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ABSTRACT

DETERMINANTS OF PROBLEM REDEFINITION: AN INFORMATION

PROCESSING APPROACH

BY

Sunita Dolly Malik

Cybernetic theory suggests that decision makers monitor

environmental variables in order to determine when the

definition of their current problem has undergone a

change. Previous decision making research, however, has

neglected to identify the determinants decision makers use

in compiling the environmental information before making a

change in the definition of the problem. This study

investigated the hypothesis that various information

processing variables, previously identified in other

theoretical areas, had a significant relationship with

decision makers’ information compilation strategies.

Specifically, it was proposed that these information

processing variables interacted with the information on

environmental variables to influence decision makers’

decision to redefine a given problem situation. Results

did not support this hypothesis. Implications for future

research are discussed.
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INTRODUCTION

Previous theoretical and empirical literature in

decision making has focused mainly on the decision making

processes used to solve well-defined problems (Abelson and

Levi, 1985). Most models of the decision making process

implicitly accept the fact that the decision making

process for a well-defined decision consists of four

fundamental steps: problem definition, search for

alternative solutions, evaluation of alternative

solutions, and choice of decision solutions (Abelson and

Levi, 1985; .Anderson, 1984; Bass, 1981; Pfeffery 1980:

Kilmann and Mitroff, 1979; Janis and Mann, 1977).

Most theoretical and empirical research studies of

decision making have investigated optimal methods for

solving already well-defined problems. However, as

Mintzberg, Raisinghani and Theoret (1976) note, most

decisions made in an organizational setting are not well-

defined. Top level managers most often have to face ill-

structured and complex problems (Walsh, 1987; Bass, 1981;

Ungson, Braunstein, and Hall, 1981). The ambiguity

present in the problem. definition stage is a central

characteristic of one of the most important types of

decisions ‘managers have to :make: strategic (decisions

(Duhaime and Schwenk, 1985; Schwenk, 1984). Mason and

1
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Mitroff (1981) contend that strategic problems have no

clear formulation because they involve complexity,

uncertainty and ambiguity. Therefore, it is difficult for

managers to satisfactorily define the problem.

According to Lyles and Mitroff (1980), problem

definition is an important aspect of the strategic problem

solving process because of the ill-defined nature of

managerial problems. In their study of organizational

problem types, 90% of the problems reported by their

sample fell in the ill-defined category. Lyles and

Mitroff (1980) conclude that upper management is rarely

involved in solving well-defined problems. Indeed,

several researchers argue that problem definition is

itself an ill-defined, complex and ambiguous problem

(Mason and Mitroff, 1981; Kilmann and Mitroff, 1979).

Ill-defined problems are those which may be

conceptualized in multiple ways (Lyles, 1981). Ill-

defined problems are characterized by ambiguity and

incompleteness of information (Bass, 1981; Mason and

Mitroff, 1981). For this reason, problem definition is

initially unclear and must be refined as the decision

maker progresses through the, decision process (Thomas,

1984; Mintzberg, et al, 1976). For problems that are

ill-defined, problem identification is critical (Lyles and

Mitroff, 1980). Due to the ambiguous nature of problem

definition, specifications of desired decision outcomes



3

are not readily available to the decision maker (Thomas,

1984). In addition, since these decisions typically

extend over time, there are environmental effects on the

decisions that decision makers often do not have control

over (Jehnson, 1988; Walsh, 1987). Problem definition

is, therefore, a decision making issue of considerable

practical significance (Howard, 1984; Lyles, 1981;

Mintzberg, et a1, 1976). If decision problems are often

initially ill-defined, it is important to ask how decision

makers develop their initial and subsequent definitions of

the problem. Literature from cognitive psychology

provides one possible answer to this question.

Implicit Theories

Some previous work in decision making has

integrated cognitive psychology with decision making

theory in an effort to understand the stages in the human

decision making process. Specifically, this *work.lhas

speculated. that. decision :makers .have implicit. theories

about the way the world operates (Neisser, 1976; Kelly,

1967: Weick, 1979).

According to the implicit theory thesis, these

implicit theories have developed over the course of the

decision makers’ life experiences and have been formed by

societal expectations (Schwenk, 1988; Markus and Zajonc,
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1985; Nisbett and Wilson, 1979). People draw on these

implicit theories to define the situation as a specific

type of problem (Walsh, 1987; Cowan, 1986; Chittipeddi and

Gioia, 1983; Taylor and Crocker, 1983; Gilovich, 1981;

Newell and Simon, 1972). The implicit theories are

particularly salient when the decision maker is faced with

ambiguous information (Higgins and Bargh, 1988). On the

basis of the belief structures embedded in their implicit

theories, people impose a definition on the problem and,

thus, frame the decision issues at hand (Shrivastava and

Mitroff, 1984; Dutton, Fahey and Narayanan, 1983; Lyles,

1981). This imposed definition includes assumptions about

the situation as well as information processing rules that

enable the decision maker to encode relevant environmental

information and screen out irrelevant information (Cowan,

1986; Stephans, 1985). The definition is not based on the

situation or problem at hand, per se, but is more related

to the decision makers’ past. experiences with. similar

situations (Gilovich, 1981; Nisbett and.‘Wilson, 1977).

Once the mind has imposed the definition on the situation,

the situation is clear enough to the decision maker that

he or she can then attempt to solve it.

The importance of these implicit theories in the

decision making process has been especially noted by

researchers studying strategic decision making processes

(Johnson, 1988; Schwenk, 1988; Smircich and Stubart, 1985;
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Daft and Weick, 1984; Hambrick and Mason, 1984). An

empirical example of the preceding theoretical framework

is provided by Johnson (1988) who conducted a longitudinal

case analysis of a British retail company. He found that

when the performance of the company fell and the

environment indicated the need for a change in company

direction, the managers of the retail company defined

what changes needed to be made by drawing on their prior

experiences in and assumptions about the organization and

the market. These prior experiences and assumptions

served to guide the company managers in addressing the new

problems and in taking future action.

Problem Redefinition

This recent integration of the cognitive aspect of

decision making has generated considerable interest in the

decision making literature. There has been an increase in

the adaptation of principles from cognitive psychology to

the problem definition stage of the decision making

process (Cowan, 1986; Cowan, 1985; Howard, 1984; Schwenk,

1984; Volkema, 1983; Lyles, 1981; Lyles and Mitroff,

1980). The logical progression from studying issues

related to problem definition is a focus on the issues

concerning how people redefine the problem when the

underlying decision situation has changed.
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The decision making process is often dynamic and

occurs over time (Volkema, 1983; Mintzberg, et a1, 1976).

The incorporation of a dynamic research approach to

decision making highlights the changing' nature of 'the

decision situation that results from repeated interactions

with a changing environment (Walsh, 1987; Hogarth, 1981).

When the decision situation changes, the definition of

the problem often changes (Walsh, 1987). This sequence of

events means that the decision maker must change his/her

current definition of the problem to a new definition that

is more congruent with the new situation. Problem

redefinition is a particularily important step when the

situation is ill-defined and, therfore, 'more ‘prone to

change (Abelson and Levi, 1985).

The relationship between the changing nature of the

environment and the changes in the decision situation is

evident in research done by Tushman and his associates

(Tushman, 1986; Tushman and Anderson, 1985; Virany,

Tushman and Rommanelli, 1985) who focused on

organizational decisions over time. They found that the

decision situations that the organizations faced changed

over time due to environmental factors such as

technological changes. Johnson (1988), in a longitudinal

analysis of several British retailers, found. similar

support for the hypothesis that environmental changes lead

to organizational decision changes. Lyles (1981)
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presented a synthesis of her research results in the form

of numerous decision cycles that organizations go through.

Cycle 5, the most common problem formulation ‘pattern,

refers to a decision situation where a definition of a

problem is reexamined and often redefined due to a

triggering event in the organization or its environment

(Lyles, 1981). Walsh (1987) notes that changes that occur

in the environment over time often invalidate credible

problem formulations. Subsequently, these have to be

abandoned for formulations that "fit" with the new problem

generated by the changed environment. The incorporation

of the idea that the decision situation is dynamic raises

the issue of the importance of problem redefinition in the

decision making process.

This dynamic quality of the decision situation is

not well documented in the traditional decision making

research that uses static research designs. Very little

work has been focused on studying problem redefinition in

decision making. The reason for the lack of interest in

problem redefinition may, in large part, be due to the

limitations of the research designs used in traditional

decision making investigations.

In the past, decision making has been studied by

static research designs that look at one decision at one

point in time. Few studies have examined decision

processes both in context and over time in order to



8

identify how the processes come about (Einhorn and

Hogarth, 1982; Johnson, 1988). Furthermore, the problem

definition stage has been taken, in general, as a given

in these studies (Abelson and Levi, 1985). This is true

because much of the focus of the decision making

literature has been on well-defined problems where the

definition of the problem is clear and unambiguous

(Einhorn and Hogarth, 1982). As Abelson and Levi (1985)

point out, the research design utilized in these studies

and the practice of assuming away the role of problem

definition is likely to be ecologically invalid for a

broad variety of decisions. Often, researchers assumed

that the subjects knew ‘what the decision problem *was

(Kilmann and Mitroff, 1979). Ebbesen and Konecni (1980)

argue that the majority of important decision making

studies have been conducted with procedures in which the

decision task was broken into parts that were of primary

interest to the researcher. Since most of the decision

making research has been conducted in a laboratory

setting, the research frequently defines the problem for

the subject (Kilmann and. Mitroff, 1979). In. addition,

subjects in the traditional decision making research

usually were not given a holistic representation of the

predecision situation. Rather, they were mostly given

lists of the levels of the relevant factors and then told

to make a decision (Ebbesen and Konecni, 1980). Ebbesen
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and Konecni (1980) make a strong argument that the

simulated nature of the decision tasks in these studies

rarely leads to results that are generalizable to the real

world. This criticism of traditional decision ‘making

research has been echoed by a number of other prominent

researchers (MacCrimmon, 1982; Taylor, 1982; Tversky,

1982). Estes (1980) points out that most applications of

behavioral decision theory have been limited to situations

where all potential alternatives for the situation are

presented to the subject and the subject’s task is merely

to select from among these. In general, this research

has typically focused on the end product of the decision

process such as choice rankings (Payne, Braunstein and

Carroll, 1978). Finally, most of this research required

the subject to make one decision or to work on a single

problem. O’Reilly (1983) notes that most decision makers

in the lab are focused on a limited information base, a

single goal and have no vested interest in the outcomes of

the decisions. The environment in the experimental

setting also does not contain as much redundancy and

complexity as the real world has (MacCrimmon, 1982). As

long as decisions are studied as a one shot phenomenon,

the issue of problem redefinition does not ever arise.
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The Current Study

The question that this study seeks to answer is

what causes decision makers to decide that the situation

has changed to the extent that they feel it necessary to

impose a new definition on the situation? Are decision

makers able to identify the change that occurs in the

underlying decision situation? In addition, are decision

makers able to respond to this change by redefining the

situation? New situations present new problems and make

other problems obsolete. Decision makers frequently

respond to new situations by changing the way they view

problems. The fundamental question raised by the issue of

problem redefinition is what determinants of a situation

lead the individual decision maker to undertake problem

redefinition.

Although there has been some case study work done

on problem redefinition at an organizational level (e.g.,

Johnson, 1988; Tushman and Anderson, 1987; Tushman, 1986),

little quantitative work has been done on individual

problem redefinition. A major reason for this is the

static nature of most decision making research to date

(Abelson and Levi, 1985).

A discussion of theoretically relevant determinants

of problem redefinition and a model of these determinants

follows in Chapter One. A set of hypotheses arising from
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the theoretical discussion will be presented at the

conclusion of the chapter. In Chapter Two, the first part

of the discussion will center on the application of the

problem reformulation model proposed in Chapter One. The

second section will present the research design. The

results of the research investigation will be presented in

Chapter Three. A discussion of the implications of the

current line of research and future research avenues will

be the subject of Chapter Four.



CHAPTER ONE

THEORETICAL FRAMEWORK FOR A MODEL OF PROBLEM REDEFINITION

As was stated in the Introduction, the problem

redefinition stage of individual decision making has not

received wide attention in current decision making

literature. Aside from the methodological constraints of

previous empirical investigations of decision making which

led to the neglect of problem redefinition issues, prior

theoretical models of decision making also do not

incorporate variables related to problem redefinition. Nor

does the decision making literature provide a theoretical

base for identifying 'what 'variables influence (decision

makers to make a problem redefinition decision. However,

some of this theoretical framework may be found in

literature outside the mainstream decision making

literature.

What follows is a brief review of the major

theoretical decision making models and how each model

approaches the problem redefinition issues. This will be

followed by a more extensive review of literature from a

number of research areas which have investigated various

issues relating to decision makers’ processing and

compiling of information. Research from these areas

12
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provides theoretical principles that suggest which

variables may be determinants of how decision makers

compile information to make a problem redefinition

decision . The specific hypotheses of this study are

presented at the conclusion of the literature review.

Decision Making Models and Probiem Redefinitign

The review of the literature on decision making

model will briefly highlight the broad framework of the

rational, satisficing, incremental and cybernetic models

of decision making. It will also summarize how each model

addresses issues related to the problem redefinition

stage.

The Rational Model

The rational model of decision making suggests that

decision makers make optimal decision choices after an

exhaustive analysis of the identified alternatives (House

and Singh, 1987; Janis and Mann, 1977; Lindbloom, 1959;

Allison, 1969). In the rational model of decision making,

it is assumed that people are unboundedly rational in

their decision making and are faced with few time

constraints (House and Singh, 1987; Lindbloom, 1979;

March and Simon, 1968). The possibility that problem
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definition may be ambiguous and uncertain is not even

raised by the rational model. A strict theoretical

interpretation of the rational model suggests that the

issue of problem redefinition will never arise for the

decision maker because the rational model views the

problem definition stage as unproblematic. Indeed, this

stage is taken as a given by the model.

The Satisficing Model

The satisficing model does acknowledge cognitive

bounds on human decision making (Simon, 1945). On the

basis of this assumption, the satisficing model suggests

that decision makers are motivated to search for and

select the first minimally satisficing decision solution

that can be identified. If the decision maker is unhappy

with the outcome of the chosen solution, the decision

maker will engage in sequential search among alternatives

until an alternative is identified that generates

satisfactory outcomes (Simon, 1945). As was true of the

rational model, the issues associated with problem

definition are also not addressed by the satisficing model

of decision making. Although the satisficing model

accounts for changes in decision alternatives, it, too,

takes the problem definition stage as being non-

problematic. Therefore, like the rational model, the
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problem definition stage is taken as a given in the

decision making process. As a consequence, issues of

problem redefinition are not raised.

The Incremental Model

According to the incremental model of decision

making (Lindbloom, 1959; Quinn, 1980), problem

redefinition is a result of a series of small, piecemeal

changes in the decision solution. The incremental model

is the first to consider' problem. redefinition issues.

However, the model does not discuss the circumstances when

problem redefinition is taken as a planned and deliberate

step in the decision making process. This is a serious

limitation of this model because a decision to undertake

problem redefinition is qualitatively different from

making a series of incremental changes that eventually

lead to a problem redefinition.

A number of authors have provided examples of

organizations where problem redefinition had to be

considered as a planned and deliberate change (Nystrom and

Starbuck, 1984; Hedberg, Nystrom and Starbuck, 1976).

Johnson (1988) points out that the retail firm that he

analyzed experienced some relatively clear breaks in

strategy during the duration of his longitudinal

investigation. Although problem redefinition may result
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from. a series of incremental changes, the incremental

model does not identify the determinants of the situation

which will cause incremental change to result in a

redefinition of the problem. It is possible for

incremental change to occur without leading to problem

redefinition (Johnson, 1988).

The strategic management literature, which was

discussed the previous chapter, provides many examples of

situations where incremental change does not lead to

problem redefinition. One such example is Johnson’s

(1988) study of retail firms. In this study, changes in

the environment resulted. in a (decrease in one retail

firm’s profits. Managers responded to these decreases by

implementing strategic changes. Although the situation

demanded a redefinition of the problem or change in

strategy, Johnson (1988) points out that all the changes

were within the bounds of the organization’s current

strategy: the merchandizing of the product. Johnson

concludes that the incremental changes the managers had

implemented did not lead to problem redefinition for this

firm.

The Cybernetic Model

An alternative to the rational model, the

cybernetic model addresses a number of issues the other
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decision making models do not. Specifically, the

cybernetic :model, like the satisficing' and incremental

models, accepts the thesis that humans have bounded

rationality (Abelson and Levi, 1985). As a consequence,

the cybernetic model proposes that human beings tend to

resort to routine behavior whenever possible as a way to

save on cognitive efforts (Abelson and Levi, 1985;

Steinbruner, 1974; Bateson, 1972).

According to the cybernetic model, decision makers

attend to two feedback loops (Ashby, 1952). The first

loop gives the decision makers information about the

critical variables the decision maker monitors in order to

assess whether or not the decision solution chosen is

effective (Steinbruner, 1974). The critical variables are

those variables that are essential to (determining' the

effectiveness of a given decision solution in the current

environment (Ashby, 1952). When the values of the

critical variables fall outside acceptable ranges, the

decision maker will need to choose a new decision solution

from the same set of viable alternatives identified by the

present definition of the problem.

The second feedback loop gives the decision maker

information about the decision situation, itself.

According to Ashby’s (1952) conception of cybernetic

theory, the decision situation is defined by variables

that characterize the boundaries or the ’ state’ of the
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situation. Steinbruner (1974) calls these the ’state’

variables of the decision situation. Only a few variables

are monitored due to people’s bounded rationality (Simon,

1945). People monitor these variables in order to assess

the validity of their definition of the situation

(Steinbruner, 1974; Powers, 1973a; b; Ashby, 1952). Any

changes in the characteristics of the state variables are

signals to the decision maker that the decision situation

has changed and, therefore, a change in the definition of

the decision is indicated. In other words, decision makers

use the changes that occur in the characteristics of the

state variables as criteria when deciding whether or not

to institute a change in the definition of the problem.

The strategic decision making literature

postulates that strategists engage in a process that is

analogous to the cybernetic concept of state variable

monitoring when assessing the appropriateness of the

current organizational strategy. Specifically, in times

of uncertainty, strategists undertake the activity of

environmental scanning (Fahey, King and Narayanan, 1981:

Fahey' and. King, 1977). Environmental scanning' requires

strategic decision makers to monitor and interpret social,

political, economic (and 'technological ‘variables. in 'the

environment. This activity is undertaken in an attempt to

determine if the organization’s strategy "fits" with its

current and future environment (Daft, Sormunen, and Parks,
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1988). A function of organizational strategy is to

define the problem that the environment creates for the

organization. This function of organizational strategy is

similar to the function of problem definition for

individual decision makers. Dyer (1985) notes that

external (i.e., environmental) events and crises

precipitate change far more often for organizational

strategy than do pdanned events. For example, Fox (1984)

points out how General Motors did not undertake strategic

change until environmental contingencies forced it to

change. Smart and Vertinsky (1984) asked 94 managers from

94 firms to respond to a survey which asked them how they

would strategically respond to different. environmental

scenarios. Their results showed that managerial choices

of strategies were dependent on specific environmental

characteristics. As proposed by the cybernetic model,

the strategic decision.:making literature suggests that

decision makers monitor specific variables in the

environment to determine if the current strategy is the

correct one (Fahey and King, 1977; Dyer, 1985; Daft et al,

1988). When the environmental variables indicate a change

is needed, the literature proposes that strategists

should and often do change the strategy of the

organization (Johnson, 1988).

The idea that there are environmental state

variables that people monitor in order to assess the
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validity of their problem definition leads to the question

of how people come to know which state variables to

monitor in a given situation? Steinbruner (1974) argues

that people’s implicit theories direct attention to

specific state variables. Simon (1945) also stipulates

that the decision making process is initiated by stimuli

which channel attention in definite directions.

Specifically, he notes that this stimuli directs attention

to selected aspects of the situation. This function of

people’s implicit theories has been noted by other

researchers as well (Cowan, 1986; Stephans, 1985; Weick,

1979; Neisser, 1976).

Jacoby, Chestnut, Weigl and Fisher (1976) did a

study which provides empirical evidence of the function of

people’s implicit theories in information acquisition.

