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Decision Procedure Models and Empirical Research:

A Case of Japanese Firms®

-~ Abstract

This paper considers a new typology of decision procedures, the
"fixed-size procedure" and the "sequential procedure," associated
with the way of discovering of new alternatives. We discuss simple
decision process models of these decision procedures, and hypothesize
that decision makers with the sequential procedure search the smaller
number of alternatives than ones with the fixed-size procedure. Our
empirical research on Japanese firms supports this hypothesis, and
we obtain the findings; when faced with greater uncertainty, the
fixed-size procedure firms take organizing modes to increase
information processing capacity, and the sequential procedure firms
take ones to decrease the need for information; the fixed-size
procedure firms take "Japanese!" conflict resolution modes but the
sequential procedure firms not. Thus we are fo provide a new point
of view for the study on decision processes and Japanese management

methods,



1. Introduction

The pioneering work of Simon (1947) initiated the studies on
decision processes in the organizational context (e.g., Cyert, Simon,
and Trow, 1956; March and Simon, 1958; Cyert and March, 1963; Simon,
1970; 1977; Newell and Simon, 1972; Cohen, March, and Olsen, 1972;
etc. )., Mintzberg, Raisinghani, and Theoret (1976) classified the
research on decision processes into three groups; research by cognitive
psychologists on individual decision making, research by social
psychologists on group decision making, and research by management
theorists and political scientists on organizational decision making.
We study the organizational decision processes from the viewpoint
of the cognitive research on individual decision making of their
classification by introducing of a new typology éf decision procedures,
the "fixed-size prdcedure” and the "sequential procedure,"”

'lIn accordance with the classical rational decision making method,
a decision maker is described as going through a set of processes
where he (1) identifies and systematically orders objectives and
values, (2) surveys possible alternatives of achieving those values,
(3) exhaustively examines their sequences, and (4) makes a choice
that reaches some acceptable level of achievement (c¢f. Lindblom,
1959; 1968; March and Simon, 1958). Our decision procedures is mostly

concerned with (2).



To be exact, a "decision procedure" defines the way of discovering
of new alternatives and stopping of the discovering process: When
the fixed-size procedure is taken, the decision maker comprehensively
surveys the fixed-size possible alternatives before (3) and (4);
when the sequential procedure is taken, he searches an alternative
ai a time, and accepts this alternative if it reaches the level, and
rejects it and returns to (2) if not.

The purpose of this paper is to introduce this new typology of
decision procedures into identifying organizational decision processes
and to relate these decision procedures to the management patterns
in the organizations, To attain the objectives, we give the precise
definition of these decision procedures and a fundamental hypothesis
is derived by using simple models of the decision procedures (Section 2).
This hypothesis is supported by our empirical research on the case
of Japanese firms (Section 3). Our empirical research is accompanied
with interesting findings that relate the decision procedures to
conflict resolution and organizing modes (Section 4). We propose our
interpretations of these findings (Section 5) and discuss the

implication of the results for Japanese management {Section 6).



In (4) of the set of processes, we assume the decision maker to
choose the alternative that reaches some acceptable level, that is,
we assume satisfactiry standards, Cyert, Simon, and Trow (1956), and
March and Simon (1958) gave the precise definition of satisfactory
standards, and compared the satisfactiry alternative with the optimal
alternative. They stated that most human decision making is concernegd
with the discovery and selection of satisfactory alternatives; only
in exceptional cases it is concerned with the discovery and selectien
of optimal alternatives. Therefore, we focus on the ways of
discovering and selecting of satisfactory alternatives as indicated

in (&) of the set of processes,

2. The Models

We introduce two types of decision procedures, the fixed-size
procedure and the sequential procedure which are well-known sampling
procedures in statistical situation (Blackwell and Girshick, 1954;
DeGrodt, 1970; Lippman and McCall, 1976). The decision maker is called
to take the fixed-size procedﬁre if he firstly discovers the set of
possible alternatives whose size is fixed in advance, and secondly
select a satisfactory alternative from this set. Cn the other hand,
if the decision maker discovers alternatives in sequence, and at each
stage he searches an alternative and decides on the basis of the
information thus far collected whether to stop searching and sslect
the alternative or to discover another alternative at least, then

he is called to take the sequential procedure,



To describe the underlying property of these decision procedures,

we make the decision process models, and compare the fixed-size procedure

with the sequential procedure, First, we build the decision process

model in the case of the‘fixed-size procedure. For the i-th

. alternative, let Xi,be the random variable which has value 1 if the

i-th alternative 1is satisfactoryland 0 otherwise., Let Si be the sample

space of the random variable Xi then Siz{O,l} i=1,2,44.,5, wWhere s

is the number of the alternatives under consideration which is fixed

in advance., The space of outcomes S consists of the 28 points, and
S:Slxs2
X:(xl,xa,...,xs)es.

