the statisticaldecision problem based on Zlr…lZjF  

With respect to wo・  

See Appendix A．3．Another pr00fis made bY uSing the  Pr00f．  

results of statisticaldecision theorY．See Takahashi（1986）for   

deta土1s．  

Pr00f  2・From Lemmal′there exists a BaYeS  Theorem  

terminaldecision rule d＊＝（do＊・dl＊td2＊l…）in D■・BY definition（  

this BaYeS terminaldecision ruleimplies a pyramid organization．  
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The theoremis proved．  

This theorem does not denY the possibilitY Of the efficient   

matrix organization′ butitis not essentialand seldom happens  

that the matrix organizationis efficient asillustratedin the   

f0110Wing simple example．  

Examplel・Now consider the f01lowing simple example as the   

illustration of Theorem 2・The organization has two managers● The  

Organization produces two tYPeS Of productsJa PrOductland a   

PrOduct 2r and the managersland 2 arein positions for   

producing a product 7 and a product 2 respectively. The 

OrganizationisconfrontedwitheitherthestateulOru20f the  

environment，thatis，Su＝（ul′u2）′ Where the state ulis the state  

of the environment in which there exists the demand for a product 

lbut not the demand for a product 2，and the state 2is thatin   

Which there exists the demand for a product2but not the demand  

for a productl・The unit org早nizations have production  

facilities working eitherin the productionline of a productl  

or in that of a product 2. The specialized repertory of the tasks 

Of the organizationis A（＝（al′a2I′ Where the task aiis the one  

recommended bY the manageri・The10SS functionis glVenbY  

ム（ul′al）＝0′ ム（ul・a2）＝100′  

L（u2′al）＝100′ エ（u2′a2）＝0・  

The observation center takes the organizational observation 

Zj＝（Ⅹjl・Ⅹj2）through the managers・Where the sample spaces of Xjl  
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and Xj2are Sxjl＝（1′2）and Sxj2＝（1′2）・Then  

Szj＝（（1′1）′（112）・（2・1）′（2，2）｝・Taken the bias of the martagersl  

favorinto account，Zj has the same conditionalprobabilitY  

function p（．lui）as defined bY  

p（（1．1）lul）＝0・4′p（（2，2）lul）＝0・6．  

p（（1．1）ト2）＝0・6′p（（2．2）lu2）＝0・4′  

p（（1．2）1ul）＝p（（1．2）lu2）＝p（（2．1）lul）＝p（（2．1）lu2）＝0・  

Now．consider the following two cases：  

Case＝：The observation center comes to the topleader with  

his data zl′ thatis，the topleaderis confronted with the  

Statisticaldecision problem based on zl・For anY glVen Prior l   

distribution wo＝（wo（ul）′Wo（u2））with wo（ul）＋Wo（u2）＝1′itis seen  

from theloss functionthat to take a2is Bayesif  

O≦wl（u2lzl）≦1／2and that t。take alis BaYeSifl／2≦wl（ulIzl）圭1・  

Then we obtain the f0110Wing results：  

（1）＝f O≦wo（ul）≦0・4′ then to take a2is a BaYeS terminalaecision  

rule regardleSS Of the observed value of Zl・  

（2）＝f O・4≦wo（ul）≦0・6，thendl＊（1′1）＝（0，1）anddl＊（2・2）＝（1／0）l   

i・e・，the topleader should take a2if（1′1）is observed．and  

alif（2，2）is observed・  

（3）＝f O・6≦wo（ul）≦1，then to take alis a Bayes terminaldecision  

rule regardless of the observed value of Zl・  

Therefore′ for anY Prior distribution（the pyramid organi2：ation  

is efficient・＝n the case（1）andthecase（2）with zl＝（1′1）Jthe  

manager2standsinalineauthoritYPOSitionandthe managerl  
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is onlY advisory to the topleader．＝n the case（3）and the case  

（2）with Zl＝（2，2）， the managerlstandsin aline authoritY  

POSition and the manager 2is onlY advisorY tO the topleader・  

＝f the prior distribution wo＝（0・4′0・6）and the observed  

Value Zl＝（2，2）・ then both tasks aland a2are BaYeS ヒerminal  

decision rules・SimilarlY・if wo＝（0・6，0・4）and Zl＝（1′1）′ then  

both tasks aland a2 are Bayes・Hence onlyin these two cases，  

畠nY mixture of aland a2is BaYeS・But，these mixing of tasks are  

not essential for the organization．  

Case ＝＝：The observation center comes to the topleader with  

his data zland z2・BY uSing the similar method of Case＝，We  

Obtain the f01lowing results：  

（1）＝f O≦wo（ul）≦4／13・then to take a2is a BaYeS terminal  

decision rule regardless of the observed value of（Zl′Z2）・  

（2）工f4／13≦wo（ul）≦1／2・then  

d2＊（（1′1）／（1′1））＝d2＊（（1′1）′（2・2））＝d2＊（（2′2）′（1・1））＝（0′1）・  

d2＊（（2′2）′（2′2））＝（1′0）′   

i・e・lthe topleader should take alif（Zl′Z2）＝（（2・2）・（2，2））   

is observed，and a2 0therwise・  

（3）＝fl／2≦wo（ul）≦9／13・then  

d2＊（（1′1）′（1′1））＝（0′1）′  

d2＊（（1′1）′（2′2））＝d2＊（（2′2）′（1・1））＝d2＊（（2′2）′（2・2））＝（1′0）′   

i・e・，the topleader should take a2if（Zl′Z2）＝（（1′1）′（1′1））  

is observed′ and alOtherwise・  
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（4）＝f9／13≦wo（ul）≦1′ then to take alis a BaYeS terminal  

decision rule regardless of the observed value of（Zl′Z2）・  

Therefore．for anY Prior distribution．the pYramid organization  

is efficient・＝n the f0110Wing three cases any mixture of aland  

a2is BaYeS：（a）wo＝（4／13・9／13）and（Zl′Z2）＝（（2・2），（2，2））；（b）  

Wo（ul）＝（1／2．1／2）and（Zl．Z2）＝（（1，1）′（2′2））or（（2．2）′（1．1））；（c）  

Wo＝（9／13′4／13）and（Zl′Z2）＝（（1．1），（1，1））・  

From the results of Case＝and Case＝1，the matrix   

Organizationis not efficientin Case ＝ for the prior   

distribution for which a matrix organization is efficient in Case 

＝＝・Therefore′ We COnClude that the matrix organizationis not   

efficient in this sequential decision problem for any prior 

d土stribu七土on．  

＝n this paper，We COnSider the pYramid organi2：ation and the   

natrix organization as alternatives in an organizational choice 

PrOCeSSland thenrin comparison between themlWe neglect  

‖decision costs‖ caused bY decision－makingitselfle・g・1the  

COStS Of evaluating actions and the costs of ch00Sing among   

actions. But if we compare the choice process among tasks in the 

PYramid organization with the onein the matrix organization（cf．   

Takahashi1986）′ the choice processin the matrix organization   

has the greater number of alternative tasks and then needs   

greater decision costs than thatin the pYramid organization．   

Furthermore，aS prOVed bY Our Theorem 2，there exists an   

efficient pYramid organizationin the set of organization   

structures including the pyramid organizations and the matrix 
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Organizations．Therefore，in this case′ We COnClude that the   

Choice processin the pYramid organizationis better than thatin   

the matrix organization．But，in the decision process of this   

PaPerlthe choice problem between the pYramid organization and   

the matrix organization has no relationship to such decision   

COStS，therefore we onlY COnClude that there exists an efficient   

PYramid organization．  
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3．3 Efficient班anagement SYStemS  

NowIturn the aヒtention to the efficient management sYStem・  

The minimalriskin the mechanistic systemis compared with that  

is called efficient  in the organic sYStem・The managemenヒsYStem  

ifit ensures the organization to attain theless minimalrisk・  

Let us seek the optimaldecision rule minimizing risk・Now   

let  

Vk（wo）＝inf （q，d）rk（wor（q，d））   

for a given wo and a management system k・A decision rule（q＊′d＊）  

is said to be埋阜聖旦とif  

rk（wo，（q＊′d＊））＝Vk（Wo）for each wo  

r土sk funct土on．  and Vkis called a k－OPtimal  

The f01lowing theorem yields a functionalequation satisfied   

bY the k－OPtimalrisk function Vk・  

3．For a glVen management SYStem kl  Theorem  

Vk（w）＝min【Bk（w）；E（Vk（W（Z；W））lw）・Ck（＝）〕  （1）  

Where  

Bk（w）＝infa∈A・∑iW（ui）L（ui・a）・Ck（S）・  

The pr00fis analogous to the proof of RossIs（1970）  pr00f．  

Theorem 6．10．See Appendix A・4 for details・  
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The f01lowing theorem proves that there exists a k－OPtimai   

decIs土on rule．  

4．For a glVen management SYStem k′let d＊be asin                                             ●  でheor  

Theoremlandlet qT be defined as follows：  

Bk（wj）くE（Vk（W（Zj．1；Wj））fwj）・Ck（＝）  

Bk（w〕）＝E（Vk川（Z〕．1；W〕川w〕）＋Ck（工）  
Bk（wj）〉E（Vk（W（Zj．1；Wj））lwj）＋Ck（1）  

for j＝0．1．2，…′andlet Vk．（w）＝rk（w′（q一′d＊））・Then  

VkT（w）＝Vk（w）for a11w  

and hence（q，，d＊）is k－OPtimal．  

The pr00fis analogous to the pr00f of Ross’s（1970）  pr00f．  

Theorem 6．12．See Appendix A．5 for complete details．  

The optimalstopplng rule describedin Theorem 4 can be  

Summarized as f01lows：Suppose that Zl＝Zl′・・・，Zj＝Zj has been  

Observed・Bk（wj）is the conditionalexpectedloss plus  
information cost if the observation center stops without 

。bserving Zj．1・and E（Vk（W（Zj．1；Wj））1wj）＋Ck（＝）is thatif he does  
l00k at Zj＋1・Thenhe should stop the observationprocessif the  

formeris smaller than thelatter and should take atleast one   

more observation if the latter is smaller than the former．  

Nowlthe minimalriskin the mechanistic sYStem Wi11be   

COmPared with thatin the organic system・The minimalrisk of  
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adaptive process modelsin the mechanistic sYStem and the organic   

SYStem reSPeCtivelY mean the best attainable outcomes of the   

decisions permitted in the mechanistic system and the organic 

system, The mechanistic system is said to be efficient if the  

minimalriskin the mechanistic sYStemisless than or equalto   

thatin the organic sYStem・＝f the minimalriskin the organi   

SyStemisless thanor equalto thatin the mechanistic sYStem′   

the organic sYStemis said to be efficient．Let  

S＝（w＝（w（ul）．…′W（us））：∑土W（ul）＝1′W（u土）≧0′1＝1′‥りS）・  

Hence．Sis the（s－1）－dimensionalsimplex spanned by the unit   

VeCtOrSin Euclidean s－SPaCe・Sis the set of a11prior  

distributions．The reglOn Of the prior distributions over which ●   

the mechanistic sYStemis efficientis defined bY  

S＊＝｛w∈S：Vl（w）≦v2（w）｝・  

The organic sYStemis efficient for w∈C（S－S＊）．where C（S－S＊）  

represents the closure of S－S＊・The f01lowing theorem shows the  

important characteristics of S＊．  

旦・DefineRj（w）＝∑…＝1W（ui）L（ui，aj），and  Theorem   

Sj＊＝（w∈S：Rj（w）≦v2（w））・ThenS＊＝∪写＝1Sj＊・  

pr00f．  See Appendix A．6．  

From this theorem，if w∈S＊・i・e・，W∈Sj＊for some jlthen the  

mechanistic sYStemis efficientland thatif w∈C（S－S＊）′ the  
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Organic systemis efficient．  

Let us discuss the structure of the solutions S＊ and C（S－S＊）   

for comparison between the mechanistic sYStem and the organic   

SYStem．The f01lowing theorems show theimportant characteristics   

Of S＊．Their prototypeis shown by Arrow′ Blackwelland Girshick   

（1949）for a simpler sequentialdecision problem．TheY aSSume  

that m＝S and that L（ui，ai）＝O for alli・Then  

Rj（e］）沌（u〕′a〕）＝0≦v2（eヨ）・   

Thus the unit vector ej With unitYin the j－th componentbelongs  

to Sj＊and allthe subsets Sj＊are nonemptY・Therefore f01lowing  
Theorem 6 and Theorem 7（a）are obvious on their assumption．This   

PaPer takes up the extended case of s states of environment   

（i．e．，S StateS Of nature）．m tasks（i．e．，m alternatives or  

actions）and more generalloss structure・Some subsets S＊maY be  

emptY（see Appendix A．7）．  

e 聖旦・Let ei＝（0，…′0，1′0，…′0）with unitYin thei－th  でheor  

Place・Then ei∈S＊′i＝1′・・・，S・  

Pr00f．See Appendix A．8．  

Note that eimeanS the certaintYCaSeinwhichthe top  

leader and the managers have complete and accurate knowledge that  

the true state of the environment is ui. Therefore this theorem 

StateS that the mechanistic sYStemis efficientif the   

Organizationis confronted with the case of certaintY．  
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7・Let eibe as definedin Theorern6・＝f Sr＊is not  Theorem  

emptYlthen（a）there exists eiSuCh that ei∈Sr＊′ and（b）Sr＊is  

a convex set．  

pr00f．See  Append土Ⅹ A．9．  

From this theorem，the reglOn Sj＊l］＝1・・・・，m，is a convex  

Set COntaining atleast one vertex．Since the prior distribution   

is a direct expression of uncertaintY With respect to the state  

Of the environment／S＊is the set of the prior distributions  

Which representlow uncertainty about the environment，and   

C（S－S＊）is the set of the prior distributions which represent   

high uncertaintY．As a result，itis shown that the mechanistic   

SYStemis the efficient management sYStem underlow uncertaintY   

and the organic sYStem under high uncertaintY．  

Toillustrate the characteristics of S＊ of Theorems 6 and 7，   

We COnSider the f0110Wing examples．  

Example 2．Now suppose thatin the decision problem of  

Examplel′ theinformation costs are c＝＝3，CT＝2，CM＝1・Then the  

information cost function is  

Cl（工）＝10′ Cl（S）＝0′  

C2（工）＝7′ C2（S）＝2・  

The reglOn S＊can be computed bY the procedure developedin the ●  

Originalpaper of Arrow．Blackwelland Girshick（1949），Or the   

Subsequent b00k bY Blackwelland Girshick（1954）．We first obtain  
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the f0110W土ng■ ごeSult：  

00w（ul）＋9  土f O≦w（ul）く0・4  

49  土f O・4≦w（ul）く0・6  

09－100w（ul）土f O・6≦w（ul）≦1  

土nf （q′d）r2（w′（q′引）  

and thenit f01lows that  

Sl＊＝（w＝（w（ul）′W（u2））：0・51≦w（ul）＝1Ⅷ（u2）≦1｝′  

S2＊＝（w＝（w（ul）・W（u2））：0≦w（ul）＝トw（u2）≦0・49｝・   

Thus Sl＊and S2＊are convex reglOnSland respectivelY COntain l   

W＝（1′0）and（0，1）′ Which are vertices of al－dimensionalsimplex．  

The efficient management systemis found from the above Sl＊and  

S2＊七o be as ね110WS：  

（1）工f O≦w（ul）≦0・490r O・51≦w（ul）≦1′then the mechanistic sYStem  

lsefficient．  

（2）工f O・49≦w（ul）≦0・51′ then the organic sYStemis efficient・  

Therefore the mechanistic sYStemis efficient underlow   

uncertaintY and the organic systemis efficient under high   

uncertaintY．  

Example3・Toi11ustrate the characteristics of sj＊′We  
COnSider a f0110Wing example．The organizationis confronted with   

the problem to reduce the defective rate．The factor of   

increasing the defective article rate is one of three classes of 

Situations，Su＝（ul′u2，u3）・The organization has three managers  

and the specialized repertorYis given bY AI＝（al′a2，a3）′ tO COPe  

With these factors．However，this organizationincurslossesif  
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it takes wrong tasks・Thelosses are glVen aS the followingloss l  

function．  

L（ul′al）＝0′ 1（ul′a2）＝60′エ（ul′a3）＝40′  

エ（u2・al）＝70′エ（u2・a2）＝0・L（u2′a3）＝80′  

ム（u3・al）＝50′ エ（u3′a2）＝60′L（u3′a3）＝0′  

＝f unit organizations check and test their operating  

machines at the fieldr theY takes some data about the situation   

and the observation center obtains the organizational   

Observation・The organizationalobservation obtained through this   

Observation processis of such a propertY thatit eliminates  

COmPletelY thelikelih00d of one ui，i・e・・if Zj＝（i，i，i）is observedF  
then uiis counted out as the possible HcauseIT・Then  

p（（1′1，1）1ul）＝0． p（（2．2．2）lul）＝1／2′p（（3′3．3）lul）＝り2′  

p（（1′1′1）lu2）＝り2′p（（2．2．2）tu2）＝0． p（（3，3，3）1u2）＝1／2′  

p（（1′1．1）1u3）＝1／2．p（（2．2．2）lu3）＝1／2．p（（3，3．3）lu3）＝0′   

and p（zj［ui）＝O f。r the。ther zj’s andi＝1′2・3・＝tis known tha  
C＝＝2，CT＝4and cM＝2，then  