These researchers presented subjects with a simulated

shopping situation and asked the subjects to purchase a

brand from among those displayed. Their results revealed

that most subjects did not seek additional information on

different brands when making their purchase decision.

Rather, they relied on their memory, implicit theories

and experience about the products in making their purchase

selection. This study highlights the importance of

individuals’ implicit theories in the selection of

information used in a decision making situation.

Research described in the strategic decision making
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literature has found that the information that managers

collect from their environmental scanning activities is

interpreted in terms of their own cognitive understanding

of the world (Johnson, 1988). Several researchers argue

that managerial assumptions play a crucial role in the

collection and interpretation of environmental information

(Daft and Weick, 1984; Hambrick and Mason, 1984;

Shrivastava and Mitroff, 1984). The strategic decision

making literature provides further theoretical support for

the proposition that decision makers’ implicit theories

guide their attention to specific state variables when

they are attempting to monitor the effectiveness of their

current problem definitions.-

The cybernetic model takes decision making theory a

quantum leap forward by incorporating the idea that the

definition of the problem. may need to be consciously

changed as part of the decision making process. However,

the cybernetic model makes the assumption that people will

automatically institute problem redefinition when the

appropriate state variables change. As theoretical and

empirical investigations by Volkema (1986), Mausch (1985),

Nystrom and Starbuck (1984), and Staw ( 1976) point out,

people often do not change their definitions of the

problem. even when the state variables are at extreme

values. If the environment changes but decision makers

continue to identify the problem with the prior
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definition, decision makers run the risk of committing the

error of solving the wrong problem (Volkema, 1986; Raiffa,

1968). The cybernetic model cannot explain this breakdown

in the routine decision making process.

T ' ocess: A 't've Pe s e 've

Steinbruner (1974) attempts to correct this

weakness of the cybernetic model by integrating cognitive

principles with the cybernetic model. In his revised

model, Steinbruner (1974) contends that the mind imposes

the definition on the problem based on previous

experiences. The cognitive activity of defining a problem

is time-consuming and expends considerable effort. In

order to save time and cognitive effort, a person may

simply ignore or cognitively distort information on state

variables that call for a change in the definition of the

problem so that, in effect, no change is indicated.

Steinbruner’s (1974) revision of the cybernetic

decision making model raises an interesting question.

Specifically, if decision makers naturally tend to try to

maintain their current problem definition in an effort to

conserve on cognitive energy, what determinants lead them

to actually undertake problem redefinition? This is an

important question because, as discussed earlier,

decision makers do undertake conscious and planned changes

in their definitions of the situation (Johnson, 1988).

The following section presents a model of Problem
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Redefinition. This model will form the basis for

generating hypotheses about possible determinants of a

decision maker’s choice to institute a change in problem

definition.

A Model Of Problem Redefinition

As stated in the preceding section, given that

decision makers try to minimize the amount of cognitive

energy they spend on a decision situation, what factors

influence the decision makers to consciously implement a

redefinition of the problem? The central feature of the

Problem Redefinition model proposed here is the

incorporation of human information processing variables

into the decision making process as factors of problem

redefinition.

The empirical and theoretical significance of

information processing variables has been established in

various areas of research such as attribution theory and

the study of heuristics. Due to their bounded

rationality, it is widely accepted that decision makers

have limited information processing capabilities (Simon,

1945). However, this does not diminish the importance of

the information processing function in the decision making

process.

The information processing approach to problem
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solving has been viewed as highly applicable to decision

behavior (Abelson and Levi, 1985). Walsh (1987) notes

that. managers face ill-structured. and. complex problems

with limited information processing capabilities.

According to O’Reilly (1983), information and the ability

to process it are of particular importance in the decision

making situation. A number of researchers have argued

that nonroutine, uncertain decision tasks, like most tasks

faced by top managers, require extensive information

processing (Daft et a1, 1988; Culnan, 1983; Daft and

Macintosh, 1981; Tushman and Nadler, 1978). Abelson and

Levi (1985) state that the processing of information for

the purpose of making a decision is one of the fundamental

steps a decision maker faces. Indeed, the decision making

stage of problem definition is fundamentally an

information processing task (Cowan, 1986; O’Reilly, 1983).

The rules decision makers use for processing

information are defined as part of their implicit

theories. These information processing rules provide

decision makers with ways of dealing with ill-defined

situations that could otherwise lead to conflict and

stress (Abelson and Levi, 1985). Due to bounded

rationality, decision makers cannot cognitively process

all available information in the environment and,

therefore, must screen out the information they need in

order to make a decision (Simon, 1945). Information
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processing rules allow decision makers to screen out

relevant information in ambiguous decision situations

(Schwenk, 1984). These rules direct the decision makers’

attention to information that their past experience has

indicated is relevant to the specific type of decision

situation. It is argued here one of the primary factors

of decision makers’ decision to institute problem

redefinition is the way that they use information

processing rules to process that information gathered on

the decision situation.

Although there has been increasing recognition of

the importance of information processing to the decision

process, current decision making theories do not provide

extensive insight into how people compile and interpret

information they have gathered on their state variables

before making a problem reformulation decision. Payne et

a1 (1978) contend that this lack of understanding is due

to the traditional focus on the end product of the

decision process as opposed to other stages of the

decision making process (i.e., the problem definition,

search for alternatives, and evaluation of the

alternatives stages).

In the information processing literature, most of

the research investigating decision makers’ information

processing activities has focused on identifying the

information processing rules, or heuristics, that
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influence the choice of decision solutions (e.g., Tversky

and Kahneman, 1974; Hogarth, 1981). The majority of these

studies have been conducted in a laboratory context

(Tuggle and Gerwin, 1982). So, there is a question of

their generalizability (Schwenk, 1984; Ungson, Braunstein

and Hall, 1981). Taylor (1982) argues t hat the utility

of information processing rules can be increased if they

are grounded in more general behavioral theories. There

is also growing empirical evidence from research conducted

in field settings that these information processing rules

are used in the real world (Schwenk, 1988).

Only recently has there been a theoretical

application of the research on information processing

rules to the issue of how these rules affect the initial

problem definition of ill-defined 'managerial decisions

(Barnes, 1984; Schwenk, 1984). These researchers discuss

how cognitive processes of decision makers relate to the

way they identify and formulate a problem. To date,

however, no empirical research has investigated what

cognitive factors lead decision makers to decide whether

or not to implement problem redefinition.

Although the decision making literature on the

information processing component of the problem

redefinition stage is sparse, literature from a number of

other disciplines may be used to identify important

information processing rules that may be adapted to
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address this important issue. For example, attribution

theory is a rich source of principles that appear to be

useful for addressing this particular problem redefinition

issue. Research on the heuristics decision makers use to

choose from among decision solution alternatives also

provides theoretical and empirical propositions for

understanding how people compile and interpret information

on state variables. This literature will be specifically

adapted to apply to the issue of problem redefinition.

C ' C ter' 1 St e V ' e

As proposed by the cybernetic theory of decision

making, it is hypothesized that decision makers have a set

of state variables that they use to assess the validity of

their definition of the situation (Steinbruner, 1974;

Ashby, 1952). Decision makers keep track of these state

variables to ascertain whether or not the decision

situation has changed (Steinbruner, 1974; Powers, 1973a:

b). In other words, decision makers have a set of state

or decision variables which they use to define the

situation (Van de Van, 1986). If the situation changes,

the characteristics of the state variables will change

(Ashby, 1952). Decision makers who monitor their state

variables will then change their problem definition

accordingly. It is argued here that information

processing' rules which. facilitate and/or' reinforce ‘the

process of monitoring these state variables will also
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facilitate problem redefinition when it is appropriate.

Based on the literature review presented below, the

following information processing rules are proposed:

whether the state variables are observed first or last in

a sequence of decision information, the vividness of the

state variables relative to other observed variables and

the consistency of the state variables’ characteristics

over time. Each of these four information processing

rules will be discussed in detail below.

Primes!

The order in which the state variables are observed

in a sequence of decision information should have

implications for the effect of any particular change in

state variables on problem definition change. Kelly and

Michela (1980) define the primacy effect as that situation

where a person makes a judgement based on some initial

information and then ignores or distorts all succeeding

information, although relevant, to conform to the initial

judgement. In other words, the first information a

person receives is given more weight in making a decision

than any succeeding information.

Research from attribution theory provides empirical

evidence that the order of observation of information,

specifically performance data, may influence the

compilation and interpretation of that information. A

study by Ross, Lepper and Hubbard (1975) demonstrated the



29

primacy effect of information. Their subjects were

required to read 25 cards, each of which had a false and

real suicide note. The subjects were required to identify

which were the real suicide notes. The experimenters gave

the subjects false performance feedback at the completion

of the task. After a time interval, the subjects were

debriefed thoroughly and were told that the performance

feedback was false. At the conclusion of the debriefing,

the subjects were asked to rate their actual performance

and their ability to do tasks similar to the experimental

one. Results of the data analyses showed that the

subjects’ ratings exhibited an impact of the false

feedback inspite of the extensive debriefing. In this

study, subjects weighted the initial information more than

the succeeding information they received during the

debriefing session. Several other studies by the authors

replicated and expanded upon these findings (Anderson,

Lepper and Ross, 1980; Jennings, Lepper and Ross, 1980;

Lepper, Ross and Lau, 1980; Anderson and Ross, 1978).

A study that compared the ascending and descending

orders of performance and the effect on subsequent

attribution provides further empirical support for the

primacy variable. Jones, Rock, Shaver, Goethals and Ward

(1968) found. that subjects ‘made (different. attributions

when correct answers were given by the observed person

mainly during the first fifteen of thirty problems than
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when the correct answers were given for the last fifteen.

This study clearly shows how the order of information can

change people’s decisions, in this case, their

attributions for observed behaviors.

The literature from attribution theory provides

considerable evidence that decision makers are more likely

to weigh information they see first in a sequence of

observed information more than when that information is

not perceived first. The primacy information processing

rule affects subsequent attributions for behavior. In a

more generic sense, attribution research suggests that

when people make a decision, information presented first

is likely to be weighted more than information presented

subsequently.

The primacy information processing rule has also

been associated with various personnel decisions that

managers have to make. In that portion of the personnel

literature which focuses on human. judgement. errors in

personnel processes, the first impression error is similar

to the concept of primacy (Nisbett and Ross, 1980).

Wexley and Latham (1980) define first impression error as

a tendency of a manager to make an initial favorable or

unfavorable judgement about an employee and then ignore

subsequent information about the employee to support his

or her initial impression of that person. In other words,

when making a personnel decision, the decision maker gives
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the most weight to that information seen first in a

sequence of information.

Wexley and Latham (1980) point out that first

impressions are often evident in ‘managers’ ratings. of

their employees’ performances. Murphy, Balzer, Lockhart

and Eisenman (1985) found evidence for a primacy effect in

performance appraisals. Subjects were exposed to worker

performance which was manipulated to be either good or

bad. This initial information about performance had a

significant effect on subjects’ subsequent ratings of the

worker. Again, performance information that was presented

first to the subjects was weighed more than subsequent

performance information.

The notion of a primacy effect has also been

investigated in. the personnel selection literature.

Specifically, first impression, or primacy, has been found

to play a dominant role in interview judgments

(Springbett, 1958). Farr and York (1975) asked 72 college

recruiters to read descriptions of hypothetical applicants

and then evaluate each applicant. They found evidence of

a primacy effect in recruitment decisions when an

interviewer had. to make a single judgment during' the

interview.

In another study which looked at the effect of

primacy on decision making, Tucker and Rowe (1979) had

subjects read and evaluate interview transcripts after
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looking at a letter of reference. They found that the

information presented first had a greater effect on

subjects’ subsequent decisions about the extent to which

the people they observed should be held responsible for

their performance. Again, the effect of initially

perceived information on subjects’ subsequent judgments is

evident.

In a similar design, Dipboye, Fontenelle, and

Garner (1984) had half their student interviewers review

the interviewee’s application before the interview while

the other half did not. The students who had a preview of

the application had lower total accuracy in their recall

of application items. In this study, the results suggest

that information presented first was given more weight in

memory than information presented later. Dipboye,

Stramler and Fontenelle (1984) reported similar findings.

Rasmussen (1984) also found a first impression effect for

subjects who previewed a resume before observing the

interviewee. In the preceeding studies the results

suggest that information that is presented first is given

more weight by decision makers than information presented

later.

This discussion highlights the prevalence of the

primacy information processing rule in various decision

making situations. Both the attribution and the personnel

literatures provide considerable empirical evidence to
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support the argument that decision makers tend to give

more weight to information they see first in a sequence of

information in their decision making process.

These findings may be applied to the current

research study. The studies discussed above would suggest

that a change in a state variable will have a greater

impact on a decision maker’s decision to implement problem

redefinition when that state variable is presented to the

decision maker first in an information stream. In other

words, changes in the state variable are more likely to

lead to changes in problem definition if the decision

maker observes the state variable first in a series of

information variables.

Besensx

The studies presented above suggest that an

information variable observed first will be given the most

weight when making decisions. Other studies suggest the

existence of a recency effect of information (Nisbett and

Ross, 1980). This information processing rule proposes

that people are influenced most by the last set of

information they are exposed before making decisions

(Kelley and Michela 1980). Nisbett and Ross (1980) report

that recency effects are found most often under certain

circumstances. Jones and Goethals (1972) propose that

these circumstances are a) memory constraints that favor

recall of information presented later; b) circumstances
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producing strong contrast effects; and c) objectives or

processes which have the capacity to change over time so

that later information, if it’s implications are different

from that of early information, may be perceived as more

valid.

The attribution literature has found some support

for the recency information processing rule. In

particular, Feldman and Allen ( 1975) found that when

subjects were given graphical presentations of a person’s

entire performance pattern, a :recency’ effect. occurred.

The last set of performance information presented was used

most by the study’s subjects when they were asked to make

attributions of intelligence for the person.

The recency effect has also received empirical

support from the personnel literature. In a study by Farr

and Yerk (1975), the researchers found a recency effect

when their interviewers were asked to make repeated

judgments during an interview. The results of the study

found that, in this situation, the interviewers based

their judgments on the most recent information given to

them.

An interesting illustration of the recency effect

is found in the literature focusing on eyewitness

accounts. As Loftus (1979) notes, research has found that

post-incident information updates the original memory of

the incident. Bekerian and Bowers (1983) argue that there
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is evidence that people have a pre-existing bias that

favors access of the most recent and relevant memory.

Loftus, Miller and Burns (1978), Bekerian and Bowers

(1983) and Bowers and Bekerian (1984) all conducted

empirical investigations to assess the impact of PEI on

subjects’ recollections of original information about the

event. All three studies found a recency effect for the

PEI information when that information provided subjects

with non-redundant information. The empirical evidence

from the PEI studies suggests that people have a tendency

to weigh more recently presented information more than

previously observed information.

A research study by Cooksey and Freeboy (1987)

explicitly investigated the influence of subsequent cue

perceptions on judgmental accuracy after accounting for

the effect of an initial set of cues. Specifically, they

had 20 student teachers review 118 student profiles to

judge student reading achievement. The subjects were

given cues from two domains: demographic and cognitive

(i.e., verbal aptitude scores). The authors performed a

hierarchical multiple regression where the demographic

cues were entered first. Cooksey and Freeboy argued that

demographic information was most likely to be observed by

the teacher first and cognitive information was more

likely to be gathered at a later date. The results found

that there was a general trend for the cognitive cues to
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account for four times as much unique variance than the

demographic factors. Again, the more recently observed

information had a greater effect on subjects’ judgement.

Based on the research cited above, it is proposed

that when the state variable which provides evidence for

change is viewed last, it will be given more weight by

the decision maker than if it had been observed earlier in

a sequence of information. Under this condition, it is

expected that decision makers will be more likely to

implement problem redefinition.

The order of observation hypotheses raise the

question as to which order effect, primacy or recency, has

the greater impact on the way people process information.

Nisbett and Ross (1980) argue that primacy is the

pervasive effect. Furthermore, they contend that recency

effects are rare and, if found, are most often due to

experimental manipulations. However, they do not provide

supporting empirical evidence for their contention. The

issue is still open to debate. This research will

investigate the separate effects of the primacy and

recency information processing rules on decision makers’

problem redefinition decisions.

V' '1

Another information processing variable which may

affect decision makers’ judgments about the need to

implement problem redefinition may be the visual vividness
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of the state variable the decision maker observes.

Research in attribution theory has found evidence that the

vividness of an object is likely to change the

attributions made to that object. Ross and Anderson

(1982) remark that the most researched area in attribution

theory is the relationship between attention and the

perceptual and cognitive factors that mediate attention.

The research on the vividness information

processing rule suggests that whenever some aspect of the

environment is made disproportionately vivid to the

perceiver, that aspect is given more weight in the causal

attribution. The importance of vivid events lies in the

fact that perceptually vivid events are more readily

remembered than nonvivid events (Abelson and Levi, 1985;

O’Reilly, 1983; Nisbett and Ross,1980). Vividness of

information exerts a disproportionate impact on inferences

(Nisbett and Ross, 1980). According to Nisbett and Ross

(1980), information that may be described as vivid is

likely to attract and hold attention and to excite the

imagination. For this reason, vivid information is

recalled and weighed more in a decision situation.

In most attribution studies, visual vividness has

been the most frequent operationalization of the

theoretical concept of salience (Ross and Anderson, 1982).

As Abelson and Levi (1985) point out, perceptual vividness

or dramatic impact is an intuitively appealing
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characterization of the underlying operative variable of

salience.

A series of studies by McArthur and Post (1977)

substantiate the considerable influence of a variable’s

visual vividness on observers’ attributions of causality.

The authors did several experiments to test the effect of

vividness on observers’ attributions. In one experiment,

the researchers had people observe a two-person dialogue

where a brighter light was focused on one of two the

people. Visual salience or vividness was operationalized

as the relative brightness of the light on one person

versus the other person. In another experiment, one of

two people was in motion when the subjects observed the

situation. In this experiment, visual vividness was

operationalized as a person moving versus a person in a

stationary position. Once they had observed the visually

manipulated situation, the subjects were then asked to

make attributions for the focal (the visually vivid)

person’s behavior in the dialogue to either the situation

or the person’s disposition. Attributions for the focal

person’s behavior were made more to the situation than to

the person. In another experiment, McArthur and Post had

one male actor in a female group. Again, observers’

attributions for the focal actor were more situational

than for the other members of the group.

Ross and Fletcher (1985) note that these results
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show people giving greater weight to variables that stand

out visually relative to those variables that do not when

they make attribution decisions. From these studies, it

is possible to conclude that the vividness information

processing rule appears to have an impact on the decisions

people make.

In a variation of the McArthur studies, Taylor,

Fiske, Etcoff and Ruderman (1978) had observers make

attributions for group ‘members. Visual vividness ‘was

achieved by creating unique racial or gender status of a

group member in a group. Their findings revealed that the

fewer the number of group members from a given gender

category or racial group, the more prominent the

observers judged those people to be. This is similar to

the findings of McArthur and Post (1977).

The preceding literature review suggests that

visual vividness is a variable of theoretical and

empirical importance in the information processing

function. Adapting this principle to the current

decision making research, it is expected that a visually

vivid state variable indicating a need for change is more

likely to lead to a change in a decision maker’s current

problem definition than a nonvivid state variable.

Qonsistensxl

The norm of consistency is a concept with great

social value (Pfeffer, 1981). As Pfeffer (1981) and Staw
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(1976) note, consistent behavior is weighed more

positively' than inconsistent. behavior 'when. people make

judgments about others. Staw (1981) postulates that a lay

theory may exist in society that people who are consistent

in their actions are better leaders than those who switch

from one line of behavior to another. O’Reilly (1983)

also notes the existence of a "consistency bias" in human

behavioru Several prominent. psychological theories of

human behavior theorize about the human tendency to

actively seek consistency in everyday functioning (Walters

and Marks, 1981).

Staw and Ross (1980) did a study to specifically

study the existence of a lay consistency theory. The

subjects were given a case describing the behavior of an

administrator. The administrator in the case initially

received negative information about organizational

performance results. The subjects were given information

about the subsequent organizational performance where

conditions of consistency and success were experimentally

manipulated. Subjects were asked to rate the performance

of the administrator. Results indicated that the

administrator was rated highest when the case indicated

that the administrator had followed a consistent course of

action. The results also revealed a significant

interaction effect between success and consistency. Staw

and Ross (1980) conclude that individuals can become
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committed to a course of action simply because they

believe consistency in action is the appropriate form of

behavior.

