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FOREWORD

One of the goals of the Leadership and Management Technical Area of the
Army Research Institute for the Behavioral and Social Sciences is to provide
the Army with tools and procedures for improved management and leadership.
This report describes the development of a prototype computer-based simulation
for the assessment of the complex decision-making skills required of senior
Army leaders. The simulation is based on the interactive complexity theory of
decision-making styles and is applied to a macro-level international crisis
scenario. It is likely to be of interest to researchers and others concerned
with the assessment and development of complex decision-making skills of senior
Army leaders.

EDGW N. JOHNSdN
Technical Director
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DEVELOPMENT OF A COMPUTER SIMULATION FOR ASSESSING DECISION-MAKING STYLE

USING COGNITIVE COMPLEXITY THEORY

EXECUTIVE SUMMARY

~ Requirement:

The design, development, and documentation of a Managerial Assessment and
Training Simulation System (MATSS), based on a psychological theory known as
interactive complexity theory, have been the major goals of a large, 3-1/2-year
project. The MAISS is a computer-based simulation of a hypothetical complex
crisis situation. The simulation assesses participant decision making in the
crisis. This report is the final project report.

Procedures:

Topics in this report include project overview and simulation development,
interractive complexity theory and measurement, a description of the MATSS, and
recommendations for future uses of the MATSS. All of the numerous project docu-
ments that precede this report are referenced.

$ Findings:

The emphasis of the MATSS development project has been managerial decision
making. The MATSS simulation design derived from interactive complexity theory,
which concerns the structure of decision making. The MATSS simulation is pre-
sented on an Apple II microcomputer. The system collects real-time data on
participants' action and produces 14 measures of their decision-making styles.
System software is fully functional, correctly collects and analyzes participant
data, and is adaptable to content areas other than the hypothetical political-
military scenario termed the "Yugoslav Dilemma," which is used in the MATSS.
In addition, the project has produced numerous reports and technical memoranda
that fully document the project. Among the documents are three important
manuals to accompany the Yugoslav Dilemma: participant, researcher, and pro-
grammer manuals.

Use of Findings:

These findings will be of interest to future users of the MATSS and to
thosef who wish to construct similar simulations. The MATSS will be of special
interest to those studying decision making in management. In addition, the
findings will be of interest to those interested in interactive complexity theory.
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INTRODUCTORY STATEMENT

This document is one in a series of reports on research conducted by the
Behavioral Sciences Research Center at Science Applications, Inc., under Con-
tract No. MDA 903-79-C-0699 with the U.S. Army Research Institute for the
Behavioral and Social Sciences. The work on this contract has involved design-
ing and developing a management assessment training and simulation system
(MATSS), which includes a computer simulation called the "Yugoslav Dilemma,"
used to assess the decision-making strategy used by executive-level managers.
Decision making has been found to be one of the most prevalent factors in
organizational management. The major documents produced by this project
include:

Swezey, R. W., Streufert, S., Criswell, E. L., Unger, K. W., &
van Rijn, P. (1984). Development of a computer simulation
for assessing decision-making style using cognitive complexity
theory (SAI Report No. SAI-84-04-178). McLean, VA: Science
Applications, Inc. (TR 693, Sep 85)

This report is the project final report. It describes the history
of the project, theoretical (cognitive complexity theory) rationale
for the simulation and its assessment measures, and a complete
description of the simulation. Interested readers should refer to
this report for an overview and description of the project.

Baudhuin, E. S., Swezey, R. W., Foster, G. D., & Streufert, S.
(1980). An empirically derived taxonomy of organizational
systems (SAI Report No. SAI-80-091-178). McLean, VA:
Science Applications, Inc. (TR 692, Sep 85)

This document describes the factor-analytic procedures used to
cluster and rank order over 350 variables involved in systems
theory and organizational management. The procedure yielded six
factors. Factor one was Multidimensional Information Processing,
including decision making. This factor led to the decision-making
emphasis of the simulation.

Swezey, R. W., Davis, E. G., Baudhuin, E. S., Streufert, S., &
Evans, R. A. (1980). Organizational and systems theories:
An integrated review (SAI Report No. SAI-80-113-178). McLean,
VA: Science Applications, Inc. (TR 595, AD A139 796, Sep 80)

This 300-page literature review provides an integrated discussion
relating the diverse fields of organizational and systems theory.
Its contents are organized according to the taxonomy developed in B
Baudhuin, Swezey, Foster, and Streufert (1980).
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Unger, K. W., & Swezey, R. W. (1983). Programmer's manual to
accompany the Yugoslav Dilemma (A computer simulation).
(SAI Report No. SAI-83-08-178). McLean, VA: Science
Applications, Inc. (RN 84-56, Feb 84, AD A141 716)

This manual describes the eight programs that run the Yugoslav
*Dilemma. Each program is listed and annotated. Various possible

program manipulations are described.

Criswell, E. L., Unger, K. W., Swezey, R. W., & Streufert, S.
(1984). Researcher's manual to accompany the Yugoslav
Dilemma (A computer simulation) (SAI Report No. SAI-84-02-178).
McLean, VA: Science Applications, Inc. (RN 84-57, Feb 84,
AD A141 720)

The manual (1) explains the researcher's responsibilities in running
participants through the simulation, (2) describes all materials neces-
sary to operate the simdulation, (3) provides step-by-step operating
procedures, and (4) presents instruction for interpreting participant
profiles.

Criswell, E. L., Unger, K. W., & Swezey, R. W. (1984). Participant's
manual to accompany the Yugoslav Dilemma (A computer simulation)
(SAI Report No. SAI-84-03-178). McLean, VA: Science Applications,
Inc. (RN 84-58, Feb 84, AD A141 753)

This manual presents (1) instructions on how to interact with the computer
during the simulation, and (2) fictional background information to set the
stage for the Yugoslav Dilemma.
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DEVELOPMENT OF A COMPUTER SIMULATION FOR ASSESSING DECISION-MAKING STYLE
USING COGNITIVE COMPLEXITY THEORY

PROJECT OVERVIEW AND SIMULATION DEVELOPMENT

This document is the final report on a project involving the development
of a microcomputer-based Management Assessment and Training Simulation
System (MATSS). The project was conducted over a period of three and one-
half years, and resulted in the development of the MATSS simulation and
numerous reports and technical memoranda. Major documents are listed in the
Introductory Statement section of this report.

The MATSS project, like many multiyear research efforts, evolved
considerably during the period of performance. This overview describes
that evolution.

Rationale Development

Originally the project was entitled "Development of a Systems Test Bed
and Methodology for Organizational Research," and it was intended that the
project would establish a test bed wherein organizational simulations could
be conducted and researched. Based upon the outcomes of these activities,
organizational effectiveness and management strategies could be identified
for the overall purpose of improving organizational functioning in the
military environment.

As a preliminary step to accomplishing this task, a taxonomy of organiza-
tional and general systems theory concepts was constructed, and literatures
on organizational and systems theory concepts were reviewed in terms of this
taxonomy. This work is discussed in the following reports: taxonomic
development (Baudhuin, Swezey, Foster, & Streufert, 1980); annotated biblio-
graphy (Davis, Foster, Kirchner-Dean, & Swezey, 1980); and literature review
(Swezey, Davis, Baudhuin, Streufert, & Evans, 1980).

Additionally, it was determined that the preferred test bed methodology
should involve a simulation-based scenario. Various alternative approaches
were therefore reviewed, resulting in the suggestion that a "quasi-

* experimental" simulation technique (which combined features of free simula-
tions, where participants are free to choose their own course of action,
with experimental simulations, where rigorous experimental control is
exercised over participant response activities) was the technique of choice.
The rationale for this decision, as well as definitions of the terms "free,"
"experimental," and "quasi-experimental" in this context, was discussed in
a report by Streufert and Swezey (1980).

The taxonomic development effort undertaken as an early aspect of the
project resulted in the development of an empirical approach to taxonomy
development wherein a data base of topic areas addressing organizational
and systems theory constructs was subjected to a series of factor analytically

1 1 1



based procedures. These activities yielded a taxonomy whose structure was
defined in terms of the factor loadings of the extracted factors. Six final
factors were identified in this analysis. In decreasing order of importance,
the factors were: Multidimensional Information Processing, Organi-zational
Systems Dynamics, Organizational Change Technologies, Management Authority/
Compliance Characteristics, organization Coordination and Control, and Goal

V Orientation. Baudhuin et al. ?1980) provide a description of tht rationale,
mvethodology, and results of the factor analytically based taxonomic develop-
ment portion of the project.

Based upon the results of the taxonomic development activity, and upon
the resulting annotated bibliography (Davis et al., 1980), and literature
review (Swezey et al., 1980), it was concluded that the area of interest
for the test bed scenario development should be the topic of Multidimensional
Information Processing, particularly as it relates to the interactive com-
plexity theory developed by Streufert and Streufert (1978). The rationale
for this conclusion rested upon the factor structure of the lead factor
extracted from the factor analysis. This lead factor consisted of such
interactive complexity theory constructs as integration, complexity, output,
information, differentiation, and decision making, among others. Swezey
et al. (1980) provide a discussion of the research needs derived from the
taxonomy-based literature review.

Hardware and Software Development

During the period in which the taxonomic development and literature
review activities were proceeding, various alternative locations for the
test bed were considered, ranging from an instrumented room at the contractor's
facility (Science Applications, Inc. in McLean, Virginia) to location on an
actual operating Army facility. Since the area of interest for scenario
development centered around managerially oriented multidimensional (i.e.,
complex) information-processing activities, various Army management institu-
tions were contacted with regard to the possibility of ultimately integrating
the project activities with their requirements. These contacts resulted in
detailed discussion with the U.S. Army War College (LJSAWC) during 1980 and
1981. It was determined that project activities should begin the development
of a vehicle which might be of utility at the College in its role of providing
management education to Army officers. For this reason, it was determined
that a microcomputer-based simulation would be developed which would address

* complex strategic decision-making activities in a realistic scenario. The
simulation s1ould further allow for the development of an assessment component

2 wherein decision strategies employed by participants to solve scenario-based
* . problems might be assessed in terms of interactive complexity theory constructs.

Accordingly, subsequent activities were devoted to determining the particular
type of microcomputer configuration to be used in the project. An analysis
of this issue, comparing various options on the basis of anticipated hardware
requirements, as well as cost considerations, resulted in the selection of an
Apple 11 Plus system for use as the scenario presentation vehicle. This
analysis and the basis for the conclusion to use an Apple system are documented
in a technical memorandum (Atwood A Swezey, 1981).
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At this time also, attention was devoted to the choice of a scenario for
simulation use, and discussions with USAWC personnel suggested that an inter-
national political-military scenario was a preferred option. Fortunately,
the basis for such a scenario existed In a manual game which was Ivailable
at USAWC. This game, in a classified version, has been utilized at USAWC
as an instructional technique in international decision-making activities.
An abbreviated, declassified version of this hypothetical political-military
scenario known as the "Yugoslav Dilemma" was therefore provided by USAWC as
thi basis for simulation development on this project. Considerable modifica-
tion and expansion of this scenario was required in order to render it
suitable for use in a microcomputer-based format, and in order to allow for
the development of the component of the effort which included a capability
to assess participant decision-making styles. Literally hundreds of decision
alternatives were developed to allow for adequate participant decision selec-
tion latitude, and to enable the simulation to have the capability to vary
the number of scenario-based messages presented to participants. Message
preparation was varied according to known parameters designed to be compatible
with the Streufert and Streufert (1978) theoretical statements concerning the
interactive complexity constructs, previously determined to be of interest to
the effort.

In accomplishing this activity, preliminary and variously iterated and
improved versions of the Yugoslav Dilemma scenario were constantly reviewed
by in-house experts in three technical areas: decision-making and
information-processing activity, eastern European politics, and U.S. stra-
tegic threat analysis. This activity resulted in a dramatically expanded
and adapted version of the Yugoslav Dilemma, documented in preliminary form
by Unger and Swezey (1982a), and in final form by Criswell, Unger, and
Swezey (1983b).

Simulation Documentation

During the developmental portion of the project, two additional activities
were undertaken. One of these (Streufert & Swezey, 1982) reviewed the recent
literature (i.e., post-1978) on cognitive complexity theory and research, and
developed a measurement strategy for assessing this construct in the context
of the microcomputer-based Yugoslav Dilemma simulation. Various alternative
measurement approaches were presented and discussed in this document and a
preliminary rationale was outlined for the development of the microcomputer-
based measurement techniques adapted for use in this project. This report
was updated, revised, and expanded in a subsequent document by Criswell,
Swezey, and Streufert (1983a).

The second activity concerned documentation of the complex software

employed in the MATSS. Unger and Swezey (1982b) have presented a discussion
of the software and supporting documentation for the MATSS in preliminary
form; a revised, expanded, and updated Programer's Manual was subsequently
developed (Unger & Swezey, 1983). This document provides information in four
categories: (1) a documented listing of simulation programs, (2) instructions
for manipulating key system variables, (3) a description of system hardware,
and (4) detailed examples of how participants' responses to the MATSS simula-
tion are measured ar.j calculated.

3
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Since the MATSS as currently configured must be set up and administered
by a competently trained researcher/administrator, a Researcher's Manual was
prepared by Crlswell, Unger, Swezey, and Streufert (1983c. This document
provides step-by-step instruction for setting up and running the Yugoslav
Dilemmua, and the practice session scenario (known as "Storm"), as well as a
description of how the computer-based measurement programs generate parti-
cipant decision-making profiles and preliminary guidance on interpretation
of these profiles. (It should be noted that since MATSS has not been run
6njlarge samples, and since the computer-generated measurement profile
scoring techniques have not been validated, any Information on participant
profile analysis must be-considered preliminary and tentative.)

Similarly, considerable background information and knowledge concerning
both the scenario context and equipment operation procedures are required of
MATSS participants. Therefore, a Participant's Manual has been developed
to accompany the Yugoslav Dilemma scenario (Criswel -t al., 1983b). This
document presents simulation introduction, instructions for participation,
and background information on Yugoslavia. Step-by-step instructions are
included for: (1) receiving messages in the Yugoslav Dilemma and Storm
scenario practice session, (2) entering decisions into the computer, and
(3) use of decision-making aids included with the Yugoslav Dilemma scenario.