Cl（工）＝18′ Cl（S）＝0′  

C2（工）＝10′ C2（S）＝4・  

The reglOn S＊can be computed bY the procedure developed bY   

Arrow．Blackwe11and Girshick（1949），Blackwelland Girshick  

（1954）・A prior distribution w＝（W（ul）′W（u2），W（u3））with  

W（ul）＋W（u2）＋W（u3）＝1maY be represented bY a POintin an  

equilateraltriangle with unit altitude．The distances from the  
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（1′0′0）  

（0′1′0）  （0，0′1）  

Figure4・＝Example3・S＊＝Sl＊uS2＊uS3＊・  
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point to the three sides are w（ul）′ W（u2）and w（u3）since  

bw（ul）／2・bw（u2）／2＋bw（u3）／2＝b／2   

where bis thelength of side of the equilateraltriangle・  

We develop a computer program TR＝GRAPH glVenin Appendix B ●   

to calculate and draw the reglOn S＊′ and Figure 4is obtained・ ■   

This Figure illustrates the characteristics proved by Theorems 6 

and7・Sl＊lS2＊and S3＊respectivelY COntain w＝（1′O10）′（0，l，0）  

and（0′0，1）′ Which are vertices of a triangle．2－dimensional   

● Simplex．TheY are COnVeX reglOnS．  

The f0110Wing theorem providesinteresting properties of S＊・  

8・Sj＊isnondecreasinginc＝・CTandcMrコ＝1l‥・rm・  でheor  

BY definition′information costs C2（＝）and C2（S）are  pr00f．  

nondecreasingin c＝・CT and cM・Then from the definition of Sj＊  

in Theorem 5，the proofis straightforward．  

Thus the greater information costs including the 

COmmunication costs，the greater possibility that the mechanistic   

SYStemis efficient．Under high uncertainty′ the need t0 Observe   

the state of the environment and to reduce the expectedloss   

makes the organic system efficient．But the highinformation cost   

impair the merits of the organic system and then makes the   

mechanistic sYStem efficient．  
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Example 4・Toillustrate Theorem 8′ We COntinue Example 3．  

＝nformation cost，C＝and cM，are Same OneS aS before・For cT，We  

now consider f01lowing five cases．  

（1）Case ＝：  CT＝2・ Cl（＝）＝12，Cl（S）＝0；  

C2（工）＝10′ C2（S）＝2・  

（2）Case ＝＝： CT＝4・ Cl（＝）＝18，Cl（S）＝0；  

C2（工）＝10′ C2（S）＝4・  

（3）Case ＝＝工：CT＝6， Cl（＝）＝24・Cl（S）＝0；  

C2（工）＝10′ C2（S）＝6・  

（4）Case ＝Ⅴ‥ CT＝8， Cl（＝）＝30，Cl（S）＝0；  

C2（工）＝10′ C2（S）＝8・  

（5）Case V：  CT＝10，Cl（＝）＝36，Cl（S）＝0；  

C2（工）＝10′ C2（S）＝10・  

Case ＝＝ has been alreadY COnSideredin Example 3．For other four   

● CaSeS，We COmPute the reglOnS S＊ andillustrate themin Figure 5   

bY uSing our computer program TR＝GRAPH glVenin Appendix B．The  

extreme points of the reglOn Sj＊are also glVeninAppendix B・ ll   
This figure shows that Sl＊′ S2＊and S3＊areincreasingin cT・  

Thus Theorem 8 is demonstrated．  
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（1′0′0）  

（0，1′0）  （0．0′1）  

Figure5・Example4・Numericalexamples for five cases：  

Sl＊′ S2＊and S3＊areincreasingin cT・  
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3．4 Categories of Uncertainty  

Thus far we suppose that the top leader and the managers 

know their prior distribution，but this caseis not generaland  

is onlY One Of the various casesin the rbalworld・・＝n accordance  

with March and Simon（1958′ p．137），We Classify‖uncertainty‖  

into three categories：（a）Certainty：the topleader and the  

managers have complete and accurate knowledge of the true state  

of environment．（b）Risk：theY have accurate knowledge of a  

probabilitY distribution over the states of environment・（c）  

UncertaintY：they know only the set of the states of environment・  

Thus, in the previous sections, we study the case of certainty 

and the case of risk．The case of certaintyis a specialcase of   

risk，Where the subjective probabilitY distributionis   

W＝（0，．．．，0，1，0．．．．，0）with probabilitYlassigned to one   

Particular state of environment．  

＝n the case of uncertaintY，the topleader and the managers   

do not have the subjective probabilitY and onlY knows that  

Su＝（ul′・・・，us）′ then they are confronted with fairlY greater  

uncertaintY thanin the case of certaintY Or risk，and the   

definition of optimalitY becomes problematic．  

The best known method which does not require the   

SpeCification of a prior distribution wis the minimax principle   

Of choice（e．g．，March and Simon1958；Ferguson1967；DeGroot   

1970）：Consider the worst consequence that could happen to the   

Organi2：ation for each staヒe of the environment and then select   

the decision rule whose worst consequence is preferred to the 
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WOrSt COnSequenCe attaChed to oヒher decision rules．There are   

Other proposals，anditis difficult to judge which proposalis   

the best one・But the minimax principle videlY SPreadsin the   

decision theorY COnteXt．Then，in this section，We COnSider the   

minimax decision rule as the optimalone of the sequential   

decision problem for the case of uncertainty●  

A pair of a decision rule（qO，dO）and a management system k O  

is said to be minimaxif   

O 
SuPwrkO（w′（q，dO））＝inf（q，d）′kSuPwrk（w′（q，d））・  

The value on the right side of this equation is called the 

minimax risk．For the case of  uncertaintY，the organization   

if it ensures the organization to StruCture is called efficient  

attain the minimax risk・SimilarlYlthe management systemis  

Called efficient if  it ensures the organization to attain the  

minimax risk．  

＝n the termin0logY Of decision theorYIa Prior distribution  

wOis said tobeleastfavorableif   

inf（q，d）／krk（wO，（q，d））＝SuPwinf（q，d）′krk（w′（q，d））・  

The famous minimax theorem is stated．  

旦・inf （q，d）′kSuPwrk（w・（q，a））＝SuPwinf（q，d），krk（w′（q，d））′  Theorem   

and there exists aleast favorable distribution wO．  

the pr0Of of Fergusonls（1967）Theorem 2．9．1．  pr00f．See  
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Using theleast favorable distributionlthe f01lowing  

theorem provides important relationships between the efficient 

management sYStem and the efficienヒorganization structure for   

the case of uncertaintY．  

廷・Define Rj＊（w＊）＝SuPwminjRj（W）・Then（a）if w＊eS＊′  Theorem  

W＊is theleast favorable distribution，and（b）otherwise′ the  

least favorable distribution wO∈C（S－S＊）．  

pr00f．  See Appendix A．10．  

Note that w＊is theleast favorable distribution for the no   

data decision problem．＝n the case of part（a）of this theorem，   

theleast favorable distribution w＊∈S＊．then the mechanistic   

SYStemis the efficient management sYStem．Furthermore，from the  

definition of w＊that Rj＊（w＊）＝SuPwminjRj（w）′ the task aj＊∈A－is  
ObviousIY the minimax terminaldecision rule′ then the manager j＊  

stands in a line authority position and other managers are only 

advisorY tO the topleader・Thuslthe pYramid organizationis the   

efficient organization structure．  

＝n the case of part（b），theleast favorable distribution   

belongs to the set C（S－S＊）′ then the organic sYStemis the   

efficient management sYStem・But（neither organization structures   

are universa11Y efficientin this case．  

Therefore，for the case of uncertaintY（this theoremimplies  

the f01lowing relationship between the efficient management  

SYStem and the efficient organization structure：＝f the  
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mechanistic sYStemis efficientlthen the pYramid organizationis   

efficient．  

We now consider the example that the pyramid organization   

and the organic sYStem are efficient．  

Example 5・Suppose thatin the decision problem of Example   

2，the topleader shallch00Se the minimax decision rule for the   

CaSe Of uncertaintY．  

BY definition，W＊＝（0．5，0．5），andit f01lows from the region   

S＊in Example 2 that w＊∈SqS＊．Then from TheoremlO（b）．theleast  

favorable distribution wO shallbelong to C（S－S＊）．＝n fact，from  

the results of Example2，it follows that  

土f  O≦w（ul）く0・49  

土f O・49≦w（ul）く0・51  

土f O・51≦w（ul）≦1  

土nf（q′d）′krk（w・（q′d））＝  

and then a11pointsin the set  

C（S－S＊）＝｛w＝（w（ul）′W（u2））：0・49≦w（ul）＝トw（u2）≦0・51｝  

are theleast favorable distributions from the definition and the   

minimax theorem．  

The result we have コuSt Obtained has the f01lowing   

interpretation・For the case of uncertainヒYlthe topleader  

Should take one organizationalobservationin the organic sYStem  

and then ch00Se a2if Zl＝（0，0）or choose alif Zl＝（1′1）′thatisp  

the pYramid organi2：ationis efficient．  
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3．5 班anagerial＝nplications  

This paper has discussed the organization deslgn PrOblem ●   

from a decision theoretic viewpoint, and has derived a number of 

managerialimplications for the topleaderinterestedin  

deslgning his organi2：ation・NowJWe Summarize them as the ●  

PrOPOSitions on the efficient organi2：ationaldeslgn．  

For the cases of certainty and risk．Theorem 2is restated   

as f0110WS．  

Propositionl．＝f the organizationis confronted with the   

CaSe Of certaintY Or risk，then the pYramid organi2：ation obtained   

bY taking off the nullmanagers from thelines of authoritYis   

eff土cient．  

Theorems 6 and 7 are restated as f01lows．  

Proposition 2．工f the organizationis confronted with the   

CaSe Of certaintY，then the mechanistic systemis efficient．＝f   

itis confronted with the case of risk．then the mechanistic   

system is efficient under low uncertainty and the organic system 

is efficient under high uncertaintY．  

These propositions seem to support the statements of Davis   

and Lawrence（1977）and Burns and Stalker（1961）．＝n fact，   

Propositionlsupports Davis and Lawrencers statement that a   

necessarY COndition of the matrix organization to be preferred  
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structuralchoiceisIruncertaintY・‖  

Davis and Lawrence（1977）concluded that the matrix  

organization was preferred structual choice when three basic 

conditions existed simultaneousIY；（a）一’outside pressures for  

dualfocus，‖（b）1Tpressures for highinformation－PrOCeSSing  

capacitY，・・and（c）・・pressures for shared resources・一T（b）of their  

three conditionsis caused by‖uncertaintYIIin the environlnent・  

From Proposition 1, the matrix organization may be at least as 

g00d as the pYramid organization onlYif the topleaderis  

confronted with the case of uncertainty. Thus our Proposition 1 

partia11Y SupPOrtS their discussion・工n accQrdance with Davis and  

Lawrence（1977），We formaliヱe Propositionlas follows：   

necessary condition that the matrix organization is preferred is 

that the topleaderis confronted with the case of uncertaintY・  

Now／1et us see the relationship between Burns and Stalkerls   

（1961）management sYStemS and our manag■ement SyStemS．Burns and   

Stalkerlisted up elevenitems of characteri＄tics of their   

mechanistic sYStem and organic system．The characteristics of   

their management sYStemS are Summarizedin Tablel．Theitemsin   

Tablelare condensed and paraphrased from the orlglnalitemsin   

Burns and Stalker（1961，PP．119－122）in order to facilitate the   

use of this tablein the questionin the next chapterland for  

eachitem．（a）designates a characteristic of the mechanistic   

SYStem and（b）designates a characteristic of the organic system．  

From Definition2，in our mechanistic system（the topleader  

defines and adjusts the managers■ observing activities and then  

七he knowledge of the environmentis exclusivelylocated at him．  
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Thus，Our meChanistic system has characteristics（1a）and（4a）of  

Burns and Stalkerfs mechanistic sYStem・＝n our organic systemr an   

Observation centerin the network of the managers defines and   

adjusts other managersf observing activities through horizontal   

interaction and then the knowledge of the environment is located 

at him．Hence，Our Organic system has（1b）and（4b）of Burns and  

Stalker7s organic sYStem．On the other hand′in our mechanistic   

SyStem，there onlY eXist verticalcommunication paths（see Figure   

3），Whilein our organic sYStem mOSt Of the directions of the   

COmmunicationis horizontalin the network of managers．   

Therefore．0ur meChanistic sYStem has characteristics（2a）and   

（3a）of Burns and StalkerTs mechanistic sYStem，and our organic   

SYStem has（2b）and（3b）of their organic sYStem．Otheritems   

（items 5 through 9in Tablel）have no direct relationship t0 0ur   

mechanistic system and organic sYStem．  

Therefore Burns and StalkerTs mechanistic systemis a   

Subclass of our mechanistic sYStem and their organic sYStemis a   

Subclass of our organic sYStem．Then Proposition 2 partiallY   

SuPPOrtS Burns and StalkerTs statement that the mechanistic   

SyStem and the organic sYStem are efficient underlow uncertainty   

and high uncertaintY reSPeCtivelY．  

Our results，Propositionsland 2，agree On these statements   

Obtained from the emplricalstudies bY Burns and Stalker，and   

Davis and Lawrence．  

As discussedin the previous section，in the case of   

uncertaintY，the definition of optimalitY becomes problematic，   

then we remark that neither organi2：ation structures and neither  
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management sYStemS are universa11Y efficientif the organization   

is confronted with the case of uncertaintY．We onlY State the   

rel・ationship that the pYramid organizationis efficientif the   

mechanistic sYStemis efficient as statedin TheoremlO for the   

minimax principle case of uncertaintY．Theorems 2，6 and 7 also   

impIY this relationship for the cases of certaintY and risk as   

Summarizedin Propositionsland 2．Thus，bY aSSuming that the   

minimax principleis used for the case of uncertaintY，We Obtain   

the f01lowing theoreticaltendencY．  

Proposition 3．The pYramid organizationis efficientif the   

mechanistic sYStemis efficient．  

This proposition has not been stated bY COntingencY   

theorists．＝t can be stated onlYif theintegrated organization   

deslgn prOblemis considered whichincorporates both organizatio   

StruCtureS and management sYStemS．This relationship suggests to   

the topleader a method to check the validity of his decision on   

the organizationaldeslgn．  
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Tablel．Characteristics of the Mechanistic SYStem and  

ヒbe Or9an土c System．  

工亡em   

numbera  

1．（a）For eachlevelin the hierarchY，individualtasks are  

aefined and adjusted bY theimmediate superiors．  

（b）＝ndividualtasks are defined and adjusted through  

interaction with others．   

2．（a）A tendency forinteraction between membersis verヒical，  

i．e．，COmmunication between the superior and the  

Subordinate．  

（b）A direction of communication through the organizationis  

lateral rather than vertical．   

3・（a）The structure of control，authoritY and communicationis  

h土erarch土cal．  

（b）The structure of contr0l，authority and communicationis  

network．   

4・（a）When the activities are c00rdinated，knowledgeis  

exclusivelYlocated at the top of hierarchy．   

（b）Knowledge maY belocated at the ad hoc centerin the network．  
■■一一一■■－－－－－－－一一－■－，一一－■■■一－■■■■－■■－■■■■■－■－－一一－－一一－－■■－－■■－－－一一－－－－一一－一一■－・－・－－■－－■－－■－－－一一一■－■一一－－一一■－－－－一一－一一－■一－■－－■■－■－－■■－－←一■■－  

5．（a）The tasks facing the firm as a wh0le are broken downinto  

functionallY SPeCialized tasks．  

（b）MembersT specialknowledge and experience have the  

COntributive nature to the common task of the firm．  
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6．（a）Each individual task has the abstract nature and each  

member tends to pursue the technicalimprovement of meansp  

rather than the accomplishment of the ends of the firm．  

（b）Eachindividualtaskis seen as set bY tOtalsituation of  

the firm．   

7・（a）Rights，Obligations and methods for each job are preciselY  

defined．  

（b）Problems maY nOt be posted as being someone else－s  

responsibilitY，then commitment to the firm and task goes  

beYOnd anY teChnicaldefinition．   

8．（a）A content of communication consists of instructions and  

dec土s土ons．  

（b）A content of communication consists ofinformation and  

advice rather than instructions and decisions．   

9．（a）Greaterimportanceis attached tolocalrather than  

COSmOPOlitan knowledge，eXPerience and skill．  

（b）Greaterimportanceis attached to expertise validin the  

environment external to the firm．  

a For eachitem，（a）indicates the characteristic of Burns and  

StalkerTs mechanistic sYStem，and（b）indicate the ones of  

their organic sYStem・Theitems are condensed and paraphrased   

from the originalitemsin Burns and Stalker（1961，PP．119－122）  

in order to facilitate the use of this table in the question in 

the next chapter・Especia11YFitemslthrough 4indicate the   

Characteristics of our management sYStemS，the mechanistic  

SyStem and the organic sYStem．  
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CHAPTER 4 EHP＝R＝CAL RESEÅRCⅡ ON JAPÅⅣESE F＝R班S  

4．1ⅡYpOtheses  

＝n this chapter，We teSt the propositions on the efficient   

Organization structures and the efficient management sYStemS●   

These propositions have been obtainedin the previous chapter   

through the statisticaldecision theoretic approach and   

Summarized in Section 3．5．Since we have no abs0lute measures to   

identify the actualcondition with the case of ‖certaintyJll  

‖riskl10r ‖uncertaintYr‖preciselYrin order to test our   

Propositionsland 2 we derive the f0110Wing three hYpOtheses．  

Hypothesisl．The high performing pYramid organizations and   

thelow performing matrix organizations are confronted with the   

lower uncertaintY than thelow performing pYramid organi2：ations   

and the high performing matrix organizations．  

Hypothesis 2・The high performing mechanistic systems and   

the low performing organic systems are confronted with the lower 

uncertaintY than thelow performing mechanistic sYStemS and the   

high performing organic sYStemS．  
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Hypothesesland2are the direct restatementS Of   