Some of the strongest supporting evidence of Staw

and Ross’ conclusion comes from the literature on

escalation of commitment. Managers often will not change

a failing strategic direction that they have previously

committed to because of the general social belief that

leaders should behave in a consistent manner (Gray and

Ariss, 1985). In fact, the failure of a given policy may

lead them to become even more committed to that policy

(Staw, 1976). As Donaldson and Lorsh (1983) note, with

reputations and egos on the line, managers are strongly

disposed to give strategies time to prove themselves and

are willing to tolerate a shortfall in performance as long

as the results may be ultimately acceptable. Staw and his

associates (Staw, 1976; Staw and Fox, 1977; Staw and Ross,

1978; Ross and Staw, 1986) have done a number of studies

which have found the escalation of commitment phenomena

under various experimental conditions. One of the primary

reasons for the escalation of commitment is the norm of

consistency (Staw, 1981).

The norm of consistency would suggest that decision

makers are not likely to change their problem definition

in an effort to remain consistent in ‘their behavior.

However, behavior does change (Staw and Ross, 1978) and
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problems are redefined (Walsh, 1987; Cowan, 1986). The

norm of consistency may play a role in these decisions to

institute change. Prior research and theory suggest that

people value consistency in behavior (Pfeffer, 1981; Staw,

1976). People also value information when it is

consistent with their expectations (Higgins and Bargh,

1988).

A further extension of the norm of consistency is

proposed here. It is argued that people may value

information that is consistent in and of itself when they

are making decisions. In other words, when people are

given information that consistently informs them that the

situation has changed, they are likely to give that

information more weight due to the norm of consistency.

Based on this rationale, it is proposed that the more the

characteristics of the state variable provide consistent

indications of a need for change across time, the more

likely the decision maker is to make changes in their

definitions of the problem.

WI!

Previous decision making research has not focused

much empirical investigation on the topics associated with

problem redefinition in a decision making situation. This

study proposes to specifically investigate the issue of

what factors lead decision makers to implement problem

redefinition. It was argued that the way people process
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and assess the information that they gather on the state

variables they monitor to determine problem definition

validity may identify relevant factors. Reviews of

literature from several different research fields suggest

four important information processing variables which

might affect decision makers’ decisions to implement or

not to implement problem redefinition. Based on this

literature, it is expected that a change in a state

variable is more likely to lead. a decision maker to

initiate a change in problem definition if the state

variable is viewed first in a sequence of information

variables, last in a sequence of information variables,

vivid relative to other information variables, and if the

state variable indicates a consistent need for change over

time.

9‘ 400.: 0, 9‘ D‘ four-.1 0.

The model of Problem Redefinition that is presented

below is based on the theoretical framework of the

cybernetic model of decision making. This model is

primarily an integration of cognitive information

processing rules suggested by the preceding literature

review with the second feedback loop of the cybernetic

decision making model.
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FIGURE 1: THE PROBLEM REDEFINITION MODEL

HYPOTHESES

The dependent variable of interest in the present

research is a decision maker’s decision to undertake

problem redefinition. The independent variable is the

change in the characteristics of the state variables--

those variables that describe the state of the decision

situation. The information processing variables, recency,

primacy, vividness and consistency over time, are expected

to interact with the independent variable to effect the

dependent variable.
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W

Decision makers will change their’ definition cu? the

problem to the extent that the characteristics of the

state variable indicate a need for this change.

Hypothesis;

H2a: A change in the state variable is more likely to

H2b:

H2c:

H2d:

lead to problem redefinition when the state

variable is presented first in a sequence of

information.

A change in the state variable is more likely to

lead to problem redefinition when the state

variable is presented last in a sequence of

information.

A change in the state variable is more likely to

lead to a change in the definition of the problem

when the state variable is visually vivid relative

to other variables in an information stream.

A change in the state variable is more likely to

lead to a change in the definition of the problem

when the change in the state variable is consistent

over time.



CHAPTER TWO

METHODOLOGY

This chapter begins with a description of a model

used in strategic management, the Product Market Movement

model. The Product Market Movement model is a theoretical

model of the dynamic strategic process any product

undergoes over time. The model will be used to design the

decision situation for this researCh. This presentation

of the model is followed by a description of the subject

population and research design. A brief summary of the

pilot studies followed by the operationalization of the

Problem Redefinition model variables is found in the next

section. The chapter concludes with a discussion of the

data analyses techniques used.

AN APPLICATION OF THE PROBLEM REDEFINITION MODEL TO THE

PRODUCT MARKET MOVEMENT MODEL

In order to test the model presented in Figure 1,

it. is necessary to create a :research condition ‘where

subjects are faced with a dynamic decision situation which

has characteristics that change over time. The work of

Neisser (1976), Weick (1979) and Nisbett and Wilson (1979)

would suggest that subjects are likely to approach the

46
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same decision situations in different. ways because of

different life experiences and, therefore, different

implicit theories. This indicates that it is necessary to

provide subjects with the same cognitive theories in order

to control for different life experiences and, thus,

differential subject responses to changes in the decision

situation“ The major purpose of creating a research

situation with these constraints is to be able to test the

effects of the above hypothesized determinants of problem

redefinition on actual decisions to redefine the problem

while controlling for the biases of different life

experiences.

A. theory from. strategic :management, the Product

Market Movement model, will be used to set up the research

situation. The Product Market Movement (PMM) model, which

is adapted from the Product Life Cycle model (Porter,

1980), identifies a dynamic situation which requires

corresponding changes in the decision maker’s definition

of the situation. The PMM model proposes that the market

of a product follows a pattern of change similar to the

stages of human development. According to the PMM model,

a change in the product’s market stage should result in a

change in decision policy by members of the market. The

PM model identifies a decision situation where problem

redefinition (in the form of strategic reformulation) is

necessary for the decision makers to continue to be
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successful in the marketplace. This, then, creates a

research situation that allows the Problem Redefinition

model presented in Chapter One to be tested.

There are other factors about the PM model that

make it compatible with the Problem Redefinition model.

First of all, the PM model can be used to provide

decision makers with a single theory that specifies the

state variables that decision makers should use to assess

the validity of their problem definitions or strategy.

The PMM model provides a detailed description of the state

variables that identify the product’s market and their

characteristics for each stage of the market. The PM

model thus serves the same function that individuals’

implicit theories do in everyday decision situations: to

guide the implementation of problem redefinition when it

is indicated.

The second similarity between the PMM model and the

Problem Redefinition model is also a function of the

implicit theories that decision makers use. For both

models, decision makers are expected to implement new

problem definitions or strategies when the characteristics

of the state variables change. The PM model gives the

decision maker an explicit theory about what actions the

decision makers should take in order to address each new

change in the market. This, too, is similar to the

function of the individuals’ implicit theories in most



49

decision making situations.

Third, each time the market state changes, the

state variables undergo significant changes in

characteristics. These changes should alert the decision

makers to a need to implement a new strategy or problem

definition. This is parallel to the cybernetic theory

notion of the second feedback loop in decision making.

The second feedback loop of cybernetic decision making is

comprised of information gathered on the characteristics

of the state variables monitored by the individual

decision maker to assess problem definition validity.

A detailed description of the PM model follows.

An understanding of the model should give the reader a

clearer idea of how this model will be used as a tool to

set up a research situation in which decision makers will

be faced with a dynamic situation and still have a common

theory to guide them through the decision process. This

will enable a test of the effects of the above

hypothesized information processing rules on decision

makers’ problem redefinition decisions.

The PMM

The PM model hypothesizes that a company with a

particular product is faced with a market that is dynamic

and changes with time. According to the PM model, the
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market goes through three distinctly different problem

stages: Introduction, Growth/Maturity, and Decline (Hofer,

1975; Day, 1971). The PMM lays out operating and

strategic contingencies for each stage of the cycle

(Bourgeois, 1984). In each stage, the characteristics of

the market are different. Different decision policies

must be implemented in order that a company operating

within that market be successful (Hofer, 1975).

The Introduction phase of the PMM is often

designated as the beginning of the market. According to

Hofer (1975), an emphasis is placed on drawing buyer

attention to the business and its products through

advertisement. In addition, there is an emphasis on

research and development activities (Fox, 1973). In this

stage, product prices tend to be high and the competitors

are few (Wasson, 1974).

In the early parts of the Growth/Maturity stage,

the products are assumed to have gained consumer

recognition. Now, the emphasis is on expanding the firm’s

market share through early Growth stage activities such as

capital investments in production and marketing (Anderson

and Zeithaml, 1984), product and process modifications

and innovations (Porter, 1980), and. shift. toward. mass

distribution (Hofer, 1975). The key function during the

early Growth/Maturity stage is marketing. The price of

the product is still high but is lower than it was in the
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Introduction phase because the production process has

started to become more refined. For this reason, the

product starts to cost less to produce. Finally,

competition is increasing during this stage as additional

rivals enter the growing market and this, too, tends to

keep product prices down.

The primary strategic objective of firms during the

latter part of the Growth/Maturity phase of the market is

to defend brand position against competing brands

(Anderson and Zeithaml, 1984). This objective is mainly

achieved through product improvements and distribution

approaches (Hofer, 1975). The influx of new competition

has generally stabilized in this stage and there is some

stability in market growth (Porter, 1980). Due to the

stability in market growth, competition for market share

is intense (Wasson, 1974). Managers attempt to increase

market share through brand differentiation (Anderson and

Zeithaml, 1984). Although sales remain stable, managers

are encouraged to increase net cash flow by decreasing

production costs (Hofer, 1975). Due to the highly

competitive nature of the market, price wars are possible

and the first shakeouts of competitors occur as a result

(Fox, 1973). Firms moving into a mature market from a

Growth stage should not rely solely on incremental

adjustments to strategy if they want to remain effective

(Glueck, 1972). Firms must be aggressive in this fiercely
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competitive stage.

In the Decline stage of the product’s market, the

company can harvest, take a leadership position, develop a

niche as its strategy, or exit the marketplace entirely

(Porter, 1980). When harvesting, the firm divests its

financially weak operations and continues to build on its

strengths. In a leadership role, the firm. tries to

increase its market share. A firm may create a strong

position in a segment of the market and defend its niche.

Or, a firm may simply sell out. What the decision maker

decides to do will depend on the characteristics of the

market and the firm’s own competitive strengths (Harrigan,

1979). The major strategic objective of this stage is to

realize all possible profits from the firm’s operations

that the firm can (Wasson, 1974). By this time the market

has gone through several shakeouts, so the number of

rivals has probably decreased (Fox, 1973). Accurate sales

forecasts are very important for the company to be able to

determine at which point it is most profitable to phase

out operations (Fox, 1973; Wasson, 1974).

The above description of the PM model highlights

the need for the strategist within a particular industry

to attend to changes in the characteristics of the state

variables that indicate a change in the market stage. The

state variables identifying the market’s stage in the PMM

model serve the same function as the state variables in
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the cybernetic framework. A change in the characteristics

of the state variables related to market stage should lead

a decision maker to redefine the PMM stage. This

redefinition should be operationalized by a change in

strategy that emphasizes those organizational functions

relevant to the new PMM stage.

There have been criticisms of the PMM model.

Namely, as Porter (1980) points out, the stages do not

always hold across product markets. Second, the length of

the cycles of the PMM also may vary across markets.

Third, the nature of the competition may be different for

the different stages across different product markets.

Finally, companies have been known to extend their

Growth/Maturity cycles beyond expected limits due to their

Growth strategies.

While being aware of these limitations of the PMM

model, it is important to point out that what is being

tested here is not the viability of the PMM model itself.

Rather, the PM is an application of the problem

redefinition model presented earlier and will be used as a

means for operationalizing that model. Specifically, the

theory behind the PM will be taught to the subjects in

the researdh to provide them with a theory about the way

to redefine the PMM stages they will encounter during the

course of the life cycle of their product’s market. The

theory will also identify which state variables decision
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makers should attend to when they are assessing the

validity of their current problem definition or strategy.

Like the Problem Redefinition model presented in Chapter

One, the PM model presents the subjects with dynamic

decision situations that change over time. These changing

situations require corresponding changes in the decision

makers’ definitions of the situation.

THE RESEARCH METHOD

In the next section of this chapter, the discussion

will center around the description of the design of the

research investigation.

e e c nstr e t

Decision making processes have primarily been

studied by three different techniques: archival research

(e.g., Allison, 1969), verbal protocols (e.g., Ericsson

and Simon, 1979), and computer algorithms (e.g., Svenson,

1979; Kleinmuntz, 1975). There are a number of problems

associated with each one of these techniques (see Schwenk,

1985; Cummings, 1982; Lichtenstein, 1982; Payne, 1982,

Posner, 1982; Tversky, 1982; Hogarth, 1980). Due to the

numerous problems with the methods commonly used to study

decision making empirically, the method for creating

meaningful PMM decision situations used here was a

computer simulation. The computer simulation was
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programmed to create a market situation which followed the

principles of the PM model over time. Subjects were

asked to operate a company in this dynamic industry

according to the principles of the PMM model.

Computer simulations have an advantage in that they

can simulate social contexts in a manner that increases

the similarity between the research setting and actual

field settings without losing extensive experimental

control (Schwenk, 1985). Furthermore, computer

simulations can also allow investigation of the decision

making process in a dynamic context that is more

ecologically valid for the PMM ‘model than the static

research design used in most. decision :making’ research

(Abelson and Levi, 1985; Cummings, 1982). As Schwenk

(1984) argues, in order to achieve generalizability from

laboratory investigations of decision making processes, it

is necessary that the decision makers be allowed to learn

from their tasks. In addition, the research design should

allow subjects to make numerous decisions and receive

continuous feedback after the decisions have been made

(MacCrimmon, 1982). Computer' simulations are flexible

enough to construct such a research situation. These

simulations also enable the researcher to compress time in

order to recreate decision situations that would naturally

extend over long periods of time in the a field setting

(Wexley and Latham, 1981). In short, computer
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simulations allow the development of a decision situation

that has a history, consists of interdependent decision

problems, incorporates the entire {decision. process and

forces the problem definition to change with changes in

the environment. These are some of the fundamental

characteristics of real decisions (Pondy, 1982). And, as

Pondy (1982) notes, it is difficult to study these

characteristics in the field. However, the computer

simulation will allow these characteristics to be

replicated in a laboratory situation where there is

greater experimental control.

We

Business policy undergraduate students were asked

to participate in a computer simulation as part of their

course requirement. Each subject was asked to do 100

decision iterations. Since the study design was a within

subject design, ten students comprised the sample.

ThLQesign

There were two stages to the research project: the

pilot studies and the actual data collection stage. Five

pilot studies were conducted. The purpose of the pilot

studies was to assess the computer simulation to ensure
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that all programming bugs were found and corrected before

the actual data collection phase. In addition, the pilot

studies were used to assess the feasibility of the work

requirements from the subjects. Results of these pilot

studies are reported in a later section of this chapter.

During the first stage of the project, subjects

were introduced to the PM model and theory through a

class lecture and their reading of Porter’s (1980)

discussion of the PMM model. Subjects were informed about

the industry level variable, average industry sales, that

was the state variable for the simulation. The lecture

informed the subjects about the characteristic: of the

state variable, the lepe of the industry sales curve, for

each stage of the PMM model. Specifically, subjects were

informed that the industry average sales curve nsnaiiy

started out flat but slowly increased during the

Introduction, increased rapidly and. then leveled. off

during the Growth/Maturity stage and decreased sharply

during the Decline stage. Subjects were cautioned that

not all industries followed the PMM model perfectly.

Therefore, the product market presented in the simulation

could experience decreases in Growth or increases in

Decline and other such reversals.

The subjects were also told, in detail, which

organizational functions should be emphasized during each

of the PM stages. They were provided with the
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theoretical reasoning underlying the relationships between

a particular PMM stage and its associated organizational

functions. This theoretical reasoning was presented in

the second section of this chapter which described the PMM

model for the reader.

The latter part of the lecture was devoted to

informing the subjects about the simulation, per se. The

subjects were told that they would be the chief executive

officer (CEO) of a firm for which they would be making

strategic decisions. The firm would be a start-up

operation and would run 25 years or 100 decision time

periods. The subjects were introduced to the

organizational functions they would be making resource

allocations for. The subjects were informed that their

strategy would be identified by the way they chose to

allocate resources to eight organizational functions:

research and development, marketing research,

distribution, plant and equipment, production development,

accounting control, quality control and advertising. The

subjects were told whether their resource allocations to

each function should be low, medium or high for each of

the three PMM stages. Another strategic decision that

subjects were required to make was to set the price of the

product. Again, subjects were informed about the expected

range of the price of the product for each PMM stage. The

researcher also told the subjects that there was a time
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lag for the impact of their allocations on their

performance. The time lag was programmed into the

simulation to enhance its real-world replication. Most

real-world allocations do not have an immediate effect on

company performance. Irt takes time before the impact is

evident in company performance. Finally, subjects were

told they would be given feedback on their net and gross

incomes as well as industry average sales. It was pointed

out to the subjects that their allocation decisions would

affect their net and gross incomes. However, they were

informed that the effect of their allocations on industry

level sales would not be evident to them since sales were

calculated on an industry-wide basis.

All of this information is part of the PM model

described in section two of this chapter. The information

provided subjects with an explicit PMM theory needed to

guide their simulation decisions. Subjects were told that

the closer they followed the PM theory’ 3 prescriptions

for price setting and resource allocations, the better

their simulation performance would be. Subjects were

informed that their grades would be based on their

relative effectiveness in maximizing their company’s total

earnings by the end of the simulation. In this way, an

attempt was made to make the outcome of the subjects’

decisions in the simulation meaningful to them.

At the conclusion of the lecture, subjects were
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asked to complete a consent form. releasing their

simulation results to the researcher for use in this

research. Subjects were also warned against discussing

their strategies with other subjects. Since subjects were

to be graded on their simulation performance relative to

the performance of other subjects, they were cautioned

that sharing of information would hurt their grades. The

researcher was present in the computer room while subjects

were engaged in the simulation and deliberately intervened

when there was any possibility of information being shared

between subjects.

The second phase of the research design consisted

of the subjects’ actually doing the computer simulation.

The final phase involved a debriefing session where

subjects were able to discuss their experiences with the

simulation and were shown how to integrate the content of

the PMM with the process of the simulated situation. In

addition, the subjects were given a chance to comment on

the simulation itself. The debriefing concluded with a

summary of the research project.

I] 5. 1 !°

The computer simulation used for data collection

purposes was designed to test the subjects’ abilities to

apply the PMM theory in a simulated business environment.
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At the beginning of the computer simulation, subjects were

given graphic information and feedback on industry average

sales, which was the state variable, and on their own net

and gross incomes. For subsequent iterations, these

feedback graphs were presented at the beginning of each

decision iteration. After viewing this information, the

subjects were presented with a computer screen that listed

all eight organizational functions. Since this was a

start-up operation, there were no resources allocated to

any of the eight functions when the subjects started the

simulation at time 1. Each organizational function did

have a maximum amount that could be allocated to it during

any one decision time period, and the minimum amount of

allocation permitted to any organizational function was

zero. The simulation required subjects to specify the

amount of money they wanted to allocate to each function,

including a 0 allocation.

Once the subjects made their allocation decisions,

the computer generated numerical feedback on their

individual sales, gross income, net income, and. total

cumulative earnings/losses. This feedback was a function

of their resource allocation decisions. As stated

earlier, in order to make the simulation more

representative of a real organization, the resource

allocations did not immediately impact individual sales,

gross or net income. In other words, subjects did not
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immediately realize the impact of their allocation

decisions. Industry average sales, which were not a

function of subjects’ resource allocation decisions, were

also presented at this time.

At the end of the feedback, subjects were asked to

specify, on a scale of 1 to 7, the extent to which they

thought their firm was on the right track. For this

scale, 1 indicated "not at all" and 7 indicated "to a

great extent." At this point, for each of the 100

decisions, subjects were given the option to discontinue

the current session of the simulation until a later time.

Each new decision iteration started with a display of the

three feedback graphs. The simulation continued as

described above. This whole process was repeated for the

subsequent 98 decision iterations.