Xoooxs
S’

~ Let m denote the number of coordinates that have value 1 in x. Since
the decision maker takes the fixed~size procedure, he accepts some
satisfactory alternative if m>0, and rejects all s alternatives if
rm=0,

In most real situations, discovery of alternatives is costly, and
the decision maker might greatly improve his situation if at each
stage he balances the cost of searching future alternatives against
the expected gain of alternatives from such a search process., In fact,
the decision maker can economize on time, transactions costs, search
costs, and information processing costs necessary to discover and
select alternatives if the alternatives are discovered one at a time
and appropriate decision are made as soon as the action, to accept
the alternative and to reject it, becomes known. Thus, the decision
maker can economize on time and resources by taking the sequential

procedure.,



To illustrate the merit of the sequential procedure, we show that
it reduces the number of alternatives which are consequentially
examined. For example, let s=5, in the case of the fixed-size
procedure, the decision maker must always search and estimate five
alternatives, but in the case of the sequential procedure, the decision
maker must search and estimate five alternatives only if two outcomes
of 25=32 points of S occur;

(0,0,0,0,0), (0,0,0,0,1).

To be exact, the expected number of alternatiﬁes in the case of the
sequential procedure is giveﬁ by

EN= =ln(1-p)n'1p+5(l#p)5,
if Xi's are independent and identically distributed random variables,
and p:Pr{Xizl}. From this expression, EN=5 only if p=0, and ENLS
if p70. In most real situation, the probability p that an alternative
discovered by the decision maker is satisfactory is not zero, then
the expected number of alternatives in the case of the sequential
procedure is always less than that in the case of the fixed-size
procedure., Thus the sequential procedure reduces the number of
alternatives to be discovered‘in comparison with the fixed-size
procedure. If p=0.25, then EN=3.051 and we can save about LO% of the
number of alternatives by taking theksequential procedure. In general
cases that p>0, EN<s can be proved as follows:

EN= izln(l—p)n"lms(l-p)S

<Zi:ls(l-p)n"lp+s(l—p)s
=5(1-(1-p)®)+s(1-0)°

=8.



We are now in position to propose the following important hypothesis,

Hvoothesis 1. The decision maker who takes the sequential procedure

searches the smaller number of alternatives than the decision maker

who takes the fixed-size procedure,

This hypothesis characterizes an important and underlying aspect

of decision procedures, and will play a key part in the interpretation
0f our findings in Section 5. Organizations probably use both decision
procedures at one time, but each decision maker in the organizations
use one at a decisiﬁn opportunity even if he shifts'ﬁetween decision

- procedures in a long term. The decision procedure taken by a decision
maker can be essentially classified into one of two at a decision

F opportunity although decision processes within organizations are

messy and ill-defined. Our typology is useful enough for the analysis

of a decision maker's process at one time.

%, Methods and Results

Methods

This study focused on the decision procedureé of the large Japanese
* firms listed on the Securities Exchanges (N=299), and the research
was carried out in January 1983. This article reports on data obtained
from the mailed questionnaires, each of which is éddfessed to a

planning manager of the head office at a firm,



Actual respondents include 3 managing directors, 28 general managers,
24, assistant general managers, 80 managers, 9 assistant managers,
and 25 subsection heads. The reépondents were asked to report the
kind of the decision procedure and the number of alternatives under
consideraticn for ”therlatest decision at removal or newly establishment
of a factory, a branch, and an office," since such decisions on location
plans are common in every industry.

To test Hypothesis 1, the respondents answéred the following
question abouf their latest decision (the original questionnaire 1is

written in Japanese).

Question 1., (1) When your organization decided the latest location

plan at removal or newly establishment of a factory, a branch, and

an office, which type of decision procedure was taken? Please circle

an item of:

(a) First, plural number of alternatives were made, and secondly, one
of them was chosen after simultaneous consideration,

(b) Alternatives were made and chosen in sequence, that is first of
all, an alternative was m%de and considered and then chosen if
it was satisfactory, and if not, another alternative was made
and ... o

(2) How many alternatives did you consequentially consider in this

decision process about the location plan? Please indicate the number

of alternatives.
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This question uses the categories of decision procedures; (a) in

(1) means the fixed-size procedure and (b) the sequential vprocedure,

Results
Table 1 compares decision processes for the fixed-size procedure

and ones for the sequential procedure in Japanese firms,
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The proportions of the fixed-size procedure and the sequential procedure
are summarized, and 58.4% of total firms take the fixed-size procedure

. and 41,6% the sequential procedure, Especially, 73.7% of Banking
answered to take the fixed-size procedure, and 75.0% of Construction

the sequential procedure. | -

In all industries except Construction, Wholesale and Retail Trade,
the mean numbers of alternatives in the case of the sequential procedure
are less than that in the case of the fixed-size vprocedure. The mean
number of alternatives in the case of the fixed-size procedure is
4.77, and 3.16 in the case of'the sequential procedure in total.