The MATSS project has resulted in an innovative, theory-based,
microcomputer-adapted complex decision-making simulation employing a hypo-
thetical political-military scenario in Yugoslavia. It has been extensively
documented, and has involved complex programming activity in order to adapt
it to an Apple II Plus microcomputer system. It has not, however, been
exercised in any large-scale sense, nor have the computer-generated partici-
pant measurement profiles been subjected to an empirical validation. The
potential exists here for a management decision-making assessment vehicle of
considerable theoretical and practical importance. Validation and large-
scale tryout activities, however, remain to be accomplished.

THEORETICAL BASIS OF THE MATSS

Interactive Complexity Theory

Introduction. As mentioned in the preceding section, the theoretical
basis for thel4ATSS is derived from interactive complexity theory (Streufert &
Streufert, 1978). Interactive complexity theory is one of several social-
psychological theories of cognitive complexity. Cognitive-complexity theories
attempt to describe the structure of cognitive information processing and
differences in that structure across groups of individuals.

Interactive complexity theory describes the structure of cognitive
information processing as a function of the interaction of the complexity
ability of individual and environmental variables. The theory includes the
concepts of behavioral (or cognitive) complexity and environmental complexity.
Behavioral complexity refers to complexity in information processing, or
decision making; complex decision making is based on combinations of informa-
tion from a variety of sources, not just on a single bit of information from
a single source. Environmental comvexity refers to the amount of

4



information available in the environment. Environments range from low
(information underload) to high (information overload) in environmental
complexity. These concepts are discussed in more detail later in this section.

Other cognitive complexity theories have been described elsewhere
(Streufert & Streufert, 1978; Streufert & Swezey, 1982). Definitions of
complexity vary from theory to theory. For example, a complexity theory
called personal construct theory concerns the way people form judgments
called "constructs" (Bieri, 1966; Kelly, 1955). In this theory, complexity
refers to the number of constructs a person relates in forming social
judgments. Another theory, called categorizing theory, employs a basic unit
called a "category" which is an attribute (or held opinion) assigned by one
individual to another (Zajonc, 1960). Each category is a member of a class
of categories. According to this theory, complexity concerns the number of
classes to which an individual states any category could belong. Cognitive
structure theory proposes a geometric model of cognitive complexity where
complexity represents the number of dimensions (judgments) onto which a
given object is projected (Scott, 1963, 1969, 1974; Scott, Osgood, &
Peterson, 1979). Each complexity theory has Its own measurement procedures
according to its definition of complexity. The interested reader should
consult Streufert and Streufert (1978) for more information.

The remainder of this section describes interactive complexity--its
structural nature, important terminology, the role of the environment, and
categories of cognitive complexity. This section is followed by a discussion
of the measurement of complexity according to interactive complexity theory.

Structure versus Content. Interactive complexity theory is concerned
with the structure, not the content of information processing. Structure
refers to patterns of relationships, or the "how" of information processing.
Content refers to substance, or meaning, the "what" of information processing.
In the area of decision making, interactive complexity theory is, therefore,
concerned with structural aspects such as the number of sources of informa-
tion requested, the number of pieces of information used in each decision,
use of a plan of action, and level of complexity of the plan. Content
aspects, such as fairness, effectiveness, or cleverness of the decision,
are not considered by this theory.

All of us make decisions nearly all of the time. Most of these decisions
are minor, are based on previously established habits (selecting food is an
example), and much of the time we are not even aware that we have just made a
decision. Most of our decisions differ in their content; the decision whether
to have a sandwich or a salad, and the decision to take the train or to fly
differ greatly. As a result, it is difficult to scientifically analyze
decision content (i.e., is it better to eat a sandwich or a salad? is it
better to ride or to fly?) unless we restrict ourselves to some limited range
of decisions. For example, if we are concerned about health, we might safely
saythe decision not to smoke is better than the decision to smoke. However,
for most decisions made on a day-to-day basis, contents are so diverse that
qualititative comparisons are difficult to make.

Further, as situations become more complex, it becomes correspondingly
more difflrult to evaluate the quality of decisions. For example, is it

5



better to purchase two new tanks this year or wait and purchase three new
tanks next year? While we may be able to make a decision based on cost,
alone, a myriad of factors could be used in assessing the content or quaiity
of such a decision. Content questions are difficult to study.

Decision structure, on the other hand, provides an opportunity for
scientific study. The structural approach considers how decisions are made
rather than what decisions are made. In determining !hei "how" of decision
making, we can analyze whether decisions are related to each other in a
strategy, to how many goals they relate, and whether the decision maker
approaches the task in terms of some overall interactive system or operates
on several unrelated subsystems. Interactive complexity theory is a structural
theory, and seeks to uncover patterns in decision making.

Terms. Several terms are important in interactive complexity: dimension,
discrimination, differentiation, integration, unidimensional, and multidimen-
sional. Theoretical explanations of these terms have been presented elsewhere
(c.f., Streufert & Streufert, 1978). The definitions here have been opera-
tionalized to the extent possible; these terms all apply to cognitive (there-
fore inaccessible) activity, but observable behavioral correlates of the
cognitive processes may be described.

A dimension is a characteristic of something (object, person, event).
A dimensTios epresented by a bipolar scale such as good to bad, short to
tall, or friendly to hostile. Individuals perceive things using their own
unique dimensions; for example, one person may react to a school building
with the dimension old-new, another person may react with the private-public
dimension.

Discrimination is the process of dividing dimensions, thereby adding
points to the bipolar scale. For example, discriminations on the dimension
of hot-cold might include lukewarm, tepid, warm, and cool.

Differentiation is the process of generating additional scales or dimen-
sions with which to-judge something. These scales do not overlap; for
example, fair-unfair and friendly-hostile are two separate dimensions, but
fair-unfair and very fair-very unfair probably lie along the same dimension.
(Very fair-very unfair are examples of discriminations on the fair-unfair
dimension.)

Intgration is the process of relating two or more dimensions to produce
an oucm such as a decision) which is based on all dimensions involved.
An integrated decision need not represent each dimension equally; it need
only represent each dimension to some extent.

Differentiation, then, must precede integration. Differentiation does
not always lead to integration, but often does. Discrimination, on the other
hafid, does not usually lead to differentiation. Discrimination may lead to
more discrimination. In fact, a discriminator usually discriminates more
than a person who differentiates or integrates.

Tntegration itself may be described with the dimension of hierarchical-
flexible. Hierarchuical integration refers to a rout* ie integrated decision
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resulting from the application of the same dimensions to a variety of situa-
tions. An example might be the decision to always ask for three pieces of
advice before taking action in any situation. In contrast, flexible integra-
tion occurs when dimensions are related anew for each situation. -

The dimension known as unidimensional-multidimensional is a characteristic
of an individual's information processing. A unidimensional individual tends
to form judgments and make decisions based on one or only a few dimensions;
differentiation is at low levels and integration is zero or near zero. A
multidimensional individual employs many dimensions when making decisions;
diffe-re-n tion and integration are usually at moderate to high levels.
Multidimensional individuals consider many different dimensions and shades
of meaning. There are two broad types of multidimensional individuals;
differentiators who differentiate, but do not usually integrate, and integra-
tors who differentiate and integrate.

Environmental Influences. As mentioned earlier, interactive complexity
theory holds that the behavioral complexity (use of differentiation and
integration) of an individual is a function of the interaction between
ability and environmental complexity. According to the theory, the environ-
ment contains certain variables which influence behavioral complexity; the
two most important variables are information load and success or failure.

Information load is the amount of information operating on an individual
at any ane point in time. Information is something in the environment that
is capable of producing a response from the person receiving the information.
Amount of information load ranges from low to high, and according to inter-
active complexity theory, the amount of load influences amount of behavioral
complexity. Further, information load affects behavioral complexity
differentially for uni- and multidimensional individuals.

Figure 1 illustrates the relation between behavioral complexity and
information load. Inverted U-shaped functions are obtained. As shown,
at low load levels (which may be described as underload or deprivation),
neither uni- nor multidimensional individuals engage in much differentiation
or integration. At low load levels, the environment is not stimulating
or challenging. As load increases, however, behavioral complexity increases,
more so for multi- than for unidimensional people. As shown, some inter-
mediate load level is optimal for the use of differentiation and integration.
The optimal load level for unidimensional individuals is lower than the load
level for multidimensional individuals. Again, unidimensional people employ
differentiation and integration much less than do multidimensional people.
As load increases past an optimal level, behavioral complexity decreases.
Environments too loaded with information are difficult ones in which to make
complex decisions.

7
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Figure 1. Amount of differentiation and integration in decision making as
a function of information load. (From Overview of cognitive
complexity theory employed in a Managerial Assessment and
Training Simulation System by Siegfried Streufert. Presented
at the 1982 Annual Convention of the American Psychological
Association. Washington, D.C., 1982. Adapted by permission).
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In summary, as shown in Figure 1, interactive complexity theory holds
that unidimensional pegple employ a unidimensional decision-making style in

nearly all situations.' In contrast, multidimensional people differentially
employ various decision-making styles depending on the situation CStreufert,
1970). Some environments provide multidimensional people an opportunity to
employ multidimensional strategies, and some environments do not.. Environ-
ments which do not foster multidimensional strategies are stressful in some
way, due to such things as deprivation and information overload (Streufert &
Streufert, 1978).

Optimal environments for use of multidimensional decision-making
strategies contain the following characteristics:

o provide an optimal amount of information, in the sense
that they neither underload nor overload the decision maker,

o challenge the decision maker in the sense that the content

of the situation does not suggest a clear-cut path of action,

o allow enough time for the development and execution of strategy.

Figure 2 presents the effects of information load on four types of
responses: integrated, differentiated, one-to-one, and irrelevant.
Irrelevant responses are responses which do not appear to relate to salient
environmental conditions. One-to-one responses (also called respondent
decisions) occur in direct, immediate response to environmental conditions.
These responses are not systematic or planned. Differentiated responses are
those that act along a number of dimensions, but in an unplanned fashion.
For example, if a differentiator meets person X, thc differentiator may act
to find information about the person on a number of dimensions (e.g., age,
occupation, intelligence), but no action would be planned, and the information
would not be sought in a logical progression. Integrated responses relate
differentiated responses to each other in a planned or systematic way.

As shown in Figure 2, changes in environmental load affect changes in
the four types of responses. Irrelevant responding is highest when load is
either low or high, and lowest at intermediate levels. One-to-one responding
is a direct function of load from low to high information load levels, with
very high levels being obtained at high load levels. Differentiated responses
are lowest at low load levels, rise quickly with increase in load, reach
highest value at an intermediate load level, then taper off slightly, but
still remain high at higher load levels. Finally, integrated responses form
an inverted U-function of information load. Integrations occur least

IStrictly speaking, people should not be described as purely unidimensional
or multidimensional. A better label might be "more unidimensional" or "more
multidimensional" to indicate that a person behaves more unidimensionally
than multidimensionally, and so forth. In this report, however, people are
described as uni- or multidimetsionf1 to avoid confusion due to the grammat-
Ical imperative that comparatives (such as "more") rust be explained each
time they are used.
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Figure 2. Effects of information load on frequency of four kinds of responses.
(From Behavior in the Cor loexEnvironment, p. 109, by S. Streufert

and S. C. Streufert, 1978, Washin~gton, DC. V. H. Winston & Sons,

Copyright 1978 by V. H. Winston & Sons. Adapted by permission).
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frequently at both low and high load levels, and occur most frequently at an
intermediate load level. The optimal load for integrated responses is slightly
less than that for differentiated responses.

Figure 2 also shows that the load value at which most frequent responding
is obtained is different for the four types of responses. From low to high
values, low values produce irrelevant responding; slightly higher values pro-
duce both differentiated and integrated responding; slightly higher values
produce differentiated but not integrated responses; high values produce
high levels of one-to-one responding. Differentiated responses remain high
also. As shown in Figure 2, many environments produce moderate levels of
differentiation.

The shape of the functions in Figure 2 is similar for both uni- and
multidimensional individuals (Streufert & Streufert, 1978). The frequency
values, however, differ for these groups.

According to interactive complexity theory, a second salient environ-
mental variable, in addition to load, is success and failure. The theory
makes predictions concerning the effects of success and faiTure on behavioral
complexity (Streufert & Streufert, 1978). The theory predicts that success
results in decreased complexity because the person searches less for correct
action once a successful course has been established. Failure, on the other
hand, causes a person to increase load in an attempt to find a course of
action which will be well received. The theoretical rationale for the effects
of success and failure is much less developed than that for infornation load.

Cate ories of decision makers. Interactive complexity theory predicts
nine categories of decision makers (Streufert & Streufert, 1981). Two
categories pertain to undimensional individuals, and seven pertain to multi-
dimensional individuals. Figure 3 presents the categories and how they
relate to each other. The categories are briefly described below.

The low unidimensional decision maker usually responds to nearly all
environmenta1conditions with the same dimension (such as good-bad) or only
a small number of dimensions. Discriminations within the dimensions are
usually not made.

The normal unidimensional decision maker is like the low unidimensional
decision maker except that discriminations within the dimensions employed
are made. Thus, if black-white is a frequently applied dimension, a thing
need not be Judged as either black or white; it may be gray. In addition,
there is occasional differential use of dimensions. For example, efficiency-
inefficiency may be applied to a business issue, and moral-immoral to a
religious issue.

All the remaining categories apply to multidimensional individuals. In
each category, the decision maker consistently uses a moderate to high number
of dimensions in decision making.

The general differentlator employs several .imensions in decision making,
but never relates these dimensions to each other. The dimensions are viewed
as unrelated or mutually exclusive. Dimensions are differentiated, but

11



------ -~ ---

0 Low unidimensional

Normal unidimensional

General differentiator 0m- [n Excessive differentiator

1 0 Hierarchical differentiator

Low-level flexible Hierarchical integrator
integrator

High-level flexible '' .'.' Non-closing flexible integrator
integrator

0 Unidimensional

5 Multidimensional differentiator

Multidimensional integrator

Figure 3. Categories of decision makers predicted by interactive complexity
theory.
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infrequently integrated. For example, a general differentiator might employ
the dimensions expensive-inexpensive and effective-ineffective to judgments
about a federal social program, but would not relate the dimensions to each
other to form a summary. It may never occur to the decision makef that a
program may be both expensive and ineffective. Different dimensions may or
may not be employed in various settings. Categories of differentiators
differ from the unidimensional categories in that more dimensions are
employed.