Ina Eiya Eilot Stndias

Five pilot studies were performed using 85 business

students. The purpose of these studies was to test the

functionality and the duration of the computer simulation

as well as its overall feasibility. In general, the

pilot studies followed the research design specified

above. Subjects took an average of 10 hours a person to

complete the 100 decisions which represented 25 years.

Based on the results of the pilot data, several
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process changes were made in the simulation itself.

Specifically, subjects were asked to keep track of their

decisions as a precaution against possible loss of data

due to technological failure (e.g., during one pilot

study, the power in the computer center shut down).

Another process change was to cut the number of decision

iterations from 200 to 100 because of time and subjects’

patience constraints and fatigue.

In addition to these process changes, several

changes were made in the simulation, per se. These

included such things as re-specifying' the 'weights for

various relationships between the variables. This

increased the impact of allocation decisions made by

subjects on outcome variables. It was also discovered

that subjects were basing their inferences of the PM

stage on the time period of the simulation they were in.

In order to minimize this, the PMM model was programmed

to have unexpected peaks and troughs over the course of

the 100 iterations. Since research on the PMM model has

found that the PMM stages may reverse themselves (Porter,

1980), the peaks and troughs programmed into the current

simulation are in line with the theoretical context of the

PM model. In essence, the main function of the five

pilot studies was to test the feasibility of the entire

research design with particular emphasis on the

simulation.
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Tna goatationalized Ptooiem Redefinition Model
 

Each one of the variables specified in the Problem

Redefinition model presented in Figure 1 had to be

operationalized. The model in Figure 2 presents the

onstationai, version of the Problem Redefinition model

(Figure 1, Chapter One).

t S I st 8 e Cu ve

 

Figure 2

AN OPERATIONAL VERSION OF THE PROBLEM REDEFINITION MODEL
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The next section will present an in-depth discussion of

each variable presented in Figure 2, the operationalized

model of Problem Redefinition.

Operationalizing tho Vatiaoles

All variables were measured at each time period for

each subject.

The Independent Variable

T S e Va 'able

The PMM state variable emphasized for this

simulation, as shown in Figure 2, was industry average

sales. This was the variable that the decision makers

received information on before they started each

allocation decision. The characteristic of the state

variable that was emphasized here was the industry sales’

slope because, in the present simulation, it indicated the

market’s stage. This characteristic of the state variable

was operationalized as the slope of the curve relating

industry sales with time: sales at time t minus sales at

time t-l.

In cybernetic terms, average industry sales slope,

in its function as a state variable, defined the stage or

state of the PM cycle. Specifically, when the average
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industry sales slope was going up rapidly, the market was

in the Introduction stage. When the slope flattened, the

market was in the Growth stage. Finally, when the

industry sales slope was decreasing rapidly, the market

was in the Decline stage.

The primary purpose of this investigation was to

study how information processing variables influenced the

impact of the change in the state variable characteristics

on the dependent variable, problem redefinition. For this

reason, only one state variable was used in the current

research design. Use of more than one state variable

would require the development of an extensive theoretical

and empirical framework to account for the statistical

interactions among the state variables and each of the

information processing variables as well as the effect of

each of these on the dependent variable. Since this was

not the focus of the research and, in adherence to the

rule of parsimony, subjects were given feedback on only

one state variable, average industry sales, and on two

company level performance variables, company gross and net

incomes. As will be discussed in detail shortly, the

latter types of information were necessary to

operationalize the recency and primacy information

processing rules.

Due to the time series nature of the market sales,

it was expected that the independent series, average
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industry sales slope, would be characterized by high

autocorrelation. Autocorrelation is a characteristic of

most time series data because each error term is often

correlated with the error term or terms immediately before

it (McCain and McCleary, 1978; Neter, Wasserman and

Kutner, 1985). In order to eliminate this source of

autocorrelation in the average industry sales slope,

industry sales were regressed on time, timez, time3, and

time4 (the relationship between time and average industry

sales had been constructed to conform to a 4th order

equation). An industry sales slope measure then was

constructed from differences in residual average industry

sales (time t minus time t-l), that is, sales not of the

defined effects of time.

The Interaction Variables

f e V i e

Students received graphic feedback on average

industry sales, their own net and their own gross incomes.

The order in which the state variable, a graph of average

industry sales, was presented to subjects changed over

time to operationalize the primacy and recency variables.

The graph of the average industry sales curve was randomly

presented first (of the 3 feedback graphs) across the 100

iterations. Similarly, the graph of the average industry
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sales curve was randomly presented last (of the 3 feedback

graphs) across the 100 iterations. This condition was also

allocated randomly across the 100 iterations.

In order to statistically analyze the primacy

effect, P1, a dummy variable was created. To create P1,

the ‘variable 'was. coded. 1 if 'the industry’ sales graph

appeared first, 0 otherwise. To. analyze the recency

effect, another dummy variable, R1, was created. If the

average industry sales graph appeared last, R1 was coded

1, 0 otherwise.

V' ' t C ' e

The industry average sales curve was made visually

vivid by programming three lines to overlap instead of the

single line curve of the other feedback graphs. The

industry average sales curve was visually vivid 50 of the

100 iterations. And, as with the previous variables, this

condition was allocated randomly across the 100

iterations.

In order to test for the effect of the levels of

this variable, a third dummy variable, V1, was created.

When the average industry sales slope was highlighted, VI

was coded l, 0 otherwise.

; . ! E : W .

Consistency, C1, was operationalized as the number

of increases or decreases in the average sales curve over

the past 5 time periods. C1, therefore, had a range from 0
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to 5.

The consistency variable was created by counting

the number of increases (or decreases) of the average

industry sales curve over the previous five time periods.

For example:

Consistensx I dust Sales
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Only decisions during iterations 7-100 were

assessed since it was expected that subjects would take

several time periods before allocating resources in ways

compatible with the Introduction phase of the PMM. Also,

there were no consistency values available for t1-t6

because of the way C1 was operationalized. In addition,

since the resource allocations that subjects made were

programmed to have a lagged effect, subjects did. not

receive any feedback on their firm’ 8 performance during

these time periods.

Since the relationship between average industry

sales and time was a curvilinear function, linear

regression would not adequately capture this non-linear

relationship. Therefore, it was necessary to divide the

decision iterations into two sets. The first set consisted
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of iterations 7-53. The relationship between average

industry sales and time was generally positive during this

time frame. The second set was comprised of iterations 54-

100. A negative relationship existed between average

industry sales and time during this time period.

The Dependent Variables

Ratios of Rosoutoe Ailooations

The dependent variables were the actual allocation

of resources subjects made to organizational functions.

Two indices were formed to operationalize the dependent

variables during the Introduction and Decline phases.

The first index was the Introduction ratio. The

Introduction ratio was computed at each time period for

decision periods 7-53 in the following manner:

INTRODUCTION RATIO (t) = ($ Allocated to Market Research +

Research & Development)/

(Total $ Allocated to All Functions)

The Decline ratio was computed at each time period for

decision periods 54-100 in the following manner:

DECLINE RATIO (t) = ($ .Allocated to Quality Control+

Plant&Equipment + Advertising)/

(Total $ Allocated to All Functions)

The relative amount allocated to the functions associated

with the Growth/Maturity stage is possible to determine by

these two indices. To determine the amount allocated to
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the Growth/Maturity stage, the sum of the amounts

allocated to the Introduction and Decline functions needs

to be subtracted from the total amount of resources

allocated by the subject. Therefore, for this study,

the Growth/Maturity stage did not constitute a distinct

dependent variable.

It was expected that the dependent series would be

autocorrelated. Since subjects allocated resources as a

function of their perception of which stage of the PM

they were in and since the average industry sales slope

was the indicator of the PMM stage, the percent of

resources allocated to any particular function was

expected to be autocorrelated. This autocorrelation was

a function of the autocorrelation in the average industry

sales slope series. In an effort to eliminate the

dependent series’ autocorrelation, the regression of

industry sales on time, described earlier, was used to

generate expected values of industry sales as a function

of time. Expected values for industry sales slope as a

function of time were then calculated (expected industry

sales value at time t minus expected industry sales value

at time t-l). The percent funds allocated to each

allocation ratio was then regressed on the expected

industry sales slope variable, and the dependent variables

were taken to be the tosionai values for the percent funds

allocated not of the effects of the expected value of the
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industry sales slope. By eliminating the effect of the

source of the autocorrelation in the dependent variable,

the slope of the industry sales curve, the autocorrelation

in the dependent variable was decreased.

The data for the Decline allocation ratio was not

analyzed for time periods 7—53 since the subjects were

specifically told that the computer simulation would be

based on the PM model. The PM model stipulates that

Decline allocation decisions should not be made during the

Introduction and Growth phases of the PMM cycle. For the

same reasons, the data for the Introduction allocation

ratio was not analyzed for time periods 54-100.

Summary

Subjects were expected to pay close attention to

the state variable, the slope of the industry sales curve,

to the extent that the graph of sales over time was

presented under the following conditions: it was first or

last, it was vivid or it exhibited consistency over time.

No interactions among these four conditions were

hypothesized. It was expected that subjects would adhere

more closely to the allocation patterns prescribed by the

PMM under these conditions.
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THE STATISTICAL ANALYSIS

In§_§§§§lin§_flgégl

The following baseline model was estimated for

each subject for both the Introduction and the Decline

allocation ratios:

% § Intzoonotion (Dagline) = A1 *Industry Sales

Total $ Allocated Slope at t + C

For the Introduction allocations, during time periods 7-

53, it was expected that Al would be statistically

significant and have a negative value. In other words, the

proportion cf resources allocated to the Introduction

functions relative to total allocations was expected to

decrease as the rate of average industry sales increased.

The proportion of resources allocated to

organizational functions in the Decline phase relative to

total expenses during time periods 54-100 was expected to

increase with declining rates of average industry sales.

Note that the amount of resources allocated to the Decline

functions was not expected to increase. But, the amount

allocated to all other functions was expected to decrease.

So, the Decline ratio was expected to increase. For these

reasons, Al for the Decline baseline model is expected to

be statistically significant and also have a negative

value.
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The variables of theoretical interest for this

model were the interaction of the information processing

variables with the state variable. Consequently, it was

necessary to assess the impact of the main effects and

other control variables on resources allocation decisions

before calculating the impact of the interaction terms.

Therefore, the following' control ‘model containing' only

main effects was estimated for each subject once for the

first time period for the Introduction allocation ratio.

The control model was estimated a second time for the

second set of time periods for the Decline allocation

ratio. The control model is as follows:

= A1 * Industry Sales

Total $ Allocated Slope at t +

A2*Pl +

A3*R1 +

A4*Vl +

A5*Cl +

A6*C1(T-1) +

A7*Cl(T-2) +

A8*Cl(T-3) +

A9*Cl(T-4) + Constant

where,

P1 is the primacy main effect

R1 is the recency main effect

V1 is the vividness main effect

Cl is the consistency main effect.

As described earlier, the consistency term was computed by

counting the pattern of the changes in slope for the
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preceding five time periods. Because of the way it was

constructed, the consistency variable was characterized by

fifth-order autocorrelation. Therefore, the control model

specified above was expanded to include C1 (t-l), C1 (t-

2), Cl (t-3), c1 (t-4).

Assessing the Impact of the Interaction Terms

In order to test the impact of the interaction of

the information processing variables with the state

variable on the resource allocation decisions, each

interaction term was independently added to the control

model presented above for each subject for both sets of

time periods. In other words, the effect of each

interaction term was assessed separately from the effect

of any other interaction term.

Assessing_the_lmnast_of_2rimas¥

It was hypothesized that subjects would pay more

attention to the average industry sales slope data when

these data were presented first. It was expected, then,

that the impact of the industry sales slope at time t on

the two dependent variables would be greater when this

condition held. This was assessed by adding an interaction

term, industry sales slope at t * P1, to the control

equation.
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It was hypothesized that subjects would pay more

attention to the industry sales slope data when these data

were presented last. It was expected, then, that the

impact of the industry sales slope at time t on the two

allocation ratios would be greater when this condition

held. This was assessed by adding an interaction term,

industry average sales slope at t * R1, to the control

equation.

Im V'

It was hypothesized that subjects would pay more

attention to the industry sales slope data when the

industry average sales feedback graph had a vivid curve

than otherwise. It was expected, then, that the impact of

the industry sales slope at time t on the percent funds

for Introduction (Decline)/Total $ allocated would be

greater when this condition held. This was assessed by

adding an interaction term, industry sales slope at t *

V1, to the control equation.

E . !l I ! E : .!

It was hypothesized that subjects would pay more

attention to the industry average sales data when the data

were consistent than when they were not consistent. The

impact of the industry sales slope at time t on the

Introduction and (Decline allocation) ratios was expected

to be greater when this condition held. This was assessed
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by adding an interaction term, industry' average sales

slope at t * C1, to the control model.

Th e

The complete model specified by the hypotheses was

as follows:

% Funds for Introduction=A1 * Industry Sales Slope at T +

leslinsl A2*Pl +

Total $ Allocated A3*R1 +

A4*V1 +

A5*C1 +

A6*Cl-l

A7*C1-2

A8*Cl-3

A9*C1-4

A10*Industry Sales Slope at T*Pl;

A11*Industry Sales Slope at T*R1;

A12*Industry Sales Slope at T*V1;

A13*Industry Sales Slope at T*C1+

Constant

+
-
+
+
-
+

The terms A2 to A9 were included as controls. The

coefficients of theoretical interest were A10 to A13.

Since P1, R1, and V1 were randomly distributed across

time, they were not expected to be correlated with each

other or with C1. Therefore, sorting out the simultaneous

effects of each of the added interaction terms was not

expected to be a problem.

Following the recommendations of Cohen and Cohen

(1983), the impact of each interaction term was analyzed

by testing for the significance of the change in R2 as the

interaction terms were each individually added to the

control model. The following formula was used to compute
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the F-value (Cohen and Cohen, 1983; Marsden, 1981):

F= (330' - 3C) x n-Ec-kci_i df=kci,n-kC-kci-l

(1 - Ci) kci

where,

c= the control model

ci= the control model with the interaction term.

|‘ ‘qu'ano !‘ I. ‘ tron 0. 1‘ Iuso t 0 tr: lt‘rg 'Qn

lariahles

In order to understand the conditional relationship

between the dependent and independent variables, the

regression equation is written as:

Eq. 1: Y = I + Bl X1 + B2 X2 + B3 X1*X2

where:

Y= the Introduction or Decline Allocation Ratio

X1= the main effect of the information processing

variable

X2= the industry sales slope

I= intercept

Bl= beta for the main effect of the information

processing variable

BZ= beta for the industry sales slope variable

B3= beta for the interaction term

Eq. 1 may be rearranged as follows when X1 and X2 are both

continuous variables (Cohen and Cohen, 1983; Pedhauzer,

1982; Marsden, 1981):
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Eq. 2: y = (32 + 83 x1) x2 + (Bl Xl + I)

According to Cohen and Cohen (1983), this rearrangement

allows the interaction effects to be interpreted in

conjunction with the main effects of the interacting

variables. This reordering also clarifies the

conditionality of the effects of a focal variable on the

other variables. For this example, the (82 + 83 X1) term

is the slope and the (81 X1 + I) term represents the Y

intercept. This structure of the regression equation

indicates that the regression of Y on X2 depends on the

value of X1. Cohen and Cohen (1983) and Marsden (1981)

both recommend that three representative lines be

examined, one for a "low" value of X1 (1 standard

deviation below the mean), one for a "medium" value of X1

(at the mean), and one for a "high" value of X1 (1

standard deviation above the mean). Such a set of

representative lines varies both in slope and in

intercept.

Equation 1 may be rearranged in the following

manner when X1 is a dichotomous variable and X2 is a

continuous variable:

Eq. 3 (for X1=l): Y = (82 + 83) X2 + (81 + I)

Eq. 4 (for X1=0): Y = 82 X2 + I
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In the case of Equation 3, the slope of the regression

line is the (82 + 83) term and the Y intercept is

represented by the (81 + I). The slope of the regression

line in Equation 4 is the 82 term and the Y intercept is

represented by I.

It is necessary to examine the T-values of the

interaction term as well as the T-values for main effect

of the dummy coded variable when the interaction has a

dummy coded term (Pedhauzer, 1982). The dummy coding

results in creation of two separate groups: one

experiencing the effect X1 and the other not. A

significant T-value for a main effect indicates that there

is a significant difference in the intercepts of the

regression lines of the two groups. A difference in

intercepts signals that there is a difference in the means

for the Y variable for the two groups.

In an effort to understand the conditional

relationships revealed by the change in R2 analysis, the

analyses illustrated in equations 2, 3 and 4 will be

applied to each subject for each interaction term in a

regression model where the change in the R2 was

significant.

There are three types of effects an interaction may

have on the relationship between the dependent and the

independent variable (Pedhazur, 1982). The first effect
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is that of no interaction. This situation is usually

characterized by parallel regression lines and the

differences between the two conditions is accounted for

entirely by the differences between the two intercepts.

The second type of interaction effect is an ordinal

interactions In 'this situation, 'the two lines have

different intercepts indicating a difference in means

between the two conditions. However, this difference

between the two conditions decreases over increasing

values of the independent variable due to a difference in

the slopes of the regression lines. With ordinal

interaction, the regression lines may move closer together

but they will not cross within the observed range of the

independent variable. Disordinal interaction occurs when

the regression lines of the two conditions do cross. This

means that one condition has a greater effect for some

values of the independent variable while the other

condition has a greater effect for other independent

variable values.

To decide whether an interaction. is (ordinal or

disordinal, one must consider the value of the independent

variable at which the lines cross each other (Pedhazur,

1982). If the value lies within the observed values of

the independent variable, the interaction is disordinal.

However, if the value is outside the observed range of the

independent variable, the interaction is considered to be
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ordinal (Pedhazur, 1982). Cohen and Cohen (1983) provide

a simple formula to determine the point of crossing:

xC = -Bl / 83

This point will be calculated for each subject for each

interaction term that is significant to help determine

what type of interaction effect is evident.

The major focus of this analysis is the

interpretation of the conditional information each

interaction term provides about the regression of each

allocation ratio on the industry average sales slope. The

most efficient approach to interpretation is to examine

the direction of the changes that occur in the slope of

the regression lines (i.e., whether increasing or

decreasing) as the value of the interaction term is

increased from low to high.

W

This chapter has described the Product Market

Movement model, a strategic decision making model which

presents a framework for a dynamic strategic problem.

This model was used to create the decision situation for

this research investigation. The subject population and

the research design were described. The final section

presented a detailed description of the statistical

analysis conducted.



CHAPTER THREE

RESULTS

This chapter reports the results of the data

analyses conducted to empirically investigate the

hypotheses of this study. First, the descriptive

statistics for the independent variables will be

presented. Then, the intercorrelations among the

independent variables will be reported. The results of the

regression analyses for each of the ten subjects will be

discussed in light of the specific hypotheses of this

study.

Descriptive Statistics

Table 1 presents the sample sizes, means and

standard deviations of the slope after it has been

adjusted for autocorrelation. It also presents the

descriptive statistics for the primacy, recency,

vividness, consistency main effects and interactions for

time periods 7-53. Table 2 presents the same descriptive

statistics for the same variables for time periods 54-100.