To test Hypothesis 1, Table 2 compares, by t-tests, the mean numbers

of alternatives for different decision procedures.
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The mean number of alternatives in the case of the sequential procedure
is significantly less than the mean number of alternatives in the
case of the fixed-size procedure in total and manufacturing industry.

Therefore Table 2 supports our hypothesis.

4, Findings

In Sections 2 and 3, we derive Hypothesis 1 from analysis of simple
decision process models, and our empirical data support this hypothesis,
We simulﬁaneously asked other questions in the questionnaire, and
obtain interesting findings as to the relationship between the decision
procedures and the management patterns, Our findings relate the

decision procedures to conflict resolution and organizing modes.

Conflict Resolution Modes

We investigate the conflict resolution modes which were studied
by March and Simon (1958) and Lawrence and Lorsch (1967). We modified
the dimensions in order to fit the actual modes in Japanese firms,

and each respondent answered the following question:

Question 2. On the modes below, please indicate the mode of resolution

taken for interdepértmental conflict:

(a) Resolutionkthrough debating on the issue in the conference,

(b) Resolution by formal terminal decision on mutual agfeement obtained
through informal negotiations.

(¢) Resolution by the common superior.
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Item (b) is referred to as "nemawashi (root binding)" in Japanese,
which is a generally known mode of conflict resolution in Japan.
Since we investigated the mode of resolution taken for interdepartmental.
conflict, this question was intended for only manufacturing firms.

‘Table 3 suggests a tendency that the fixed-size procedure firms
take conflict resolution modes of conference and ''nemawashi,! and
that the sequential procedure firms take conflict resolution modes by
a common superior. This relevance is statistically significant at

p=0.0009,
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Hence we obtain the following finding.

Finding 1. The fixed~size procedure firm takes conflict resolution
modes through the decision processes jointly made by many peréons,
and the sequential procedure firm takes conflict resolution modes

through the decision processes by a single person.

In other words, much of the fixed-size procedure firms take
so-called Japanese conflict resolution modes, "nemawashi!" and
conference, which were characterized as Japanese management methods
by Pscale (1978) and Ouchi and Johnson (1978). Much of the segquential
procedure firms take conflict resolution modes by a single powerful
superior, which were characterized as American management methods

by them.
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Thus, Table 3 implies that the fixed-size procedure firms take
Japanese methods, and that the sequential procedure firms take
American methods., In fact, as illustrated in Table 1, 58.4% of

investigated Japanese firms' respondents take the fixed-size procedure,

- and in all industries except Construction, the number of the fixed-size

procedure firms is greater than that of the sequential procedure firms.

Organizing Modes

Galbraith {(1973; l97?)_thought that the oréanization could take
organizatidn design actions when confronted with uncertainty., First,
the organization can act in two ways to reduce the need for information
processing; (a) creation of slack resources (b) creation of self-
contained tasks., And second, the organization can act in two wajs
to increase its capacity to process more information; (c) investment
in vertical information systems (d) creation of lateral relations, -

The organization must adopt at least one of the four actions when
faced with greater uncertainty. We call these design actions
"organizing modes."

These organizing modes weré questioned by using Galbraith's
categories. For the production, sales, research, and corporate division,
the respondents of the manufacturing firms answered the following

question.
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Question 3. Please indicate an organizing mode most frequently
taken when your organization was confronted with the coordiﬁation
problem arised from great uncertainty:

(a} To reduce performance levels for each organization unit, that is,
to form additional time that the consumer must wait and to form
in-process inventory.

(b) To change the task design for each group to have all the resources
necessary to perform its task, e.g., to create groups around
product lines, each of which would contain tﬁe input resources
necessary for the task.

(¢c) To create systems that collect information at the point of origin
and communicate it to the appropriate places in the organization,
e.g., to employ computers, assistants-to.

(d) To employ lateral decision processes which cut across lines of
authority, and to remove the level of decision making down to

where the information exists.

In this question, item (a) means creation of slack resources, (b)
creation of self-contained tééks, (¢) investment in vertical information
systems, and (d) creation of lateral relations.

Table 4 suggests existence of statistically significant relevance
between the decision procedures and the organizing modes except for

the production department.
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First, for the sales department, much of the firms taking the fixed-size
procedure answered with (d), and much of the sequential procedure firms
answered with (a) or (b). Second, for the research department, much

of the fixed-size procedure firms answered with (d), and much of the
sequential procedure firms answered with (a). Finaliy, for corporate
division, much of the fixed-size procedure firms answered with (c¢),

and much of the sequential procedure firms answered with (a) or (b).

These results are summarized in Table 5.