The excessive differentiator generates an inordinately large number of
dimensions, but never comes to integrated decisions.

Two branches leading from general differentiator contain hierarchical
and flexible categories. The hierarchical differentiator employs the same
dimensions when judging a wide variety of things. For example, an individual
in this category might judge most things using the dimensions good-bad,
fair-unfair, moral-immoral. These dimensions do not change.

The hierarchical integrator arrives at integrated decisions, but
decisions are simi ar all the time regardless of the dimensions involved.
Further, an individual in this category is not likely to reconsider new
dimensions and alter a decision. New dimensions would be interpreted as
supporting the original decisions.

As shown in Figure 3, there are three categories of flexible integrators.
The low-level flexible integrator generates multiple dimensions (like the
general differentiator), but after making an integrated decision may consider
additional dimensions. Information which appears discrepant may be recon-
sidered, not simply ignored. In addition, a superordinate dimension may be
used to combine the dimensions. An example of such a superordinate dimension
might be significant-nonsignificant. A person may take available dimensions
(which do not include significant-insignificant) and come to an integrated
decision which addresses significance.

The high-level flexible integrator is like the low-level flexible
integrator except the high-level integrator uses more superordinate dimensions.

The non-closing flexible integrator generates high-level integrations,
but considers those decisions as tentative and has trouble acting. This
individual's information processing is complex, but final conclusions are
delayed. This person differs from the excessive differentiator who generates
dimensions but no integrations.

Finally, Streufert and Streufert (1978) make the important point that
no one category is "better" than another. It appears that the utility of a
decision-making style depends on the situation. Multidimensionality has
value in situations where behavior should proceed in a flexible way, where
a large number of stimuli must be taken into account, and where alternatives
which may overlap have to be considered. On the other hand, unidimensionality
would be an advantage where decisions have to be made according to a clear
criterion, where rapidity of action is required, where alternative interpre-
tations of the same set of stimuli would be viewed as needless and inefficient.
A multidimensional person living on a farm in some small community of an
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underdeveloped country with a stable culture would probably be maladaptedif he or she displayed the multidimensionality useful in a cosmopolitan city.

Even in complex societies, people who cling steadfastly to simple judgments
may be at times better off than those who come to too many alternate conclu-
sions. Most successful, however, are probably those who change their dimen-
sionality with the demands of the environment.

Measurement of Interactive Complexity

Interactive complexity has been measured in three ways. Two subjective
measures, the Sentence (or Paragraph) Completion Test (SCT) and the
Impression Formation Test (IFT), have been validated and widely used in
research. (For SCT validation data, refer to Driver [1965]; Schroder, Driver,
and Streufert [1967]; Schroder and Streufert [1962]; Sieber and Lanzetta
[1964]; Stager [1967]; Streufert and Driver [1965]; Suedfeld and Streufert
[1966]; and Tuckman [1966]. For IFT validation data, refer to Streufert and
Driver [1967].) Both tests lead to scores for differentiation and integra-
tion separately. The third measure, the Time-Event Matrix (TEM) is objective,
but has not been widely researched. The TEM includes such components as
integrations in strategic decision making (Streufert, 1983; Streufert, Clardy,
Driver, Karlins, Schroder, & Suedfeld, 1965; Streufert & Schroder, 1965).
All three measures assess the structure of an individual's information
processing, then assign a category of complexity based on the structure.

Sentence (Paragraph) Completion Test (SCT). The SCT is the most
frequently used of the three measures (Schroder & Streufert, 1962). Subjects
write paragraph-length responses to eight (in the most recent version)
sentence stems such as "When I am criticized....," and "When I am not sure
what decision I should make...." The sentence stems provide conflict situa-
tions to which subjects can respond uni- or multidimensionally. Scoring
guidelines for early test versions may be found in Schroder and Streufert
(1962). A training course in scoring recent versions typically results in
observer agreement scores of .85 or better. Recent versions may be scored
for both differentiation and integration, separately, for complexity in four
contexts: social, nonsocial, perceptual, and executive.

Impression Formation Test (IFT). The IFT requires subjects to write at
least our sentences to describe three people. On one version of the test,
the first person to be described is someone who is "intelligent, industrious,
and impulsive." The second person to be described is "critical, stubborn,
and envious," and the third person is "intelligent, industrious, impulsive,
critical, stubborn, and envious." Other forms of the test with different
adjectives are available (Streufert & Driver, 1967). The tests may be
scored for both differentiation and integration, separately (Schroder,
Driver, & Streufert, 1967; Streufert & Driver, 1967). Scores on the IFT
are positively correlated with scores on the SCT (Streufert & Driver, 1967).
In-addition, both tests have predictive validity for scores on other measures;
see Streufert and Streufert (1978) and Streufert and Swezey (1982) for more
information.

Time-Event Matrix TEM . The TEM was developed to display decision-
making st icture as measured by interactive complexity-based decision-making

4simulatt.is (Streufert, 1983; Streufert et al., 1965; Streufert & Schroder,
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1965). Individuals are presented with a problem situation and given the
opportunity to collect information, take action, and plan to solve the
problem. Thus, individuals may behave uni- or multidimensionally, A variety
of structural measures may be generated by decision-making simulations and
displayed on TEMs (Streufert, 1983). The example TEMs described in this
report include one-to-one, differentiated, and integrated responses (defined

*\ ear lier).

Figure 4 shows a TEM for a normal unidimensional decision maker. Time
is on the horizontal axis, decision types (a simulation's "dimensions") on
the vertical axis. Decisions are represented bye. One-to-one responses
are represented by *-* where * is receipt of information and * is the
response. Differentiated responding is indicated by the number of decision
types executed by the subject. Integrated decisions are connected by
diagonals; diagonals pointing forward reflect advance planning, and diagonals
pointing backward represent relations seen between decisions only in retro-
spect. The TEM in Figure 4 for this normal unidimensional decision maker
contains frequent and rapid one-to-one responding, low number of decision
types, and little integrated responding. Many integrations are backwards.
For the decision types selected, there are several decisions (representing
discriminations) executed within a decision type.

Figure 5 presents a TEM for a sample excessive differentiator. This
TEM contains a large number of decision types (or differentiations), but
only one or two decisions (discriminations) per type. This TEM contains
only two integrations and many isolated decisions. For one-to-one
responding, the time from information to decisions is slower than was the
case with the unidimensional decision maker.

Figure 6 presents a TEM for a sample high-level integrator. In contrast
to Figures 4 and 5, this TEM contains little one-to-one responding, a wide
range of decision types selected, and numerous integrated responses. Only
a very small portion of the decisions are isolated.

Research on Cognitive Complexity

Measures of interactive complexity, the SCT and IFT, are significantly
correlated with each other (Streufert & Driver, 1967). However, other
measures of cognitive complexity, based ,n theories other than interactive
complexity theory, do not correlate well with each other or with the SCT and
IFT. Reviews of correlation studies may be found in Goldstein and Blackman
(1978) and Streufert and Swezey (1982).

In addition, regardless of the complexity measure used, cognitive
complexity does not correlate well with other personality variables such
as-field dependence, dogmatism, authoritarianism (Goldstein & Blackman, 1978;
Streufert & Swezey, 1982), or intelligence (Streufert, 1982). Streufert and
Streufert (1978) argue that complexity should not correlate with such
variables which are all affected by content; none of those variables are
structural.
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Figure 4. Time-event matrix for a normal unidimensional decision maker.
(From "Measurement of Task Performrance on the Basis of the
Time-event Matrix: An Extension of Methods," by S. Streufert,
1983. ONR Technical Report #12. Adapted with permission.)
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Some researchers assert that the low correlations among complexity
measures and between complexity and other construct measures suggest the
multicomponent nature of complexity itself. Different measures of complexity
may be assessing different component parts of cognitive complexity-(Scott,
Osgood, & Peterson, 1979; Streufert & Streufert, 1978; Streufert & Swezey,
1982; Vannoy, 1965).

-The multicomponent nature of complexity is further suggested by the fact
that in spite of low intercorrelations, individuals identified as more or
less complex by a variety of tests perform similarly in some experimental
situations. For example, regardless of the measure used, less complex
subjects strive for consistency (e.g., attraction to people like themselves,
poor understanding of contrary events in person perception), whereas more
complex subjects do not (c.f., Crano & Schroder, 1967; Harvey & Ware, 1967;
Press, Crockett, & Rosenkrantz, 1969; Scott, 1963; Streufert & Streufert,
1978).

Many studies also suggest that more complex persons collect information
which they then relate, and seek novel rather than redundant information
(c.f., Streufert & Streufert, 1978; Streufert, Suedfeld, & Driver, 1965;
Suedfeld & Streufert, 1966; Tripodi & Bieri, 1964; Tuckman, 1966). In
addition, Individuals appear to be attracted to and happier with individuals
of a similar rather than a different complexity category (c.f., Crouse,
Karlins, & Schroder, 1968; Johnston & Centers, 1973; Streufert, Castore,
Kliger, & Driver, 1967). Thus, complexity measures based on a variety of
theoretical positions seem to measure different but highly related processes.

DESCRIPTION OF THE MANAGERIAL ASSESSMENT AND TRAINING SIMULATION SYSTEM (MATSS)

Design of the MATSS

The MATSS emphasis on managerial decision making arose from an extensive
survey and review of organizational and systems theory literature to deter-
mine broad topics of common importance. As mentioned earlier, a factor
analysis procedure was used to weigh and sort the various organizational
topics into clusters. The factor analytic approach used was effective in
handling the hundreds of organizational variables considered. The approach
yielded six clusters and ranked them in order of occurrence frequency. (A
non-empirical approach might have yielded less precise cluster definitions,
or might have missed clusters of important variables.) The factor accounting
for the most amount of variance was Multidimensional Information Processing
which includes the concept of integrated decision making. Thus, interactive
complexity theory, with its emphasis on integrated decision making and

* environmental complexity, was seen as an acceptable theoretical basis for
the design of the MATSS.

The MATSS is a simulation designed to create an environment which fosters

the use of multidimensional strategies by those people who are able to employ
them. (Individuals become "able" to employ those strategies by virtue of
past train;.ig or ability [Streufert & Streufert, 1978].) The MATSS environ-
ment is challenging twith no cle.,rly correct plan of action) and allows time
to develop and execute plans. The primary scenario (known as t'.e Yugoslav
Dilemma) employed in the MATSS contains three periods. Each period contains
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30 minutes of simulation time (approximately one and one-half to two hours of

real time). - At predetermined intervals, the computer presents information
related to a hypothetical escalating military crisis in Yugoslavia. The
participant selects choices of action from a list of alternative moves. The
code number of the action is then entered into the computer. The computer
collects and stores data on participant action during all three periods for
the purpose of generating measures of decision-making strategy. The main
independent variable of interest, information load, is varied across the
throe periods. In order, the three periods contain medium, low, and high
load values. The participant is told that strategy, not simulation outcome,
is the variable of experimental interest.

The MATSS was designed to be a "quasi-experimental" simulation, a combi-
nation of free and experimental simulations (Streufert & Swezey, 1980).
According to Fromkin and Streufert (1976), a free simulation has four charac-
teristics:

1. The simulated environment is complex and a close
approximation of the criterion environment.

2. Participants have a large number of response
options (are "free" to some extent).

3. Participants respond in order to change the
simulated environment.

4. The course of events is determined by both the
experimenter and the participant, thus the
participant, to some extent, creates both causes
(independent variables) and effects.

According to Fromkin and Streufert (1976), an experimental simulation is
unlike a free simulation in that:

1. The simulated environment need not necessarily
approximate the criterion environment.

2. The number of response options is limited.

3. All events are predetermined by the
experimenter.

4. The number of independent variables used
is strictly limited.

In the MATSS, the number of response options is large. In addition,
both the participant and the experimenter control simulation events. The
participant controls events in the sense that the computer delivers specific

A responses to specific decisions made by the participant over the course of
the simulation. It is highly unlikely that any two participants would
encounter the Pzarne seouence of messages during the simulation. The experi-
menter controls events in t""- simnulation in the sense that the outcome of
the dilemmna is not resolved by the end of -c. simulation no matter what OF~
participant's responses.
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In contrast to a free simulation, however, the Yugoslav Dilemma employs
a strictly limited number of independent variables which may be manipulated
according to known parameters by the experimenter. The Yugoslav Dilemma,
then, shares characteristics of both free and experimental simulations.

As mentioned earlier, the MATSS was designed to be a simulation which
could both test theoretical principles and have applied utility in assessment
and-training. Thus, a strictly experimental simulation would have been too
limited for applied purposes, and a free simulation would have been too
uncontrolled for test purposes. Thus, the quasi-experimental design was
developed for the organizational management test bed (Streufert & Swezey,
1980).

In addition to the quasi-experimental design concerns, content
specificity was also an issue in construction of the MATSS. The MATSS was
originally intended to address organizational effectiveness issues which
imply a large and diverse subject matter. Yet the simulation was ultimately
to have been an assessment and training device for the U.S. Army War College
(USAWC), so simulation content needed to be specific to a probable USAWC
training situation. Thus, the simulation is now situation-specific. This
level of specificity may have limited the generality of the present MATSS
simulation. This is only speculative, however, because the simulation has
not been extensively tested.

Materials and Procedures

Hardware. As listed by Unger and Swezey (1983), the hardware and
operating manuals used to run the simulation included:

1. Apple II Plus computer. The Apple computer is
accompanied by the following manuals:

a. Applesoft II Basic Programing Reference
Manual - Provides in-depth explanations
of all Applesoft commands.

b. The Applesoft Tutorial - Introduces the
user to programming techniques.

c. Apple II Reference Manual - Describes
Apple hardware.

2. Microsoft Ramcard and accompanying installation
, * and operating instructions. This card is placed

in the Apple's slot #0.

3. Two Apple II disk drives and accompanying DOS
(Disk Operating System) Manual. The controller
card is installed in the Apple's slot #6.

4. Thunderclock Plus clock card and accompanying
installation and operating manual. The clock
card is Installed in slot #4.
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5. Anidek Color 1 13" monitor (no manuals).

6. Integral Data Systems 445G printer and
accompanying owner's manual.

7. Grappler interface card and cable with
accompanying operator's manual. The

- card is installed in slot #1.

8. Maezon 10 megabyte hard disk, controller
card, and cable with accompanying installation
and operating instructions. The controller
card is installed in slot #5.