83
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Means and Standard Deviations for the Independent

Variables

(Time 7-53)

N Mean SD

Industry sales slope (I85) 46 -9.01 192.80

Primacy (P) 47 .40 .50

Recency (R) 47 .34 .48

Vividness (V) 47 .53 .50

Consistency (C) 47 2.53 1.57

Primacy*Slope (P*ISS) 46 -23.89 99.24

Recency*Slope (R*ISS) 46 -10.51 118.97

Vividness*Slope (V*ISS) 46 -2.64 118.30

Consistency*Slope (C*ISS) 46 -36.29 407.45

As was explained in Chapter Two, the first six

observations were dropped from the analysis. Furthermore,

the time series data were split at the point where the

relationship between industry average sales and time went

from positive to negative. The purpose of this action was

to do two separate regression analyses on the data set

since linear regression is inappropriate to examine

curvilinear relationships. This split left 47

observations in each data set. The industry sales slope

variable was created by taking the differences of the

industry average sales net of time. All analyses were

conducted on the remaining 46 observations.
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TABLE 2

 

Means and Standard Deviations for the Independent

Variables

(Time 54-100)

N Mean SD

Slope (18$) 46 -15.12 205.24

Primacy (P) 47 .57 .50

Recency (R) 47 .21 .41

Vividness (V) 47 .47 .50

Consistency (C) 47 3.02 1.66

Primacy*Slope (P*ISS) 46 -18.12 155.91

Recency*Slope (R*ISS) 46 13.87 112.79

Vividness*Slope (V*ISS) 46 -21.43 141.43

Consistency*Slope (C*ISS) 46 -32.62 621.35

In order to correct. for' any' implicit; weighting

problem that may occur due to the differences in standard

deviations among the independent variables, all the main

effects of the independent variables were standardized to

a mean of 10 and a standard deviation of l. The

interaction terms were created after the standardization

of all the main effects.
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TABLE 3

Means and Standard Deviations for the Standardized

Independent Variables

(Time 7-53)

N Mean SD

Slope (18$) 46 10.00 1.00

Primacy (P) 47 10.00 1.00

Recency (R) 47 10.00 1.00

Vividness (V) 47 10.00 1.00

Consistency (C) 47 10.00 1.00

Primacy*Slope (P*ISS) 46 99.97 12.31

Recency*Slope (R*ISS) 46 100.07 13.65

Vividness*Slope (V*ISS) 46 99.82 14.12

Consistency*Slope (C*ISS) 46 99.61 13.16

TABLE 4

Means and Standard Deviations for the Standardized

Independent Variables

(Time 54-100)

N Mean SD

Slope (13$) 46 ' 10.00 1.00

Primacy (P) 47 10.00 1.00

Recency (R) 47 10.00 1.00

Vividness (V) 47 10.00 1.00

Consistency (C) 47 10.00 1.00

Primacy*Slope (P*ISS) 46 100.16 13.51

Recency*Slope (R*ISS) 46 100.31 15.97

Vividness*Slope (V*ISS) 46 100.06 13.16

Consistency*Slope (C*ISS) 46 99.78 14.15
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The intercorrelations among the standardized

independent variables, slope, primacy, recency, vividness

and consistency, and the interaction terms for time

periods 7-53 are reported in Table 5 for the standardized

variables. The intercorrelations for the same variables

are reported for 54-100 in Table 6.

Table 5

INTERCORRELATIONS AMONG STANDARDIZED INDEPENDENT VARIABLES

AND INTERACTION TERMS

 

(Time 7-53)

1 2 3 4 5 46 7 8 9

155 P R V C P*ISS R*ISS V*ISS C*ISS

l (1.00)

2 -.21 (1.00)

3 -.08 -.59++ (1.00)

4 .02 -.01 .13 (1.00)

5 -.05 -.11 .22 .27* (1.00)

6 .62++ .63++ -.55++ .02 -.11 (1.00)

7 .68++ -.59++ .67++ .13 .14 .06 (1.00)

8 .70++ -.15 .05 .72++ .13 .44*** .55++ (1.00)

9 .69++ -.22 .12 .19 .69++ .37*** .59++ .6l++ (1.00)

*p< .10

**p< .05

***p< .01

+p< .001

++p< .0001

The intercorrelations reported in Table 5 for the

independent terms slope, primacy, recency, vividness and

consistency for time periods 7-53 show a significant
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negative correlation between the primacy and recency

variables (r= -.59). The direction of the relationship is

not surprising. Although the correlation between recency

and primacy is significant (p< .0001), it does not make

theoretical sense to collapse the two variables into one

variable. There is also a significant relationship between

the main effects of consistency and vividness (r= .27).

However, this relationship is not highly significant

(p< .07).

The significant correlations among the various

interaction terms are not unexpected since the terms share

a common variable, average industry average sales slope.

INTERCORRELATIONS AMONG STANDARDIZED INDEPENDENT VARIABLES

AND INTERACTION TERMS

(Time 54-100)

 

l 2 3 4 5 6 7 8 9

I88 P R V C P*ISS R*ISS V*ISS C*ISS

l (1.00)

2 -.09 (1.00)

3 .20 -.60++ (1.00)

4 -.14 .20 .03 (1.00)

5 .04 -.04 -.01 .20 (1.00)

6 .67++ .67++ -.33** .03 .04 (1.00)

7 .77++ -.47+ .78++ -.08 .01 .21 (1.00)

8 .65++ .07 .17 .65++ .19 .54++ .53+ (1.00)

9 .7l++ -.05 .13 .05 .73++ .50+ .52+ .57++ (1.00)

*p< .10

**p< .05

***p< .01

+p< .001

++p< .0001
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In Table 6 the only significant relationship for

main effects reported is between the primacy and recency

variables (r= -.60). Again, the correlation is in the

expected direction. For the reasons stated earlier, the

effect of these two variables was assessed independently.

Again, as with the data presented in Table 5, the

significant relationships among the interaction terms are

not unexpected since the terms share a common variable,

the industry average sales slope.

W

The hypotheses proposed in Chapter One are presented

below:

Hypothesis 1:

Significant changes in decision makers’ definitions of

the problem will occur to the extent that the

characteristics of the state variable indicate a need

for this change.

Operationally,

Significant changes in the subjects' allocations to

functions of a particular PMM stage relative to total

expenditures will occur to the extent that the slope of

the industry average sales curve indicates a need for

this change.

Hypothesis 2

The probability of a change in the definition of the

problem. will increase to the extent that the state

variable changes and is

H2a: first,

H2b: last in presentation order,

H2c: vivid,
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H2d: the change is consistent over time

Operationally,

The probability of a change in allocation patterns to

functions of a given PMM stage relative to total

expenditures will increase to the extent that the slope

of the industry average sales curve indicates a need for

change and is

H2a: presented first of three feedback graphs,

H2b: presented last of three feedback graphs

H2c: highlighted relative to the other two graphs

H2d: consistently negative or positive over time

T] E J! E I] l 1!. 1 E . E J .
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Hypothesis One proposes that subjects will change

their allocations to the extent the industry average sales

slope indicates that there is a need for such a change.

The baseline model will be calculated for each subject to

test this hypothesis. As described in the discussion on

statistical analyses in Chapter Two, the baseline model is

as follows:

% 3 Introduction (Decline)/=A1*Industry Sales Slope at t +

Total $ Allocated Constant

Table 7 presents the summary statistics for the

regression analysis of the baseline model for each of the

10 subjects for time periods 7-53. Table 8 reports the

smesuniSErsfiardmepaidss4du1
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TABLE 7

SUMMARY OF REGRESSION ANALYSIS OF THE BASELINE MODEL

(Time Periods 7-53)

 

Introduction Ratio
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TABLE 8

SUMMARY OF REGRESSION RESULTS FOR THE BASELINE MODEL

(Time Periods 54-100)

 

Decline Ratio

8 R2 F P

1 .oo .oo .95

2 .02 .64 .43

3 .03 1.18 .28

4 .03 1.34 .25

5 .oo .01 .98

6 .oo .09 .77

7 .02 .72 .40

8 .02 .82 .37

9 .oo .02 .89

10 .01 .51 .48

The results from Tables 7 and 8 indicate that

Hypothesis One is not supported. It appears that subjects

did not change their allocations to PM functions for a

given stage due to corresponding changes in the slope of

the industry sales curve.
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The Bosnits of the Statistioai Analysis

Assassing the Impaot of tne Interaction Terms

A two-step process was used to test the effect of

the interaction. terms on resource allocation. decisions

(Hypothesis Two). First, a control model, as shown below,

was computed for each subject for both sets of time

periods. A total of five regression equations were run

for each resource allocation ratio. The dependent

variable was regressed on the main effects and control

variables for the first regression. This was the Control

model. The control model is as follows:

i_§_Introdustion_lneslinsl=Al*Industry Sales 810pe at t +

Total $ Allocated A2*P +

A3*R +

A4*V +

A5*C +

A6*C(t-l) +

A7*C(t-2) +

A8*C(t-3) +

A9*C(t-4) + Constant

where,

P is the primacy main effect

R is the recency main effect

V is the vividness main effect

C is the consistency main effect.

Second, for the four other regression equations,

the dependent variable was regressed on all the variables

included in Control model and one interaction term at a

time. For example, the second regression equation

consisted of the Control model and the Primacy interaction



93

term. The third regression equation was the Control model

and the Recency interaction term. As may be recalled from

the description of the statistical analysis in the

previous chapter, the impact of the interaction terms on

the resource allocation decisions was assessed by

comparing the change in R2 when each interaction term was

independently added to the control model. The interaction

terms are represented in the subsequent tables in the

manner reported below:

PRIM-slope*primacy

REC-slope*recency

VIV-slope*vividness

CON-slope*constancy.

The results are reported in Tables 9 and 10. The

first column identifies the subject. The second column

presents the F-value for the regression equation assessing

the Control model. All the columns labeled "P" present

the significance of the preceding values. The R2 change

columns indicate the increase in R2 that occurs when a

specific interaction term is added to the Control model.
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.An examination of Table 9 reveals that the

inclusion of any one of the four information processing

interaction variables, primacy, recency, vividness or

consistency, does not significantly increase the R2 for

any’ of the subjects’ Introduction allocation. decisions

during time periods 7-53.

For the Decline allocations, during time periods

54-100, as shown in Table 10, the addition of the primacy

interaction term to the control model significantly

increases the R2 at the p <.05 level for Subjects 2, 5,

10. This increase is significant at the p <.01 level for

Subject 7. The addition of the consistency interaction

term to the control model also significantly increased the

R2 during this time for Subjects 3, 5, 6 and 9 (p <.05).

Using the techniques described in the methods

chapter, each of the two regression equations for primacy

and consistency was algebraically rearranged for each

subject to illustrate the conditional relationship: the

regression of Y (resource allocations to the Decline

functions during time periods 54-100) on X2 (average

industry sales slope) depends upon the values of primacy

and consistency when all other variables are held

constant. Regression lines were plotted in Figures 3-6 to

illustrate relative differences in slope (shown in

brackets next to each line) for various values of the

primacy interaction term. Figures 7-11 show the plots of
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the regression lines for various values of the consistency

interaction term.

In order to make the analysis of the relationship

between the Decline allocation ratio and the industry

average slope under varying conditions. of jprimacy’ and

consistency clearer, the slopes for the two conditions of

primacy and the three conditions of consistency as well as

the T-values for the interaction terms are presented in

Tables 11 and 12. In order to cover the range of the

residual industry sales slope values, the three points on

the X-axis were the mean and four standard deviations

above and below the mean.

E . . I] E . I ! !' EEE !

The results of the primacy interaction effect analysis

for each subject are reported in Table 11 below. The primacy

interaction effect is examined only for the Decline allocation

ratio since the interaction term had a significant effect for

subjects only for this dependent variable. Figures 3 to 6

present the graphs of the results for those subjects with

significant interaction effects.
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Industry Sales Slope
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Figure 3

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OF PRINACY

. FOR SUBJECT 2
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THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OF PRINACY

FOR SUBJECT 5
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Figure 5

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OF PRINACY

FOR SUBJECT 7
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Figure 6

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OF PRINACY

FOR SUBJECT 10



Table 11

The Slopes for the Regression of Decline Allocation Ratios

on Industry Average Sales Slope Under Conditions of Primacy

Subject Slope when P=1 Slope when P=0 T-value

1 -.10 -.11 .3972

2 -.17 -.19 .0572

3 -.14 -.15 .3129

4 -.04 -.05 .8212

5 -.26 -.29 .0560

6 -.10 -.11 .1333

7 -.34 -.38 .0006

8 -.02 -.02 .9843

9 -.22 -.24 .2914

10 -.25 -.28 .0645

As stated in Chapter Two, there are two types of

interactions: ordinal or disordinal (Pedhauzer, 1982).

From the Figures 3 through 6 it is possible to see that

there is an ordinal primacy interaction effect for

subjects 2, 5, 7 and 10. The differential effect of the

industry sales slope when P1=0 does decrease as values of

the industry sales slope increase. This is particularly

evident for Subjects 2, 5, 7, and 10. The point at which

the two lines cross was computed for each of the subjects

using the Cohen and Cohen (1983) formula described in the

previous chapter. These computations found that the

points of crossing for the two lines lie outside the range
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of interest for all the subjects.

The graphs of the interaction. effects reveal a

negative relationship between changes in the industry

sales slope and the Decline allocation ratio. This is in

the hypothesized direction.

The conditional effect of the primacy interaction,

however, is opposite of the hypothesized effect. For all

subjects, except 8, the slope of the line representing the

relationship between changes in the industry sales slope

and resource allocation decisions becomes flatter (i.e.,

less negative) under conditions of primacy. The slope of

this line is steeper when the industry average sales curve

is not presented first. This does not support Hypothesis

2a which proposed that the relationship between change in

allocations and change in the slope of the industry

average sales curve would increase when the industry

average sales curve was presented first as opposed to any

other position.

E . . !l : . ! I ! !° EEE !

To illustrate the conditional effect of the

consistency variable on the regression of the Decline

allocation ratio on the industry average slope, the

regression lines in Figures 7-11 were plotted for high (1

standard deviation above the mean), medium (the mean) and

low (1 standard deviation below the mean) consistency values.
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Figure 7

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OP CONSISTENCY

FOR SUBJECT 3
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Figure 8

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE
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FOR SUBJECT 5
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Figure 9

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OP CONSISTENCY

FOR SUBJECT 6
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Figure 10

THE RELATIONSHIP BETWEEN INDUSTRY SALES SLOPE AND THE

DECLINE ALLOCATION RATIO UNDER CONDITIONS OF CONSISTENCY

FOR SUBJECT 8
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FOR SUBJECT 9



Table 12

The Slopes for the Regression of Decline Allocation Ratios

on Industry Average Sales Slope Under Conditions of Consistency

Slope when Slope When Slope When

Subject C is High C is Medium C is Low T-Value

1 .03 .03 .03 .8407

2 -.01 .00 .01 .1768

3 -.11 -.08 -.05 .0240

4 .03 .02 .01 .6874

5 -.07 -.04 -.01 .0259

6 .00 .01 .02 .0586

7 -.02 -.01 .00 .3426

8 -.10 -.07 -.04 .0770

9 -.10 -.06 -.02 .0428

10 -.08 -.06 -.04 .2268

An examination of Figures 7 through 11 and of the values

presented in Table 12 reveals that, for Subject 6, the

consistency interaction is a crossed or disordinal one.

Again, the points of crossing were computed for the

remaining subjects to determine what type of interaction

effects were occurring. The results show ordinal

consistency interaction effects for Subjects 3, 4, 5, 8, 9

and 10 since the points of crossing for these subjects are

not within the range of interest. There are also

disordinal consistency interaction effects for Subjects 2

and 7. There is no interaction effect for Subject 1.

The slope for the regression of the Decline
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allocations ratio on the industry average slope was

steeper under conditions of high consistency for Subjects

3, 4, 5, 7, 8, 9, and 10. For these same subjects, the

slope was steeper under conditions of medium consistency

than it was under conditions of low consistency. Only

Subject 6 had the opposite effect for the consistency

information processing rule. For this subject, the

effect of the slope was greater under conditions of low

consistency than under conditions of high consistency.

The findings for Subjects 3, 5, 7, 8, 9, and 10 provide

some support for Hypothesis 2d which posited that changes

in allocations were more likely to occur to the extent

that changes in the industry average slope were more

consistent in indicating the need to make that change.

W

The regression analysis found no support for

Hypothesis One. There was mixed support for Hypothesis

Two. Significant changes in R2 were found for both the

primacy and the consistency information processing cues

for some of the subjects.

The effect of the primacy interaction was opposite

of that predicted in Hypothesis 2a. The slope of the

regression line was steeper when the industry average

sales curve was not presented first. The effect of the
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consistency interaction was as predicted in Hypothesis 2d.

The data showed a trend for the slope of the regression

line to get steeper as consistency increased for those

subjects were consistency had a significant interaction

effect.



CHAPTER FOUR

DISCUSSION AND SUGGESTIONS FOR FUTURE RESEARCH

This chapter focuses on a discussion of the

implications of this study’s results. Possible

explanations for the unconfirmed hypotheses are raised .

Based on these explanations, suggestions for future

research directions are offered.

Discussion

Hypothesis One

The first hypothesis dealt with the impact of

changes in the state variable on individuals' propensity

to redefine the problem they are facing. Specifically,

Hypothesis One was drawn from the cybernetic decision

making literature. According to this literature, decision

makers redefine the decision situations they face when

they observe a change in the characteristics of state

variables (Ashby, 1952). For the current research

situation, it was expected that, at a given time period,

decision makers would change their resource allocations to

functions associated with a given PMM stage when the slope

Of the industry sales curve indicated a need for such a

112
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change. Overall, the data gathered for this research do

not support this hypothesis.

There are several possible explanations for these

results. First, cognitive psychologists have suggested

that people are gross processors of information (Markus &

Zajonc, 1985; Ebbesen, 1980). People tend to overutilize

simplistic or intuitive inferential strategies especially

when they are faced with ambiguous information (Barnes,

1984: Nisbett & Ross, 1980; Payne, 1976). Markus and

Zajonc (1985) note that people also tend to use more

simplified cognitive structures when there is too much

information in the environment. When faced with an

information-rich environment, people must be selective

about the information that. is. processed. (Weick, 1979:

March, 1945). The brain allows humans to eliminate whole

sets of possibilities in a decision making situation

without. conscious. consideration (Beer, 1964; Stohl and

Redding, 1987).

Beer (1964) proposes that the human brain does not

comprehend complex patterns presented instantaneously to

it (Beer, 1964). Rather, the complex pattern is fully

comprehended only when it is spread out in time (Beer,

1964). Since subjects were taught a PMM model that

encompassed the general spectrum of the three stages

without any specific focus on individual decisions at each

time period, it is possible that subjects were unable to
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respond to a change in slope at a given time period

because that specific change was not interpretable in and

of itself. Instead, people need to place information

within a schema in order to interpret that information

usefully (Markus and Zajonc, 1985).

Head (1920) contends that a schema is a type of

continuous standard that permits an integration of what is

currently occurring with what went on before. Beer (1964)

suggests that, for the brain, the problem of

incompleteness in a pattern of information is overcome by

a network capable of comparing the incomplete pattern with

complete ones. Hastie (1981) notes that people try to

comprehend informational items by retrieving additional

data from long term memory until the item is understood.

People learn by weighing information within a historical

frame of reference (Beer, 1964).

Computer simulations, such as the one used here,

may be successfully programmed to reconstruct the rich

environment decision makers face in the business world

(Wexley and Latham, 1981). The richness of the information

generated by the computer about the simulated PMM model

may have led the subjects to ignore the information about

the specific changes in the industry slope at each time

period when making their resource allocation changes. The

information screening process may have made subjects less

sensitive to small changes in the slope of the industry
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sales curve, thus protecting themselves from information

overload. This process makes it unnecessary for the

subjects to learn the pattern of trivial "noise" in the

environment (Beer, 1964). In the current situation, the

small changes in the slope of the industry sales curve at

each time period also may not have fit subjects' broad,

general schemata of a particular PMM stage. Therefore,

this information may have been considered to be "noise"

and so was not used by subjects in their resource

allocation decisions.

One of the reasons subjects may have considered the

changes in slope at each individual time period to be

noise is that they found this information to be routine

and, therefore, did not utilize it in their decision

making process. Routine information may become redundant

over time, and redundant information is often not used in

decision making. .As Ilgen, Fisher and Taylor (1979)

conclude, based on their literature review, feedback

information should provide the subject with more knowledge

about the situation than s/he currently has available.

Only then will this information be attended to and,

subsequently, be used. This thesis would lead to the

contention that subjects in the present investigation may

not have considered changes in the slope at each decision

time period when making their' resource allocation

decisions. The change information may have become so
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routine that it was outweighed by other information

considered to be more relevant to the broader schema of

the PMM stage.

The preceding theoretical discussion leads to the

proposition that when subjects made an assessment of the

validity of their problem definition they may have used

the information about the industry sales curve that they

had gained over time rather than just confining their

information base to the change in the slope at one time

period. Based on this alternative theoretical hypothesis,

post-hoc analyses were done on the data.