Propositionsland 2，reSPeCtivelY．  

Hypothesis 3．The high performing mechanistic systems use   

the pYramid organizations．  

Hypothesis 3 is also the direct restatement of Proposition 

3・HYPOthesesland 2 suggest a similarity of the fitness for  

environment between the pyramid organization and the mechanistic 

sYStem and a similaritY between the matrix organization and the  

Organic sYStem● HYPOthesis 3 agrees with such relationships   

between the organization structures and the management sYStemS・   

Therefore，if the data support HYPOthesis 3，theY Partially and   

indirectly testifY tO the truth of HYPOthesesland 2．  
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4．2 班ethods  

To test these hYPOthesesJthe studY focused on the   

organization structures and the management systems of Japanese 

firmslisted on the Securiti早S Exchanges and mdtuallife  

insurance companies. The research was carried out in January 

1983・This chapter reports on data obtained from the mailed   

questionnaires．  

Each questionnaire was addressed to a planning manager of   

the head office at a firm．Actualrespondentsinclude three   

● managlng directors，28 generalmanagers，24 assistant general   

managers，80 managers，nine assistant managers，25 subsection   

heads，and the others（N＝299）．Theindustries of 299 firms   

include construction（27），food and kindred products（16），   

textile millproducts（12），PaPer，Chemicaland petroleum   

PrOducts（30），iron，Steeland nonferrous metal（23），   

nonelectricalmachinery（36）′ electricalmachinery（25），   

transportation equipment（12），PreCision machinery（11）．   

Wh0lesale and retailtrade（28），banking（22），insurance（16），   

Public utility（41）．1nsuranceincludes five mutuallife   

insurance companies．  

To test Hypotheses，the respondents were asked to answer the   

questions・The orlglnalquestions are writteninJapanese and ●  

theY are glVenin Appendix C．  

Using the similar figure of Figure2（eliminating two null  

managers from（1））′ We developed the f01lowing question：  
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1．The figure shows theline of authoritY between  Quest土on  

the superiors and the unit organizations when the unit  

organizations execute activitY PrOgramS・Which tYPe Of command  

sYStemis used bY YOur Organization？ Please circle the number of   

the appropriate figure．  

On the other hand′ We uSe thelist of characteristics of   

management sYStemS Stated bY Burns and Stalker（1961）to   

investigate management sYStemS・The respondents were also asked   

to answer the characteristics of their management sYStemS．Using   

Tablel．the f01lowing question was developed：  

YOu Characterize the actualmanagement  Question 2．How would  

Pattern Of YOur Organization？ Please circle one of two   

StatementS for each item． 

As discussedin Section 3．5，Our management SYStemS have   

OnlY COmmunication and c00rdination aspects of Burns and   

Stalker’s（1961）management sYStemS，Which are characteri2：ed by   

itemslthrough 4in Tablel．To examine the validiヒY Of our   

modeling of management sYStemS Onitemslthrough4basis，We   

investigate the oヒher characteristics（items 5 through 9）of   

Burns and Stalkerls management sYStemS．  

Although we askedQuestionsland20f the respondentsin   

allindustries，We COuld not develop theinstruments for   

measuring uncertaintY for the non－manufacturingindustry．For the  

manufacturingindustrY，the questions developed bY Kag・OnO（1980）  
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can be reformed for our use．Then we restricted the respondents  

of the questions to the ones in the manufacturing industry, and 

used the f01lowing questions（Cf．Kagon01980）：  

3．How manYYearSlongis the revamplngCYCle of                                                                                                                                                                   l  Question  

productionlines for economy reasonsin thelatest case？ Please   

indicate the number of YearS．  

year（s）．  

4．flow manY YearSlongis thelife cYCle of the  Ques亡土on  

leading productin thelatest case？ Pleaseindicate the number   

Of YearS．  

year（s）．  

Question 3investigates the revamping cYCle of production   

lines，and Question 4 thelife cYCle of theleading product．＝f   

the organization revampsits productionlines，it must takelong   

time to get the contr0lstate．Then the organizationis   

COnfronted with high uncertainty untilit gets the controI state。   

The change of theleading product means to gain access to a new   

PrOduct market，then the organizationis confronted with high   

uncertaintYin this new market・The shorter ＝reVamPing cycle or   

the shorterlife cycle must cause the decision maker to be   

COnfronted with the higher uncertainty about the environment．For   

SimplicitY Of the descriptionin this chapter，the variable   

measured bY Question3is denotedbyREVA班P andQuestion4bY   

もエアE．  
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To test HYPOthesesland2，We Calculate the mean numbers of   

REVAMP and L＝FE．＝f HYPOthesislis trueithen REVAMP and L＝FE of   

the high performing pYramid organizations and thelow performing   

matrix organizations are greater than those of thelow performing   

PYramid organizations and the high performing matrix   

Organizations．＝f HYPOthesis 2is true，then REVAMP and L＝FE of   

the high performing mechanistic sYStemS and thelow performing   

Organic sYStemS are greater than those of thelow performing   

mechanistic sYStemS and the high performing organic systems．  

For these analYSeS（We uSe CategOries of［lhigh－performers‖   

and，Tlow－Performers．’一 These categories base on the subjective   

self－eStimations bY reSpOndentsr obtained bY the f01lowing   

question（cf．Lawrence and Lorsch1967）：  

5．We need t0 0btain YOur Subjective estimation of  Quest土on  

the overall performance of your entire organization as it relates 

to competitorsin thisindustry・Pleaseindicate the performance   

Of YOur Organizationin thisindustrY・  

‖＝ feelthat our organization should be  

above average   

aVera9e   

below average  

successin thisindustrY・1l  

We objectivelY Check the validities of the self－eStimations  

bY the analysis of financialindicators as f01lows：For‖high－  

performers一一（‖above average‖ firmsin Question5）and－flow－  

performersH（‖average‖and TTbelow average‖ firmsin the same  
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question）lWe Calculate mean numbers of following seven  

indicators（1）growth rate of sales（2）rati0 0f net profit to  

totalliabilities and net worth（3）rati00f net profit to net  

worth（4）rati00f net profit to sales（5）turnover rati00f  

t。talliabilities and net worth（6）ratio of net worth to tota1  

1iabilities and net worth（7）sales per emploYee，and we compare  

the mean numbers of theseindicators for‖high－Performers‖and  

．Tlow－Performers＝bY t－teStS・The results are shownin Table2・  

There exist statisticallY Slgnificant differences for only  

threeindicators；（1）growth rate of sales，（4）rati00f net  

profit to salesr and（6）ratio of net worth to totalliabilities  

and net worth．For these threeindicators′ flhigh－Performers‖are  

slgnificantlY higher performing than‖low－PerformersIIatlevel 1   

0．001．We have no slgnificant differences for other four  

indicators at slgnificantlevelO・1・  
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Table 2．Mean Numbers of Financial＝ndicators for  

Different Performance Levels．  

Performance level  

亡a  工ndicaヒor   

H土gh－  エOW－  

Performer  performer  

13．15（152） 9．64（134） 3．59 ＊＊＊  （1）Growth rate of  
Sales（宅）   

（2）Rat土0 0f ne亡 proflt  
to totalliabilities  
and net worth（％）   

（3）Raヒ土0 0f net profit  
to net worth（亀）   

（4）Ratl0 0f net prof土t  
to sales（％）   

（5）Turnover ra亡土0 0f  
totalliabilities  
and net worth   

（6）Rati0 0f net worth  
to totalliabilities  
and net worth（％）   

（7）Sales per emploYee  
（a million Yen）  

3．16（136） 1．97（120） 1．54  

10．66（149）12．58（134） －0．48  

2．78（154） 1．42（137） 3．97 ＊＊＊  

1．40（136） 4．40（120） －0．99  

33．48（137） 22．28（122） 4．84 ＊＊＊  

70．43（15，4） 64．15（137） 0．32  

a t－teStS（the numbers of effective samples are within   

Parentheses）．   

＊＊＊ significant atlevelO・001●  
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4●30rganization Structures and Management Systems  

Let us begln On the analYSis of HYPOthesis 3 that the high l   

Performing mechanistic sYStemS・uSe the pYramid organizations・  

Table 3 describes actualconditions of the organization   

StruCtureS OfJapanese firms．The proportions of the pYramid   

Organizations and the matrix organizations are summarized；63・6％   

Of totalfirms take the pYramid organizationsr anditis amazing   

fact that 36．4％ of totalfirms take the matrix organizations   

COntradicting the principle of unitY Of commandin the classical   

management theorY．EspeciallY（78・3％ oflIiron′ Steel（and   

nonferrous metalindustrYIIanswered to take the matrix   

OrganizationlWhereas more than 90％ of ‖tex七ile millproductsIl   

andIIprecision machinerY‖ the pYramid organizations．  

Table 4 describes actualcharacteristics of the management   

SYStemS OfJapanese firms．For allitems butitems4and6，mOr   

than 70％ of the total firms answered to take the characteristics   

Of Burns and StalkerTs（1961）mechanistic systems．OnlY foritem  

6，the proportion of the organizations characterized by the  

Organic system is greater than 50％．  

＝temslthrough 4indicate the characteristics of our  

management sYStemS・60・6％ of ‖nonelectricalmachinerY‖answered  

to take the fourth characteristic of the organic sYStem′but for  

the other combinations ofitems andindustries，mOre than50％of  

the firms answered to take the characteristics of the mechanistic  

SYStem．  
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Table 3．0rganizations Structures of  

Japanese Firms by ＝ndustrY・  

Organ土zaヒ土on  

stlcucturea 
工ndustry  

Pyram土d Ma七rlx  

53．8  46．2  （26）   

62．5  37．5  （16）   

90．9  9．1  （11）   

63．3  36．7  （30）   

21．7  78．3  （23）   

57．1  42．9  （35）   

80．0  20．0  （25）   

75．0  25．0  （12）   

90．0 10．0  （10）   

78．6  21．4  （28）   

45．5  54．5 （22）   

68．8  31．2  （16）   

70．0  30．0  （40）  

Construction   

F00d and kindred products   

Textile mi11products   

Paperr chemicaland petr01eum products   

＝ron（Steeland nonferrous metalindustry   

NonelectricalmachinerY   

Electricalmachinery   

l Transportation equlpment   

Precision machinery   

Wh0lesale and retail trade   

Bank土ng   

＝nsurance   

publ土c u亡土1i亡y  

Tota1  63．6  36．4 （294）  

a Expressedin percentage terms（the numbers of effective samples   

are within parentheses）．  
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Table 4．Characteristics of Management SYStemS Of  

Japanese Firms bY ＝ndustrY．  

＝ndustrY  ＝tem numbera ＝1  2  3  4  
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For the high－Performers，We make four－f01d tables of  

organization structures with characteristics of Burns and  

SatlkerIs（1961）management sYStemS for eachitem of Tablel・The  

results areglVeninTable5with respect tOitemslthrough4 ●   

which characterize our management sYStemSr the mechanistic sYStem  

and the organic sYStem．From Table 5（A），the pyramid  

Organizations are used bY 69．4％ of the firms having the  

mechanistic sYStem Characteristic thatindividualtasks are  

defined and adjusted by the immediate superiors at significant 

leve10．01．Table 5（B）suggests that 75．0％ of the firms   

Characterized bY the verticaldirections of communication take   

the pYramid organizations，and 77．2％ of the firms having   

hierarchicalcommunication structure take the pyramid   

Organizations from Table 5（C）．These relationships are   

StatisticallY Slgnificant atlevel O．001．Furthermore．77．2％ of   

the firms whose topleaders exclusivelY POSSeSS the knowledgein 

the organizations take the pYramid organizations at slgnificant   

leve10．01from Table 5（D）．Thus．around 70％ of the firms   

Characterized bY the mechanistic sYStem uSe the pYramid   

organizations. These tendencies become glaringly noticeable in 

COmParison with the firms characterized bY the organic sYStem●  

The other results are summarizedin Table 6．Foritems 5   

through9，We OnlY Show the phicoefficients and slgnificances l  

Obtained through chi－Square teStS in this table．  

Allthe statisticallY Slgnificant relationships between the ▲   

Organization structures and the characteristics of Burns and  

StalkerJs（1961）management sYStemSindicate a tendency that the  
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Organizations characterized bY the mechanistic sYStems take the  

PYramid organizations・EspeciallY，foritemslthrough4Ji．e．，  

the characteristics of our mechanistic sYStem and organic sYStemt  

We have the statistically significant relationships betveen  

Organization structures and management sYStemS at slgnificant  

leve10・01．Compared with otheritemslthese aspects of Burns and   

StalkerTs（1961）management sYStemS are eSPeCiallYimporヒantin  

deslgning organiねtions・Thus these tables support our HYPOthesis 1   

31and shows the validity of our modeling of management sYStemS   

onitemslthrough 4 basis and our discussion－  

As discussedin Section 4．1．these results partiallY and   

indirectly testify to the truth of Hypotheses 1 and 2. 
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Table 5．Cross－Tabulations bY Organization Structures and   

Characteristics of Management SYStemS for High－Performers．  

（A）  

Organization structure  Characteristic of management  

pyram土d  Maヒご土Ⅹ  でOtal  SYStemS（＝tem number ＝1）  

35  124  

（30．6） （100．0）  

89  
（69．4）   

（Mechanistic）＝ndividualtasks   
are defined and adjusted by   
theimmediate superiors．   

（Organic）＝ndividualtasks are   
defined and adjusted through   
interaction with others．  

16  25  

（64．0）  （100．0）  

9  

（36．0）  

で○ヒa1  98  51  149  

Phicoefficient ＝ 0．263，Chi－Square ＝10．29，P く 0．01．  

（B）  

Organization structure  Characteristic of management  

Pyram土d  Hatr土Ⅹ  でotal  SYStemS（＝tem number ＝＝ 2）  

26  104  
（25．0）（100．0）  

78  

（75．0）  
（Mechanistic）A tendencY for   
interaction between members   
土s ver七土cal．   

（Organic）A direction of com－  26  45  

（57．8）（100．0）  

19  

munication through the organization （42．2）  
is lateral rather than vertical．  

でota1  97  52  149  

Phicoefficient ＝ 0．300，Chi－Square ＝13．45，P く 0．001．  

74   



（C）  

Characteristic of management  Organization structure  

SYStemS（＝tem number ＝ 3）  pyごamld  Maヒご土Ⅹ  で○亡al  

（Mechanistic）The structure of   
COntr0l（authoritY and   
COmmunication is hierarchical．   

（Organic）The structure of   
COntr0l，authoritY and   
COmmunication is network．  

88  26  114  
（77．2）   （22．8）（100．0）  

10  26  36  

（27．8）   （72．2）（100．0）  

でota1  98  52  150  

Phicoefficient ＝ 0．427，Chi－Square ＝ 27．36，P く 0．001．  

（D）  

Characteristic of management  Organization structure  

SyStemS（＝tem number ＝ 4）  PYramid  Matrix  Total  

（Mechanistic）Knowledge is   
exclusivelYlocated at the   
top of h土erarchy．   

（Organic）Knowledge maY be   
located at the ad hoc center   
in the network．   

61  18  79  
（77．2）   （22．8）（100．0）  

36  34  70  
（51．4）   （48．6）（100．0）  

でota1  97  52  149  

Phicoefficient ＝ 0．256，Chi－Square ＝ 9．76，P く 0．01．  
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Table 6・SummarY Of．Cross－Tabulations by Organization Structures  

and Characteristics of Management SYStemS for High－Performers。  

工tem  

numbera  Phicoefficient Chi－Square 
b  

10．29 ＊＊   （149）   

13．45 ＊＊＊ （149）   

27．36 ＊＊＊ （150）  

9．76 ＊＊   （149）  

0．263  

0．300   

0．427   

0．256  

13．12 ＊＊＊ （148）   

1．82  （149）  

2．61  （147）  

6．28 ＊  （147）  

0．90  （147）  

0．298   

0．110   

0．133   

0．207   

0．078  

a＝tem numbers correspondto those glVeninTablel●＝temsl  

through 4indicate the characteristics of our management  

SYStemS．  

b chi－Square teStS（the numbers of effective samples are within   

Parentheses）．   

＋  Significant atlevelO．1．   

＊  significant atlevelO．05．   

＊＊  significant atlevelO．01．   

＊＊＊ significant atlevelO．001．  
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4●40rganization Structures under Uncertainty  

＝n the previous section′ We analYZe the organization  

structures and management sYStemSin allindustries，but  

unfortunately we could not develop the instruments for measuring 

uncertaintY for the nonNmanufacturingindustrY・Thenin this  

section and the next section，We reStrict the analYSis of the  

relationship between organizational design and uncertainty within 

the manufacturingindustrY・  

To test＝YpOthesisIJWe uSe the categories of Hhigh－  

performers†landlTlow－performers・lIThe validities of these  

categories have been checked by the analYSis of financial  

indicatorsin Section 4．2．Using the categories of high－  

performers andlow－PerformersITables7and8compare the mean  

numbers of REVAMP and L＝FE for different organization structures甲  

The data are analYZed bY a tWO－WaY analYSis of variance of  

一． organization structure一’（pYramid organization，matrix  

organization）and”performancelevel‖（high－Performer，10W→  

performer）r and the results areindicatedin Table8・For L＝FEp  

no slgnificant effects are found・But for REVA皿P，the matrix ●   

organizations are confronted with slgnificantlY greater reVamPlng  

cYCles than the pYramid organizations atlevelO・05，and the  

■ high－performers are confronted with slgnificantlYless revamplng  

cYCles than thelow－performers atleve10・05・Furthermore′ We  

find the slgnificantinteractions oflIorganization structureff and  

TIperformancelevel‖ atleve10・1・  

The estimates of theseinteractions for REVAMP areindicated  
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in Table 9．The slgnS Of theseinteractions support our   