With respect to hardware, the Apple's 48K of RAM turned out to be
insufficient memory to meet the demands of the simulation. An additional
16K was therefore added. The present 64K of RAM, while sufficient to run
the present simulation, restricts flexibility, and there is little RAM left
with which to make changes or additions. Plans for future simulation hardware
should include more than 64K RAM.

The Storm practice session and the Yugoslav Dilemmna simulation programs
run using the hard disk drive and one floppy disk drive. The programs which
generate decision-making profiles run using two floppy disk drives.

A recommnended room arrangement for right-handed participants is discussed
in detail by Criswell, Uinger, Swezey, and Streufert (1983c). Figure 7 shows
a table with a large workspace. A large desk (approximately six feet long
and three feet wide) will have enough table space to hold all the equipment
and provide clear workspace. Maps may be hung on the adjacent left wall
within the participant's eyesight.

The printer may be located on the left of the table. The front of the
printer (the side with the label) should face the front edge of the table.
The printouts should be easily within the participant's reach, and there
should be room for the printout to stack on the table, not on the floor.

The video monitor should sit on top of the Apple computer with the
computer near the center of the front edge of the table.

The floppy disk drive should sit on top of the hard disk drive. The
floppy disk drive cable is short, so both disk drives must be close to the

* back of the Apple. The front sides of the disk drives point away from the
* Apple and sit perpendicular to the Apple. This arrangement accoimmodates

short cable length and leaves an area clear for workspace.

Table space to the right of the Apple is workspace. This space should
be-large enough for the participant to store the materials and write on the
note-taking forms.

Additional human factors guidelines are given in Criswell et al. (1983c).
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Streufert, 1983c).
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Software. Software for the simulation may be stored in the hard disk
drive or on floppy disks. A list of the hundreds of files required and a
description of the eight main simulation programs is presented in Unger ahd
Swezey (1983).

Software for the simulation is composed of eight programs:

1. TEDITOR (APPLE WRITER)

2. TEDIT

3. LEDIT

4. DEDIT

5. AEDIT

6. VEDIT

7. SIM

8. PROFILE (formerly called MEASURE)

The TEDITOR (APPLE WRITER) program is a word processing program copy-
righted by Apple Computer, Inc., which allows the user to type in and edit
the messages that appear during the course of the simulation. The precise
time during the simulation when a message occurs is determined by the TEDIT
program. The decision alternatives selected by participants are created and
edited by the DEDIT program. The LEDIT program contains the locations of
movable and nonmovable objects in the scenario, and it also determines the
scenario start time and time compression ratio. The AEDIT program generates
messages in response to a participant's decisions. The VEDIT program keeps
track of the location of all eight programs. The main simulation program,
SIM, uses the output of the TEDITOR, TEDIT, LEDIT, DEDIT, AEDIT, and VEDIT
programs to run the simulation. The PROFILE program is a data analysis
program which calculates measures of participant performance. The measures
are described in detail by Criswell, Swezey, and Streufert (1983a), Criswell
et al. (1983c), and Unger and Swezey (1983).

Figure 8 shows the relationships among the eight programs. All programs
are listed, annotated, and discussed by Unger and Swezey (1983).

All software was developed by Wise Owl Workshop of Livermore, California.
All software was designed so that the scenario content (messages and response
options) may be easily changed without changing the essential configuration
of the software. In addition, the software was designed so that it would be
easy to add additional software to enable the experimenter to respond directly
to the participant during the simulation. This extra interactivity may be
accomplished using computer game paddles; see Unger and Swezey (1983).

Other Materials. In addition to the hardware and software described
above, other Simulation materials include the Programmer's Manual (Unger &
Swezey, 1983), Researcher's Manual (Crlswell et al., 1983c), and Participant's
Manual (Criswell, Unger, & Swezey, 1983b).
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Figure 8. Eight programs in MATSS system software. (From Unger and Swezey.i1983).

o25

I,, '. . , • . ,-. - - ,,@ '



The Programer' s Manual (Unger & Swezey, 1983) describes the hardware
and software-necessary to run the simulation, program component functions.
and modification of the simulation. and participant response scoring.

The Researcher's Manual (Criswell et al.. 19830) explains the
researcher's responsibilities in running participants through the simulation,

* describes the simulation materials, provides step-by-step simulation operating
* procedures, and presents instruction for interpreting subject profiles.

The Participant's Manual (Criswell et al., 1983b) provides detailed
instruction about how the participant interacts with the computer during
the simulation. This manual also presents historical and fictional military,
political, and sociological information about Yugoslavia to set the stage for
the Yugoslav Dilemmna.

The choices of action available to the participant are termed "decision
alternatives." Each scenario (i.e., the Yugoslav Dilemmna and the practice
session for that dilemma called "Storm") has its own set of decision alter-
natives. The Storm scenario has 32 choices of action. A participant may
evacuate (22 choices) or request information about the situation (10 choices).
Each decision alternative has its own unique code number which is entered
into the computer. The Yugoslav Dilemm~a has 411 decision alternatives. The
alternatives are divided into six action areas: economic (64 alternatives);
political (106 alternatives); military (88 alternatives); covert operations
(88 alternatives); public opinion (8 alternatives); and information request
(57 alternatives). Decision alternatives are contained in the Participant's
Manual (Criswell et al., 1983b) and the Researcher's Manual (Criswell et al.,
1983c). Decision alternatives for the Yugoslav Dilemmva are also available
in a pamphlet with four two-sided pages.

The participant uses a special note-taking form to keep track of
messages received and decisions made, and uses the form to make notes about
strategy. Detailed instructions regarding its use are contained in the
Participant's Manual (Criswell et al., 1983b).

Each scenario has its own scenario map with grid squares labelled by
their x, y coordinates. The hand-drawn Storm scenario map has eight x-
coordinates and nine y-coordinates. The Yugoslav Dilemmia map is a color,
commuercially produced map of Eastern Europe on which a 32x45 grid has been
printed. During the simulation, a participant may need to enter a location
into the computer. The computer is programmued to accept x-, y-coordinates

* from only the scenario map. Other coordinates such as latitude-longitude
~ . coordinates from standard world maps are not accepted by the computer. For

the Yugoslav Dilemmna, a color, commnercially produced map of Yugoslavia is
also provided. This map shows the republics and major cities of Yugoslavia;
however, this map may not -'e used for computer coordinates. These three maps
arit contained in the Participant's Manual (Criswell et al., 1983b).

Procedures. Figure 9 presents the sequence of activities in an experi-I menta sessiof the Yugoslav Dilenmma. All activities are fully described
in Criswell et al . (1983b. 1983c). The entire sequence usually takes
between six and eight hours, although this estimate varies depending on how
much information a participant enters into the computer.



Participant reads Participant's Manual.]

t
eResearcher briefs participant, then starts the computer.

[Participant practices simulation procedures using the
I brief scenario called "Stoe."

Practice I Participant follows computer practice exercise
LinParticipant's Manual during Storm session.

[Participant and researcher discuss procedures.

SResearcher begins the Yugoslav DTlemma.

Participant completes Yugoslav Dilemma Period 1.1

Yugoslav Dilemma Participant completes Yugoslav Dilemma Period 2.

Participant completes Yugoslav Dilemma Period 3.

':" IResearcher enables computer to print-out participant's
: decision-making profile.

Decision-making
Profile Participant and researcher discuss participant's- . profile .

Figure 9. Yugoslav Dilenma activities. (From Criswell, Unger, & Swezey,
1983b).
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As shown in Figure 9, the participant reads the Participant's Manual
(Criswell et al., 1983b) before beginning the simulation, usually the day
before. The participant then practices using the computer by engaging in a
brief (nine minutes of simulation time, which takes approximately 20 minutes

* of real time) simulation called the "Storm" scenario. The computer collects
* data on participant action during this scenario, but it is not used for

assessment purposes. The file is written over by data from the Yugoslav
Dilemma (providing the same participant code name is used).

The participant then participates in the Yugoslav Dilemmra using
procedures outlined in the Participant's Manualu(Crlswell et al., 1983b).
The main activities of the participant are to: (1) receive messages from
the computer; (2) make notes and plans using the note-taking form; (3) enter
decisions into the computer; (4) enter future decision plans into the computer,
and (5) enter into the computer the decision and message numbers which relate
to a present decision.

After the simulation, the researcher enables the computer to print out
the participant's decision-making profile. The researcher then offers an
interpretation of the profile according to information contained in the
Researcher's Manual (Criswell et al., 1983c). The interpretation is tenta-
tive because the simulation has not been validated experimentally.

Manipulable Variables

The simulation contains four manipulable variables: information load,
success/failure, fixed/responsive messages, and time compression. The
relation of information load and success/failure with interactive complexity

* theory was described earlier in this report. The other two variables (fixed/
responsive and time compression) are not related to interactive complexity

* theory.

Information Load. Information load refers to the number of messages
presented to the participant per real time minute of elapsed simulation time.
Information load is of great importance to complexity theory which proposes
that perception and information processing are the result of an interaction
between the individual information receiver and environmental complexity,
or information load (Streufert & Streufert, 1978). The Yugoslav Dilemmra
was designed to create low, medium, and high levels of environmental complexity

* (one level or value of information load per siimulatlon period), and to
observe the receiver's responses. Those responses are used to make inferences

* about the receiver's information processing.

Presently, information load is fixed (not free to vary depending on a
participant's responses), but load has different values in different parts
of the simulation. During Periods 1, 2, and 3, ten messages (one message/
three minutes of simulation time), five messages (one message/six minutes
of simulation time), and 15 messages (one message/two minutes of simulation
time), respectively, are delivered. Information load may be manipulated
using the TEDIT program (see Unger & Swezey, 1983, for details).

Success and Failure. A succuss message is a response to a participant's
decision thiat convey-s Itat the action taken was successfully accomplished.
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A failure message indicates the action was not successfully accomplished.
The ratio of success to failure messages may be manipulated using the TEDIT

5. program. TEDIT contains an agenda of messages listed by minute, by time
into the simulation. This program can assign to each of those minutes in
the simulation the presentation of a success ("Your decision was successful")
or failure ("Your decision was not successful") message. The type of message
appears irrespective of a participant's decisions. See Unger and Swezey (1983)
for programming instructions.

Success and failure are pre-programed in the present simulation. Each
decision is keyed to a particular response (e.g., "Your decision to collect
information from pro-Western nations concerning support for U.S. actions has
had the following result: Support is growing."); some are successful and some
are not. The success/failure ratio is consistent, but the amount of success
and failure varies with the number of participant's decisions.

Responsive and Fixed Messages. A responsive message is one which
speci cTy Fi-es tof a participant's decision. A fixed message is one
which does not speak specifically to a participant's decision.

The program administers either a fixed or a responsive message every x
minutes according to the schedule described above under Information Load.
In the present simulation, a minimum 40% of the messages In each period
are fixed messages; these messages (the same for every participant) keep
the scenario unfolding. These fixed messages are programned to occur at
specific times, and responsive messages may not be delivered at those times.

At present, fixed messages must be presented during Period I at
5.' Minutes 0 (the start time), 12, 24, and 27; during Period 2 at Minutes 45

and 52; and during Period 3 at Minutes 64, 72, 74, 80, 82, and 90.

There are also message presentation times when a fixed message is not
required; at these times, the program delivers a responsive message if one
is due. The fixed message that might have been delivered at that time will
never be delivered. However, if no responsive message is due, a fixed
message will be delivered.

Changes in timing and ratio of fixed to responsive messages are made
with the TEDIT program. See Unger and Swezey (1983) for details.

Time Compression. Manipulable variables in the Yugoslav Dilemma which
concern time compression are ratio of simulation to scenario time, amount of

* scenario time advanced by each decision, length of session in scenario minutes,
and scenario start time. This category of variables is not related to inter-
active complexity theory. However, these values may be modified; see Unger
and Swezey (1983).

The "time" line found above each frame in the simulation looks like the
sample in Figure 10.
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Scenario Time Simulatio Time

TIME *2050:00 12 JULY 1988 4 6
------------------------------------------------

IF YOU WISH TO MAKE A DECISION, HIT THE
VD KEY.

Figure 10. Scenario and simulation time line.

Scenario time of day is given in hours and minutes (seconds are always
00). In Figure 10, the time is 20 hours, 50 minutes, or 8:50 pm. Scenario
time is programmned to progress one hour for every 30 seconds of simulation time.
(Interruptions to this time progression are noted below.) Thus, in 30 seconds,
the time in Figure 10 will be 2150:00.

The Storm scenario (used for practice in the MATSS) has one period of
nine minutes of simulation time. Because simulation time does not progress
during decisions, the real-time length of the session will vary depending on
how long the participant spends making decisions and entering plans. If the
participant makes no decisions, the Storm scenario will last nine minutes.
(Session duration in real time is not measured by the computer. For that
measure, a watch or other timepiece is needed.) In scenario time, however,
18 hours pass in the Storm scenario.

The Yugoslav Dilenmma has three periods, each with 30 minutes of simulation
time. Again, real time elapsed will vary depending on how long the participant
spends making decisions and entering plans. If the participant makes no deci-
sions, the scenario will last 90 minutes. In scenario time, two and one-half
days will elapse in each period and there are seven and one-half days in the
total scenario dilemmia.

The ratio of simulation time to scenario time elapsed is set in the LEDIT
program. Under the present program, the time multiplier is 120 which means
that 120 scenario seconds pass for each second of simulation, or one hour for
every 30 seconds of simulation time. This ratio may be changed; see Unger and
Swezey (1983).

Minute markers may be displayed on the time line. If displayed, they are
the right-most digits on the time line. In Figure 10, the minute markers are
4 and 6. The first digit, in this case the 4, counts real minutes of elapsed
simulation time. In Figure 10, the 4 means that this simulation has been
progressing a total of 4 minutes. The value of this minute marker may not be
changed.

The second digit (in Figure 10, the second digit is the 6) displays the
real time minute of elapsed simulation time at which the next message will
be delivered. In the sample in Figure 10, the next message will be delivered
at Minute 6, and the simulation is now in Minute 4. When both digits register
6, the message is displayed, then the second digit advances to the time of the
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next message. The second digit changes as a function of the values set in
TEDIT for timing of message delivery; see Unger and Swezey (1983) for use
of TEDIT.