A moving average was computed for the average

industry sales slope value over the five previous time

periods. For this moving average, each time period was

weighted equally. The Introduction allocation ratio was

regressed on the moving average of the industry sales

slope for the first set of decision periods. The Decline

allocation ratio was regressed on this moving average for

the second set of decision periods for each subject. The

results are reported in Tables 13 and 14.
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TABLE 13

SUMMARY OF REGRESSION ANALYSIS OF THE MOVING AVERAGE MODEL

(Time Periods 7-53)

5 R2 F P

1 .15 8.16 .007

2 .17 9.25 .004

3 .17 9.41 .004

4 .24 14.12 .0005

5 .26 15.78 .0003

6 .09 4.25 .05

7 .23 13.71 .0006

8 .15 8.17 .006

9 .21 11.85 .001

10 .14 7.21 .01

The analyses revealed significant relationships for all 10

subjects for the Introduction resource allocation ratio

for the first set of decision times. It appears that the

subjects were using the information provided by a moving

average of the average industry sales curve when making

their resource allocations to the Introduction functions.

TABLE 14

SUMMARY OF REGRESSION ANALYSIS OF THE MOVING AVERAGE MODEL

(Time Periods 54-100)

s R2 F P

1 .05 2.15 .15

2 .26 15.49 .0003

3 .15 8.07 .007

4 .36 25.49 .0001

5 .18 9.57 .003

6 .04 2.05 .16

7 .11 5.41 .02

8 .02 1.14 .29

9 .18 10.00 .003

10 .15 8.15 .007

For the second set of time periods, the analyses revealed
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that seven subjects had significant relationships between

the Decline resource allocation ratio and the moving

average of the industry sales slope.

These results provide some evidence for the validity

of the data, per se, as well as some empirical support for

the post-hoc hypothesis. Specifically, these results

indicate that the change in slope at each decision time

period may not have been the characteristic of the state

variable that subjects assessed to make their problem

redefinition decisions.

The post-hoc findings suggest that decision makers

used their knowledge of what had happened to the industry

average sales curve in previous time periods to understand

the current change. These findings do not contradict the

original model of problem redefinition proposed in Chapter

One. Rather, these findings extend that model. The

findings provide more information about the type of

characteristics of the state variable decision makers

assess to make a problem redefinition decision.

HYPOTHESIS TWO

The literature review presented in Chapter One

suggested that information processing variables may be

related to a decision maker’s decision to implement

problem redefinition. Literature from a number of areas,
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including information processing, heuristics and

attribution theory, provided four theoretically based

information processing variables. Hypothesis Two

suggested that decision makers implementation of problem

redefinition may be related to the order in which that

information ‘was presented, to 'the information’s 'visual

vividness and to the consistency of the information across

time. The results of the current study provide mixed

support for Hypothesis Two.

There was not a significant increase in R2 for any

of the interaction terms for any of the subjects for their

Introduction resource allocation decisions during the

first set of decision iterations. For time periods 54-100,

some subjects appeared to use the information processing

cues in making their resource allocation decisions. The

two cues that had significant effects for some of the

subjects were the primacy and the consistency cues.

Subjects 2, 5, 7 and 10 showed significant relationships

for primacy for the Decline allocations. Subjects 3, 5,

6, and 9 appeared to pay attention to the consistency cue

when making their Decline allocations.

Information processing cues were used by some of

the subjects only during the latter time periods of the

PM cycle. Literature from communication research would

suggest that subjects may have been faced with "message

ambiguity" during the first set of decision iterations. In
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other words, when the subjects first engaged in the

simulation, they may have been unable to select, from

their previous experience, a single interpretation of the

information they were presented. The confusion may have

resulted from an inability' to (construct. any' plausible

interpretation *whatever' of 'that information (Stohl and

Redding, 1987).

One of the reasons for subjects’ initial confusion

may have been that the first half of the simulation had

several unexpected decreases and increases in industry

average sales. This is in accordance with the PMM

literature which notes that the product market may go

through a number of temporary Decline or Growth phases

during the course of the life cycle of the product

(Porter, 1980). Although the subjects were informed of

this possibility during the PMM training exercise,

observation, anecdotal evidence and subject reactions

during the debriefing session revealed that most students

were confused. by the sudden and severe increases and

decreases in the market during the first half of the

simulation. This confusion may have manifested itself in

subjects’ uncertainty about which PMM stage they were in

during the initial set of decisions.

It is also possible that subjects learned how to do

the simulation over time. This learning may have

decreased their confusion about the simulation. A study
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by Moch, Malik and Berge (1988), using a sample of

subjects who did the exact same simulation used for this

research, found that learning did take place over the

course of the simulation. Subjects’ post-test scores on a

PM knowledge test were significantly higher than their

pre-test scores.

This learning may have contributed to the

subsequent decrease in confusion and in the increased

integration of the information processing rules in their

decision making processes by subjects. Beer (1964) argues

that as people build up experience with the uncertainties

with which they deal in a given situation, they become

more sure of themselves. Experience in a given situation

may decrease the equivocality in the situation. A

reduction in equivocality is likely to lead the subjects

to use more complex information processing rules or

schemata when trying to understand the situation (Weick,

1979).

Higgins and Bargh (1988) propose that, in certain

situations, people create new schemata while they are

learning about a new situation. Subjects may have taken

the first half of the simulation to develop schemata about

how to use the information processing cues in their

decision making process. They may have then applied these

schemata in the latter half of the simulation.
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Primacy

Hypothesis 28 proposed that decision makers are

more likely to undertake problem redefinition when the

the state variable indicating the need for such a change

appears first in a sequence of information. The primacy

interaction term had a significant conditional effect on

the relationship between changes in industry average sales

slope and allocations to Decline functions for three

subjects (p < .05) and it approached significance for one

subject (p < .06).

The direction of this relationship was unexpected.

Specifically, industry average slope had more impact on

the Decline allocation ratio when the industry average

curve was not presented first. This trend was true for

nine of the subjects. And, it is opposite to Hypothesis

2a.

The fact that subjects were given two qualitatively

different types of performance feedback may be central to

trying to understand why subjects gave more weight to the

slope of the industry average sales when that information

did not appear first in the feedback sequence. Research

done on human information processing activities offers

some plausible theoretical explanations for these results.

The average industry sales data was information

about the conditions of the product's market. The

industry level data could be labeled as base rate data
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(Hogarth, 1980; Tversky and Kahneman, 1974).

Specifically, base rate information provides the decision

maker with background information on the judgmental

situation. It is more abstract information for the

decision maker (Hogarth, 1980). Inn the experiments done

by Tversky and Kahneman (1974) the base rate is usually a

population level statistic. However, the purpose of that

information is the same as that implied in the average

industry sales graph presented in this study. The second

characteristic of the industry level information was that

it could not be manipulated by the action of the subject.

The subjects were aware that the industry sales ‘were

programmed into the simulation and were not influenced by

their companies’ performance. Subjects' gross and net

incomes were a direct outcome of their resource allocation

decisions and, so were more personally relevant. This

data contained meaningful information to subjects about

their own companies' performance. Nisbett and Ross (1980)

label this type of information as "case specific." It is

more concrete for the decision makers (Hogarth, 1980).

Tversky and Kahneman (1974) discovered the

existence of the base rate bias when conducting several of

their information processing studies. The authors found

that people are prone to ignore base rate information when

making probability judgments. Rather, decision makers are

more influenced by case-specific data (Hogarth, 1980;
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Nisbett and Ross, 1980; Kahneman and Tversky, 1979;

Tversky and Kahneman, 1974). In circumstances where

subjects have both case specific data and base rate

information, they are more likely to ignore the base

rates and make their judgments based almost entirely on

the case specific data (Hogarth, 1980; Nisbett and Ross,

1980). Hbgarth (1980) states that people will use base

rate information under very limited circumstances.

According to Hogarth (1980), this type of data is more

likely to be used in the absence of case specific

information. Base rate information is also more likely to

be used when the decision maker sees the base rates as

having causal meaning for the situation or when the base

rate information makes sense in relation to the case

specific information (Hogarth, 1980). As Hogarth (1980)

notes, people tend to give more weight to data with causal

meaning than to data perceived to be indicative or

diagnostic.

The industry average sales information is analogous

to the concept of base rate. The company-level

performance is more case-specific. The base rate bias

suggests that decision makers are not likely to use the

base rate information unless they see the link between the

base rates and the case-specific feedback. In the current

case, subjects gave more weight to the change in industry

average sales slope only after seeing some or all of the
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case-specific feedback: their own gross and net incomes.

It is possible that subjects needed to have feedback on

their own performance in order to understand the changes

in the industry sales slope. Once the subjects had the

case-specific information, it may have been easier for

them to see the link with the industry level sales that

Hogarth (1980) argues is necessary if the base rate

information is to be used.

It is argued here that people generally tend to be

inductive, not deductive thinkers. In other words,

people find it easier to generalize their understanding of

a specific situation to the broader context than to draw

implications about specific cases from the broader

context. Sutherland (1973) notes that inductive reasoning

is the prevalent mode of thinking in the physical, natural

and social sciences. The base rate bias also illustrates

the prevalence of inductive thinking. Here, too, research

has shown that people find it easier to draw implications

for the broader context from their understanding of

specific cases (e.g., Tversky and Kahneman, 1974).

Of course, the figure-ground comparison is also

possible when the industry sales curve is presented first.

Based on an extensive empirical framework developed by

Tversky and Kahneman (1981: 1974), it is possible to argue

that this does not always hold. A series of experiments

by Tversky and Kahneman (1981) found that decision makers
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changed their decision choices when the problems presented

to them were framed in various manners. Decision frames

are the decision makers’ conceptions of acts, outcomes and

contingencies associated with a particular choice (Tversky

and Kahneman, 1981). These researchers found systematic

reversals in preferences of decision solutions by varying

the framing of the acts, contingencies and outcomes of

decision situations. Based on this framework, it could be

argued that when the average industry sales curve was

presented to the subjects first, the decision makers may

have used the industry level feedback for a different

purpose than when the base rate information was not

presented first. The subjects, during the former feedback

sequence, did not have the case-specific information to

define the relevant aspects of the abstract base rate

information needed for a figure-ground assessment. It is

possible that when the industry sales curve was presented

first, it was used for purely diagnostic purposes. As

Hogarth (1980) notes, base rate information used primarily

for a diagnostic purpose is more difficult for subjects to

use in their decision making process. As a consequence,

the industry level information may not have been weighed

as heavily by decision makers in subsequent allocation

decisions.
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Consistency

Kelley (1967) suggested that people are influenced

by the consistency of the information they observe when

they make attributions for performance. This concept was

adapted to the current decision making situation in

Hypothesis 2d to suggest that decision makers are

influenced by the degree to which a state variable

consistently indicates the need for a change in the

problem redefinition. This hypothesis was replicated by

the results from Subjects 3, 5, 6, and 9.

The notion of a "norm of consistency" has

previously been discussed in organizational behavior

(Pfeffer, 1981; Staw, 1976). According to these authors,

consistency in action has great social value. In previous

literature, the concept of consistency has been

operationalized in a variety of ways. Attribution theory

research has focused on how the consistency of people’ 3

behaviors affects attributions for outcomes (Kelley,

1967). In the social information processing literature,

research has investigated the relationship between

consistency of people’s expectancies of others and their

subsequent judgement of those people (Higgins and Bargh,

1988). Staw and his colleagues has studied the impact of

the norm of consistency on decision makers’ commitment to

decision solutions which have failed. Finally, the

information processing literature has found support for
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the impact of the consistency of various data sources on

subsequent. decisions (Hogarth, 1980; Nisbett. and. Ross,

1980). All of these different conceptions of consistency

have been significantly supported by empirical tests

across different situations.

The current research expanded the application of

this construct by investigating the impact of the

consistency of the feedback information itself on decision

makers’ resource allocation decisions. The important

characteristic of this operationalization is the fact that

the impact of the consistency of information gy§;_§ime was

assessed. Most decision making studies have not examined

this aspect of the consistency information processing rule

since the investigations tend to be static. As evident in

the strategic management function of environmental

scanning, decision makers in field settings gather

information on the same variables over time in order to

assess whether or not they are on the right track.

Cybernetic decision theory proposes much the same process

in its contention that decision makers attend to state

variable feedback loops. Decision makers, again, are

gathering information on the same variables over time.

Based on this framework, the investigation of the impact

of the consistency of information over time is an

important expansion of the consistency information

processing rule.
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The results from this study suggest that some of

the subjects used this information processing rule. The

slope of the regression line representing the relationship

between changes in the industry average sales slope and

the decline allocation ratio was significantly steeper

under conditions of greater consistency for Subjects 3, 5,

8 and 9. A similar trend was observed for Subjects 4, 7,

and 10 as well although it was not significant. An

opposite effect was found only for Subject 6. These

results suggest that some decision makers may be more

likely to implement problem redefinition when the

characteristics of the state variable indicate the need

for such a change consistently over time.

H !l l J . J : .1 !'

The design of this study was atypical of standard

decision making research. One of the unique aspects of

this research was the longitudinal nature of the decision

task. The computer simulation allowed the researchers to

compress time through programming techniques. This created

a research situation where subjects were forced to make

recursive decisions and address the consequences. Future

research in decision making should continue to capitalize

on the unique advantages of using the computer simulation

as a research tool. The results from this study highlight
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the importance of studying decision making in a dynamic

context where decision makers are faced with recurring

decisions. In order to achieve greater ecological

validity, decision making research should create decision

situations that occur over time and are embedded within an

external environment with which the decision situations

interact.

One of the ways to increase this ecological

validity and meet the necessary conditions stated above is

to use computer simulations of real-world business

situations. The computer simulation used for this study

underscores the usefulness of this procedure. As evident

by the various results reported earlier, the simulation

was able to recreate real-world environmental uncertainty

for the subjects. In addition, the computer simulation

enabled the creation of a dynamic decision situation. The

computer simulation gave the subjects immediate feedback

regarding' their' decision. choices. Closely’ simulating’ a

realistic business situation, subjects were forced to make

their own interpretations of performance feedback in order

to proceed with the next set of resource allocation

decisions. Subjects had to face the consequences of

their decisions and their outcomes were made meaningful to

them since they were graded on their performance in the

simulation. The research level of control was high while

the context of the experiment was characterized by a high
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level of complexity.

The major methodological concern about the current

research design is a function of the time series nature of

the data. Specifically, time series data is characterized

by autocorrelation (Neter, Wasserman and Kutner, 1985). In

time series data, the error terms are correlated

positively over time. This positive correlation of error

terms leads to a number of problems with multiple

regression. In an effort to eliminate the threat to the

multiple regression analyses associated with

autocorrelation, a number of radical adjustments were made

on both the independent and dependent variables. As

discussed in the statistical analysis section, the

industry sales variable was regressed on time and the

residual was used to form the independent variable

actually used for the analyses. For the dependent

variables, the resource allocations were regressed on the

predicted industry slope value for the same reason. This

radical adjustment may have increased the possibility of

Type II error occurring since the adjustments for

autocorrelation may have also eliminated some meaningful

variance.

Some people may argue that standard regression

analysis is an inappropriate statistical technique to use

for the analysis of time series data (McCleary and Hay,

1980; McCain and MCCleary, 1979). Rather, many
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econometric texts suggest the use of time series analysis

techniques (Neter et al, 1985). The Box-Jenkins approach

to time series analysis was considered as an option for

this research. However, time series analysis is not

capable of handling both independent and dependent time

series with interaction terms. Time series techniques are

currently at a stage of development where each one of

these analyses must be done separately. This was

inappropriate for the theoretical purposes of this

investigation. Every attempt was made to try to eliminate

the problems associated with regression analysis of time

series data when the statistical analysis was designed and

implemented.

Problem Redefinition Issues

The focus of interest in this research has been the

problem redefinition stage of the decision making process.

In Chapter One, four of the principle models of decision

making were reviewed and their approaches to problem

redefinition were outlined.

The rational and satisficing models of decision

making essentially did not address the problem

redefinition issue. The incremental model proposed that
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a series of incremental changes resulting from changes in

the choice of decision alternatives would eventually lead

to problem redefinition. The incremental problem

redefinition is an outcome of incremental changes decision

makers make within their current definition of the

problem. The incremental model’s conception of problem

redefinition implies that decision makers attend to only

one feedback loop when making decisions. This feedback

loop is concerned with the satisfactoriness of the

outcomes generated by the decision solution that is

currently implemented. Unsatisfactory outcomes will lead

to changes in the choice of the decision alternatives.

These changes may eventually lead to problem redefinition

(Quinn, 1980). This is incremental problem redefinition

identified by the decision making models.

One major limitation of the incremental model is

that it does not explain those situations where problem

redefinition is a distinct or quantum change from the

current decision definition. As was pointed out in

Chapter One, a distinct or quantum change in a decision

definition may be likely to occur in a dynamic decision

situation.

The cybernetic model of decision making provides a

theoretical framework that addresses this issue. Based on

cybernetic principles of decision making, it was proposed

that decision makers attend to two feedback loops (Ashby,
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1952). The first feedback loop is used to assess the

validity of decision makers’ performance by monitoring

critical performance variables. This feedback loop is

also included in the incremental model. ' The second

feedback loop is used to assess the validity of the way

decision makers have defined the problem situation through

the examination of state variables (Ashby, 1952). Numerous

studies have presented both theoretical and empirical

arguments contending that decision making is dynamic,

generating a change in the decision situation over time

(Mausch, 1985; Nystrom and Starbuck, 1984). This change

in the decision situation requires a corresponding change

in the problem definition. Unlike the incremental model,

the cybernetic paradigm does not propose that a series of

changes based on the first feedback loop will lead to any

type of problem redefinition. According to cybernetic

theory, changes in ‘the characteristics of ‘the state

variables should lead to a change in the definition of the

problem by decision makers. This is the second type of

problem redefinition identified by previous decision

making models: a conscious change in the definition of

the problem.

The current investigation operationalized the

cybernetic problem redefinition concept by creating a

ratio of the amount allocated to organizational functions

associated with a stage of the PM (Introduction or
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Decline) to the total amount of money allocated to all

organizational functions. The regressions of these two

ratios on the industry average sales slope allowed

inferences to be made about subjects’ problem redefinition

decisions since: regression analysis defines the

relationships between the independent and dependent

variables. Specifically, the regression analyses

provided data about the effect of one unit change in the

independent variable, the industry sales slope, on

changes in the dependent variable, resource allocations to

either the Introduction or Decline organizational

functions relative to total resource allocations. This

was defined as problem redefinition for this

investigation.

The results of the regression of the two ratios on

the industry average sales slope were nonsignificant for

all subjects for both sets of time periods. This raised

questions about what information the subjects used to make

their problem redefinition decisions. Observations of the

subjects during the simulation phase of the investigation

confirmed that subjects were looking at the state variable

for these decisions but this effect was not captured by

the regression analysis. For this reason“ as discussed

earlier, the two dependent variables were regressed on the

moving average of the industry sales slope. The

significant results of these analyses supported the
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observations that most of the subjects were using the

state variable to assess the validity of their problem

definitions.

This evidence generated the post hoc hypothesis

that the operationalization of the problem redefinition

may have been capturing more of the subjects’ decision

processes than originally anticipated. All evidence to

this point indicates that subjects seem to have used a

different approach to problem redefinition than that

proposed by either the cybernetic or the incremental

model. This data suggests that subjects may have been

making incremental adjustments to their problem

redefinitions over time. This is a third type of problem

redefinition, theoretically different from both the

incremental and the cybernetic conceptions of problem

redefinition.

To illustrate this hypothesis, the Introduction

and Decline ratios, unadjusted for autocorrelation, were

plotted against time for all the subjects. Some of these

plots are presented in Figures 12-17 for illustration

purposes. An examination of these plots reveals that

subjects appear to make incremental adjustments to their

nattezns of resource allocations. It is important to keep

in mind that the patterns of resource allocations, for

this research, represent decision makers’ definitions of

the problem.
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The adjustment of the pattern of resource

allocations is very obvious in Figures 12 through 14.

There is a clear pattern of an incremental reduction in

Introduction allocation expenses over time. At first

glance, the pattern of incremental change in problem

redefinition is not as clear in Figures 15 through 17.

However, the pattern does exist. For all three subjects,

there is an incremental increase in the Decline resource

allocation ratio which begins around the 75th time period.

There appear to be several time periods of incremental

adjustments in the patterns of resource allocations for

the subjects before the allocations to the Decline

functions generally level off. The patterns evident in

Figures 12 to 17 are generally replicated across the

remaining subjects. These plots provide tentative support

for the hypothesis that most subjects were making

incremental adjustments to their problem redefinitions

during the PMM cycle.