Hypothesis 1, that is, the high performing pyramid organizations 

and thelow performing matrix organizations are confronted with   

＝ SlgnificantlY greater reVamPlng CYCles than ヒhe others・  

Thusr Tables 8 and 9 support our HYpOthesisl′ and the   

validity of Proposition 1 is checked through this empirical 

research on a case ofJapanese firms．  

Table 7．Mean Numbers of REVAMP and L＝FE for Different  

Organization Structures．  

Performance level  

Organization structure  High－Performer  Low－Performer  

Mean S．D．   Mean S．D．  

REVAHP：   

Pyralnid organizationn 

Matrix organization  
8．56  4．45 （52）  

8．90  3．67 （29）  

8．80  3．94 （46）  

11．92  4．64 （26）  

LエアE：   

pyram土d organ土za七土on 16．46 28．40 （50）   

Matr土Ⅹ Org■an土za亡土on  ll．36 18．28 （28）  
14．20 23．36 （46）  

13．83 19．07 （24）  

（The numbers of effective samples are within parentheses．）  
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Table 8．A Two－WaY AnalYSis of Variance of  

Horganization Structure＝ and －Tperformance Level・‖  

organization structurea Performancelevela エnteraCtiona  

3．83 ＋   

0．33  

5．34 ＊   

0．00  

5．98 ＊   

0．44  

REVÅMP  

L工FE  

a F－teS亡s．   

＋ Significant atlevel O．1．   

＊ significant atleve10．05．  

Table 9．Two－WaY AnalYSis of Variance  

Significant ＝nteractions of  

lIorgani2：ation Structurelland Hperformance Level‖ for REVAMP・  

Performance level  Organization   

StruCture  

High－Performer  Low－Performer  

Pyramid organization   

Matrix organization   

0．473   

－0．842  

－0．532  

0．933  

F（1，149）＝3．83；Pく0．1．  
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4●5班anage皿ent SYStemS under UncertaintY  

Using the categories of high－Performers andlow－Performers，  

TableslO andllcompare themeannumbersofR王：VAMPandL＝FE for  

different characteristics of Burns and StalkerTs（1961）   

management sYStemS● ＝temslthrough4indicate the  

characteristics of our management sYStemS・The data are analYZed  

bY the two－WaY analYSis of variance of‖characteristic of  

management sYStemS‖andIlperformancelevell‖and the results are  

indicatedin Tablell．For REVAMP，thelow－Performers are   

confronted with slgnificantly greater revarnPlng CYCles than the  

high－Performers except for the characteristic ofitem number 9・   

But for L＝FElthese slgnificant effects cannot be found・  

We find the slgnificantinteractions of rTcharacteristic of  

management sYStemS‖and‖performancelevel‖initems 2 and 3 for   

REVAMP anditems 4 and 6 for L＝FE．The estimates of these   

interactionsin Table12（A），（B），（C）and（D）．The signs of the   

interactionsin（A），（B）and（C）support our HYPOthesis 2，that   

is，the high performing mechanistic sYStemS and thelow   

Performing organic sYStemS are COnfronted with slgnificantlY   

greater revamping cycles or life cycles than the others for items 

2，3 and4．But the signs of theinteractionsin（D）（item 6）are   

exactlY COnVerSe・This sixthitem has no direct relationship t0   

0ur management SYStemS aS discussedin Section 3．4．  

Thus these results support our HYpOthesis 2・Converselyl   

these slgnificantinteractions can be found onlY foritems 2，3   

and41Which have direct relationship t00ur management SYStemS。  
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The other characteristics of Bur．ns and Stalker］s（1961）   

l management sYStemS are nOt SuPPOrted by our emplricalresearch。   

Therefore the validitY Of our modeling of management sYStemS On   

itemslthrough 4 basisis shown as also shownin Section 4。3．  

TablelO．Mean Numbers of REVAMP and．L＝FE for  

Different Characteristics of Management SYStemS．   

（A）REVAMP  

Performance level  Characteristic of   

management sYStemS  

（＝tem numbera）  
Low－Performer  High－Performer  

Mean S．D．  Mean S．D．  

8．30 4．10 （64）  

10．12 4．24 （17）  

9．04 4．48 （55）   

8．04 3．40 （25）  

8．81 4．25 （58）   

8．35 4．02 （23）  

8．71 4．11（41）   

8．65 4．28 （40）  

9．47 4．26 （60）  

12．50 4．56 （12）  

9．47 4．13 （57）  

11．56 5．10 （16）  

9．36 4．30 （58）  

12．13 4．26 （15）  

9．13 4．00 （45）  

11．31 4．96 （26）  

1   （a）  

（b）   

2   （a）  

（b）   

3   （a）  

（b）   

4   （a）  

（b）  

9．68 4．24 （60）  

10．75 5．23 （12）   

10．19 4．23 （32）  

9．73 4．58 （41）   

9．83 4．69 （52）  

9．95 3．62 （20）   

9．80 4．61（50）  

10．57 3．87 （21）  

9．95 4．43 （62）   

9．80 4．73 （10）  

5   （a）  

（b）   

6   （a）  

（b）   

7   （a）  

（b）   

8   （a）  

（b）   

9   （a）  

（b）  

8．86 4．43 （56）  

8．28 3．55 （25）   

7．95 3．22 （20）  

8．92 4．43 （61）   

9．56 4．70 （48）  

7．38 2．88 （32）   

8．47 4．17 （55）  

9．12 4．21（26）   

8．73 4．07 （60）  

8．63 4．69 （19）  
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（B）エ工FE  

Character土st土c of   

management sYStemS  

（＝tem numbera）  

Performance level  

High－Performer  Low－performer  

Mean S．D．   Mean S．D．  

1   （a）  

（b）   

2   （a）  

（b）   

3   （a）  

（b）   

4   （a）  

（b）  

14．63 25．92 （62）  

14．63 23．14 （16）   

18．00 30．10 （52）   

7．92  6．52 （25）   

16．77 28．94 （57）  

8．81  7．50 （21）   

17．44 27．87 （41）  

11．51 21．90 （37）  

11．6117．31（59）  

18．73 27．97 （11）   

14．20 24．42 （55）  

13．27  7．48 （15）   

15．28 23．97 （57）   

8．50  4．99 （14）   

10．47 14．75 （43）  

19．62 29．97 （26）  

5   （a）  

（b）   

6   （a）  

（b）   

7   （a）  

（b）   

8   （a）  

（b）   

9   （a）  

（b）  

16．57 27．40 （54）  

10．25 19．30 （24）   

10．16  8．76 （19）  

16．07 28．50 （59）   

19．09 31．76 （46）   

8．42  6．72 （31）   

15．98 27．66 （53）  

11．76 19．28 （25）   

17．52 28．70 （58）   

6．11   2．97 （18）  

14．88 24．04 （57）   

9．38  4．87 （13）   

20．12 30．32 （33）   

8．58  5．76 （38）   

16．36 25．35 （50）   

8．10  5．27 （20）   

11．82 19．03 （49）  

19．53 28．62 （19）   

15．10 23．60 （59）   

6．90  2．85 （10）  

a＝tem numbers correspond to those glVenin Tablel・＝temsl  

through4indicate the characteristics of our management  

SyS七ems．  

（The numbers of effective samples are within parentheses・）  
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Tablell・A Two－WaY AnalYSis of Variance of  
H 川  
characteristic of Management SYStemSIlandIIperformance Levei。  

≡≡三三≡烹≡三三S≡≡t…烹b；…三三；芭manCeInteracti。n 
b  

era   

REVAMp：1  7．61＊＊  

2  0．48  

3  2．05  

4  2．22  

4．08 ＊   

6．25 ＊  

0．48   

3．80 十  

7．24 ＊＊  4．03 ＊   

4．72 ＊  2．47  

5  0．08   

6  0．12   

7  1．95   

8  0．88   

9  0．02  

3．74 ＋   

4．13 ＊   

3．68 ＋   

3．39 ＋   

1．63  

0．93   

0．90   

2．44   

0．01   

0．00  

L工FE： 1  0．53  

2  1．50  

3  2．54  

4  0．16  

0．01   

0．03   

0．04   

0．02  

0．53   

1．04   

0．02   

3．59 ＋  

5  1．61  

6  0．46   

7  5．25 ＊＊   

8  0．16   

9  3．60 十  

0．08  

0．09  

0．14  

0．17   

0．03  

0．01   

4．42 ＊  

0．09  

1．90   

0．10  

a＝temnumbers correspondtothoseglVeninTablel●＝temsl ●  

through 4 indicate the characteristics of our management systems. 

bF－teStS（＋Pく0・1；＊pく0・05；＊＊pく0．01；＊＊＊Pく0．001）．  
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Table12・Two－Way AnalYSis of Variance Siqnificant ＝nteractions  

Of ‖characteristic of Management SYStem‖ and ‖performance Level．川  

（A）REVA机p  

Characteristics of management  Performance level  

SyStemS（＝tem number ＝ 2）  High－Performer Low－Performer  

（Mechanistic）A direction of com－  0．353   
munication through the organization   
is vertical rather than lateral．  

－0．416  

（Organic）A direction of com－   
munication through the organization   
is lateral rather than vertical．  

－0．799   1．517  

F（1．149）＝3．80；pく0．1．  

（B）REVAHp  

Characteristics of management  Performance level  

SYStemS（＝tem number ＝ 3）  High－performer Low－performer  

（Mechanistic）Communication   
StruCture is hierarchical   

（Organic）Communication   
StruCture is network．  

0．318  －0．383  

－0．901   1．632  

F（1′150）＝4．03；pく0．05．  
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（C）L工FE  

Characteristics of management  Performance level  

SYStemS（＝tem number ＝ 6）  High－Performer Low－Performer  

（Mechanistic）Knowledgeis   
exclusivelYlocated at the   

top of hierarchy．   

（Organic）Knowledge maY be  
located anYWherein the   
network．  

3．23  －3．02  

－3．68   5．14  

F（1′143）ニ3．59；pく0．1．  

（D）工エアE  

Characteristics of management  Performance level  

SYStemS（＝tem number ＝ 4）  High－Performer Low－Performer  

（Mechanistic）The specialized tasks  －6．65   

are performed by functionaries，   

as ends in themselves．  

4．00  

（Organ土C）Theindividualtask   
is seen as set bY tOtalsituation   
Of the firm．  

2．61   －4．20  

F（1．145）＝4．42；pく0．05．  
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CⅡAPTER 5 SUmY：CONTZNGENCY ORGÅⅣ＝ZAT＝ONS  

＝nthis paperlWeCOnSider thedeslgnPrOblem of an ●   

organization whose choice process of the task is formulated as 

the sequentialdecision processin the conceptualframework of  

management and organization theory. The organization design is 

represented bY a COmbination of the org・anization structure and  

the management system, and constitutes a part of the sequential 

decision modelof the task．Two tYPeS Of management systemslthe  

mechanistic system and the organic system, are defined as the 

communication sYStemS Of the observation process on the   

environment，and two tYPeS Of organization structuresp the   

pYramid organization and the matrix organization′ are defined as   

the sYStemS Of task asslgnment．  

We consider the organization composed of threelaYerS：the   

topleader；the managers；the unit organizations・Each manageris   

in a specific position and counsels the topleader on overall   

OrganizationalproコeCt・The matrix organizationis defined as an   

Organizationin which atleast two managers standin theline   

authoritY POSitions′ Whereaslin the pYramid organizationleaCh   

unit organizationis toimplement a task of a single manager．  

There exists uncertaintY about the state of the environment，   

ana the same task can resultin different outcomes depending on   

it．The situation of the topleader might be greatlYimproved bY  
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introducing the observaヒion process on the environmentin advance  

of the decision on the task asslgnment・＝n our modelleaCh  

manager can take the observation on the state of the environment  

through the unit organizations and communicate it if necessary. 

The topleader has two alternative procedures to c．o11ect  

managersT observations：（1）The topleader directlY C011ects  

managersT observations；（2）A manageris delegated the right to  

c01lect the observations of the oヒher managers and of himself and   

reports to the topleader・Two management sYStemSlthe  

mechanistic system and the organic system, are defined as 

communication sYStemS COrreSPOnding to these two procedures to  

c01lect observations，reSPeCtivelY・The decision processis   

formulated as the sequgentialdecision process・  

We apply the methodology of the statistical decision theory 

to the organizationaldeslgn PrObLems・We classifyIIuncertainty‖ ■   

into three categories：Certaintylrisk and uncertaintY・Using   

these three categoriesr we obtain the resulヒs that have the  

f01lowing managerialimplications：（a）＝f the organizationis  

confronted with the case of certainty or risk, then the pyramid 

organizationis efficient；（b）＝f the organizationis confronted  

with the case of certaintY，then the mechanistic sYStemis   

efficient．＝f iヒis confronted with the case of risk，then the   

mechanistic sYStemis efficient underlowunCertaintY and the  

organic sYStemis efficient under high uncertaintY；（c）The  

pYramid organi2＝ationis efficientif the mechanistic sYStemis   

efficient．  

These managerialimplications maY be orthodoxin  
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Organization and contingencY theorY．＝n factlthese results   

Partia11Y SuPPOrt SOme PreCeding contingencY theoretic statements   

On Organizationaldesign：the result（a）partiallY SupPOrtS Davis   

and Lawrence－s（1977）statement and（b）supports Burns and   

Stalker，s（1961）statement．But theimplications of decision   

theory are expected to be orthodox since the basic mechanisms of   

Organizations are familiar to the structure of the modelin   

decision theorY aS discussedin Chaptersland 2．BY Showing a   

decision theoretic perspective of organization deslgn under   

uncertaintYr this paper advances understanding of the   

organization deslgn PrOblems and organization theorY・ ＝  

To test these resultslthe studY focused on the organization   

structures and the management sYSte皿S OfJapanese firms・Our   

emplricalresearch supports our theoretic results・  

We obtain the above results on the f01lowing fundamental   

assumptions：（1）The topleader can choose a mixed task′i・e・′  

the managers agree on sharing the unit organizations with other  

managers and each unit organization has the ability to implement 

anY managerls task；（2）The topleader and the managers share the  

same subjective probabilitY distribution over the states of  

environmentifit exists，and share the sameloss function  

associated with a pure task．  

We refer to fundamentalassumption（1）  tab土1土t  as the acce  

as the existence  of mixed tasks and fundamentalassumption（2）  

the management主皇旦聖，Where the group of the topleader and the   
managers who share the same prior distribution and the same loss 

functionis called the画娃蜃丑・The management”team71is  
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namedin accordance with Marschak and Radner－s（1972）definition   

Of the team：an Organization whose members have the same   

interests and beliefs．  

As statedin our propositionslthe efficient organi2：ational   

deslgn depends on the environ皿ent－ But our deslgn PrOblemis onlY ●  

meaningfulon the above fundamentalassumptions．The organization   

Satisfying these fundamentalassumptionsis ca11ed the  

C9ntinge些CY  an土zat土on．  

＝f the organization does not satisfY the fundamental   

assumption（1）′ thenit has no opportunitY tO be the matrix   

Organization and must be the pYramid organization．＝fit does not   

SatisfY（2），Theoreml（the separation theorem）does not hold and   

it is impossible to delegate the authority of the observation 

Center tO a manager，and the organization has no opportunitY tO   

be the organic sYStem，thatis，it must be the mechanisti   

SYStem．＝f neither of the fundamentalassumptions（1）and（2）are   

Satisfied，the organization must use the pYramid organization   

StruCture and the mechanistic system，anditis called a  

ranization bureaucratic or   Whichis an onlY Organization modelin  

the classicalorgani2：ation theory．  

Use of the contingencY Organization expands the opportunitY   

of choice for the top leader in comparison with the bureaucratic 

Organization．The matrix organi2：ation and the organic system are   

● alternative deslgn permitted onlYin the contingency   

Organi2：ation．Thus the contingency organization has greater   

OPPOrtunitY for taking an appropriate organi2：ation deslgn than l   

the others．Therefore the contingencY Organi2：ationis ‖efficientt一  
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although the efficient organization structure and management  

SYStem depends on the environment．  

＝n Tablel′items 5 through 9 0f the characteristics of  

Burns and Stalker’s（1961）management sYStemS do not have direct  

relationship to our management systems and for these items our 

emplricalresearch could not find anY tendencies under   

uncertaintY eXPeCted bY Burns and Stalker（Section 4．5）．But some   

of these items have relationship to the contingency organization, 

especia11Y the existence of the management team・＝tems5 through  

7in Tablelrepresent the necessarY COndition that the   

management team exists，thatis，if there exists the management   

team, then members contribute their special knowledge and 

experience to the common task of the firm（item5）；the   

individualtaskis seen as set bY tOtalsituation of the firm   

（item 6）；PrOblems maY nOt be posted as being someone else．s   

responsibilitY，then commitment to the firm and task goes beyond   

anY teChnicaldefinition（item 7）．Therefore，their concept of   

management sYStemS COnSists of two tYPeS Of characteristics．   

＝temslthrough 4 have direct relationship t0 0ur management   

SYStemS，Whereasitems 5 through 7 have relationship to the   

COntingency organization．  

Thereis not the one best waY Of organizing，but thereis a   

Class of organizations which enable the topleader to ch00Se the   

best waY Of organizinglthatisla Class of the contingencY   

Organizations．Burns and Stalker（1961）and Davis and Lawrence   

（1977）respectivelY COnSidered the organic sYStem and the matrix   

organization in order to enlarge the opportunities for taking an 
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appropriate organization deslgn● TheY Substantia11Y meant the l   