When the participant makes a decision, the simulation clock stops. The
clock remains stopped until:

" g The decision is entered.

o Any future planned decisions are entered.

o Any previous decisions made while current
action was planned are entered.

o Any previous messages which lead to
current action are entered.

When the participant reenters the scenario, the scenario clock progresses
une hour. This value may be changed using the LEDIT program. See Unger and
Swezey (1983).

Because simulation time stops during decision times, total length of
session in real time cannot be predicted. Real-time session duration
depends on the time the participant spends making decisions and entering
plans. The length of scenario time in each session, however, may be modi-
fied using the TEDIT program; see Unger and Swezey (1983).

LEDIT also stores the day, month, and year of the beginning of each
scenario. The date progresses with scenario time and is displayed on the
right side of the time line. Scenario start date and time may be modified;
see Unger and Swezey (1983).

Measures of Decision Making

Nine of the fourteen (14) measures of decision making in the simulation
relate specifically to predictions based on interactive complexity theory.
These measures are briefly described below. For detailed explanations of
all measures, see Appendix A or Criswell et al. (1983c).

General unintegrated decisions are decisions which are not part of
i ntegr-t-f66n. -DIeci sT6-ns 67ih -'-nature refl ect a l ack of overal l pl anni ng
They are not made in response to incoming information and often represent
trial and error actions. For unidimensional persons, general unintegrated
decisions may occur at all levels of environmental complexity. Multidimen-
sional persons, especially integrators, would not score many general uninte-
grated decisions in a situation like the Yugoslav Dilemma which suggests
strategic planning. An excessive number of unintegrated decisions my be
expected on the Yugoslav Dilemma from unidimensional persons.

Respondent (or one-to-one) decisions are made in direct, and usually
immediate, response to incoming information. Some respondent decision making

is evident in the behavior of all complexity groups. However, respondent
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decisions are particularly prevalent in decision sequences generated by
unidimensional persons. Persons who can neither differentiate nor integrate
tend to depend on the environment for cues upon which they can base their
actions. At high information load levels, respondent decisions b3' unidimen-
sional persons may be substantially increased in number and often reach or
exceed 50% of their total decisions. This is because the person may react
separately to each bit of information.

Proportion of unintegrated respondent to resoondent decisions supplements
the measure of unintegrated respondent decisions. This ratio reflects inte-
grative strategy. As the proportion nears 1.0, less integrative strategy is
implied. Thus, scores near 1.0 would be expected from unidimensional parti-
cipants.

Backward integrations indicate that a relationship between decisions
was seen by the participant, but only in retrospect. Backward integrations
reflect less strategic planning than forward integrations, but nevertheless
reflect some strategy. Thus, they occur with greater frequency for multi-
dimensional than for unidimensional participants.

Forward integrations, indicating prospective strategic planning, is the
basic measure of decision integration. Unidimensional persons should generate
very low scores, differentiators should generate low scores, and integrators
should generate moderate to very high scores in this measure.

Multiplexity F means multiple complex strategies in a forward direction.
This measure counts all connected integrations forward of each integration
until the end of the simulation. As any one course of action leads to
increasing numbers of decision points, multiplexity F scores increase. This
type of planning is characteristic of multidimensional, not unidimensional,
planners.

Within multidimensional planners, differentiators will score only low
or moderately high on this measure. Low-level integrators score moderately
high, and high-level integrators attain high scores.

The we!, measure indicates the length of time across which persons
integrate. Thi lowest weight scores would be scored by unidimensional
planners who do not integrate. Differentiators may produce weight scores
slightly higher than those for unidimensional persons, but differentiators'
scores would remain near the lower end of the distribution for this measure.
Low-level integrators should generate moderate weight scores and considerably
greater weight scores should be generated by high-level integrators.

qualityof integrated strategies (QIS) relates to the interweaving of
any one forward integration into other integrations. For each forward
integration, QIS adds the number of forward integrations directly connected
to the beginning and end points of the forward integration and multiplies
this sum by the time weight. Thus, QIS increases as individual integrations
become woven into other integrations. QIS is low for unidimensional persons
and differentiators. QIS is slightly higher for low-level integrators than
for differentlators and may reach very high levels for high-level integrators.
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Weighted QIS considers all connected Integrations in the entire simula-
tion. Fo r eachTorward integration, weighted QIS (like QIS) adds up all
forward integrations connected to the beginning and end points of the forward
integration, but (unlike QIS) weighted QIS also includes all forvald Integra-
tions linked to those integrations tracing them all the way to the beginning
and end of the simulation. Thus, this measure increases with high levels of
strategic planning and lengthy sequences of decisions toward more distant
goals. Lengthy sessions are required in order to generate high scores on this
measure. The highest scores (some scores obtained in the thousands) on this
measure will be generated by high-level integrators. Scores for low-level
integrators should remain moderately low, and scores achieved by all other
groups should remain near zero.

Measures on Participant's Profile. Many measures related to decision
making i e -eviGi T -i asures related to interactive
complexity were described above. However, the participant profile contains
other measures related to decision making (but not theoretically linked to
complexity theory) in addition to data regarding each decision executed (see
Appendix A).

A sample participant profile is provided in Appendix B so the reader can
get an idea of the range of complexity measures and decision data contained
in a profile. Criswell et al. (1983c) present a full interpretation of the
entire profile. As a brief example, a summary portion of the printout in
Appendix B is described below.

Sampe Explanation

PERIOD 1 Period number
I-MEASURE-1S (# OF DECISIONS) Number of decisions
2-MEASURE-S 33% ( OF Number of respondent decisions, and
RESPONDENT DEC.) percent of total decisions

3-MEASURE-1O (# OF DEC. Number of decision categories used
CATEGORIES)

4-MEASURE-l3 86% (I OF FWD Number of forward integrations
INTEGRATIONS)

5-MEASURE-133 886% (MULTI- Multiplexity F
PLEXITY F)

6-MEASURE-It6 MINUTES (WEIGHT) Weight factor in minutes of
simulation time

7-MEASURE-O 0% (0 OF BKD Number of backward Integrations
INTEG)

* B-MEASURE-2 13% (f OF UNINTEG. Number of unintegrated respondent
RES.DEC.) decisions

9-MEASURE*562 (QIS) OIS (Quality of integration strategies)
1O-MEASURE*2052 (WEIGHTED QIS) Weighted OIS
11-MEASURE,2.9 (AVE. RESPONSE Average response speed in seconds of

SPEED) simulation time
12-MEASURE-4 (SERIAL CONNEC- Number of serial (very similar)

TIONS) decision connections

13-MEASURE-l (PLANNED INTE- Number of integrations planned but
GRATIONS) not executed

14-MEASURE-4 (GENERAL UNINTE- Number of general unintegrated
GRATED DEC.) decisions
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Example Profiles

Defining categories of cognitive complexity against which to estimate
the validity of categories predicted by scores on the Yugoslav Dieemma
simulation requires the use of a selection instrument other than the
Yugoslav Dilemma simulation. Such comparisons have been made for a small
group of participants in the Yugoslav Dilemma. The Sentence Completion
Test (Schroder, Driver, & Streufert, 1967; Schroder & Streufert, 1962) was
selected as the comparison test because it classifies persons across the
entire dimensional range, and because it has been used for classification
purposes in many other studies (c.f., Kennedy, 1971; Stager, 1967;
Streufert, 1970; Streufert & Schroder, 1965; Streufert, Streufert, & Castore,
1969; Turney, 1970).

As described earlier, interactive complexity theory predicts nine
categories of decision makers based on the concepts of differentiation and
integration. However, the most recent work on the Yugoslav Dilemma concen-
trated only on unidimensional, multidimensional differentiative, and inte-
grative categories for two reasons. First the measures used in the Yugoslav
Dilemma simulation were not developed on the basis of fine distinctions, and
second, the existing data base, which provides at least partial support for
some of the measures included in the Yugoslav Dilemma, is much too small to
permit testing for more extensive individual differences in structural inform-
ation processing.

Thus, three basic categories are of interest. Participants may be
described as unidimensional, as multidimensional differentiators, or as
multidimensional integrators. Unidimensional persons are expected to engage
in very little differentiation and no (or very little) integration, and should
display only limited strategic capacity. Multidimensional differentiators
are expected to generate a number of cognitive dimensions, but should not be
able to integrate these dimensions or show only minimal integration. Multi-
dimensional integrators are expected to generate a number of dimensions and
to relate these dimensions to a more overall strategy as an aid to their
decision-making efforts.

An additional distinction is made between multidimensional low-level
integrators and multidimensional high-level integrators. A low-level
integrator is expected to relate differentiated dimensions in terms of a
conceptualization, strategy, or goal which is relatively short-term and not
necessarily meaningful for other strategies or goals. In contrast, the

4multidimensional high-level integrator is expected to generate quite complex
strategies which are interrelated over time and interconnected at higher
strategic levels.

Seven participants were administered the Sentence Completion Test.
Scores on the test range from one to seven, persons who score one to two,
three to four, five, and six to seven are classified as unidimensional,
multidimensional differentiators, multidimensional low-level integrators,
and multidimensional high-level integrators, respectively. This sample of

*seven participants consisted of two uiiirmrcnslonal persons, two multidimen-
sional differentiators, two multidimensional low-level integrators, and
one multidimensional high-level integrator.
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The seven participants each completed the Yugoslav Dilemma simulation.
Next, simulation measures of decision-making style were examined to determine
if scores were similar within categories of participant assigned by the
Sentence Completion Test. If the scores were similar only within,-but not
across categories, then the Yugoslav Dilemma measures could be said to
differentially predict categories of decision makers.

All participants received scores on the simulation for the nine measures
of decision making (described earlier) related to complexity theory. A per-
period mean was calculated for each measure for each participant. (See
Criswell et al., 1983c, for details on calculations of the nine measures.)

A graph was then constructed which includes a scale for each of the
score ranges obtained on each measure. The scales for the nine measures are
the same length, but number values on the scales are different. Scales are
laid out such that scores predicted for unidimensional persons fall toward
the top of the figure; for multidimensional persons, about the middle of
the figure; and scores for integrators should tend toward the bottom of the
figure. These are general trends identified only for purposes of graph
construction.

Figure 11 presents the scores obtained by the two participants classified
by the SCT as unidimensional. The scores for both participants tend near the
top of the figure with the exceptions of general unintegrated decisions,
respondent decisions, and backward integrations for the participant scoring
two on the SCT. The scores are orderly in the sense that the participant
scoring one on the SCT appears more unidimensional on the simulation than
the participant scoring two on the SCT.

Figure 12 presents the scores obtained by the two participants classified
by the SCT as multidimensional differentiators. The scores for both partici-
pants fall generally in the expected direction. The scores are orderly in
the sense that the participant scoring three on the SCT appears to be more
of a differentiator on the simulation than the participant scoring four on
the SCT.

Figure 13 presents the scores obtained by the three participants classi-
fied by the SCT as multidimensional integrators. The scores for these parti-
cipants fall generally in the expected direction. The scores are orderly in
the sense that the participant scoring seven on the SCT appears more integra-
tive on the simulation than the participants scoring five on the SCT. The
very high-level integrator, as identified by the SCT (score - 7), was also a
very high-level integrator on the Yugoslav Dilemma.

Figure 14 presents the mean scores obtained for each of the three small
groups of participants. All group scores fall in the expected relation to
each other. In addition, although considerable overlap across some individual
scores was seen, there is overlap across group mean scores only on one
measure (backward integrations). The data presented in Figures 11 through 14
suggest that the Yugoslav Dilemma measures identify broad classes of decision
makers as might be predicted from interactive ccmplexity theory.

It is striking from Figure 14 how closely the unidimensional and multi-
dimensional differentiator groups score on measures related to integrations
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General Unintegrated
Uninte- Respon- Respondent to Backward Forward Multi-
grated dent Respondent Inte- Inte- plexity
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Figure 11. Scores obtained on the Yugoslav Dilemma by two unidimensional
participants (SCT=I, SCT=2).
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General Unintegrated
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grated dent Respondent Into- Into- plexity
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Figure 12. Scores obtained on the Yugoslav Dilemma by two multidimensional
differentiators (SCT=3, SCT=4).
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- Ratio
General Unintegrated
Uninte- Respon- Respondent to Backward Forward Multi-
grated dent Respondent Inte- Inte- plexity
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Figure 13. Scores obtained on the Yugoslav Dilemma by three multidimensional
integrators (SCT-5, SCT=5, SCT=7).
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General Unintegrated
Uninte- Respon- Respondent to Backward Forward Multi-
grated dent Respondent Inte- Inte- ploexty
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Figure 14. Group mean scores obtained on the Yugoslav Dilemma by unidimen-
sional, multidimensional differentiative, and multidimensional
integrative participants.
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(i.e., forward integrations, multiplexity F, weight, QIS, and WQIS. The

scores are all low as predicted; one factor, however, that may explain some
of the suppression on the measures is computer procedures. In some ways,
the present procedures by which a participant interacts with the simulation
are unwieldy, and this unwieldiness may prevent full participation. For
example, to enter a decision, a participant must enter its four- or
five-digit code number one digit at a time, with a different, wordy screen
prompt displayed between each digit. It would be preferable if the
participant could simply enter the decision number and then press RETURN.

The problem with entering decision codes carries over to reporting
future decision plans, an activity which is critical to the identification
of integrations in decision-making structure. Presently, the code number
for each planned decision must be entered one digit at a time, as mentioned
above. This slow entry process may prevent participants from entering plans.
Thus, we may be artifically restricting the scoring of integrations.

The data presented in Figures 11 through 14 are not norms in any sense.
These data are offered only as samples of decision makers in the Yugoslav
Dilenna which appear to represent the three broad classes of decision makers.

RECOMMENDATIONS FOR FUTURE USES OF THE MANAGEMENT ASSESSMENT
AND TRAINING SIMULATION SYSTEM (MATSS)

The future of the MATSS appears to center around three activities:
establishing the validity of the MATSS, modifying Its content for different

* applications, and then employing it in training and organizational modifica-
tion. Establishing three major types of validity is of concern: content,
construct, and criterion-related. This activity must precede the establish-
ment of norms to assist in the interpretation of the cognitive style profiles.