As stated earlier, the problem redefinition that

subjects appear to have used in this investigation is

different from the types of problem redefinitions proposed

by both the incremental and the cybernetic models. The

incremental problem redefinition implies that people only

attend to the feedback loop that gives them information on

the validity of their decision alternative. In addition,

this decision making model proposes that problem
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redefinition occurs as a consequence of changes in the

choice of the decision alternative, not by conscious

thought, design or anticipation. For the incremental

problem redefinition, subjects’ changes in allocations to

market research, quality control and so on could

eventually, in and of themselves, lead to problem

redefinition. It is argued that this is not the type of

problem redefinition that occurred in the current study.

Subjects seem to have changed their patterns of

allocation to the sets of organizational functions

associated with particular problem definitions when

problem redefinition was indicated. In other words,

problem redefinition was a conscious or anticipated change

in problem definition made by the decision makers.

Decision makers monitored a unique set of variables to

know when the situation changed so they could implement

problem redefinition. In the present research, therefore,

the changes in allocations to each individual

organizational function were themselves a consequence of

the subjects’ planned problem redefinition.

The cybernetic model, on the other hand, says that

problem redefinition is a distinct or quantum change in

the definition of the problem. The results from the

analysis of the relationship between the moving average of

the industry sales slope and resource allocations and

analysis of the plots of ratio allocations across time
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indicate that subjects were attending to the state

variable when making their assessment of the validity of

their problem definition. This supports the cybernetic

paradigm’s contention that decision makers attend to a

unique set of variables that identify the decision

situation. However, the results of the regression

analysis of the relationship between the industry sales

slope and resource allocations suggest that subjects were

not making distinct or quantum changes in their problem

definitions. This, of course, is contrary to the

cybernetic theory’s proposal that problem redefinition is

a distinct change.

The problem redefinition that appears to have been

used in this study by most of the subjects seems to be an

incremental response by decision makers to perceived

changes in the decision situation. This type of problem

redefinition uniquely combines the second feedback loop

from cybernetic theory with the principles of

incrementalism in decision making that are proposed by the

incremental paradigm. The third type of problem

redefinition proposed here suggests that decision makers

attend to a feedback loop specifically' to assess the

validity of their problem definition. If the feedback

information indicates a change in the decision situation,

the decision maker may make incremental adjustments to the

problem definition to change the current definition to a
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new one. 'Fhis process highlights an important cognitive

role in the problem redefinition process that the current

incremental model fails to include. The third type of

problem redefinition, therefore, is a unique approach to

problem redefinition that arises from a combination of

cybernetic and incremental theory principles.

F u Re e ch

Types of Problem Redefinition

This research was framed on the basis of the

cybernetic decision making model which proposes that

problem redefinition is a distinct and conscious decision

made by decision makers in response to changes in the

decision situation. The results of the investigation

suggest that decision makers may respond to changes in the

decision situation with conscious incremental changes in

their definitions of the problem. It was argued here that

this is a problem. redefinition. process. different from

those proposed by both the cybernetic and the incremental

models of decision making. The identification of a third

type of problem redefinition process raises some

interesting research avenues for future investigations.

The argument was made here that there appear to be

three types of problem redefinition processes. Future
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research should examine each one of these types of problem

redefinitions. In particular, the third type of problem

redefinition identified here should be the focus of more

empirical investigation to confirm its existence since the

data from this study can provide only tentative support

for it. An important research question is to examine

whether or not the three types of problem redefinition are

competing processes. If they are, the relative

effectiveness of each of these should be examined. If

they are not, research should be concerned with

identifying the circumstances under which each different

problem redefinition process will be used. In other

words, decision makers may use one type of problem

redefinition under one set of circumstances and another

type of problem redefinition under another set of

circumstances. It is also possible that there are various

patterns of use of the three types of problem redefinition

across different groups of decision makers. Another

research question is whether different people use

different problem redefinition processes across all

situations. If not, do different people use different

problem redefinition processes in different situations?

What individual difference variables relate to choices of

different problem redefinition processes? These research

questions can be guided by the extensive theoretical

frameworks of both the cybernetic and the incremental
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models of decision making. However, both these frameworks

must be adapted to explain the third process of problem

redefinition identified by this research investigation.

Principles of Cybernetics

The cybernetic theory of decision making laid the

theoretical groundwork for this research investigation.

Although the results of this research suggest that

subjects were not following the cybernetic problem

redefinition process, there was support for other

cybernetic principles. Subjects did use the state

variable when making their problem redefinition decisions.

However, post hoc analyses reveal that they did not use

the changes in the slope of the industry sales curve at

one time period to make their problem redefinition

decision. Rather, they appear to have used a moving

average of the industry sales slope. The results of this

study raise numerous questions about the cybernetic

framework for future research.

One of the first suggested by the current

investigation is to explicitly examine the differences in

decision making processes associated with the two

different feedback loops. One of those differences

concerns the differential use of case-specific and base

rate information in relation to each of the two decision
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feedback loops. This issue should be directly examined.

Another difference that should be the focus of future

research is to determine whether or not decision makers

use different information processing rules for each of the

two feedback loops.

One of the primary post-hoc hypotheses presented in

this discussion chapter has been that differences in type

of information may have led to the unexpected findings

about the impact of the primacy information processing

variable. This post-hoc analysis should be empirically

investigated to determine if different types of

information. are interpreted differently. Furthermore,

research should examine whether the presence or absence of

a particular type of information has a differential effect

on decisions over time.

A second major issue for future research is to

empirically test the impact of decision makers’ implicit

theories on problem reformulation decisions. In the

current research, differences in implicit theories were

controlled for by teaching subjects an explicit theory

that they used to guide their problem redefinition

decisions. This investigation would also provide

empirical evidence on Steinbruner’s (1974) contention that

decision makers’ implicit theories restrict the

implementation of problem redefinition.

Earlier in this chapter, one of the sections
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discussed the nonsignificant findings for the regressions

of the Introduction allocation ratio on the Control model

(all the main effects) and each interaction term. In that

section it was proposed that one of the reasons decision

makers may not have used the information processing cues

during the first part of the simulation was that people

found the simulation too complex. It was noted that

people may have started to use the information processing

cues once they were comfortable with the simulation. This

suggests another aspect of future research. Specifically,

future research that attempts to investigate decision

makers’ implicit theories should empirically assess

decision makers’ propensity to use simple schemata for

complex environments and complex schemata for simple

environments.

Finally, researchers should attempt to identify

which characteristics of the state variables decision

makers are most likely to attend to when making their

assessment of the validity of their problem definition.

In. an earlier chapter, it 'was proposed that decision

makers’ implicit theories guided their attention to

specific characteristics of the state variable. The

results of this research suggest that there may be a trend

among decision makers about which characteristics of the

state variable to monitor. Only an empirical

investigation can confirm the existence of such a trend as
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well as determine if such trends also exist for other

types of state variables.

Information Processing Rules and Problem Redefinition

The present investigation raises a number of future

research paths for the more specific issue of the

integration of information processing rules with the

problem redefinition stage of decision making. This

research suggests that some decision makers may use

information processing rules when they are making

incremental adjustments to their problem redefinition.

This raises a number' of important. research. questions.

First, do people use information processing rules with

each type of problem redefinition? If so, are the same

information processing rules used for the three different

types of problem redefinition? If not, research should

attempt to find out which rules are used for which type of

problem redefinition. In this situation, future research

should also determine which information processing rules

are more likely to lead to each type of problem

redefinition. The current research results suggest that

information processing rules may have some role in the

process of problem redefinition. Future research should

thoroughly investigate the existence of this role to gain

a more detailed understanding of the problem redefinition

processes.
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A second research direction arises from the

research design of the current study. Since this study

was a within-subject design, it was not possible to draw

generalizations about the use of information processing

rules. A replication of this study with a larger sample

size would allow the type of generalizations associated

with cross-sectional studies.

Third, additional research should also investigate

the impact of other information processing rules on the

three types of problem redefinitions. Literature from

information processing, heuristics and attribution theory

provided the information processing rules used in this

study. The research in these areas has largely been done

in lab settings. As Markus and Zajonc (1985) point out,

research done outside the normally-occurring, stimulus-

rich social environment may exaggerate the effect of

information processing cues. When the same cues are

placed in an information-rich environment, the effect may

dissipate for some decision makers or in certain

conditions. This sequence of events may have occurred in

the current research setting since the computer simulation

was programmed to replicate a real-life business

environment. This replication attempted to provide the

decision maker with an environment rich in a variety of

information. Since the decision maker had so much

information at his/her disposal, the significance of the
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information processing rules may have decreased for some

of the decision makers for all situations while other

decision makers felt the need to use these rules only in

certain situations. Based on the preceding’ argument,

future research should explore inputs to the decision

making process 'which. have been previously investigated

outside of the laboratory setting.

The primary purpose of this research was to

identify the information processing determinants that led

people to make problem redefinition decisions. The

results suggest that different people may use different

information processing rules. This finding is not

unexpected since previous research has also found that

different individuals use different information processing

rules (Moch, Buchko and Rubin, 1987; Hogarth, 1980:

Nisbett and Ross, 1980: Tversky and Kahneman, 1974).

Steinbruner (1974) argues that individuals have access to

the same information processing rules but do not

necessarily use the same ones for the same situation. He

contends that the different implicit theories that people

use for the same situation lead to differential use of

information processing rules.

In the current research” decision. makers ‘were

taught the PM theory in order to give them the same

theory to use in the simulation. However, the decision

makers were not taught how to use the information
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processing rules given in the situation. Therefore, they

were free to rely on their own information processing

schemata to decide which information processing rules to

use or not to use. Future research should examine if

individual difference characteristics cause a differential

use of information processing cues among individuals doing

the. same problems. A further. step along this same

research path would be to investigate the relative

effectiveness of different rules in improving decision

performance.

In an earlier section of this chapter, it was

suggested that decision makers may abandon the use of

information processing rules when there is considerable

uncertainty in the environment. Future research should

examine decision makers’ use of information processing

cues in various environments and in unexpected situations

to determine specifically when information processing cues

are likely to be used in a problem reformulation decision

and when they are not.

Finally, only one state variable was used in this

research to satisfy the law of parsimony. The arguments

made in this chapter regarding the differences of the

effects of qualitatively different information on the

decision making process call for further investigation of

information processing rules under conditions of similar

information. In other words, the impact of information
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processing rules on the relationship between problem

redefinition and changes in the characteristics of the

state variable should be investigated in situations where

subjects get either case-specific or base-rate data, not

both.

Having subjects process information on different

state variables raises a whole new direction of research.

First of all, what, if any, information processing cues

are used by decision makers when making their problem

redefinition decisions? Second, what characteristics of

the different state variables are attended to in making

the problem redefinition decision? Third, what do

decision makers do if the state variables give them

different information regarding the need to implement

problem redefinition?

Future research should also attempt to resolve the

methodological issue of concern here. Autocorrelation is

a frequent threat in time series data (Neter, et a1, 1985)

and, as stated earlier, may affect the results of a

longitudinal research investigation. One way to avoid

autocorrelation in time series would‘ be to create a

decision situation where the current decision had no

relationship to the previous decision situation. In this

situation, the subject would be responding to random

shocks programmed into the decision situation. An example

of this would be to create a computer simulation where
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subjects had to evaluate the stock market for each

quarter. Another type of research situation would be to

look at decisions where subjects had to make binary

problem redefinition situations. An example of this type

of decision would be to create decision situations

requiring medical diagnoses of patients who have one

disease or another. Another type of research situation

would be the buying and selling of stock on the stock

market.

This chapter has taken a sweeping and speculative

look at the implications of this investigation’s findings,

at possible theoretical explanations for the unsupported

hypothesis and at the theoretical framework that generated

the research hypotheses. The suggestions for future

research, while speculative, are viable research avenues.

The continuation of research on the topics of problem

redefinition, cybernetic theory and the cognitive

perspective of decision making is likely to lead to a

detailed understanding of the cognitive aspects of the

problem redefinition stage. In addition, the continuation

of research on dynamic decision making is likely to lead

to more applicable and generalizable theories of decision

making.



BIBLIOGRAPHY



B L O RAP Y

Allison, G. T. 1969. Conceptual models and the Cuban

Missile crises. o ' 'ca Sc' e c e w,

63: 689-718.

Abelson, R. P. & Levi, A. 1985. Decision making and

decision theory. In G. Lindzey & E. Aronson, (Eds.), Inn

W,New York: Random House.

231-309.

Anderson, C. A., Lepper, M. R., & Ross, L. 1980.

Perseverance of social theories: The role of explanations

in the persistence of discredited information. gnntnnl_gfi

Pgrggnglity gag $00131 Esygnglggy, 39: 1037--1049.

Anderson, C. A., & Ross, L. 1978. The survival of theories

in the absence of evidence. Paper presented at the

meeting of the Western Psychological Association, San

Francisco.

Anderson, C. A. & Zeithaml, C. P. 1984. Stage of the

product life cycle, business strategy, and business

performance.W.27(1)- 5-24-

Anderson, P. 1984. Decision making by objection and the

Cuban missile crises AdministratilLSeiencLQuarserlx

28: 201-220.

Ashby, W. R. 1952. Dgsign_gt_n_nznin. New York: John Wiley

& Sons, Inc.

Ashford, S. J. & Cummings, L. L. 1983. Feedback as

individual response: Personal strategies of creating

information.WW

Performance. 32: 370-398-

Barnes, J. H. 1984. Cognitive biases and their impact on

strategic planning _StraLegig_nanagement_iournal

5. 129-137.

Bass, B. M. 1983. Organizational—8W

Homewood, 111.: Richard D. Irwin, Inc.

Bateson, G- 1972.W. NY:

Ballantine Books.

157



158

Beck, R. N. 1987. Visions, values and strategies: Changing

attitudes and culture. Agademx_of_8anasement_Executiye.

1: 33-42.

Beer, M. 1987. Revitalizing organizations: Change process

and emergent model. Agademy of Management Exegutive,

1: 51-55.

Beer, S. 1964. gyneznetigs and management. New York: John

Wiley and Sons.

Bekerian, D. A. & Bowers, J. M. 1983. Eyewitness

testimony° Were we misled?W

_sxcnologx1_Learn1ngl_Memorx_and_Qognition 9: 139-145.

Bowers, J. M. & Bekerian, D. A. 1984. When will postevent

information distort eyewitness testimony? Jgnznn1__gt

Applied_gsxcholog¥. 59: 465-472-

Bourgeois, L. J. 1984. Strategic management and

determinism.AW9: 586--596.

BOX, Ge Ee & Jenkins, Ge Me 1970eW

W.San Francisco, Ca.: Holden Day

Press.

Carver, C. S. & Sheier, M. F. 1982. Control theory: A

useful conceptual framework for personality-social,

clinical and health psychology.W,

92: 111-135.

Chittipeddi, K. & Gioia, D. 1983. A cognitive

psychological perspective and the strategic management

process. Paper presented at the national meetings of the

Academy of Management in New York, New York: August 11-14.

Chanin, M. N. & Shapiro, H. J. 1985. Dialectic inquiry in

strategic planning: Extending the boundaries. MALE

Management_Rexiex 10: 663-675-

Cohen, J. & Cohen, P. 1983. Ann;igd_mm¢flfl¢fle_

" ‘. .4 C. ‘ 3. .4 24-. , 0 9‘ 3‘43. 9'

W. Hillsdale. N.J.: Erlbaum

Associates.

Cookery, R. W. & Freeboy, P. 1987. Cue subset contribution

to the hierarchical multivariate lens model: Judgments of

children’ s reading achievement. ngnninntinn§1__fignnyign

and_Human_Decision_Prersse§. 39:115-132-



159

Cowen, D. A. 1985. Empirical development of a theoretical

model of the problem recognition process. Academy of

Management Proceedings, 201-205.

Cowen, D. A. 1986. A. composite examination of evoked

problem schemes: Executive’s understanding of different

problem situations. Paper presented at the national

meetings of the Academy of Management in Chicago,

Illinois: August 16-19.

Culnan, M. J. 1983. Environmental scanning: The effects of

task complexity and source accessibility on information

gathering behavior. Degi§19n_§§igng_§, 14: 194--206.

Cummings, L. L. 1982. A framework for decision analysis

and critique. In G. R. Ungson & D. N. Braunstein (Eds.)

Belmont,

 

CA:Kent PubliShing Company, 298--308.

Daft, R. L & Macintosh, N. B. 1981. A tenative exploration

into the amount and equivocality of information processing

in organizational work units. Administtatixe__§gigngg

anttetly, 26: 207-224.

Daft, R. L., Sormunen, J. & Park, D. 1988. Chief executive

scanning, environmental characteristics and company

performance: An empirical study. St:ntegig__nnnngemgnt

Jgntnnl, 9: 123-139.

Daft, R. L. & Weick, K. 1984. Toward a model of

organizations as interpretation systems. W

Management_8exiew. 9: 284-296-

Day, G. S. 1981. The product life cycle: Analysis and

application issues. Jgntn§1_gf_unzketing. 45(4), 60-67.

Dipboye, R. L., Fontenelle, G. A., & Garner, K. 1984. The

effects of previewing applications on interview process

and outcomes. WW. 69: 118-

128.

Dipboye, R. L., Stramler, C. 8., & Fontenelle, G. A. 1984.

The effects of the application on recall of information

from the interview. W91. 27:

561-575.

Donaldson, G., & Lorsch, J. L., 1983.

- ' ' ' . New York:

Basic Books, Inc.



160

Duhaime, I. & Schwenk, C. R. 1985. Conjectures in

cognitive simplifications in acquisition and divestment

decision making. Acadamy 9f Management Reyiaw, 10: 287-

295.

Dutton, J., Fahey, L. & Narayanan, V. 1983. Toward

understanding strategic issue diagnosis. Stratagig

Management_Journal. 4: 307-323.

Dyer, W. G. 1985. The cycle of cultural evolution in

organizations. In R. Kilmann, M. J. Saxton, & R. Sepra,

(Eds.), ' ' c t c c t . San

Francisco: Josey-Bass, 200-229.

Ebbesen, E. B. , & Konecni, V. J. 1980. On the external

validity of decision making research: What do we know

about decisions in the real world? In T. S. Wallsten,

(Ed. ), 0°! ‘ 0 0 ‘ ‘ I 10 ‘ 21°. 0.‘ .01 112.90

bahagigz. Hillsdale, N. J.: Erlbaum Associates, 21-45.

Einhornq 1:. J. 1980, Learning from experience and

suboptimal rules in decision making. In Wallsten, T.
(Ed). : '!° . l . i 3 . . l I . .

Hillsdale, N. J.: Erlbaum Associates, 1-10.

Einhorn, H. J. & Hogarth, R. M. 1982. Behavioral decision

theory: Processes of judgment and choice. In G.R. Ungson &

D. N. Braunstein (Eds. ) ' -

Company, 11-41.

Estes, W. K. 1980. Comments on directions and limitations

of current efforts toward theories of decision making. In

T. S. Wallsten, (Ed. ), CQgnit1ve_processes_1n_choice_and

decision__making__behaxior. Hillsdale, N. J.: Erlbaum

Associates, 263-274.

Ericsson, K. & Simon, H. A. 1979. Thinking aloud

protocols as data: Effects of verbalization. Unpublished

manuscript. Department of Psychology. Carnegie—Mellon

University.

Farr, J. L. 1976. Response requirements and primacy-

recency effects in a simulated selection interview.

Journal_of_Annlied_£sxcholosY 57: 228-233-

Farr, J. L. & York, C. M. 1975. Amount of information and

primacy-recency effects in the recruitment decision.

Bersennel.£sxoholosx. 28: 233-238.

DsuLiaisu1_smak1nsu_____Au1

. Belmont, CA: Kent Publishing



161

Feldman, R. S. & Allen, V. L. 1975. Attribution of

ability. 8 ' a So 1 Ps ho o

36: 59-66.

Ford, J. D. 1985. The effect of causal attributions on

decision makers’ response to performance downturns.

Academx_of_nanagement_neyiew 10: 770-786.

Fredrickson, J. W. 1985. Effects of decision motive and

organizational performance level on the strategic

decision process. Academx_of_uanagement_Journal.