HcontingencY‖ deslgn Of the organization・＝ appreciate Burns and l   

Stalker（1961）and Davis and Lawrence（1977）bY reaSOn Of their  

COnStruCtive suggestions about the contingencY Organizations．  
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AppEND工Ⅹ A 班AでⅠIE班Aワ工CA工 APpEⅣD工Ⅹ  

A．1Counterexa皿ple  

Ferguson（1967）and DeGr00t（1970）assumed that  

p｛Nく〆｝＝1土mnゥ虎 p｛N≦n｝  

＝∑茫oE（Qj（Zl′…′Z〕）lwo）＝1  （1）  

t0 0btain a finite expectedinformation cost．But this assumption   

is not sufficient asillustrated bY the f01lowing counterexample：  

We consider the stopping rule q＝（qo，ql（2：1），・・・）defined as  

1／2  for］＝2n′ n＝0，1，2′．‥  

0  0therw土se．  
q〕（zl′‥・′Zぅ）＝  

Therefore we obtain  

1／2n＋1 for j＝2n．n＝0，1．2，…   

0  0therwIse′   
Q〕（zl′…・Z〕）＝  

and  

∑畏。E｛Q〕（Zl′…′Z〕）lwo）＝∑芸0 り2n＋1ニ1・  

Now we calculate the expectation of the random stopplng time NT   

EN＝∑芸。叩｛Q〕（Zl・…′Z〕）lwo）壬濃02n／2n＋1＝∑芸01／2・  
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Then ENisinfinitelthatislthe expectedinformation cost  

E（NCk（＝）＋Ck（S）Iwo）isinfinite．  

This counter example shows that equation（1）is not  Remark．  

a sufficient condition that the expected information cost be 

finite・We shallprove the necessitY Of condition（1）．We first  

no七e 七hat  

∑畏oE（Qj（Zl・…′Zj）lwo）＝lim。十C。P（N≦n）＝トIimnゥ粥 P（N主n・1）  

and   

p持主n・1｝≦∑芸。．1〕p｛N＝〕｝＝∑芸。押N＝j｝－∑冒＝。jP｛呵）  

Since the expectedinformation costis finite，ENis finite and  

0≦1土mn→の p持主n＋1｝≦EN－EN＝0  

でhen   

∑巽oE（Q〕（Zl・…′Z〕）】wo）＝1   

Which completes the pr00f．Therefore，equation（1）is a necessary   

COndition that the expectedinformation cost be finite．On the   

assumption that ENis finite，We Can PrOVe the existence of an   

OPtimal stopplng rule．A pr00f of this result cruciallY depends   

On this assumption，andit can be foundin the pr00f of Lemma3   

0f 亡heorem 4．  
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A．2 Proof of Theoreml  

BY definition，risk maY be written as  

rk（wo′（q′d））＝∑畏oE（Q〕（Zl′…′Z〕）1（U′d］（Zl・‥りZj））｝  

・∑畏oE（Qj（Zl′…′Zj）［jCk（＝）・Ck（S）］）・  （1）  

Because bothwo andqare given，We maY minimize（1）bY Choosing  

d foreachj tominimize  

E（Qj（Zl′‥・′Zj）いU′d〕（Zl′・‥′d〕）））  

＝E（Qj（Zl′…′Z〕）E（L（U・d〕（Zl′…′d〕）＝zl′…・Z〕†）  

Which may be minimized bY Ch00Sing dj tO minimize  
E（L（U′d〕（Zl・…・d〕川Zl′…′Z〕）・  

thatis，the BaYeS terminaldecision function with respect to wo。  

＝f these BaYeS terminaldecision functions are denoted bY dj＊′  
j＝0′1′2，・・・，then d＊＝（do＊′dl＊′d2＊′…）clearlY minimizes  

rk（wo，（q，d））′ Which proves the theorem・  

with BellmanIs  This theorem agrees  principle of  Remark．  

Optimality（Be11man1957）：＝n a multistage decision process，an   

OPtimalp01icY has the property that whatever theinitialstate   

and decision are，the remaining decisions must constitute an   

OPtimalp01icY With regard to the state resulting from the first   

decision．This princIPle underlies the concept of dYnamic l  

pro冒ramm土n9．  
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A．3 Proof of Lem皿al  

Since dj＊is BaYeS terminaldecision function with respect  

to wo′  

E（L（U・dぅ（zl′…′Zヨ）＝zl＝Zl・…′Z〕＝Zj）  

＝∑土W〕（u土）L（u土′d〕＊（zl′…′Zj））  

＝∑kfk＊∑土W〕（u土）L（ul′ak）  

≦∑土W〕（u土）工（ul′a）for alla∈A－   

Where dj＊（zlr…tZj）＝（fl＊′・・・・fm＊）・Suppose that  

E（L（U′d〕（zl′…′Zヨ））lzl＝Zl′…′Z〕＝Z〕）く∑土W〕（u土）L（u土′a）   

for alla（A一′ then bY definition  

E（川′dj（zl・…′Z〕））1zl＝Zl′…・Z〕＝Zぅ）  

く∑kfk＊∑土W〕（u土）エ（u土′ak）  

＝E（L（U′d〕（zl′…′Z〕））lzl＝Zl′…′Z〕ニZヨ‡   

Whichisimpossible・Thus，there exists a ak（AIsuch that  

∑土W〕（ui）工（u土・d〕＊（zl′…′Zぅ））＝∑土Wj（u土）1（u土′ak）・   

Thisimplies that there exists a pure BaYeS terminaldecision  

function dj・Which chooses akif Zl＝Zl′・・・， Zj＝Zj・thus completing  

the p工・00f．  
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A．4 proof of でheorem 3  

we first define rkl（W（z；Wo）・（q，d））asin Theorem5（Which  

represents the risk of the decision process to start when the   

first organi2：ationalobservation has been observed and the state  

Of decision processis wl＝W（zl；Wo），given that（q，d）is being  

used．  

Let d＊be asin Theoremlandlet q be anY arbitrarY   

StOPPlng rule．From Theorem 2，  

rk（wo′（q′d＊））＝qoBk（wo）  

＋（トqo）E｛rkl川（Zl；Wo）′（q′d＊川wo｝・  

From the definition of Vk′it follows that  

rkl（W（zl；Wo），（q・d＊））≧vk（W（zl；Wo））＋Ck（＝）forallzl  

and hence that  

rk（wo，（q，d＊））≧qoBk（wo）・（1－qO）【E（Vk（W（Zl；Wo））two）＋Ck（＝）］  

主qomin［Bk（wo）；E（Vk（W（Zl；Wo））lwol十Ck（＝）］  

・（1qqo）min［Bk（wo）；E（Vk（W（Zl；Wo））lwo）＋Ck（＝）】  

≧m土n【Bk（wo）；E（Vk（W（Zl；Wo））lwo）・Ck（工）】′  

which implies that 

Vk（wo）＝inf（q，d）rk（wo，（q・d））  

≧m土n【Bk（wo）；E（Vk（W（Zl；W。））1wo）・Ck（エ）】・  （1）   
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Nowweconsiderf0110Wingtwocases：  

（a）＝f Bk（wo）＝min【Bk（wo）；E（Vk（W（Zl；Wo））lwo）・Ck（＝）］andlet q be  

the stopplng rule that takes no more observations：qo＝1′ then  

Vk（wo）＝Bk（wo）  

＝min［Bk（wo）；E‡Vk（W（Zl；Wo）））wo）＋Ck（＝）】・   

（b）＝f E（Vk（W（Zl；Wo））lwo）・Ck（＝）  

＝min【Bk（wo）；E（Vk（W（Zl；Wo））1wo）＋Ck（＝）］，  

we consider the process f01lowing a stopplng rule q such tha  

rkl（W（zl；Wo）・（q・d＊））≦vk（W（zl；Wo））＋已 ∈〉O forallzl′  

（2）  

and qo＝0・Hence  

rk（wo′（q，d＊））＝E｛rkl（W（Zl；Wo）・（q，d＊）＝wo｝＋Ck（＝）  

≦E（Vk（W（Zl；Wo））lwo）・Ck（＝）・∈・   

SinceVk（wo）≦rk（wo・（q，d＊））′  

Vk（wo）≦E（Vk川（Zl；Wo））lwo）・Ck（工）＋e  

＝min［Bk（wo）；E（Vk（W（Zl；Wo））lwo‡・Ck（工）】・E・  

Since 已is arbitrary，  

Vk（wo）≦min【Bk（wo）；E（Vk（W（Zl；Wo））lwo）・Ck（＝）】・   

From（1），（2）and（3），the result then foLlows・  

（3）   
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A．5 王〉roof of でheore皿 4  

We consider an alternative stopplng rule： ●   

b＝（bo（wo）′bl（wl）′・・・），Where bj（Wj）represents the conditional  
probabilitY Of stopplng after the二卜th observation and then the ●   

POSterior distribution wj＝Wj（zl′・・・，Zj）′ given that  

Zl＝Zl′・・・，Zj＝Zj・The functionsqandbarerelatedbYthe  

formula：  

bj（Wj（zl′…・Z〕））＝qj（zl・…′Z〕）′   

thatis，qjis the composition of bj and Wj・Therefore・in order  
t0 Obtain the optimal qlitis sufficient to get the optimalb・  

A stopplng rule bis said to be stationaryif the actionit l   

Ch00SeS at j onlY depends on the posterior distribution at j，  

thatis，bo（w）＝bl（w）＝b2（w）＝… for allw・  

process is denoted by S and Of the decision  The state  SpaC卑  

S＝（w＝（w（ul）．…，W（us））；∑1W（u土）＝1′W（u土）≧0．土＝1．‥りS）  

Hence′ Sis the（s－1）－dimensionalsimplex spanned bY the unit   

VeCtOrSin Euclidean s－SPaCe．Let N（S）denote the set of all   

nonnegative functions on the state space S．To prove this   

theoremJWe uSe the f01lowing mapplng■ For anY StationarY  

StOPPing rule b＝（b（Wo）・b（wl）′・・・）and d＊′Tb that maps N（S）into  

N（S）is definedin the f01lowing manner：  

（TbVk）（w）＝b（w）Bk（w）＋（1－b（w））［E（vk（W（Z；W））lw）・Ck（＝）】・（1）  

For a function vk（N（S），TbVkis the function whose value at state  
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wis givenbY（1）・Weuse the f01lowingnotation：LetTbl＝Tb and  

letTbコ＝Tb（Tb］－1）・ l  

Before we prove this theorem，We require the f01lowing  

lemmas，Which provideimportant properties of Tb・  

辿望旦旦・＝f vk（w）≦vk，（w）for allw′then   

（TbVk）（w）≦（TbVkT）（w）for allw・  

Pr00f．  BY definition，  

（TbVk）（w）＝b（w）Bk（w）＋（トb（w））【E（vk（W（Z；W））Jw‡・Ck（＝）］  

≦b（w）Bk（w）十（トb（w））［E（vkT（W（Z；W））］w）・Ck（＝）］  

＝（でbVkl）（w）  for all w 

COmPleting the pr00f．  

Lemma 3・Let O represent the function whichisidentica11Y  

ZerO′ andlet b＝（b（wo）・b（wl）′…）be a stationary stopping rule  

defined as f0110WS：  

b（wj）＝†；ny  

1f Bk（wj）くE（Vk川（Zj．1；W〕川w〕）・Ck（工）  

if Bk（wj）＝E（Vk（W（Zj．1；Wj））lwj）・Ck（＝）  
if Bk（wj）〉E（Vk（W（Zj．1；Wj）＝wj）・Ck（＝）  

でhen  

limn＋d（TbnO）（w）＝VkI（w） for allw・  
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Pr00f．We first note that   

（でb20）（w）  

＝b（w）Bk（w）・（1－b（w））【E（（TbO）（W（Z；W）＝w）・Ck（＝）］  

＝b（w）Bk（w）  

＋（1－b（w））［E（b（W（Z；V））Bk（W（Z；W））・（1qb（W（Z；W）））Ck（＝）lw‡＋Ck（＝）】  

ニb（W）Bk（w）  

＋（1－b（w））E（b（W（Z；W））【Bk（W（Z；W））・Ck（＝）】Iw）  

・（1－b（w））E（（1－b（W（Z；W））2Ck（＝）iw）  

＝QotBk（w）・EIQll（Z）【Bk（W（Z；W））・Ck（＝）＝w）   

・【1－Qo－－E（Ql－（Z）1w）］2Ck（工）′   

Where（Qo一′QIT・・・・）corresponds to the stoppingrule qT・A simple  

induction argument then shows that  

（TbnO）（w）＝∑土W（u土）∑号三もE（Qj－（Zl′・・りZ〕）  

X【L（ui，dj＊（Zl′…′Zj））・jCk（＝）・Ck（S）［u：ui）  

・【ト∑芋：aE（QjT（Zl′・・・，Zj）lw）】nCk（：）′  

wherel一 軍；もE‡QjT（Zl′・・・，Zj）lw）＝P（N主n）′and  

∑畏。〕P（呵）＝∑買0〕叩＝〕ト∑冒：2が（N＝〕）・   

From the assumption that ENis finite，  

1土mn用∑置n〕叩＝〕I＝∑畏ojP叩＝〕ト∑畏0〕p（呵）翔一EN＝0・   

Then we have  

0≦1imnナ脚 nP（N主n）＝lim。ウ劇∑買nnp（N＝j）  

≦11mnゥ〆 ∑簑nう叩＝〕）＝0・  
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Therefore  

limnゥが（TbnO）（w）＝rk（w′（qT，d＊））＝VkI（w）  

Which completes the pr00f of thelemma．  

We now return to the pr00f of the theorem．Let b asin Lemma   

3・BY aPPlying Tb tO Vk′ We Obtain  

（TbVk）（w）＝b（w）Bk（w）・（1－b（w））【E（Vk（W（Z；W）＝w）・Ck（＝）】  

＝min【Bk（w）；E（Vk（W（Z；W））Iw）・Ck（＝）］  

＝Vk（w）  for allw・   

Now′by definition′L（ui，a）≧o and Ck（＝）・Ck（S）≧0′Whichimplies  

that Vk（w）≧oJand hence we obtainusing Lemma2  

（TbO）（w）≦（TbVk）（w）＝Vk（w）for a11w′  

and bY SuCCeSSivelY apPIYing Tb，  

（TbnO）（w）≦vk（w）for allw・  

Therefore，from Lemma 3   

1imnす00（TbnO）（w）＝Vkt（w）≦vk（w）for allw・   

BY definition′ Vk（w）圭vk一（w）′ then  

Vk－（w）＝Vk（w）for allw′  

thus completing the pr00f．  
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A＿6 Proof of Theorem 5  

The pr00f uses the f0110Winglemma・  

Lemma2．For anY Prior distribution w，  

E（Vl（W（Zl；W＝lwl・Cl（工）主E（V2川（Zl；W））lw）・C2（工）・  

Pr00f．We define  

1 ごkl（W（zl；Wo），（q′d‖＝∑ミ＝1Wl（u土Izl）∑畏1E（Q〕（zl・Z2′…′Z〕）  

x［L（ui，dj（zl′Z2・…′Zj））・jCk（＝）＋Ck（S）］lzl＝Zl′U＝ul）  

Where  

1 
Q〕（zl′…′Z〕）  

＝（トql（zl））…（1－qト1（zl′‥りZト1））qj（zl′…′Zヨ）。   

Let（q＊．d＊）be the トoptimaldecision rule with respect to a   

Prior distribution w′ then  

E（rll（W（Zl；W）′（q＊，d＊））1w）＝E（Vl（W（Zl；W））十Cl（工）lw）。  

From Assumption 1,, 

Cl（S）くC2（S），  

jCl（工）＋Cl（S）≧jC2（＝）＋C2（S）・j＝1′2，…  

Then we obtain  

r21（W（zl；W）′（れd＊））≦rll川（zl；W）′（q＊′d＊））forallzl。  
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Hence  

E（V2（W（Zl；W））＋C2（工）lw｝≦E｛r21（W（Zl；W）′（q＊・d＊））lw）  

≦E（rll（W（Zl；W）′（q＊′d＊））lw）  

＝E（Vl（W（Zl；W））・Cl（エ）1w）  

completing the proof of thelemma・  

5．From the definition of risk，We have  Proof of Theorem  

S＊＝（W∈S‥ m土n【Bl（w）；E（Vl（W（Zl；W川w）十Cl（工）】  

≦m土n［B2（w）；E（V2川（Zl；W））Iw）・C2（工）】）  

and from Lemma2，itis shown that  

S＊＝（w∈S：Bl（w）≦min【B2（w）；E（V2（W（Zl；W））Iw）＋C2（＝）］lQ  

On the other hand，bY definition  

Bl（w）＝m土nぅR〕（w）・   

Hence′  

S＊＝｛w∈S‥m土njR〕（w）≦v2（w）｝  

＝∪晋＝1（w∈S‥R〕（叫≦v2（w））  

＝噂＝1S〕＊   

and the theoremis proved．  
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Å・7Example of Empty Sj＊  

We first show the simple example of emptYSj＊・  

Example・T。i11ustrate the case that Sj＊＝ヰfor s。me j，We  

addthemanager3toExample2（Whorecommendsa3With theloss  

funct土on  

L（ul′a3）＝50′も（u2′a3）＝50・   

The new organizationalobservation Zj＝（Ⅹjl，Ⅹj2・Ⅹj3）is assumed to  

have the conditionalprobabilitY function p（．Iui）as defined bY  

ifi＝j＝k＝l   

O亡herw土se  
p（（⊥′j．k）lul）＝  

Where the sample space of Xj3is Sxj3＝（1・2）・  
＝nformation cost c＝，CT and cM are Same OneS aS befQre・Then  

Cl（工）＝15′ Cl（S）＝0′  

C2（工）＝11′ C2（S）＝2・  

BY definition  

R3（w）＝50 for allw′  

V2（w）＝m土n【100（1－W）＋2；100w＋2；0＋2＋11】・  

Then for all w  

R3（w）〉V2（w）・   

From the definition of Sj＊′We Obtain S3＊＝ヰ・  
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＝f Sj＊＝ヰ′then the taskaj Wi11notbe chosenbY the  Remark．  

topleaaer and the manager］is alwaYS a nu11manager・Therefore ■   

SuCh amanager j with Sj＊＝＋is calledanabs0lutely辿ユmanager・  
Genera11Y SPeaking（if the organization has an abs01utelY null   

manager，he is the best candidate for the observation center   

since he can act the TTneutral‖in the process of task asslgnment ●  

and power distribution．  

A neces sary and sufficient condition that a manager j be an 

absolutely null manager is given by the following theorem. 