The content validity of the MATSS has been a primary concern of this
project. Establishing the content validity of the MATSS has two aspects:
determining that the Yugoslav Dilemma scenario adequately represents a situa-
tion in which complex decision making is required, and determining that the
decision options, messages, and feedback are realistic. Determinations of
this sort are made by subject matter experts. First, the scenario appears
to represent adequately a complex decision-making situation. It parallels
other complex decision-making situations and has been found to produce an
environment conducive to multidimensional planning. Second, the realism of
the simulation was built into the simulation even before it was acquired
from the Army War College, and it has since been significantly expanded and
updated by military and Eastern European experts. In addition, as more and
more participants go through the simulation, the decision files can be
continually upgraded to permit an even wider range of realistic decision
options.

The construct validity of the MATSS refers to how well the simulation
measures Whatfftwas designed to measure, i.e., cognitive complexity.
Although the ATSS was specifically designed to measure cognitive complexity,
rcsearch needs to demonstrate this empirically. This process involves
showing Iow the MATSS relates to other measures of cognitive complexity
and/or ecision making. Construct validity will be established if the MATSS
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correlates positively with other measures to which it should theoretically
relate (convergent validity) and correlates negatively with measures from
which it should theoretically differ (discriminant validity). This process
will be a large and major effort. The data gathered from the sevpn profiles
was a first step in this direction. The results of the construct validation
will be a description of what the MATSS actually measures in relationship
to other measures whose validity has already been established. Before the
MA-TSS is used for any purpose other than research, its construct validity
should be established.

Although the criterion-related validity of the MUTSS has not been a
primary concern of fiseffot,it is an important area for future research.
Criterion-related validity refers to how well performance on the MATSS can
predict a participant's behavior in other decision-making settings. This
would involve making naturalistic observations and other measurements of
MATSS participants to determine if they make decisions in other settings the
same way they make decisions in the Yugoslav Dilemmna. Such research will
help determine what cognitive styles are desirable and in what situational
contexts. Answers to these questions will be a major prerequisite to the
development of any training procedures using the simulation. This informa-
tion will be indirectly evailable through the construct validation work
which will have related the MUTSS to the existing criterion measures in
other complexity studies.

Content concern may open an avenue of exploration in the future of the
MATSS. Although the MUTSS presently contains a specific political-military
scenario, there are no restrictions on the content which may be used in the
scenario because the measures of cognitive complexity are insensitive to
the content of the decisions. Consequently, just as the content of the
Storm practice scenario is different from the Yugoslav Dilemma scenario,
so other scenarios can be developed easily. This flexibility to construct
specific scenarios for each setting of interest is one of the strong points
of the MATSS.

Although the MAUSS is designed to be a measure of "how" people think
and not "what" they think, it may be desirable also to develop some scoring
procedures that are sensitive to the content of the decisions. These
procedures would need to be developed by subject matter experts in the
content area of the simulation. For example, in the Yugoslav Dilemma,
there are no doubt certain decisions or decision types that are more
appropriate to make than others in response to the events of the simulation.

Finally, the MAUSS may be used in training and organizational modifica-
tion. As described in Streufert (1982), the MATSS may become a valuable
aid in several endeavors. One, it may be useful in training personnel how
to employ a multidimensional decision-making style and teach them when to
apply the style for best results. Two, it may help place people who typically
employ a certain style into positions where that style has special usefulness.
Three, using the MATSS, it may be possible to teach people how to regulate
their own information load in order to minimize the likelihood of underload

7- or overload. Fourth, the MATSS may help people better understand their own
cognitive styles and to more appropriately adapt their styles to the require-
ments of th% situation. Finally, the MUTSS may be useful in helping design
environments which foster the multidimensional strategies which will be most
useful for the particular information processing task at hand.
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APPENDIX A

DETAILED EXPLANATIONS OF THE 14 MEASURES OF DECISION MAKING

The purpose of this appendix is to provide complete definitions of the 14

measures of decision-making strategy calculated by the computer for each

simulation period. This appendix provides more detail than that given in

the body of the report; it explains the calculation of measures on the

I *-Comnplex Test" sample participant. That profile is presented in Appendix
* - F.

The 14 measures are calculated by the computer using the data stored for

each decision. These data are printed out if the data list option is

selected. The majority of the Complex Test printout in Appendix F is the

data list section. Pertinent data from the data list section appear in

Table A.

Using the data in Table A, a diagram called a time-event matrix was con-

structed and is presented in Figure A. This matrix contains a point for

each decision and clearly shows decision connections. The horizontal axis

* is time, the vertical axis is decision category. Forward integrations are

noted by diagonal lines with a forward arrow==.* , backward integrations

are diagonals with a backward arrow 4w, serial connections are hori-

zontal lines with a forward arrowumm* . The sample calculations in the

the appendix will refer to Table A and Figure A.

Number of decisions (Measure 1) is the total number of decisions executed

within a simulation period. To score a decision, a participant must:

Enter the decision code.

Execute the decision (by pressing RETURN When the computer asks

if the decision should be executed)

Every decision is counted even if the same decision is executed more than

once.

As shown in Table A and Figure A, 15 decisions were executed during period

1, 16 in period 2, and 7 in period 3. The category numbers of the

decisions are also available in Table A and Figure A.
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TABLE A

DATA FOR SAMPLE PARTICIPANT "COMPLEX TEST*
(Adapted from Unger and Swezey, 1983)

DECISION BASED ON PLANNED BASED ON TIME DECISION

DEC151ON 0 CATEGORY MESSAGE DECISIONS DECISION i EXECUTED

PERIOD 1:

2 -. 112 13211s 3212 12.5
3 321 )211, 3221, 2 4.5

3222
4 121 3221, 3222 3 6.5
5 122 3221, 3222 8.5
6 112 m 10.5
7 322 3211, 3212a 3, 4, s 12.5

.3221o 3222,
1311o 2121,

-~ 2122
8 322 53221, 3222 7 14.5
9 131 5 1311, 1331 7 16.5
10 212 1331a 2211, 7 18.5

2212
11 322 - 3211. 3212 8 20.5
12 131 9 22.5

V 13 132 - 24.5
14 232 - 2321, 3111 - 26.5
15 111 9 - 28.5

PERIOD 2:

16 321 1211 7, 11 30.5
17 133 1211 g 10 32.5
18 211 - - 34.5
19 112 1211 - 36.5
20 213 1321 38.5
21 221 1321 - 40.5
22 222 1321 . 42.5
23 122 13 15 18 44.5
24 231 14 - 46.5
25 211 14 - 48.S
26 311 3221, 3222 14 SO.S
27 121 3221, 3222 16, 17* 19 52.S
28 111 3221, 3222 64.S
29 132 3221, 3222 20, 21. 22 56.5
30 232 3221, 3222 14 58.5
31 111 3221, 3222 - 60.5

PERIOD 3:

32- 211 18 - 62.5
33 411 19 2231, 2232 - 64.5
34 112 -1221 66.5

Z35 322 -1211, I331 2No 270 28v 68.5
2231, 2212 2O, 30o 31

36 121 1111 31 70.S
37 133 1111 3 72.S
36 223 .. 33o 35 74.S
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Number of resondent decisions (Measurej2i is the total number of decisions
executed within a simulation period based on a previous message. To score
a respondent decision, a participant must:

9 Execute a decision

9 Report that the decision was based on
a previous message or messages

If one decision was based on two messages, then two respondent decisions
are scored for that one decision, and so forth. Thus, the number of
respondent decisions may exceed the total number of decisions.

From Table A, we see that five respondent decisions were executed in period 1
(with category numbers 111, 112, 322, 131, and 111). We calculate this by

counting the number of decisions reported to be based on a message, counting
each decision once for as many messages on which it is based. Table A shows
three respondent decisions in period 2, and two in period 3.

Also for Measure 2, the printout gives the proportion of respondent to total

decisions; in this case, 5/15 or 33% for period 1, 3/16 or 18% for period 2,
and 2/7 or 28% for period 3.

Number of decision ca~re Maue3 is the total number of decision

categories used within a simulation period. As described thoroughly in the
body of the report, a decision category is the first three digits of a
decision code, or a decision choice sequence through the first three choice

options. Decisions coded 1211 and 1213 are in the same category (121), but
decisions coded 1211 and 1221 are in different categories. The decision

category of each executed decision is scored only once no matter how often

it is selected within a period.

Fromn Table A, we see the decision categories selected in order in period 1
are: 111, 112, 321, 121, 122, 112 (already selected), 322, 322 (already
selected), 131, 212, 322 (already selected), 131 (already selected), 132,

232, and 111 (already selected) for a total of 10 categories used in period I.
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The 14 categories In period 2 are scored for each decision except decision

numbers 25 and 31 whose categories were already scored.

Each decision in period 3 fell in a different category for a total of seven.

* -Number of forward integrations (easuJre 4).' is the total number of for-ward
* ~integrations originating within a period. The Integrations may be comn-
* pleted within the period of origination or in a later period. To score a

forward integration, a participant must:

* Execute a decision

e Plan a future decision in another
decision category

* Execute the planned decision (or
any decision in the same category
as the planned decision)

SReport that the planned decision
was based on the previous decision

To calculate number of forward integrations from Table A. we start at
decision 1. code 111. At the time of execution. decision 112 (in a
different category from 111) was planned. Later. at decision 2. 112
was executed, and the participant reported that decision 112 was based on
previous decision 1 (which Is decision 111). Thus, the forward inte-

gration is complete.

From Table A, we count the following forward integrations: decision 1 to 2,
2 to 3, 3 to 4.,3 to 79,4 to 79,5 to 7 (7 to 8Sdoes not count because both
are in the same category), 7 to 9. 7 to 10, 7 to 16, (8 to 11 does not count
because they are in the same category; 9 to 12 is also within a category),
3 to 17, 10 to 17. 11 to 16,, and 14 to 26 (14 to 30 is within a category).

It Is easy to count forward integrations from Figure A. Simply count the
diagonals with a forward arrow. (Horizontal lines do not count because
they connect within category decisions). Using Figure A, the 12 forward
Integrations In period 2 are 17 to 27, 16 to 27, 19 to 27, 20 to 29,
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21 to 29. 22 to 29, 26 to 35, 30 to 35, 27 to 359 29 to 35, 28 to 35, and

31 to 35. In period 3, the four forward integrations are 35 to 36, 35\ to 37,

35 to 38, and 33 to 38.

Also for this measure, the printout includes the proportion of forward inte-

Sgrations to total decisions. For period 1. this ratio is 13/15 or 86%;

*i for period 2. 12/16 or 75%; for period 3, 4/7 or 57%.

lultiplexitt' F (Measure 5) is the sum of the count of each forward integra-

tion scored within a period, plus all forward integrations originating and

ending in the endpoint of each forward integration, plus all forward inte-

grations originating (not ending) in the endpoint of subsequent, directly

connected integrations leading to the end of the simulation.

Multiplexity F reflects future planning. As any one integration leads to

other Integrations. multiplexity increases. Three sample calculations

follow.

The sample below appeared in the body of the report and is repeated here
I! for reader convenience. The sample below diagrams seven connected forward

Integrations (indicated by the arrow at the end of the diagonals). For

example, decision C was planned at decisions A and S. and when C was

executed, it was reported based on A and B.

Category Time____

1'111K3
121

123 v
131E

211- _ 111222

223
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We will use this diagram to explain the calculation of Multiplexity F for

integration BC.

BC+AC+CD+CE+EF+FG a 6

NG does not count because it ends, not begins, at the endpoint of the

forward integration FG, which is not the integration of interest. AC

counts because, for the integration of interest, BC, all integrations

connected to its endpoint are connected. If all seven integrations were

scored in one period, the total for the period would be the sum of the

values for each integration.

To calculate Multiplexity F for period 3 in the sample, refer to the time

event matrix (Figure A) and to Table B.

Period 2 of the sample provides a more complex example. See Table C.

Weight or integration time weight(Measure 6) is the sum of the time elapsed

from initial to endpoint decision for each forward integration scored in a

period. Time in this measure is minutes of simulation time. For example,

if time from original decision A to planned and executed endpoint decision C

is three minutes, and from decision B to planned decision D is five minutes,

the weight is eight minutes (even if AC and BD overlap in time). Backward

integrations (see Measure 7) are not counted in this measure.

Weight may be easily calculated using the data in Table A. For period 1,

weight for the 13 forward integrations credited to period 1 is calculated

in Table D.

Number of backward integrations (Measure 7) is the total number of backward

Integrations originating in a period. The backward integration may or may

not end in the same period. To score a backward Integration, the participant

must:

9 Enter a decision A (endpoint decision)

e Not enter plans to execute decision B
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TABLE B

MULTIPLEXITY F CALCULATION FOR PERIOD 3
FOR SAMPLE PARTICIPANT "COMPLEX TEST"

FORWARD INTEGRATIONS ALL FORWARD FORWARD INTEGRATIONS CALCULATIONS
SCORED IN PERIOD 3 INTEGRATIONS ORIGINATING AT THE

DIRECTLY CONNECTED ENDPOINT OF *
TO THE ENDPOINT SUBSEQUENT CONNECTED

INTEGRATIONS

35-36 -

35-37 -1

35-38 33-38 - 2

33-38 35-38 - 2

TOTAL -

'I.
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TABLE C

MULTIPLEXITY F CALCULATION FOR PERIOD 2
FOR SAMPLE PARTICIPANT "COMPLEX TEST"

FORWARD INTEGRATIONS ALL FORWARD FORWARD INTEGRATIONS CALCULATIONS
SCORED IN PERIOD 2 INTEGRATIONS ORIGINATING AT THE
* DIRECTLY CONNECTED ENDPOINT OF

TO THE ENDPOINT SUBSEQUENT CONNECTED
INTEGRATIONS

17-27 16-27 19-27 27-35 35-36 35-37 35-38 7

16-27 17-27 19-27 27-35 35-36 35-37 35-38 7

19-27 16-27 17-27 27-35 35-36 35-37 35-38 7

20-29 21-29 22-29 29-35 35-36 35-37 35-38 7

21-29 20-39 22-29 29-35 35-36 35-37 35-38 7

22-29 20-29 21-29 29-35 35-36 35-37 35-38 7

26-35 30-35 27-35 29-35 -
28-35 31-35 35-36
35-37 35-38 9

30-35 26-35 27-35 29-35 -

28-35 31-35 35-36
35-37 35-38 9

27-35 26-35 30-35 29-35 -

28-35 31-35 35-36
35-37 35-38 9

29-35 26-35 30-35 27-35 -

28-35 31-35 35-36
35-37 35-38 9

28-35 26-35 30-35 27-35
29-35 31-35 35-36
35-37 35-38 9

31-35 26-35 30-35 27-35
29-35 28-35 35-36
35-37 35-38 9

STOTAL 9
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TABLE D

INTEGRATION TIME WEIGHT CALCULATIONS
FOR PERIOD 1 FOR SAMPLE

PARTICIPANT "COMPLEX TEST"

FORWARD INTEGRATIONS TIME OF EXECUTION* TIME ELAPSED IN
IN PERIOD 1 MINUTES OF

SIMULATION TIME

Origin Endpoint Origin Endpoint
S Decision Decision Decision Decision

12 52.3 2
2 3 2.5 4.5 2
3 4 4.5 6.5 2
3 7 4.S 12.5 8
4 7 6.5 12.5 6
5 7 8.S 12. 4
7 9 12.5 16.5 4
7 10 12.5 18.5 6
7 16 12. 30.5 18

11 16 20.5 30.5 10
9 17 16.S 32.5 16

10 17 18.5 32.5 14
14 26 26.5 50.5 24

zm-T

All 'execution times in this sample happen to fall on even
minutes and at half minutes; however, the computer registers
execution times at any tenth of any minute. (From Unger
and Swezey, 1983)
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upq-

@ Execute decision B (the origin decision)
in a different category from decision A

@ Report that decision B was based in part.
on decision A

Note that backward integrations, unlike forward integrations, originate

at a time later than their endpoints. Both forward and backward integra-
tions, however, are credited to the period during which they originated.