P ————— —— ——— ——— . —— — -t —

Thus, the fixed-size procedure firms take organizing modes to increase
information processing capacity and the sequential procedure firms
take organizing modes to reduce the need for information processing,

Thus from Tables 4 and 5, we obtain the following fianding.

Finding 2., When faced with greater uncertainty, the fixed-size
procedure firm takes organizing modes to increase information
processing capacity, and the sequential procedure firm takes organizing

modes to reduce the need for information processing.
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Table 6 suggests another support to this conclusion, that is,
much of the fixed-size procedure firms have on-line computer systems
but much of the sequential procedufe firms have other kinds of computer

systems.

This result is evidence that the fixed-size procedure firms take
organizing modes to increase their capacities to process information

by better information systems.

5. Discussion

First, we discuss Finding 1 on conflict resolution modes.
Hypothesis 1 suggests that the sequential procedure can economize
on time and resources for decisions if time and resources consumed
at each stage of discovering an alternative is equal for diffepent
decision procedures. But when many persons take part in the decision
process, they must hold meetihgs and must negotiate with other members
through more messy and complex communication channels at each stage
in order to agree with an alternative. Thus the sequential procedure
svends more time and resources at each stage, then the advantage of
the sequential procedure disappeares in the joint decision making
cases. In order to take advantage of the sequential procedure, ideally
speaking, the number of the persons assoclated with the decision had

better be reduced to one.
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Conversely, when it is necessary for the organization in order
to make many persons take part in the decision process, the advantage
of the sequential procedure disappears. In such a case, a basic plan
of the possible alternatives for discussion should be prepared by
someone in advance of many peréons' decision process in order to
save time and resourcesito be consumed for the decision process. Thus
the organization in which many persons need participate in a decision
will take the fixed~size procedure.

Therefore, if the sequential procedure is taken, then a decision
process should be carried out by a single person, and if there exists
necessity of joint decision making by many persons, then the organiiation
should take the fixed-size procedure. From these reasons, Finding 1
is interpreted as a conflict resolution modes aspect of the fact
indicated by Hypothesis l.

Next, we discuss Finding 2 on organizing modes by using of
Hyvothesis 1 and Finding 1. In the case of 'a single decision maker,
the bounded rationality (Simon, 1947; March and Simon, 1958) of the
decision maker requires to reduce the amount of information processing
to within his bounded capacity to process information, and the

organization must take organizing modes to reduce the need for

information processing.
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On the other hand, when a decision is jointly made by many persons,
in order to facilitate the joint decision making, they need the
-comﬁunication and the shared high-quality information, Whiéh are
attainable by good information systems and good lateral relations.

In other words, the organization must take organizing modes to
increase its capacity of information proéessing.

Therefore, if Hypothesis 1 is true, from Finding 1, the fixed~size
procedure firms should take organizing modes to increase information
processing capacity, and the sequential proceﬁure firms should take
ones to decrease the need for information processing. Finding 2 is
interpreted as an organizing modes aspect of the fact indicated by

Hypothesis 1 and Finding 1.

£. Imoulication for Javanese Management

Table 3 suggests that the fixed-size procedure firms have‘”Japanese“
conflict resolution modes for interdevartmental conflict, and
Takayanagi {(1974) pointed out that the decision processes of Japanese
firms were characterized by the fixed-size procedure. But Table 1
revealed that 41.6% of total firms take the sequential procedure in
Japan., Why are only the fixed-size procedure firms said to have
Javanese characteristics? The reason is suggested by Table 7, that
is, much of the firms listed on the First Section of Tokyo Securities

Ixchange take the fixed-size decision procedure.
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This tendency is recognized in the manufacturing industry, in the
non-manufacturing industfy and especially in the high-performing
firms, where categories of high-performers and low-performers base
on selfw-estimations by resvondents, We objectively confirmed the
validities of self-estimations by the financial ratio analysis.

The firms listed on the First Section of Tokyo Securities Exchange
must satisfy the high-level initial listing requirement and they are
the biggest firms of Japan. Thus Table 7 indicates a tendency that
representative firms of Japan take the fixed-size procedure and that
especially excellent ones do. Since researchers often studled Japanese
management methods on the basis of a small sample of Japanese firms,
they intended to pick up the firms from among the representative and
excellent. firms. Thus they have frequently observed the fixed-size
procedure firms when they studied Japanese firms,

flhy do much of the firms listed on the First Section of Tokyb
Securities Exchange take the fixed-size decision procedure? We
cannot give a certain answer for this questicn, and perhaps this
relevance may be accidental. Future research can also focus on the

question.
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Footnote

1. The research on which this article is based was supported by Nippon
Telegraph and Televhone Public Corporation. A version of this
paper was presented at annual conference of the Academic Assoclation

for Organizational Science of Japan, October 1983,
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