Sj＊is emptYif and onlYif for allu，  Theorem A．1．  

（1）  
L（u・aj）＞m土naエ（u・a）＋C2（S）  

To prove this theorem we need the followinglemma・  proof．  

Sj＊isemptyif and。nlyif ei卓Sj＊f。rallei・  エemma l．  

Necessityis contraposition of Theorem 7（a），and  pr00f．  

SufficiencY is obvious．  

We now return tO the pr00f of Theorem A．1．   

（a）NecessitY：We first note that  

V2（ei）＝min［B2（ei）；V2（ei）＋C2（＝＝  

ニB2（e土）  

＝m土na工j（ui′a）＋C2（S）  

R〕（el）＝以u土′a〕）・  
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Assume that（1）h01ds．From（2）and（3）′ We Obtain  

Rヨ（e土）〉V2（el）   

forallei・FromLemmalandthedefinitionofSj＊（inTheorem  
5）′S〕＊土s empty・   

（b）SufficiencY：Assume that Sj＊is emptY・Then from Lemma  

l，ei年Sj＊forallei・Thus from thedefinitionofSj＊lWe have  

R〕（e土）〉V2（e土）   

for a11ei・From（2）and（3）lWe Obtain for allui  

L（ui，aj））minaL（ui，a）＋C2（S）   

Which completes the pr00f of the theorem．  

Remark．A  task aj  is called neutral for the states of the  

environmentifit satisfies（1）．The manager chooses an   

organizational activity as a task which is preferred from his 

departmentalperspective．A neutraltask for the states of the   

environment willmost probablY be chosen bY a manager Of a   

SerVice department sinceitis a facilitatinglauXiliary and  

SuPPOrt department whose objectiveis mostlikely to be expense  

SaVings almostindependent of the state of the environment   

（tYPicalservice departments are personnel，aCCOunting，   

Statisticalreportslelectronic data processingland tYPlng ●   

POOIs）．The managers of the service departmentslikelY become   

absolutelY nullmanagers or 一一abs0lutelY Staffs一一（Cf．the remark   

Of Definitionl）′ then the service departments are often thought  
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of as fTstaff．，departments although service departments are   

essentially a grouplng Of activities which might be carried onin   

other departments but are brought together in a specialized 

department for purposes of efficiencY（cf．K00ntZ，OTDonne11and  

We土hr土ch1980．pp．374－375）．  
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A．8 Proof of Theorem 6  

For anY er，there existsコ SuCh that  

Rj（er）＝miniRi（er）・Then・bY definition・  

Bk（er）＝Rj（er）＋Ck（S）・   

Since W（z；ei）＝eifor anY eiand z，We have from Theorem3，  

Vk（er）＝min［Bk（er）；E（Vk（W（Z；er））ler）＋Ck（＝）］  

＝min［Bk（er）；Vk（er）＋Ck（＝）］  

＝Bk（er）  

＝R〕（er）＋C2（S）  

〉R〕（er）   

Thus er（Sj＊・Hence′for anY er，there exists Sj＊such that  

erESj＊・This completes the pr00f of the theorem・  
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A●9 Proof of Theorem 7  

To prove part（a），let  

Gl＝（9＝（91・…′㌔）：g・e土如｝  

＝｛㌍（冒1′…′gs）‥g土≧0｝′ 土＝1J…′SJ  

Hご＝（h＝（hl′…′hs）；h土＝∑畏oE（Q〕（Zl′…′Z〕）  

X［L（ui，dj（Zl′‥・，Zj））＋jC2（＝）・C2（S）Hu＝ui）  

－L（u土′ar）for all（q／d））   

Where g・eidenotesinner product of g and ei・Note that w・h主o for  

anY h∈Hrif and onlYif wESr＊・  

Assume the contrarY，then there exists（q，d）such that  

r2（ei，（q，d））くRr（ei）for allei，i・e・，there exists h∈Hr such that  

ei’hくO for allei・Thisis equivalent to G51Hr拍′Where G＝∪更＝1Gi・  

Then for anY h∈G㍉Hr and w∈S，  

W●hく0  

l SlnCe  

GC＝拍七拍1′…′9s）：g土く0′ 土＝1／…′S｝  

S＝（w＝（w（ul）．…．W（us））：W（ui）≧0，i＝1′…，S and∑iW（ui）＝1）．  

But this contradicts the fact that Sr＊is not an emptY Setland  

the pr00f of part（a）is completed．  

1 
Toprove part（b），itwillbe shown thatif w∈Sr＊and  

w2∈Sr＊′thenw3＝tWl＋（1－t）w2’Sr＊for t∈［0・1】・BY thedefinitionof  

hin the pr00f of part（a），We have  
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r2（W3′（q′d）トRr（w3）＝W3・h  

2 
＝（twl＋（l－t）w）・h  

＝tWl・h＋（1一亡）w2・h≧o for allh∈Hr  

2 3 since wl∈Sr＊and w∈Sr＊・Thereforer2（w3・（q・d））主Rr（w）forall  

（q．d）．The result then f01lows．  
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且．10 Proof of でheoremlO  

We first prove part（a）・From the pr00f of Theorem5，   

inf（q，d）・krk（w′（q，d））＝min［minjRj（w）；inf（q，d）r2（w′（q，d））】。   

For w＊∈S＊′ We have   

inf （q，d），krk（w＊′（q，d））＝minjRj（w＊）＝Rj＊（W＊）・   

On the other hand，  

Supwinf（q，d），krk（w′（q，d））  

＝SuPvmln［minjRj（w）；inf（q，d）r2（w′（q，d））］   

≦supwm土n〕Rj（w）  

＝R〕＊（w＊）・   

Therefore we obtain  

sup,inf （q，d）′krk（w′（qld））≦土nf（q，d）′krk（w＊′（q，d））   

and then  

sup,inf （q，d）′krk（w′（q，d））＝inf （q，d）′krk（w＊′（q，d））′   

thatisIW＊is theleast favorable distribution・The pr00f of   

Part（a）is completed．  
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To prove part（b），aSSume the contrarY that theleast  

favorable distribution wO軽（S－S＊）．Then there exists t∈（0，1）such  

ヒha七  

w－＝ヒwO＋（トt）w＊  

Rj－（w－）＝V2（w－）  

Where  

R〕・（w－）＝m土n］R〕（w－）・   

BY definition，We have  

R〕・（w－）≦R〕＊（w－）≦R〕＊（W＊）≦R〕－（w＊）・  

Fr。mWT∈S＊′W一ヰw＊・＝fRj一（wT）＝Rj＊（w＊）′W’∈S＊isan。therleast  

favorable distribution for the no data problem and thisis the  

CaSe。f（a）・Then Rj・（w一）ヰRj＊（w＊）・Theref。re fr。m the definition  
ofw－′  

O 
R〕I（w）くR〕・（w・）くR〕・（W＊）・   

Hence  

O O O 
min［Rl（w）；・・・；Rm（W）；V2（w＝   

≦R〕－（wO）くR〕・（w・）  

＝mln【Rl（wI）；‥・；Rm（wI）；V2（wI）］   

then w－is theleast favorable distribution and wOis not．The   

result then f01lows．  
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APPEⅣD工Ⅹ B でR工GRÅpⅡ：Å CO班pロワER pROGRA班  

This appendix contains alisting of the BAS＝C source code   

for a computationalprocedure to calculate and draw the reglOn l   

S＊・A programlistingis placed at the end of this appendix・The   

numericalexamples shownin Figures 4 and5 have been calculated   

and drawn bY this computer program called TR工GRAPH．  

もanすua9e  

N88－BAS＝C（86）for NEC PC9801personalcomputers・  

purpose  

The originalpaper of Arrow′ Blackwe11and Girshick（1949），   

Or the subsequent b00k by Blackwelland Girshick（1954）developed   

the computationalprocedure to calculate the reglOn S＊ for the  

CaSe that Su＝（ulru2，u3）and Af＝（al，a2，a3）and L（ui，ai）＝O for a11  

i．TheY aSSumed that  

p（（1．1′1）lul）＝仇 p（（2．2，2）lul）＝1／2．p（（3．3，3）ト1）＝1／2．  

p（（1，1′1）lu2）＝1／2，p（（2．2′2）lu2）＝0′ p（（3．3，3）1u2）＝1／2，  

p（（1，1．1）1u3）＝1／2．p（（2，2′2）1u3）＝1／2，p（（3．3．3）lu3）＝0・  

But their computationalprocedureis t00 COmPlicate to compute S＊   

for many cases．＝n fact，theirloss function matrixisinvariant  
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under a cYClic permutation of the states and organizational  

activities・TheY OnlY Calculate Sl＊and the vertices of the  

POIYgOnS bounding S2＊and S3＊are obtained bY CYClic permutation  

Of the c00rdinates．  

We develop the computer program called TR工GRAPH to calculate  

and draw S＊ for a more generalcase・Theloss functionis onlY  

assumed that L（ui，ai）＝O for alli・Theinformation cost may have  

the constant term・Furthermoreritis the mostimportant  

Characteristic of TR＝GRAPH that the calculation of S＊ uses   

fractions・ThereforelTR＝GRAPH can attain the satisfactorY  

PreCision on the personalcomputer．  

Description  

From the assumption that L（ui，ai）＝O for alli，  

R〕（ej）＝1（u〕′a〕）＝0≦v2（ej）′  

then the unit vector ej＝（0，・・・・O11・0・・・・，0）with unitYin the  

j－th component belongs to Sj＊and the subsets Sj＊are nonemptY・  
Therefore TR＝GRAPH calculates the set of allthe extreme points  

Ofヒhe reglOn Sj＊containing ej，j＝1′213・ ●  
A prior distribution w＝（w（ul）′W（u2），W（u3）），With  

W（ul）＋W（u2）＋W（u3）＝1・maY be presented bY a POintin an  

equilateraltriangle with unit altitude．The distances from the  

point to the three sides are w（ul）′ W（u2），and w（u3），Since  

bw（ul）／2＋bw（u2）／2＋bw（u3）／2＝b／2where bis thelength of side of  

the equilateraltriangle・TR＝GRAPH draws Sl＊′ S2＊and S3＊on the  

equilateral triangle．  
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Res土工ictions  

The datainput are assumed to beintegers・＝f the orlglnal l   

data contain decimals or fractionsr a11the datainput must be  

multiplied by the same number to becomeintegersin advance．  

Additional Remarks  

The numericalresults are printed out on the printer．The  

graphical results are drawn on the CRT display. These graphical 

results willbe printed out on the printer byinputting a command  

‖copY 2‖ using the keYboardif necessary・  

Sa皿ple m工GRÅpH Dialo9ue  

Weillustrate the operation of TR工GRAPH with Example 3。  
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On the CRT display．  

亡：lトニ：二  

戸三：I＿汀●・・j ”TF；：IlコF三：自F－H”  

l八一モさ11⊂ン＝：・rI－】モ モ亡，TF三二Ir三戸三：［1F■H＿  

Ⅰ 亡：；ヨ「－1亡‥ヨ1亡l＿Jl；ヨセ母；ヨ「け：】・：：j r‾∵ヨ亘刃：！＝；：楕  

仁111 ir－Ⅰに・し」七 亡］；ヨセ；ヨ 「IIL」：≡セ ヒ・曽 ；「‾l七曽！；ヨ曽r、：≡；！‡  

Ir－1に・し」セ セトlせ 1亡・：ヨ：≡； f■l＿」r‾け＝：七i・コ「‾】．  

」亡●1，●1：：t＝8  

L・：∵1，：≧二：・＝■Tl亡；El  

」くユ，：：≡！：：：l＝‘‘手＋上封コ  

」亡：三，■1二：・＝■’千 丁E！  
L．1：二三，：≧：：，＝EI  

L仁王，3：・＝－■？－：∋1ヨ  

Ll：：ヨ，ユニ：・＝●一子 E・EI  

L＿亡：ヨ，：≧：：・＝■一7－ 〔≡；：EI  

L＿巨∋，ヨニl＝lヨ  

Irlに：り」セ セト1曽 r‾‖」「「lb母r、】ロf 七卜l亡き「r1日「＝ヨ：；ヨ亡き「‾・：≡；，「11＝■■手 二二≡…：  

Ir一号こり＿」上 土ト1母 亡・b‥≡拉∋「－・イ石上トコ「‾】亡：仁一：≡；七， ⊂：Ⅰ＝－－7－ と  

Ir－1にり＿」上 土ト才母 C亡l汀灯l‾旺」「】；⊂‥：；ヨセ；亡川‾】・：ニ＝】コ：ヨセ，  亡ニT＝‘T■ d  

Ir－りコuモ モトー母・＝江コ「l‾打l●＝」r‾Ⅰト＝＝‥：；ヨセi・コ「‾】亡：亡・：≡止 ，  亡：r■√1＝一●7一 之  
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On the printer．  

St;ate Task  

1  2  3  

1  0  60  40  

2  70  0  80  
3  50  60  0  

cl（S）＝ O  cl（Ⅰ）＝18  
c2（S）＝ 4  c2（Ⅰ）＝10  

Stopping region to take a task lhas the follQWing extreme points：  
（1，0，0）  
（23／35，12／ 35．0／140）  
（73／145，48／145，24／145）  

く 54／125，7／25，36／125）  
（2 ／5，1／ 5，2／5）  

（13／33，26／165，74／165）  

（89／225，34／225，34／75）  

（19／40，1／20，19／40）  
（13／25，0／100，12／25）  

Stopping region to take a task 2 has the ゴ01lowing extreTne POin七S：  
（0，1，0）  
（0／120，3／5，2／5）  

（9／40，9／20，13／40）  
（17／60，13／ 30，17／ 68）  
（17／50，13／30，17／75）  
（19／55，24／55，12／55）  
（2 ／ 5，3／ 5，0／120）  
Stopping region to take a task 3 has the fo1lowing extTeme POints：  
（0，0，1）  
（3／5，0／80，2／5）  

（63／115，13／115，39／115）  
（63／125，4／25，42／125）  
（17 ／ 36，17／ 90，61／180）  

（23／60，7／ 30，23／ 60）  

（3 ／20，3／10，11／20）  

（0 ／160，3／10，7／10）  
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On the CRT display．  
ニ                   ‾  

〔ニ靂ト：二  
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Ⅳ山nericalExa皿ples ShoⅥlin Figures 4 and 5  

Stat8  

1   

2   

3  

cl（S〕＝ O  clくエ）＝12  

c2（S）＝ 2  c2（Ⅰ）＝10  
Stopping region to take a tasklhas the following extreme pQints：  
（1，0，0）  

（24／35，11／35．0／140）  
（79／145，44／145，22／145）  

（57／125，6／25，38／125）  

（3／7，6／35，2／5）  
（67／1S5．22／155，66／155）  

（14／25，0／100，11／25）  
Stopping region to take a ta5k 2 has the 王01lowing extreme points：  
（0．1．0）  

1 

3  

15）  

30）  
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（0 ／12（〕，  

（19／80，  

く 4 ／15，  

（3／10，  
く11／35，  

（11／30，  
Stopping r8  
（0．0，1）  

（11／20，  

（73 ／145  
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7
 
7
 
 

／105）  
／120）  

ion to take a task 3 has th8 following ext∫Bme POints  
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Sta te  

1   

2   

3  

Cl（S〕＝ O  cl（Ⅰ）＝18  

c2（S）＝ 4  c2（Ⅰ）＝10  

Stopping region to take a tasklhむS・り＝ following extreme points：  
（1，0，0）  

（23／35，12／35．0／140）  
（73／145，48／145．24／145）  
（54／125，7／25，36／125）  
く 2／5，1／5．2／5）  
（13／33，26／165，74／165  
（8g／225，34／225，34／75  
く19／40，1／20，19／40）  

く13／25，0／100，12／25）  

Stopping reglon to take a task 2 has the following extreme polnts：  
（0，1，0）  

（0 ／120  
（9 ／ 40  

（17 ／ 60  
（17 ／ 50  
（19 ／ 55  
（2 ／ 5．  

，3 ／ 5，2／5   
9／20，13／  
，13／30，17  

，13／30，17  

，24／55，12  
3 ／ 5．0 ／120  

ヽ
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ヽ
ノ
 
）
 
 