It is easier to calculate backward integrations from the time-event matrix

in Figure A than from Table A. On the matrix, a backward integration is

a diagonal with a backward arrow pointing to the endpoint. There are no

backward integrations in periods 1 and 3 of the sample. Period 2 has two

backward integrations, 23 to 15 and 23 to 18.

Unintegrated respondent decisions (Measure 81 is the total number of

unintegrated respondent decisions within a period. An unintegrated

respondent decision occurs in response to a message, but may not originate

a forward integration. An unintegrated respondent decision may, however,

- be part of a backward integration, or the endpoint of a forward integration,

- and it may lead to another decision in the same category. Unintegrated

respondent decisions are a special case of respondent decisions because

general respondent decisions may be any part of an integration. To score

an unintegrated respondent decision, a participant must:

9 Execute decision A (A may be planned or
not planned.)

e Report that decision A was based on a

previous message

_ AND EITHER

* At the time decision A is executed, not
report a decision plan in a different

OR

a Report a decision plan in a different
category, execute the plan, but not
report It based on decision A
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In order to calculate number of unintegrated respondent decisions We

need more information than Is shown on the time-event matrix, so we use

Table A. We will first find all the respondent decisions, then test to

see if they originate forward integrations which will exclude them from
- -being "unintegrated."

- For period 1, the respondent decisions are 1, 2, 8, 9, and 15. Decisions

1 and 2 originate forward integrations so they are not unintegrated.

Decision 8 leads only to a decision In its own category so it is uninte-
grated. Decision 9 originates a forward integration. Decision 15 does

not originate a forward integration and is unintegrated. Thus, Decisions

8 and 15 are the only two unintegrated respondent decisions In period 1.

For period 2. the respondent decisions are numbers 23, 24, and 2S. None

of them originates a forward integration and are all unintegrated according
to the use of the word unintegrated in this measure. Decision 23 originates

two backward integrations, but still counts as unintegrated.

For period 3, the respondent decisions are 32 and 33. Decision 33 originates

a forward integration; 32 is an unintegrated respondent decision.

QIS or quality of integrated strategies (Measure 9) Is the sum of, for each
forward integration scored in a period, the time weight for that integration

multiplied by the san of the number of forward integrations originating and

ending at the origin and endpoint of the forward Integration plus one for

that forward integration.

QIS may be thought of as reflecting the complexity of plans at any point.
Where plans are connected in a strategy, QIS is high. The QIS score is

low where integrations are not connected. QIS also increases with the

time interval from origin to endpoint of integration. Two samples of QIS

, -calculations follow.

A

~A-I2

Y
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The sample below was used in the body of the report. If vector AS is a

forward integration, and forward integration vectors CA and DA end at

decision A in AS. and AE originates at A in AB, and forward Integration

vectors BF and BG originate at B in AB, and HB ends at B in AB, and the

time elapsed from A to B is four minutes, the QIS score is four (the

-tine weight) multiplied by the sum one for AB plus three for CA, DA, and

AE, plus three for BF, BG, and HB, or 4(7) or 28.

Category TI"-
111 a

121
123 4 mins.

211

11
222 C

.232

311 H

Period 3 of the sample provides a more complex example of the QIS calculation.

To calculate QIS for period 3 in the sample, refer to the time-event matrix

and Table E.

Weighted QIS (Measure 10) is the sum of each forward integration scored in

a period, plus all forward integrations origfnating and ending at both ends

of the forward integration, plus all forward integrations originating (not
ending) in the endpoint of subsequent, directly connected integrations
until the end of the simulation, plus all forward integrations ending (not

originating) in the origin of previous directly connected integrations until

the beginning of the simulation, multiplied by the time weight.

Weighted QIS and QIS are equal when the strategy employed links only three

or two decisions together; that Is, one forward Integration linked to one

other forward integration, or just one forward integration not connected

to any other integration.

.3

QIS a WQIS
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However. if four decisions or three forward integrations are linked,
weighted QIS increases over QIS because weighted QIS considers all

forward integrations linked from beginning to end of simulation, and

QIS considers only those directly adjoined to any one forward integration:

WQIS DQIS

Two sample calculations follow. The first example was used in the body

of the report. Refer to the diagram below.

Category Time
ill 6
121 5 mins

122 '. ,4

123A
211
221
222
311

If vector AB is a forward integration, and forward integration CA connects

to A in AB. and DC connects to C in CA, and CE connects to C in CA. and BF

and HB connect to B in BA, and BF connects to F in BF, and time elapsed
from A to 8 Is five minutes, the weighted QIS score is five multiplied by
the sum of one for AB plus one each for CA and DC (not CE which originates

not ends In DC and CA), plus one each for HS and BF (not GF which ends not

originates in BF), or 5(5) a 25. Weighted QIS is not QIS multiplied by
-the Integration time weight as the name might Imply. It Is QIS (which

already Includes time weight) weighted with integrations distally connected

to , target integration.

A-15



LThe QIS score for the above sample would be five times (1 for AB + 1

for CA + 1 for BF + 1 for HB) a 5(4) a 20. The Multiplexity F for the

sample would be one for AB plus one for HB plus one for BF or three.
Multiplexitty F is essentially the forward half of WQIS minus the time

eight.]

WQIS for period 3 of the sample provides a more complex example. Refer

to the time-event matrix in Figure A and Table F.

Average response speed (Measure III is the average time (in real minutes

of simulation time) elapsed between receipt of a message and subsequent

execution of a respondent decision. (Recall that a respondent deicsion
is one the participant reports was based on a previous message. See

Measure 2.) The calculation is based on every respondent decision within

a period.*

To calculate average response speed for period 1 in the sample, refer to

Table A and Table G.

Number of serial connections (Measure 12) is the number of serial connections

scored in one period. A serial connection would be identical to an Integra-

tion (see Measures 4 and 7) except that decisions connected serially fall

in the same decision category, whereas integrated decisions fall in different

decision categories.

A serial connection may be either forward or backward; this measure includes
both types. To score a serial connection, the participant must:

e Execute decision A

* Plan decision 8 in the same category

9 Report that decision B was based on
decision A

OR

e Execute decision A

A-16
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TAdLE 6

AVERAGE RESPONSE SPEED CALCULATION
FOR PERIOD 1 FOR SAMPLE

PARTICIPANT "COMPLEX TEST"
(from Unger and Swezey. 1983)

RESPONDENT TIME MESSAGE TIME RESPONDENT RESPONSE SPEED
DECISION DELIVERED* DECISION EXECUTED _______

1 0.55
2 0 2.5 2.5
8 12 14.5 2.5
9 12 16.5 4.5

15 24 28.5 4.5

z14.5

~ 2.9

*Messages in period I appeared every three real minutes of simulation time.

A-18



e Not plan decision B

e Execute decision B in the same category
as decision A

* Report that decision B was based on
decision A

* A serial connection in a forward direction is credi :d to the period of the
origin decision even if the endpoint occurs in a different period. A

serial connection in a backward direction is also credited to the period of

the origin decision, but in this type of connection, the origin decision

occurs after the endpoint decision because the endpoint is designated only

retrospectively.

We can count serial connections in period 1 of the sample by counting the

horizontal (not diagonal) lines with forwa or backward arrows in the

time-event matrix (Figure A). The serial connections are decisions 7 to 8,

8 to 11, 9 to 12, and 14 to 30. There are no serial connections in periods

2 and 3.

Planned integrations (Measure 13) is the number of forward integrations

planned but not executed any time before the end of the simulation. If

the integration is accomplished at any time, even in. a later period than

the origin decision, it is considered an executed integration. Planned

but not executed integrations are credited to the period in which the

origin decision was entered. The planned decision must be in a different

decision category from the origin decision category. To score a planned

but not executed integration, the participant must:

a Execute decision A

* Plan decision B In another category

AND EITHER

a Not execute decision I

OR

* Execute decision 8 (or any decision In
* category) but not report that decision
I was based on decision A

A-19
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To calculate planned but not executed integrations, refer to Table A.
In period 1, when decision 1 was executed, decision 1121 was planned, \
in a different category from origin decision 1111. Decision 1121 was

executed (decision 2) and it was reported based on decision 1. Thus.

* :the integration was executed and does not count in this measure. We

* ~c1eck each planned decision in this way to see If it was executed.

At decision 10 (212). w see that decisions 1331, 2211, and 2212 were

planned. Decision 1331 was executed in period 2 (decision 17), reported

based on decision 10 and, thus, the integration was accomplished.

Decision 2211 (planned at decision 212 and in a different category) was

executed in period 2 (decision 21) but was not reported based on

decision 10; therefore, one planned but not executed integration is scored.

Planned decision 2212 was never executed, but is not scored as such

because it is in the same category as planned but not executed decision

2211 mentioned above.

Period 2 contains no planned but not executed integrations. Decision 1211

was planned three times, executed at decision 27, and reported based on

the appropriate decisions, so three integrations scored. Decision 1321 was

planned but also executed three times. The 12 plans at decisions 26 through

31 are all in the same 322 category, and when decision 3221 (decision 35)

was executed it was reported based on decisions 26, 27, 28, 29, 30, and 31.

Thus, six more integrations scored in period 2 (easy to see on the time-event

mtrix).

Period 3 contains three planned but not executed integrations: 1221. 1111,

and 1111.

General unintegrated decisions (ieasure-14 is the number of general

unintegrated decisions within a period. A general unintegrated decision

Is a decision which is not part of a forward or backward integration. It

iny be part of a serial connection, or It may be respondent, or planned

but not executed, or planned, executed, but not reported based on the

previous decision, or Isolated completely. Unintegrated respondent decisions

and planned but not executed integrations are subsets (may be overlapping)

of general unintegrated decisions.
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General unintegrated decisions are easy to spot on the time-event matrix.

In period 1. decisions 6 and 13 stand alone; 8 and 12 are part of serial
*connections not integrations. Every other decision in period I is part

of an integration. In periods 2 and 3, decisions 24, 25, 32, and 34

stand alone. Every other decision is part of an integration.

A
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V APPENDIX B

SAMPLE PARTICIPANT PROFILE

a>,TLF FAR1I1IFANT CO[C:COMP0LLK ILST
DAlA LISIi cv,.a):Y

* fturEV OFf "INUTES IN SIMULATIONt74
(JVm EgGF"SSA(.ESa24
Cvki% F fEfi IVmwa

fuL~1' IGN 70 R.EDUCE C&EDIT TO YUGOSLAVIA frY I 14ILLION DeOLLARS 01-2b 256?e

pli"N &. t

P:./LrjmPL.EA TEST
'~yf- ILCjb~ 161 fit9 E' MESSAGj5 fBNCCPRNING THE POTENTIAL IMPOSITION OF ECONDAIlL bAN 11 0 04L RusIAN AfllAA ,eF%

1 !RESST E~l

Im~.El UU111E 142.I

i4LCiMPLrx TEST

E1. 6.t ~ LmI
ILLlL:a1Ur NufmilkO TZlMLaO./16 21;5714t

I-ALL: P&N [CIION!,:
bA:.L.Ci ML$SSA6LiQ

.7;.r'LE*~ TEST
1&06F E'L1$1S 1D&OSET L'1LOAS CO0 I SlUSS,14 POENTIAL INVOLVEEN OF U.S.CMI FSANC

1gE IWDhIA A~rh A~bP ~
1164iPuN H AmEbm2 0I~a6/15 21059153

*" .L ONi. L'ECI 004S.0
k c-LE im MLUbSAIES:UI..'rMFE TS

l~f.IlI10 T EN IIPOAT 1 IJCUS OENIA MPWIN FECNU3-1toC



fo/ill DEIITO SEDDPOAST ICS POTENTIAL RESUMPTION OF NORMAL YRALIL w
IM CIIIJ 1)SA MASAO ~ll,9 5

IIAE&42.5

F UlUfE IlECISIONS:(6112,1.1)
B ASE[ I' ON EC.1IS10
6ASI' ON MESSAGES1Q

k.1/COMP;LEX TEST
10iU I'ECIbION TO RELIuCtEXPORTS OF MANOLATO USIA HA0S FREN RUCSSIA L OMLT
DL. 1)