28: 821-843.

Fox, H. W. 1973. A framework for functional coordination.

Atlanta_Economic_Reyiew 23(6). 8-11.

Fox, W. 1984. General Motors: Dupont’s tough OD case.

_IQHE_QIQ§niZ§§iQn§l_§£Bdi§§ 9: 71-80-

Gilovich, T. 1981. Seeing the past in the present: The

effects of associations to familiar events on judgments

and decisions.

Academx__f_nanagement: 108-111.

Glueck, W. F. 1972. Business policy: Reality and promise.
S O

D

0 “0 0° 0 9‘ a. .,. U" '0,- 0, 9‘ 4 corn 0

W811. 108-111-

Gomez-Mejia, L. R., Tosi, H. & Hinkin, T. 1987. Managerial

control, performance and executive compensation. A__c_agam¥

of_Management_Journal. 30: 51-70.

Gray, B. & Ariss, S. S. 1985. Politics and strategic

change across organizational life.W

Raglan, 10: 707-723.

Hagafors, R. & Brehmer, B. 1983. Does having to justify

one’s judgment change the nature of the judgment process?

' 31: 223-

 

Hambrick, D. C., MacMillian, I. C. & Day, D. L. 1982.

Strategic attributes and performance in the ECG matrix: A

PIMS-based analysis of industrial product businesses.

Academx_of_Management_Journal. 25: 510-531-

Hambrick, D. C. & Mason, R. O. 1984. Upper echelons: The

organization as a reflection of its top managers. Agagamy

of_nanagement_Reyiew. 9: 193-207.

Harrigan, K. R. 1979. Strategies for declining businesses.

Unpublished doctoral dissertation, Harvard University.



162

Hastie, R. 1981. Schematic principles on human memory. In

T. E. Higgins, C. Herman, & M. P. Zanna, (Eds.), Sggia;

' s'u on e s a ' a soci

psyghglggy. Vol. 1. Hillsdale, N. J.: Erlbaum.

Head, H. 1920. S ' in n o . London: Oxford

University Press.

Hedberg, G., Nystrom, P., & Starbuck, W. 1976. Camping on

seesaws: Prescriptions for the self-designing

organization. WWW. 21: 41-

65.

Higgins, E. T. & Bargh, J. A. 1988. Social cognition and

social perception. WW. 38: 369-

425.

Hofer, C. W. 1975. Toward a contingency theory of business

strategy. Academy_of_uanagement_geyiew. 18. 784-810.

Hogarth, R. M. 1981. Beyond discrete biases: Functional

and dysfunctional aspects of judgmental heuristics.

Psychological_Sulletin 90 197-217.

Hogarth. R. M. 1980. Bexond_stat1c_biasesi_£unctional_and
: E !' 1 ! E . l ! 1 l . !'

. Center

for Decision Research. University of Chicago Graduate

School of Business.

House, R. J. & Singh, J. V. 1987. Organizational

behavior: Some new directions for industrial and

organizational psychology. Annna1__R§Yi§W__Q£__E§¥§hngQY

38. 669-718.

Ilgen, D. R., Fisher, C. D., & Taylor, M. S. 1979.

Consequences of individual feedback on behavior in

organizations. Journal_of_Applied_£sxchologY 64: 349-371.

Jacoby, J., Chestnut, R. W., Weigl, K. C. & Fisher, W.

1976. Pre-purchase information acquisition: Description of

a process methodology, research paradigm and pilot

investigation. Adyances_1n_sonsumer_Eesearch. 3: 306-314.

Janis, I. L. & Mann, L. 1977. Decision__making1__a

.0 90 0° -.. {It,, 0 0! 9° ‘ 3.1-. 01H! u‘lt.

New York: The Free Press.



163

Jennings, D. L., Lepper, M. R., & Ross, L. 1980.

Persistence of impressions of personal persuasiveness:

Perseverance of erroneous self-assessments made outside

the debriefing paradigm. Unpublished manuscript.

Stanford University.

Johnson, G. 1988. Rethinking incrementalism. Strategig

Management_igurnal. 9: 75'91-

Jones, E. E. & Goethals, G. 1972. Order effects in

impression formation: Attribution context and the nature

of the entity. In E. E. Jones, L. Rock, K. G. Shaver, G.

Goethals, & L. M. Ward. (Eds.).Wm

WM. Morristown, N. J.: General

Learning Press.

Jones, E. E. , Rock, L. , Shaver, K. G. , Goethals, G. , &

Ward , L . M . 1 968 . Patterns of performance and ability

attributions: An unexpected primacy effect. W

W10: 317-340-

Kahneman, D. & Tversky, A. 1979. Prospect theory: An

analysis of decision under risk. Eggngmatziga, 47: 263-

291.

Kelley, H. H. 1967. Attribution theory in Social

Psychology.MW15 192-238.

Kelley, H. H. & Michela, J. L. 1980. Attribution theory

and research.WW31. 457-501.

Kilmann, R. & Mitroff, I., 1979. Problem defining and the

consulting intervention process. galifigznia__nanagamant

Rayiam, 21: 26-33.

Kleinmuntz, B. 1975. The computer as a clinician.

Wm30: 379-387.

Lepper, M. R., Ross, L. & Lau, R. 1980. Persistence of

inaccurate and discredited personal impressions: A field

demonstration of attributional perseverance. Unpublished

manuscript. Stanford University.

Lichtenstein, S. 1982. Commentary on Hayes’ paper. In

G. R. Ungson & D. N. Braunstein (Eds. ) ' -

W.Belmont CA: Kent Publishing

Company, 83-86.

Lindblom, C. 1959. The science of muddling through. Enblig

Administration_Reyiew. Spring: 79-78-



164

Lindblom, C. 1979. Still muddling,not yet through. Paglia

AW. 39: 517-526.

Loftus, 11. F. 1979. Eyamitnaaa_ta§timgnyt Cambridge, MA:

Harvard University Press.

Loftus, E. P., Miller, D., & Burns, H. 1978. Semantic

integration of verbal information into visual memory.

WW.4: 19-31-

Lyles, M. 1981. Formulating strategic problems: Empirical

analysis and model development. St;atagig__nanagamant

Journal. 2: 61-75.

Lyles, M. & Mitroff, I. 1980. Organizational problem

formulation. W111. 25: 102-

120.

MacMcrimmon, K. R., 1982. On Lincoln’ s doctor’s dog or

where we are in behavioral decision theory. In G. R. Ungson

& D. N. Braunstein (Eds. ) °0321mm

Wreath. Belmont. CA: Kent Publishing

Company, 48-56.

MacMillian, I. C., Hambrick, D. C., & Day, D. L. 1982.

The product portfolio and profitability: A PIMS-based

analysis of industrial product businesses. Agagamy__gfi

new. 25: 733-755.

March, J. G. & Shapira, Z. 1982. Behavioral decision

theory and organizational decision theory. In G.R. Ungson

& D- N. Braunstein (Eds.) MAM—law

interdisciplinammmach. Belmont. CA: Kent Publishing

Company, 92-115.

March, J. G. & Simon, H. A. 1958. Organizatigna. New York:

John Wiley and Sons, Inc.

Markus, H. & Zajonc, R. B. 1985. The cognitive perspective

in social psychology. In G. Lindzey & E. Aronson, (Eds.),

' , New York: Random House,

137-230.

Marsden, P. V. 1981. Conditional effects in regression

models. In P. V- Marsden (Ed. ). WW1.

:aaaazgn. London: Sage Publications, 97-116.

Mason, R. O. 8 Mitroff, I. I. 1981.

planning_aasnmntign§. New York: John Wiley and Sons.



165

McArthur, L. Z. & Post, D. L. 1977. Figural emphasis and

person perception. o e ' S '

Esrohologx. 13: 520-35.

McCain, L. J. & McCleary, R. 1978. The statistical

analysis of the simple interrupted time-series quasi-

experiment. In T. D. Cook & D. T. Campbell

(Eds. ) 0,; '-‘.0‘ 'u'o . :01° 3‘ '0; ~10 .,._ f '8 -f

figz_f1g1g_§gtt1ng§. Boston: Houghton-Mifflin Co. 233-294.

Mintzberg, H., Raisinghani, P. & Theoret, A. 1976. The

structure of ’unstructured’ decision processes.

Adm1n1atrat11e.§gience.guarterlx.. 21: 246-275.

Moch, M. K., Malik, S. D., & Berge, Z. L. 1988.

Rationality and the quality of organizational decisions:

An empirical assessment. Paper presented at the national

meetings of the Academy of Management. Los Angelos, CA.

August 7-10.

Murphy, K. R., Balzer, W. K., Lockhart, M. C. & Eisenman,

E. J. 1985. Effects of previous performance on

evaluation of present performance. Jggrn§1__App11g§

ESYQDQLQQY. 70: 72-84-

Neter, J., Wasserman, W., Kutner, M. H. 1983. Applied

l1naar._Jamitess19n_.models._lzedl. Homewood. Illinois:

Richard D. Irwin.

Newell. A. & Simon. H. 1972. .Human__nroblem__sglxing.

Englewood Cliffs, N. J.: Prentice-Hall, Inc.

Nisbett, R. & Ross, L. 1980. Human.1nferenge1.fitrategies

and.shortQomings.of.§221al.judgmant. Englewood CliffS. N.

J.: Prentice-Hall, Inc.

Nisbett, R. & Wilson, T. D. 1977. Telling more than we

know: Verbal reports on mental processes. Egygnglgg1gnl

Bey1gw, 84: 231--259.

Nystrom, P. & Starbuck, W. 1984. To avoid organizational

crises. unlearn. Qrganizational.nxnam1£s.. Spring. 53-65.

Osborn, R. N., Jauch, L. R., Martin, T. N. & Glueck, W. F.

1981. The event of CEO succession, performance and

environmental conditions.AW.

24: 183-191.

O’Reilly, C. A. 1983. The use of information in the

organizational decision making process. Researgn__1n

Organizational_flehayior. 53103‘139-



166

Payne, J. W. 1976. Task complexity and contingent

processing in decision making: An information search and

protocol analysis .W

Performance. 26: 102-115.

Payne, J. W. 1982. Applications of information-processing

and decision theories: A discussion. In G.R. Ungson & D.

N. Braunstein (Eds.) ' ' ' 'WM

interdisciplinary—amen. Belmont. CA: Kent Publishing

Company, 221-225.

Pedhazur. E. J. 1982.W

W- ' ' ' ' ' . New

York: Holt, Rinehart & Winston.

Pfeffer, J. 1981. Ppwgp_1n_grgan1zap1gn§. Boston: Pittman

Publishing.

Pondy, L. 1982. On real decisions. In G. R. Ungson & D. N.

Braunstein (Eds. )WWW

apprpagh. Belmont, CA: Kent Publishing Company, 309--320.

Porter, M. E. 1980. gpmpgp1t1yg_§;:§;egy. New York: Free

Press .

Posner, M. I. 1982. Protocol analysis and human

cognitions. In G.R. Ungson & D. N. Braunstein ( Eds.)

° ' ' ° ' ' ' ' . Belmont,

CA: Kent Publishing Company, 78-86.

PowerS. W- T. 19733.W.

Chicago: Aldine Publishing Company.

Powers, W. T. 1973b. Feedback: Beyond behaviorism.

Sg1epgg, 179: 351-356.

Quinn. J. B. 1980.W

1ngzgmgnpa11sm. Homewood, Illinois: Richard D. Irwin, Inc.

Raiffa, H. 1968. Dgg1§1gn_§n§1y§1s. Reading, MA.: Addison-

Wesley.

Rao, P. and Miller, R. L. 1983. W.

Belmont, CA: Wadsworth Publishing Company.

Rasmussen, K. G. 1984. Nonverbal behavior, verbal

behavior, resume credentials and selection interview

outcomes.WW.69: 551-556-

Re1ngamum, M. R. 1985. The effects of executive

succession on stockholder wealth: A reply. Adm1n1533ggixg

W. 30: 375-376.



167

Renier, J. J. 1987. Turnaround of Information Systems at

Honeywell. AcaQemy.9f.Managemenr_Executixe. 1: 47-50.

Ross, L. & Anderson, C. A. 1982. Shortcomings in the

attribution process: On the origins and maintenance of

erroneous social assessments. In D. Kahneman, P. Slovic,

& A. Tversky, (Eds. ), J e e ' -

' ' . New York: Cambridge University

Press, 129-160.

Ross, M. & Fletcher, G. J. 1985. Attribution and social

perception. In G. Lindzey & E. Aronson, (Eds. ), The_

Handboak.of_§ocial_£sycnology. New York. Random House.

73-122.

Ross, J. & Staw, B. M. 1986. Expo 1986: An escalation

prototype. Adm1n1stratixe.§cience.guarterly. 31: 274-297.

Schwartz, K. B. & Menon, K. 1985. Executive succession in

failing firms. WW1. 31: 274-

297.

Schwenk, C. R. 1984. Cognitive simplification processes in

strategic decision making.W.

28:680-686.

Schwenk, C. R. 1985. Use of participant recollection in

the modeling of organizational decisions. Aggggmy__pfi

W10: 496-'503.

Schwenk, C. R. 1988. The cognitive perspective on

strategic decision making. Jonrnal_of_uanagemenr.firnd1es.

25: 41-54.

Shrivastava, P. 1983. A typology of organizational

learning systems. W.20: 7-

28.

Shrivastava, P. & Mitroff, I. I. 1984. Enhancing

organizational research utilization: The role of decision

makerS’ assumptions. Academx.of.Managemenr.Bexiex. 9: 18-

26.

Simon. H. 1945. Adm1n1strat1xa_.behaxior1__A..stndy_.of

Q; . ‘9 !!3...!! . 0 ‘-‘3: .’ 2°..l'...!- 3. . ‘ 0 2-! 3 O'Qo

New York: Free Press.

Smart, C. & Vertinnsky, I. 1984. Strategy and the

environment. Straregic.flanagemenr_lournal. 5: 199-214.



168

Smircich, L. & Stubbart, C. 1985. Strategic management in

an enacted world. Academx.of.Management.Be11ew.

10: 724-736.

Springbett, B. M. 1958. Factors affecting' the final

decision in the employment interview. Ca a ' J o

ESYQthQQX. 12: 13-22-

Staw, B. M. 1976. Knee deep in the Big Muddy: A study of

escalating commitment to a chosen course of action.

' 16: 27-44.

 

Staw, B. M. 1981. The escalation of commitment to a

course of action. Asademy.of.Managemenr.Bexiew. 6:577-587.

Staw, B. M. & Fox, F. 1977. Escalation: Some determinants

of commitment to a previously chosen course of action.

Human.8elations. 30: 431-450.

Staw, B. M. & Ross, J. 1978. Commitment to a policy

decision: A multitheoretical perspective. Adm1p1sppap1y§

Science_Quarterly. 23: 40-64.

Staw, B. M. & Ross, L. 1980. Commitment in an

experimenting society: An experiment in the attributions

of leadership from administrative scenarios. Qpprna1_pf

Applied.Esycholog¥. 65: 249-260.

Steinbruner. J. D. 1974. Tha.cybermetic.theory.of.decision

mak1ng. Princeton: Princeton University Press.

Stephans, G. W. 1985. Intergroup relations. In G. Lindzey

& E. Aronson. (Eds.). Ihe_Handbook.of_social.psychology.

New York: Random House, 599-658.

Stohl , C . & Redding , C . W . 1987 . Messages and message

exchange processes. In F. M. Jablin, Putnam, L. L.,

Roberts, K. H. & L. W. Porter, (Eds.), Handpgpk__gf

W.Newbury Park. N. J .: Sage.

41-69.

Stumpf, S. A. & Dawley, P. K. 1981. Predicting voluntary

and involuntary turnover using absenteeism and performance

indices. Academy_of.Management_Journal. 24: 148-163.

Svenson, O. 1979. Process description of decision making.

_ : 23: 86-112.

 

Taylor, R. N. 1982. On improving applied decision making:

Comments on Bouman, Tuggle and. Gerwin, and. Kunreuther

papers. In G. R. Ungson& D. N. Braunstein (Eds. ) Deg1s1gn

W.Belmont. CA: Kent



169

Publishing Company, 216-220.

Taylor, S. E., Fiske, S. T., Etcoff, N. L. & Reiderman, A.

J. 1978. Categorical and contextual bases of person memory

and stereotyping. J of Pe a it an So '

ESYQDQLQQXI 333 403'403-

Taylor, S. & Crocker, J. 1983. Schematic biases of social

information processing. In E. T. Higgins, C. Herman, & J.

Zauna, ' ° 0 ' s s' .

Hillsdale, N. J.: Erlbaum Associates.

Thomas, E. A. C. & Ward, W. E. 1983. The influence of own

and other outcome on satisfaction and choice of task

difficulty. . .

32: 399-416.

 

Thomas, H. 1984. Strategic decision analysis: Applied

decision analysis and its role in the strategic management

process. Straregic_Management.Journal. 5: 139-156.

Tucker, D. H. & Rowe, P. M. 1979. Relationship between

expectancy, causal attribution and final hiring decisions

in the employment interview. Jpppn§1__pfi__App11gd

Psychology 643 2734.

Tuggle, F. D. & Gerwin, D. 1982. An information

processing model of intrafirm dynamics and their effects

upon organizational perceptions, strategies, and choices.

In G.R. Ungson & D. N. Braunstein (Eds. ) Dggi§19n_mgkingi

An..1nrerdiscinlinary..anproach. Belmont. CA: Kent

Publishing Company, 168-194.

Tushman, IL. L. 1986. Technological discontinuities,

executive succession and organizational evolution: Mini

PCs as a case in point. Paper presented at the Decision

making and Information processing conference at State

University of New York in Buffalo, October 8-10.

Tushman, IL. L. & Anderson, P. 1986. Technological

discontinuities and organizational environments.

Adm1n1stratixe.§ciance.gnarterlL 31: 439-465.

Tushman, M. L. & Nadler, D. A. 1978. An information

processing approach to organizational design. Aggggm1_pf

Management.8axiew. 33 618624-

Tversky, A. 1982. Remarks on the study of decision making.

In G.R. Ungson & D. N. Braunstein (Eds. ) Dgg1§1pn_mak1ng1

An..1nrerdisciplinarx..annroach. Belmont. CA: Kent

Publishing Company, 321-324.



170

Tversky, A. & Kahneman, D. 1974. Judgment under

uncertainty: Heuristics and biases. m, 185: 1121-

1131.

Ungson, G. R., Braunstein,'D. N., & Hall, P. D. 1981.

Managerial information processing: A research review.

Adm1n1stra§11e.§913n2e.8eziew. 25‘ 115’'134-

Van de Van, A. H. 1986. Central problems in the management

of innovation. Managgmpnp_fig1enge, 32: 590-607.

Virany, B., Tushman, M. L., & Rommanelli, E. 1985. A

longitudinal study of the determinants and. effects ‘of

executive succession for high and low performing firms.

Paper presented at the national meetings of the Academy of

Management in San Diego, CA., August 11-16.

Volkema, R. J. 1983. Problem formulation in planning and

design. Managemenr.fic1ence. 29: 639-652.

Volkema, R. J. 1986. Problem formulation as a purposive

activity.W.7: 267-279.

Walsh, J. P. 1987. Cognitive simplification processes in

managerial decision making. Unpublished dissertation.

University of Illinois.

Walters, G. A. & Marks, S. E. 1981. Exp§r1m§n§g1_1§grn1ng

and_ghangg. New York: John Wiley and Sons.

Wasson. c. R. 1974.W

prgdugt__11f§__gyp1e. St. Charles, Illinois: Challenge

Books.

Weick. K. 1979. WWW-

Reading, MA.: Addison-Wesley.

Weiner, B. 1979. A theory of motivation for some classroom

experience.WW.71: 3-25.

Wells, D. L. & Muchinsky, P. M. 1985. Performance

antecedents of voluntary and involuntary managerial

turnover. 1911mm AppliesLEsxchologL 70: 329-336.

Wexley, K. N. & Latham, G. A. 1981. ng§1gp1ng__§ng
! . . l . . I'

. Glenview,

Illinois: Scott, Foresman and Company.

 



HICHIGRN STATE UNIV. LIBRARIES

II I ll Will I“ W "I WIN IN II” I!W W M WI! WI ll 1 ‘l
31293005752641

  