）
∩
）
5
5
 
 

6
7
】
」
J
 
 

ヽ
ノ
 
0
 
 
 
 
 
 
 
ヽ
ノ
 
 
4
／
／
／
 
 

Stopping region to take a task 3 has th8 following extreme pcints；  
（0，0，1）  

（3／5，0／80，2／5）  
（63／115，13／115，39／115）  
（63／125，4／25，42／125）  
（17／36，17／90，61ノ180）  
（23／60，7／30，2：ヨ／60）  
（3／20，3／10．11／20）  
（0／160．3 ／10。7／10）  
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Task  

l   

O   

70   

50  

cl（Ⅰ）＝ 24  

c2（r）＝1（〕  

State  

1   

2   

3  

cl（5）＝ O  

c2（S）＝ 6  

Stopping region to take a tasklわas th8 foユlowing extreme poiれtS：  
（1．0．0）  

13／35，   
52 ／145  
8／25，  

11／45，  

23 ／145  
17 ／115  

（22 ／ 35  
（67 ／145  
（51／125  
く17 ／ 45  

（53 ／145  
（1了 ／ 46  

0 ／140）  
．26／145）  
34 ／125）  

17 ／ 45）  

，69／145）  
111／ 230）  

（17／35，0／140，18／35）  
Stopping region to tak8 a taSk 2 has th8 following 8Xtre†ne pOints：  
（0，1．0）  

（0／120，17／30，13／30）  
（17／80，17／40，29／80）  
く 3／10，2／5，3／10）  
（9／25．2／ 5，6／25）  
（21／55，68／165，34／165）  
（13／30，17／30，0／120）  
Stqppユng region to tak8 a taSk 3 has th8 王01lowing extreme points：  
（0，0．1）  
（41／65，0／130，24／65）  
（67／115，12／115，36／115）  
（51／103，102／515，158／S15）  
（33／70，3／14，11／35）  
（11／30，4／15，11／30）  
（13／80，13／40，41／80）  
（0 ／160．13 ／ 40．27 ／ 40）  
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State  

1   

2   

3  

clく5）＝ O  cl（エ）＝ 30  

c2（S）＝ 8  c2（Ⅰ）＝10  

Stopping region to take a tasklbas the following extreme points：  
（1．0，0）  
（3／5，2／5，0／140）  
（61／145，56／145，28／145）  
（48／125，9／25，32／125）  
（16／45．13／45，16／45）  
（49／145，24／145，72／145）  
（8／23，16／115，59／115）  
（16／35，0／140，19／35）  
S10pping Tegion to take a task 2 has the following extreme points：  
（0，1，0）  
（0／120，8／15，7／15）  
（1／5，2／5，2／5）  
（19／60，11／30，19／60）  
（19／50，11／30，19／75）  
（23／55，64／165，32／165）  
（7／15，8／15，0／120）  
Stopping region to take a task 3 has the following extteET，e pOints：  
く0，0，1）  
（43／65，0／130，22／65）  
（71／115，11／115，33／115）  
（53／103，106／515，144／515）  
（9／20，1／4，3／10）  
（7／20，3／10．7／20）  
（7／40，7／20，19／40）  
（0／160．7 ／20．13／ 20）   



Stat8  

1   

2   

3  

cl（S）＝ O  cl（Ⅰ）＝ 36  

c2（S）＝10  c2（Ⅰ）＝10  
Stopping region to take a tasklhas the following extreme pointsこ  
（1．0．0）  

（4／ 7，3 ／  

（11／ 29，1  
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く 9 ／ 29．5 ／ 29．15  

（15／46，3／23，25／46）  

（3／7，0／140，4／7）  
Stopping（egion to take a task 2 has the following extreme points：  
（0，1，0）  

（0 ／120．1／ 2  
）
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ウ
】
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1
 
 

／
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1
 
 

7
 
 

（3／16．3 ／  
凸
0
 
 

く1／3，1／3，1／3）  
（2／5，1／3，4／15）  
（5／11，4／11，2／11）  
（1／2，1／2，0／120）  
Stopping region to take a task 3 has the 王ollowing extretne points  
（0，0，1）  
（9／13，0／130，4／13）  
（15／23，2／23，6／23）  
（55／103，22／103，26／‖）3）  
（3 ／ 7．2 ／ 7．2 ／ 7）  
（1／3，1  

（3／16，  

（0 ／160．   



Progra皿Listing for TR＝GRApII  

10001モEM ＊＊＊＊＊＊＊祷＊＊＊＊＊＊＊＊＊＊＊＊半＊稀＊＊＊＊＊＊坤坤＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊祷坤＊＊＊＊＊＊＊＊＊  

1010 REM ＊ TRIG‡iAPH：  ＊  

1020 REH ＊  A cornputer program writteれ by Nobuo Takahaslli  ＊  

1030 REM ＊ in the N88－BASIC（86）for ⅣEC PC9801．  ＊  

1040tモEN 稚 It willcalculate and draw 土he stopping r8gion S＊  ＊  
1050 REM 准  for the cas8 0f trichotomy．  ＊  

1060 RE封 q（ See the text of Appendix B for details．  ＊  

1070 REM ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊半＊＊＊＊＊＊禅＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

1080 DTM P（8，7）：D川 D（12，3）：DIM E（12，3）  
1090 DIM A（3，3）：D川 W（7）：DIM B（3）  
1100 RE封 ＊＊＊＊祥＊米桝＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊半＊＊半＊＊＊＊＊＊半＊禅林＊＊＊＊坤＊＊＊＊＊  

1110 REM ＊  Datainput  米  

1120 RE封 ＊＊＊＊＊＊ポ＊坤＊蝉＊＊＊＊＊＊＊坤坤＊＊半＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊蝉＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

1130 PRINT MWellcome to TRIGfiAPH．d  
l140 PRI封T r．I can calculate and draw S⊃＊，N  

l150 PRINT MAllinput data must beintegersH【  
1160 PRINT rTInput theloss function．  
1170 PRINT TILく1，1）＝Or’：A（1，1）＝0  

1180INPUT TIL（1．2）＝11；A（1，2）  

1190INPUT’’L（1，3）＝’’；A（1，3）  
1200ⅠⅣPUT”L（2，1）＝”；A（2，1）  

1210 PRINT MLく2，2）＝0”：A（2，2）＝0  
1220ⅠⅣPUT HL（2，3）＝’t；A（2，3）  

1230INPUTllL（3，1）＝，．；A（3，1）  
1240INPUT”L（3，2）＝’’；A（3，2）  

1250 PRINT．’L（3．3）＝0’1：A（3，3）＝0  

1260INPUT r’Input th8 numb8E Of the managers，m＝n；M  
1270ⅠⅣPUT【Input the observation cost，C工＝【；CI  

12‡；0INPUT …Tnput the communication cost．cT＝■；CT  

1290INPUT”Input the communication cost，CM＝－；CM  
1300 K＝CT：Cニ＝M＊CT＋（N－1）＊CM  

1310 LPRINT YIState  Task≠  

1320 LP王ilIJT M”，蠣1”∵2州，”3“  

1330 FO只Ⅰ三1 TO 3  

1340 LPRユNT I，A（Ⅰ，1），A（Ⅰ．2），A（エ，3）  

1350 NEXT I  
1360 LPRINT TIcl（S）＝ 0”，”cl（Ⅰ）＝”；M＊CI＋M＊CT  

1370 LPRINT’’c2（S）＝”；K，”c2（Ⅰ）＝川；C  
1380 REM ＊＊＊＊＊＊＊＊事坤＊＊＊＊＊＊＊＊＊＊＊榊＊＊＊＊＊禅坤＊＊＊＊＊＊＊禅＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

13901モEM ＊  Coefficients  ＊  

1400 REM ＊坤榔＊＊＊＊祷坤坤＊＊＊＊＊＊＊＊＊＊＊祥＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊禅＊＊＊＊＊  

1410 D（1．1）＝0：D（1，2）＝1：D（1．3）＝0  

1420 D（2，1）＝0：D（2，2）＝2q（C－A（2，3）：D（2，3）＝2q（C  
1430 D（3，1）＝0：D（3，2）＝2＊C：D（3，3）＝2＊C－A（3．2）  

1440 D（4，ユ）＝0：D（4，2）＝0：D（4，3）＝1  
1450 D（5，1）＝0：D（5，2）＝0：D（5，3）＝1  

1460 D（6，1）＝2＊C：D（6，2）＝0：D（6，3）＝2＊C－A（3，1）  
147（〕D（7．1）＝2＊C－A（1．3）：D（7，2）＝0：D（7，3）＝2＊C  

1480 D（8，1）＝1：D（8，2）＝0：D（8，3）＝0  
1490 D（9，1）＝1：D（9．2）＝0：D（9，3）＝0  

1500 D（10，1）＝2＊C－A（1．2）：D（10，2）＝2＊C：D（10，3）＝0  

1510 D（11，1）＝2＊C：D（11，2）＝2＊C－A（2，1）：D（11．3）＝0  

1520 亡〉（12．1）＝0：D（12，2）＝1：D（12，3）＝0  

1530 E（1．1）＝0：E（1．2）＝K＋C十A（2，3）：E（1，3）＝K＋C  

15▲10 E（2，1）＝0：E（2，2）＝K＋3〉ポC：E（2，3）＝K＋3〉■C  

1550 E（3，1）＝0：E（3，2）＝K＋C：E（3，3）＝K＋C十A（3，2）  
1560 E（5，1）＝K＋C：E（5，2）＝0：Eく5．3）＝K＋C十A（3，1）  

1570 E（6，1）＝K＋3＊C：Eく6，2）＝0：E（6，3）＝K十3＊C  

1580 E（7，1）＝K十C＋A（1．3）：E（7，2）＝0：Eく7．3）＝K＋C  

1590 E（9，1）＝K＋C＋A（l．2）：E（9．2）＝K＋C：E（9，3）＝0  
1600 E（10．1）＝K十3）トC；E（10．2）＝X十3）＊C：E（10．3）＝0  

1610 E（11．1）＝K＋C：E（11，2）＝K＋C＋A（2，1）：E（11，3）＝0  
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1620 fほH ＊祥坤鼎＊＊事＊＊＊＊＊＊＊ポ＊＊＊禅坤坤稚＊＊＊ポ半＊＊禅＊＊＊＊＊＊＊＊半裸＊＊＊＊＊＊＊＊＊＊＊＊＊＊禅＊＊＊  

1630 REM ＊  Graphic proc8dur810f 2  ＊  

16401モE川 蝉  Delete the fo1lowing 61ines except for NEC PC9801・ ＊  
1650 REM ＊＊＊＊＊＊半群＊＊＊＊＊＊＊＊＊ポ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊米＊＊＊＊＊ポ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

1660 CL5 3  
1670 DEF FNXくX）＝100＋400＊X  
1680 DEF FNY（Y）＝180－200＊Y  

1690 LrNE（FNX（0），FNYく0））－（FNX（1），FNY（0））  

1700 LIⅣE（FNX（0）．FNY（0））－（FNX（1／2），FNY（1．732／2））  
1710 LINE（FNX（1），FNY（0））一（FNX（1／2），FNYく1．732／2））  
1720 REM ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊ポ＊＊＊＊＊＊＊＊＊＊＊  

1730 REM ＊  Maiれ prOgram  ＊  

1740 REM ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊半＊＊＊＊＊＊＊＊＊  

1750 FOR N＝1TO 3  
1760IF N＝1Tt］EN Jl＝2：J2＝3  

1770‡F N＝2 mEⅣJl＝3：J2＝1  
1780 TF Ⅳ＝3 THEN Jl＝1：J2＝2  
1790 FOR J＝2 TO 8  
1800 P（］，1）＝0：P（J，2）＝0：P（J，3）＝0  
1810 P（J，Jl＋4）＝1：P（J，J2）＝1：P（」．J2十4）＝1  

1820 NEXT J  
1830 LPRl封T”Stopping r8gion to take a task”；N；”has the fo1lowing extreme points  
1840IF N＝lTHEN LPRINT”（1，0，0）”  

1850IF N＝2 TllEⅣ LPR工NT －（0，1，0）”  
1860IF N＝3 THEN LPRINT”（0，0，1）【  

1870 FOfi工1＝1TO 3  
1880 FOR I2＝5 TO 7  
189（〕FOR エ3＝9 TO ll  

1900 FOR I＝1TO 3  
1910 B（Ⅰ）＝E（Il，Ⅰ）＋E（エ2，Ⅰ）＋E（工3，Ⅰ）一2＊A（エ，N）  

1920 ⅣEXT I  
1930Ⅰ＝Il  
1940 GOSUB 2660  
1950 GOSUB 2390  
1960Ⅰ＝Il＋1  
1970 GOSUB 2660  
1980 GOSUB 2390 
1990Ⅰ＝Ⅰ2  

2000 GOSUB 2740  
2010 GOSUB 2390  
2020Ⅰ＝‡2＋1  

2830 GOSUB 2740  
2040 GOSUB 2390  
2050Ⅰ＝13  
2060 GOSUB 2820  
2（】70 GOSUB 2390  
20日0Ⅰ＝Ⅰ3＋1  

2090 GOSUB 2820  
2100 GOSUB 2390  
2110 ⅣEXT I3  
2120 ⅣEXT I2  
2130 NEXT エ1  

2140 FOR M＝1T0 8  
2150 S＝0  
2160IF P（M，1）＝O THEN S＝S＋1  

2170 TF P（軋2）＝O TIIEN S＝S十1  

2180 TF PくM，3）＝O TllEN S＝S＋1  

2190IF S＞1GOT0 2330  
2ヱ80 FOfiJ三1TO 7  
2210 W（J）＝P（M．J）  

2220 ⅣEXT J  
2230 LPRINT【ぐ；W（1）；ソ’；Wく5）；”，【；Wく2）；’／”；W（6）；’，”川く3）；ソー；W（7）；”）【  
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22JlO REM ＊半坤＊＊＊＊＊＊坤＊＊＊＊＊＊＊＊禅＊＊＊＊＊＊＊＊＊＊＊坤＊＊祥＊＊＊滞＊＊＊坤＊＊＊＊＊＊＊＊坤＊＊＊＊＊＊＊＊  

2250 REM ＊  Graphic procedure 2 0f 2  ポ  

2260 REM ＊  Delete the folユowiTlg 41iTleS eXCept for ⅣEC PC9801・ ＊  
2270 REM ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊￥＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊ポ＊  

2280 C＝巨－W（2）／W（6）－W（1）／W（5）／2：D＝（W（1）／W（5））＊1．732ノ2  

2290IF M＝1GOT0 2310  
2300 L川E（FNX（A），FNY（B））一（FNX（C），FNY（D））  

2310 A＝C：B＝D  

2320 NEXT M  
2330 NEXT N  
23‘10 EⅣD  
2350 RE朗 ＊＊＊＊＊＊半＊＊躊坤禅＊＊＊准＊＊坤禅林＊半＊＊＊＊＊＊＊坤＊＊雄＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

2360 REM ＊  ConstrairLt Check subroutine  ＊  

2370 RE朗 ＊＊＊＊＊＊半＊＊＊＊坤＊＊＊＊＊＊半坤坤＊＊＊＊＊＊＊＊＊＊＊裸＊＊＊半＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

2380 S三0  

2390IF Wく4）＝O THE封 RETURN－  
2400Ⅰ4＝Il：A＝2  
2410 GOSUB 2550  
2420 工4＝f2：A＝6  
2430 GOSUB 2550  
2440Ⅰ4＝Ⅰ3：A＝10  

2450 GOSUB 2550  
2460 TF S＝1THEN RETUR  
2470 FOR J＝1TO 4  
2480 W（J）＝ABS（W（J））  

2490 NEXT J  
2500 FOR J＝1TO 3  
251〔】GOSU8 2890  
2520 NEXT J  
2530 GOSU王；3040  
2540 RETUIモN  
2550IF14＝A GOTO 2590  
2560IF（D（Ⅰ4，1）＊W（1）＋D（Ⅰ4，2）＊W（2）＋D（工4．3）＊W（3））／W（4）くO THEN S＝1  
2570IF（D（Ⅰ4＋1，1）＊Wく1）＋D（Ⅰ4＋1，2）＊W（2）＋D（Ⅰ4十1，3）＊W（3））／Wく4）くO THEN S＝；1  

2580 RETURN  
25gOIF（D（Ⅰ4，1）＊W（1）＋D（Ⅰ4，2）坤W（2）＋D（Ⅰ4，3）＊W（3））／Wく4）＞O THEN S＝1  
2600IF（D（丁4十1，1）＊Wく1）＋D（Ⅰ4＋1，2）＊W（2）＋D（Ⅰ4＋1，3）＊W（3））／W（4）＞O THEN S＝1  

26ユO RETU只封  
2620 REM ＊＊＊＊＊＊＊＊＊＊坤＊＊＊＊＊＊＊＊坤＊＊＊稚＊＊＊＊＊＊＊＊＊＊＊＊坤＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊祥＊＊＊裸  