AlStAON 014ELISI NS:1;1
IASLI ON MESSAD S:a
R1i/CLjMPLEY TEST

FEP.IODl~z.l 14ESAE
t'LL~11N NIJMbi'2TME-06/19 22110712

*16 1AL, r LEISIQNS:150
tASL, ON MSAGLS:13
Pii/,Cr'PLEx TEST
YOURCN I@EIJ TO RSSANE AD CORENEWT AIE EBR OASS RVOSP
TIME -4b.!
FFL -. MESSArES. 14

r.iSUNNUM1EF.2 TIME=06/19 221113
I~ilLj Bi'lLIS1ONS.0
1k1AII5LI P4 IiLb A66: 14

A14:LlimPLEX T0AEEU..STH LE O RPR T OE

fECL - MESSAGEST1[,EC!1uN mumbI'sl~. TIMEO06/16 22;12;53
AL hjL IkcI IONS: t32.l*221

kPA;-LL- ON 1'LCSION:14

F14I/LDmFLEX TEST

1,ELIS.IU;r NUMbEks26 TIMEO6/lb 21914140

FL I .k IL ISIONS: ( 1113L21. 1 *3222.l1
U*EL qa I'LI$1NS:14

kfAciL. ONf mL$SAGES:l

k16!/COMF'LEA TEST
itu.. 1I*LIbION TO REDUCE EXPORTS OF HIGH TEHIALSG FROILT RUSSIA HSPE

VEL110r NU~~ks-, TM~w6/19 1902154
i*,TE ISXIGNS: ( n-3211.11I'3212-1l
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16/CGMFLEX TEST
fOuF IELISION TO M4OVE U.S. SIXTH FLEET TASK~ FORCE A TO THE ADIRIATIC SEA HAS L'EE
h tbULLESSi ULLY ACCOMP I SHE['.S9!32.,201

FPER I01.1 MESSAGES02
[ELiSION NUMBER=3 T ImEwO/10 19045103

I&T& 
113122. 112.V ~ ~ ~ FJTLPE lCI N: 11,1211.1)(;b3221. 1;D221

SEE.1 ON ['ELI 10N$:2
IASLI ON MESSAGES: 0

PIO/CCMFLEX TEST
l~u DECISION TO REDIUCE CRED'IT TO PULGARIA &.Y 1 MILLION DiOLLARS 01-2b .:4&r
TIME-tb.5
PE;-10L~z. MLSSA.ES.1!5
IBECI$ION NLJNIEku29 TIME-06/18 2212l.04
%. ID1321 .1 )

FASCI' OjN 1LCISIONS:20'1122
I'AbE1 ON MESSA(.Eb:0

R.0/CCMF*LEX TEST
YCVR ['ECISIUm 1O ARRANGE A CONFERENCE WITH CA14INET MEMBEkS TO P-LAN FUTURE PULIT1
LAL AL1IONS 91994'660
lINE 58 .5
FERIOL'= NMESSAGESIS'
DELISICJ NUNI'E30 IMs0/19 22124140

F A L+ CN I I [':( 3221. 1113222. 1
ASl NliLCISIONS:14

WASLI' ON MLSSAGES:0

P~1/O~iLEXTEST
1BUl~R DECISION TO REDlUCE IMPORTS OF RAW MATERIALS FROM RUSSIA HAS KENs SULCCESFUL
Ly LOMFLCEEL'
11 ftsb. t,
F PLiCj.aI MESSA.E~u3

PILECISIUN NUMPIE=4 TIME=06/19 1Y4*9#09

;U1LJRL I-ECISIGNS: *['32.1*13222.1)
PASLI' (04 tELISIONS:3
fA .LI- UN MESSA&ES:O

I";;'COriPL x TEST
I&UP IEL1 S £LN 10 REDiUCE EXPORTS OF FOOD TO RUSSIA

FEAII,&: MESSACESml6
IUkILION NUiI'LR.31 TIM~mOb/Ib -,2;"7;06
k L1111.1)

* - ~Fw.ut'L 1,ELISIONS:t I3~.132.
IFASL- ON LLLiS!ONS:O,
I'A5LL- ON MLSbAGE$:V

k3/LUiI-'LEX TEST
'CGuf [ELISION TO SENLD MESSAGES CONCERNING THE POTENTIAL IMPOSITION OF ECONONmli bA
FoLl1UNt; 1C THE RUSSIAN AMk'ASSADOR

PEP I uLlauj PMESSAGES-15
DELCISIODN NUNIbERu32 TIME.O6/19 00;01;50

IASLL. ON 1'ELIblONS:0
P~L Um~ mESSA(.ES:1b

,-3/LM ,fl TEST
Iu 0- E'LI jN 10 TRANSMIT FALSE INFORMATION ABGOUT PLANNED' US MILITAkY ACTION$ IN

5a9
plt-l, NUN RuiS~IM~sQ6/19 0003151

R A c F L U mL [ ' L I S I O : S (

R26,L0MPLEx TEST
YOUk DEIiSIUiW TO REDUCE EXPORTS OF HI1iM TECHNOLOGY PRODUCTS TO RUSSIA

V C1SUNNUMI'1RM3 VIMEuo6/19 00006S26

SuIL0E [ELlSIINS:( I'1221.I)

WED LN AG~ Slou

F27/LOMPLE TEST
YOUF [EL I ift 0 MOVE U.S. AIR FORCE INTERCEPTOR SQUADRONS I W. GERM) TO AIRFIELL
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c IN~ L4.ITAIN 9*5!1. 460
T i"Emcb.!1 

-F M ESLAGES-21
'j&L4E1IN NMbL1.3p TIMEO06/19 00;11036

SA.L L 04LEL1$IOhEP:6527sb29130131
o'iLb UN MLSSA6ES:0

i:4iLfLLEA TEST
v b I'i:I11N 10 REDUCE IMPORTS OF RAW MATERIALS FROM RUSSIA
lI t vQ.t
I Ei. -3 PiESSAGEsS:2
I*Lia;1uN NUMKP.aRJi 1IEz6/19 0011521

I.A...tA' UN 1'ELISIO0#435
i~tON MLSbiALES

/fibL~.TEST
v6-f.- t.LIS1.u 10 REDUCE IMPORTS OF MANUFACTURED GOODS FROM RUSSIA WAS NUT SULLLQ

F. Li i mES$A6ESw3
E-EL.4B1LN~ NUflbEkat. TIME=O6/19 19$50149

P.LEL'CIbIONS:k *t32' 1.1sD,3222.1 )
SiA$L1. UN lECISlCjN$:O
LA-LV. ON PiLESAGES5:V

I t LLC110N10REDUCE CREDIT TO YUGOSLAVIA BY 1 MILLION DlOLLARS 10-260 25

i Ee sLL MESSAGEbs3
iLEi~i-0 N~mbEFa3271TMEuO6/19 00017;25

:..Ur- ME$SSS.L.S:u

F 3/LUMF LLx TEST
I :Lf PE L 1ILm iL, SEND' ElIPLOMATS 10 IlSLUSS POTENT IAL INVOLVEMENT OF U. S. FORL.L$ 1
I-A'~ W1M 1H. RUSSIAN AMI'ASSAI'OR k!s79.-75(t

rEFhLCZ-, ME$SACLSw"4
1LLJ.iIU NUMLk%3b 1IME-06/19 00119539

Ek!L,0,LEEIS10NE,:33i3t

~/.~~LEX TEST
I-0~ t'ECIL1O TO REEDUCE EXPORTS UP HIGH TECHNOLOGY PRODUCTS TO RUSSIA HAS hlELN 4

L -l %6LY LUOV*L1L.
,Lt i C: MESSAGE.S.4

~i.IUN NUMIbEP~. TIriEn00/1S 19;53;25
UrLI -i~ I'LL SIrOS:u

SUN mLSSA(.LS:C,

.'l IULFb1ON TOS MOEU.ARFREINTERCEPTOR SQUADRONS (W. GERM) TO AIRFIELD
E 1k kP.11ALN HAS bE.EN SUCCESSFULLY ACCOMPLISHP.D.Q'

7:01 46k,

~i~*~CiI MESSAGES&S
!LLjo~N NUM1EkU/ I1ME=06/1S 1$55517

F (.iN Om ECISIONS:31405
bA.~Li'1 ONt MLSSA6ES:O

P4./L0MFLEx TEST
TfOw I-EcIsION 10 MgYE U.S. AIR FORCEACNTRCE'T?QRSUAD'RONS (We GERM) TO AIRFIELD'
S 1IN pkI1AIN HAS E N SUCCESSFULLY A OMPLISHE.Q

F-110s~a.'MESSAGESuS
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DECISION NUMI4EF'0 TIMEuO6/1S 19;59159

(-LON IEC1SIGNS:7
AbUN LSAGES :5~

AeoiLOP*-LEX TEST
,l'Ru IL'LISlIst. 10 R~EDUCE CREDIT TO RUSSIA YIV 1MILLION DOLLARS WAS NOT1 SUCCESPUL

F LU~1ial PiLSSAGESw6
DIECISIQN NUMbEk.a9 TIMEwO./1U 20;04105i

FvuTgE DECISIONS:( It,1311.1 )(O*K1331.1)RSM'INO OtA hL

tAbrEL. ON ['ECISXOfvS7
bASEI ON ME.SSA(DLS;

R7C,/COPIFLEx TEST
lOut. liLISION T0 SNDE.US.SAES CORCERNINGT~HE PTENIA REAjPS U.PIO OFRM NORMALTRILI

S HE kUS.1 A1 HA PS O WASENO SUCCESSFULLYA*LIHD

PFZCR.1 MISAG.ES67
b U.L iuN NUmb PwII TINEu44/1B 20106155
FuUL 1'ECISIONS:C *'l3.11.1)*L'3 llt212.1

EAoL N LECISIONS:7
Atl- O.N ML$SAGLS:U

k7O,/COriLEX TEST
SIN kk'lINd HORDC R~TT ~SIAI ILO OLRAS NOT SUCCESSFULL GOPSEDq

PEP JULI MESSACESu7
ItLfiON~r NuLbrhll~I TIPMLuo&/16 2019
FUUAE I-LSI : 1)31.131.

U N LECIS1ONb:u
tAiz'LL (04 ML$SAGES:O

9P7/CjMfiLEY. TEST
iiju IELJSIW4 '1O REDUCE CREDIT TO kULGAIA BYT 1 MILLION DOLLARS WAS NEEN SUCCESSU

FEEA 1ul-sI1 MESSAGESub
I-LL1IIN NUJMb'Eka12 TIM~sOA/lS 20112;29

Or~. N L.LClSIONS:9
V A-Ll- OrN ML$$ACES:O

PE*-/LOFCLX TEST
?cJWj IlLLIIONf TO RANE ARDI OEEC BWI CBINE MLION OLAN HASTUEEN SUCCESS

FEPIiOL-i MESSAGESm9
£'lC.LIIN NUMbEka13 TIMEwO6/1B 20014;5

bAECI L LISINS:0*22. 5111
iAScI' (e4 MLSSAGES;Q

6~'~ fie/CMLEX TEST
VI.UP DELLISIOiN TO RAGEAJuECE EWPORT OFBN FOODS TO PUSSN ASEESUCSFULLYE COWLITI

AL 1 ;lm WA TSL E FUL*
FEP 1CLui MESSAGLSaIO
IIELISIN NU~bER.1.4 T IMEOA6/19 2061151
FU69 L L-LIN: 11.3111)1011.
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F-SbiLOMFPLEX TEST
"C*L*. [EC1SM"i 10 MOVE U.S. SIXTH FLEET TASK FOR~CE A TO THE AEDiIATIL SLA HA$ BEL
N $LCLSFULLY ACCOMPLiSHEL.I'-2-200
1 IMLs3O.!5

I Ub-', MLSSAES1I
I-CSC~e; NUMEkelb IMEwO6/19 21#50;59

IAbt:,. ON I.LCISION4S:7;111
W)ALD ON ML$SAC.ES:O

NLMIkI OF CATEG.OIIES= 19

±13

1-LE-iu1llt (6 OF DECISIONS)

-fAASL.IL 33%. (0 OF REP0FNENl DELL.)

.- fLASuF.Em1O (f OF DEC. CATEG.ORIES)

*-hELAStjFEw3 66X (0 OFP FWVI'NTEGAkATZONb)

5-MEASUPREn133 866% (MULTIPLEXITY F)

c-MLA$UPREmII6 MINUTES (WEIGHT)
7 -mEASJF.EaO 0% (0 OF I'Kd' INTEG,

b-wALukE=. 13%. (t OF UNINTEG.PRLS.C'EC.)

'--rL~LuPa!, ( (015 )
I-Lu=O-'Z, (WE1r.NTEL' 019)

II-mEAS~l.LwZ-.9 (AVLdAESPONSC SPEED')

1. -MEAuP.E&4 (SERIAL CONNECTIONS)

I.-MEA16UPREal (PLANNED' INTEGR~ATIONS)

Ls-riEAUFEm4 (GENER~AL UNINTEGRATED DEC.)

I-MEASUIE=16 (0 OF D'ECISIONS)

2-PEA1,uFkL3 1SZ (f OF RESPONDiENT DEL.)

3-mLAS.Uk~u14 (0 OF DEC. CATEGORIES)

o-PmEAbUF.*E*12 75% (0 OF Fl INTEGR~ATIONS)
!,-MEASUkEu='6 600% (MULTIPLEXITY F)

*-MEASuP.ea194 MINUTES (WEIGHT)
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7-flLASUF.Emu4& 12% (f OF OKI$ INTEG)
6-REASUF.Ew3 19% (f OF UNINTEG.RES*DC.)

9-MEASuFREu1312 (01S)
1'JflLASuF&=3874 (WEIGHTED' 01S)

ii-DMEASLI.E&3.93333333 CAVE.RESPONSE SPEED)

-12-MASUREwO (SERIAL CONNECTIONS)

r 13-MEASuREsO (PLANNED' INTEGRATIONS)

to-P'EASUFE=2 (GENERAL UNINTEG4ATEI' DEC.)

FEcp1011 3
I-MLAS~kEs7 (4 OF DECISIONS)

Z-mEASUiRE= 29% (f OF RESPONDENT DEC.)

3-MEASUR-Es7 (0 OF DECC. CATEGORIES)

4-14EASUR-E=4 57% (0 OF FWD. INTEGRATIONS)

t-MEASUP.Emb 95% (MULTIPLEXITY F)

o-MEASUkEw2 MIZNUTES (WEIGH4T)

7-MLASUR~so OX (0 OF 3DTD INTEG)

b-MEASd~kLal 14K (0 OF UNINTEG.RES.I'EC.)

9-IiCAbPU134 (OIS)

1O-fiEASUFkEu612 (WECIGHTED. 016)

11-mL.BUKL-.5 (AVL.RESPDNSE SPEED)

12-MEA$UrE&Q (SERIAL CONNECTIONS)

13-PiEASUbRE&3 (PLANNED' INTEGRATIONS)

14-MEASUF.En2 (GENERAL UNINTEGRATED ItEC,.)
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