2630 REM ＊  Type lintBrSeCtion subroutin8  稚  

2640 REM ＊＊＊＊￥＊＊＊＊礪半裸＊＊＊＊＊＊＊＊＊＊＊坤＊＊＊＊＊半禅林＊稚＊＊￥＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊禅  

2650 W（1）＝B（3）＊D（Ⅰ，2）一B（2）＊D（Ⅰ，3）  
2660 W（2〕＝Bく1）＊D（エ，3〕  
2670 W（3）＝－B（1）＊D（Ⅰ，2）  

2680 W（4）＝DくⅠ，3）米（B（1）－B（2））＋D（工，2）＊（B（3）一Bく1））  

2690 RETURⅣ  
2700 REH ＊坤＊＊＊＊＊稚＊＊＊坤＊＊＊＊＊＊＊＊坤＊＊＊＊＊＊＊＊＊＊＊＊雄＊＊＊＊＊＊＊＊＊坪＊＊＊＊＊＊＊＊＊＊＊ポ＊＊＊  

2710 REM ＊  Type 2intersection subroutine  ＊  

2720 REM ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊禅＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊禅杵＊＊＊＊ポ＊＊＊＊＊坤＊＊＊洲＊＊＊＊＊  

2730 W（1）＝－B（2）＊D（Ⅰ，3）  

2740 W（2）＝B（1）＊D（Ⅰ，3）－B（3）＊D（Ⅰ，1）  
2750 W（3）＝B（2）＊D（1，1）  

2760 W（4）＝D（エ，3）事（B（1）－B（2））十D（エ，1）＊（B（2）－B（3））  

2770 RETU‡iN  
2780 RE朗 ＊＊＊＊＊＊＊事幕禅＊＊＊＊＊＊禅＊＊＊＊＊＊＊＊＊＊＊耳＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊坤＊＊＊半＊＊＊  

2790 fほM ＊  Type 3int8rS8Ction subroutin8  ＊  

2800 RE財 ＊＊＊＊＊＊＊＊半群＊樺＊＊准＊＊＊＊＊＊＊＊蝉＊＊＊ホ＊禅＊＊＊＊＊＊ポ＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

2810 W（1）＝B（3）＊D（Ⅰ，2）  

2820 W（2）＝－Bく3）＊D（Ⅰ．1）  

2830 W（3）＝B（2）＊D（Ⅰ．1）－B（1）＊D（Ⅰ．2）  
2840 W（4）＝D（Ⅰ，2）＊（B（3）－B（1））＋8（エ．1〕＊（B（2）－B（3））  

2850 RETUfiN  
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2860 REM ＊＊＊＊＊＊禅＊＊坤禅＊＊＊＊＊＊＊＊＊＊＊＊坤半＊半＊米＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊  

2870 REM 半  尺8duction subroutine  ＊  

2880 REH ＊＊＊＊＊＊＊＊＊神津＊＊＊＊＊＊禅禅＊半＊＊＊稚＊＊＊禅＊禅＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊半＊＊＊准＊＊＊＊＊米  

2890 X＝W（J）：Y＝W（4）  

2900 S＝Ⅹ  

2910IF S＜2 GOT0 299（〕  

2920IF Y－S＊（ⅠⅣT（Y／S））＝O GOTO 2950  
2930 S＝S－1  

2940 GOTO 2910  
2950 rF X－S＊（INT（Ⅹ／S））＝O COTO 2970  
2960 GOTO 2930  
2970 X＝Ⅰ封T（X／S）：Y＝王NT（Y／S）  

2980 GOT0 2900  
2990 W（J）＝X：W（J＋4）＝Y  

3000 fほTUfiN  
3010 REM ＊＊＊＊＊米＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊禅＊＊禅＊＊禅坤＊＊＊＊宰＊＊＊半＊＊＊＊＊＊＊  

3020 REM ＊  Sort and arrange subroutine  ）ド  

3030 RE朗 ＊＊＊＊＊＊＊＊禅礪＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊半坤＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊坤半＊＊＊＊米＊  

3040 L＝2  
3（〕50IFl中（Jl）＝O GOTO 327〔）・  

3060 TF WくJ2）＝O GOTO 3230  
3070 Ⅹ＝（WくJl）／W（Jl＋4））／（W（J2）／W（J2＋4））  

3080 FOR J3＝2 TO 8  
3090 Y＝（P（J3，Jl）／P（J3，Jl＋4））／（P（J3，J2）／P（J3，J2＋4））  
3100 工F X＝Y GOTO 3220  
3110IF X＞Y GOTO 3140  
3120 L＝L＋1  

3130 NEX了J3  
3140 FOfiM＝2 TO ∈‡－L  
3150 FOR J＝1TO 7  
3160 P（8－M＋1，J）ニP（8一札J）  

3170 NEXT J  
3180 NEXT M  
3190 FOR J＝1TO 7  
3200 P（L．J）＝W（J）  

3210 ⅣEXT J  
3220‡iETURN  
3230 FOR J＝1T0 7  
3240 P（1，J）ニW（J）  
3250 NEXT J  
32601モETURN  
3270 FOfiJ＝1TO 7  
3280 P（8．J）＝W（J）  
3290 NEXT■J  
3300 RETURⅣ  
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ÅppEⅣD工Ⅹ C QロESで工0ⅣS 工ⅣJÅPAⅣESE  

This appendix is intended to give the interested reader a 

Japanese description of the questions referred toin the text．   

Since these questions have not been planned to be usedin English   

at the research，the questions might bel00SelY tranSlated and   

not word for wordin the text to facilitate the understanding of   

their realmeaning．The reader whois interestedin other   

questions on this research is referred to Takahashi and 

TakaYanagi（1985）．  

The questions referred toin the text correspond to the   

questionsin this appendix as f01lows：  

Text  Appendix  

工工．4．（b）  

工工．3．  

工工工．1．  

工工工．2．  

工工．2．  

Questionl．   

Quest土on 2．   

Ques七土on 3．   

Question 4．   

Ques亡土on 5．  

The financialindicators in Section 4．2 are calculated using the   

data obtained bY Question ＝in this appendix．  
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Theitemsin Tablelcorrespond to theitems of the   

question ＝＝・3in this appendix as f0110WS：  

＝tem number in Tablel  Question ＝＝．3  
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記入にあたってのお願い  

1．設問に対して予め用悪されている解答が貴社の実情を正確に表現していない場合があると思いますが，この場合に   

もおおよその見当で結隅ですから，貴社の実十利こ良も近いと思われるものを選んで下さい。  

2・［⊃互］の撃？甲j千早lつだけ番号に○をつけて下さい0  

3．数字は1枠に1字ずつど記入下さい。  

4．調茂男は，昭和58年1月20日までに必ずご投函‾Fさるようにお願いいたLます。  

企業におけるコミュニケーションの将来形態についての質問調査表  

（提出期限 昭和58年1月20日）  

貴  社  名  

ど記入者の職名  （職名）   

お よ び氏名  （氏名）  （電話）   

＊この調査結果のまとめの資料をご希望の場合は，資料がまとまり次第，記入者様あてに資料をお送りいたLます   

ので，どちらかに○印をおつけ‾Fさい。  

a．必 要一－－－・－  資料の送付先（住所）  

b．必 要 な い  

Ⅰ．   

貴社の経営指標をお教え‾Fさい。（年2回決算の場合には年間合計数字でご記入下さい。）  

昭和53年度   昭和54年皮   昭和55年度   昭和56年度   

売 上 高   … 百万円  t l百万円  …首万円  巨小串万円   

税引後純利益  

使 用  

総  

資  

本   
…l百万円  … 百万円   

通 信 費   室 百万円  【＝‥車万円  室 百万円  ，・ を 百万円   
注）マイナスの数字は頭部に▲印をおつけ下さい。  
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Ⅱ  

1・これ以後の設問はt貴社にとって最も売上高が大きいというように，主力となっている業種に屈する部門の紐帯  

について・お答えしていただきたいと思いますが，その業種名を具体的にお答え下さい。  

2・その業種の競争他祉と比べて・あなた白身は・貴社のその業種に屈する部門の組竜の全体護持を個人的にはどう   

評価していますか。次の中から1つ選んで○印をおつけ下さい。  

1．この業種での平均的某紙より上である。  

2．この業種では平均的な業絹である。  

3．この薬種での平均的業績より下である。  

3，次の（aト（i）の各項目について，貴社が該当すると思われる方を実態に即して考えて，1か2のどちらか1つを○   

印でかこんで下さい。  

1・企業全体のタスク（課題・業務）は，あらかじめ撒能別に分化されていて，その職能別の専門化が行な  

われている。  

2．知識と経験は，企業の共通のタスク（課題■業務）に貢献するように専門化されている。  

（aI  

㈲  1．個々の課業は抽象的で，従業員は企業全体の目標の達成よりも，むしろ，目の前の手段の技術的改善を  

追及しがちである。  

2．個々の課業は具体的に，企業の全体的状況の中で把握されている。  

1．組織の各階層では，個々の課業は，その直接の上司によって調整されている。  

2．個々の課業の調整は，他の人との相互作用を通して行なう。‥  

（c）  

1．各職務には明確に限定された権限と義務と手続とが与えられている。  

2．問題が発生したような場合でも，誰か他の人の責任として片付けられることはなく，そこには職務とし  

ての技術的な規定を越えての企業とのかかわりがある。  

（d）  

1．調整を行なう際には．情報は上位層へ独占的に集中する。  

2．僧職は，指定問題ごとに定められた統制，権限，伝達のセンターに集められる。  

旧  

1．組竜のメンバー間の相互作用は，上司と部下との問の指示伝達のように，垂直的に行なわれる。  

2．組織を通しての伝迅は，垂直的というよりは．むしろ水平的に行なわれる。  

1．伝達の内容は．指示．決定である。  

2．伝達の内容は．指示，決定よりも．むしろ惜乳 助言である。  

（h）  

1．組社内郡で役立つ特定の知識，経験．技能が重要視される。  

2、企其の外部でも通用する専門知識が重要視される。  
＝  
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4．責社での活動計画の決定，実行についてお答え下さい。  

（a）貴社で，会社の活動計画を決定する際にとる方法は，次のうちのどれに該当するとお考えですか。1つだけ   

○印でかこんで下さい。  

1．将来起こりうる事態について．積極的に評価・予測を行ない．その結果．将来起こるだろう孤矧こつい   

ての確信に基づいて，活動計画を決定する。  

2．．むしろ，将来どんな事態になっても，損失を最小に抑え．最低限の成果を確保できるように，活動計画  

を決める。  

3．その他（具体的にご記入下さい）  

「  1  

㈲ 貴社では，そのようにして決定した活動計画を実行する際に，実行する部門（□で示す）とその上司（○で示   

す）との間の権限関係はどのようになっているでしょうか。次のうちのどちらか1つをお選び下さい。  

＊以下の設問は，貴社が製造業の場合だけお答え下さい。  

Ⅲ  

1．貴社の生産設備や装置の経済的な陳腐化の年数（スクラップ・アンド・ビルドの周期）は，最近ではどの程度で  

しょうか。  

約⊂］年   

2．貴社の主要製品の最近でのライフ・サイクルの長さはどの程度でしょうか。  

約⊂□年  

132   



REFEREⅣCES  

ARROWIK．J．1BLACKWELLID．AND G＝RSH＝CK（M・A・1949・BaYeS and minimax  

Econometrica17，  S01utions of sequentialdecision problems．  

213－244．   

BARNARD′C．工．   1938．The Functions of the Executive．Harvard  

UniversitY Press，Cambridge，Mass．   

BELLMAN，R．1957．Dynamic Program旦主圭旦．Princeton University Press，  

Princeton，NewJerseY．  

Games and  BLACKWELL，D．AND G＝RSH＝CK，M・A．1954．些些些里！廷  

John WileY ＆ Sons．New York．  Statistical Decisions．  

Of ェnnova亡土on．  BURNS，T．AND STALKER′G．M．1961．The Management  

Tavistock′ London．   

COHEN，M．D．，MARCH．J．G．AND OLSENIJ．P．1972．A garbage can model of  

Administrative Science  Organizational choice．  

1－25．   

DAV＝S，S．M．AND LAWRENCE，P．R．  

Quarterl竺17′  

1977． Matrix．   Addison－WesleY，  

Reading，Mass．   

DeGROOT，M．H．1970．Optimal  

New York．  

Statistical Decisions．  McGraw－H土11′  

Dec土s土on  Mathematical Statistics：  FERGUSON′で．S．1967．  

阜pprc）aCh・Academic Press，New York・  でheoretlc  

GAエBRA＝TH，J．1973．Designing Complex  

WesleY，Reading，Mass．  

anizations．Addisonq   

133  



● HAX．A．C．AND MAJLUF，N．S．1981．Organizationaldeslgn：a SurVeY  

Research 29′ 417－447．  and an approach．Operations  

Businesses  an土zat土on   JANGER．A．R．1979．  Matrix Or  

Conference Board Report No・763・EIsevier Science Publishersr   

Amsterdam．  

an土zat土ons．  KAGONO′T．1980．ContingencY 軍唾ヱ旦星 Management  

Hakuto Shobo，TokYO（inJapanese）．   

KOONTZIH・10TDONNELLtC・AND W】∃＝HR＝CHJH・1980・MapaqementlEd・7・  

McGraw－Hi11，New York．  

anization and Environment：  1967． Or  LAWRENCE，P．R．AND LORSCH′J．W．  

and ＝ntegration．Harvard University  Differentiation  Man革ginq  

Press，Cambridge，Mass．   

MARCH，J．G．AND S＝MON，H．A．1958．  John Wiley ＆ Sons，  ani2：ations．  

New York．   

MARSCHAK，J．AND RADNER．R．  1972．Econom土c  でeams．Yale  叫≦娃  

UniversitY Press，New fIaven．   

OUCH＝，W．G．ANDJOHNSON，J．B．1978．TYPeS Of organizationai control  

and their relationship to emotionalwe11being．  

Quarterlv 23，293－317．  Administrative Science  

PADGETT，J．F．1980．Managlng garbage can hierarchies．  

Administrative Science  Quarterly 25．583－604．  

PASCALE，R．T．1978．Communication and decision making across  

Cultures：Japanese and American comparison．  Adm土n土strat土ve  

Sc土ence  Quarterly 23．91－110．  

Models wi七h  0 ヒ土鱒1zat土on  

1土ca七10nS．  H01den－Day′ San Francisco．  

SCH00NHOVEN，C・B・1981・Problems with contingencY theorY：teSting  

134   



assumption hidden within the language of contingency 

Iltheory■ll  Quart寧ご1y 26．349－377．  Administrative Science  

Macmillan，New Yok．  S＝MON，H．A．1947．Administrative Behavior．  

TAKAHASH＝，N．1983．EfficiencY Of management sYStemS under  

Behaviormetrika  uncertaintY：Short－run adaptive processes・   

14′ 59－72．   

TAKAHASH＝，N．1985．Management systems under uncertaintY：mOdels  

and emplrical   

（in Japanese）．  

research．0r  ranizational Science 19（3）．61－72  

TAKAHASH＝，N．1986．On the principle of unitY Of command：  

application of a modeland emplricalresearch．                                                                                                                               ●  Behavloral  

Sc土ence  31′ 42－51．   

TAKAHASH＝，N．AND TAKAYANAG＝，S．1985．Decision procedure models  

and emplricalresearch：theJapanese experience．  Human  

Rela亡ions  38′ 767－780．   

WALD，A．1947．SequentialAnalysis．John WileY ＆ Sons，New York。  

135   


	0001.tif
	0002.tif
	0003.tif
	0004.tif
	0005.tif
	0006.tif
	0007.tif
	0008.tif
	0009.tif
	0010.tif
	0011.tif
	0012.tif
	0013.tif
	0014.tif
	0015.tif
	0016.tif
	0017.tif
	0018.tif
	0019.tif
	0020.tif
	0021.tif
	0022.tif
	0023.tif
	0024.tif
	0025.tif
	0026.tif
	0027.tif
	0028.tif
	0029.tif
	0030.tif
	0031.tif
	0032.tif
	0033.tif
	0034.tif
	0035.tif
	0036.tif
	0037.tif
	0038.tif
	0039.tif
	0040.tif
	0041.tif
	0042.tif
	0043.tif
	0044.tif
	0045.tif
	0046.tif
	0047.tif
	0048.tif
	0049.tif
	0050.tif
	0051.tif
	0052.tif
	0053.tif
	0054.tif
	0055.tif
	0056.tif
	0057.tif
	0058.tif
	0059.tif
	0060.tif
	0061.tif
	0062.tif
	0063.tif
	0064.tif
	0065.tif
	0066.tif
	0067.tif
	0068.tif
	0069.tif
	0070.tif
	0071.tif
	0072.tif
	0073.tif
	0074.tif
	0075.tif
	0076.tif
	0077.tif
	0078.tif
	0079.tif
	0080.tif
	0081.tif
	0082.tif
	0083.tif
	0084.tif
	0085.tif
	0086.tif
	0087.tif
	0088.tif
	0089.tif
	0090.tif
	0091.tif
	0092.tif
	0093.tif
	0094.tif
	0095.tif
	0096.tif
	0097.tif
	0098.tif
	0099.tif
	0100.tif
	0101.tif
	0102.tif
	0103.tif
	0104.tif
	0105.tif
	0106.tif
	0107.tif
	0108.tif
	0109.tif
	0110.tif
	0111.tif
	0112.tif
	0113.tif
	0114.tif
	0115.tif
	0116.tif
	0117.tif
	0118.tif
	0119.tif
	0120.tif
	0121.tif
	0122.tif
	0123.tif
	0124.tif
	0125.tif
	0126.tif
	0127.tif
	0128.tif
	0129.tif
	0130.tif
	0131.tif
	0132.tif
	0133.tif
	0134.tif
	0135.tif
	0136.tif
	0137.tif
	0138.tif
	0139.tif
	0140.tif

