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ABSTRACT

DECISION MAKING MODELS OF SOCIAL INTSRACTICK:
THE CASE OF POLICE-CITIZEN ENCOUNTERS
By
bdwa.rd Everett Brent, Jr,

Chairmans Theodore R. Anderson

Interactions among police and citizens are exazined from the
perspective of a decision making framework utilizing zathematical
noﬁels. 'i‘he data consist of ratings in sevez;a.l dinensions of
1nteraqtio§s as they occur in police~citizen encounters obtained
from systematic observations of randomly selected police patrols
in st, Paul, Minnesota. I )

A theoretical ﬁmework for social interactioﬁ as a decision
paking process is fmoposed. This framework vi;eas socizl inter-
action as a process which unfolds over time as two or more
pa.r_t.icipa.nta, in the context of some task, choose and carry out
actions which have consequences for both participants. The
focus of the study is on the response of each participant in the
emter to the actions of the other participa,ﬁt; Fundanental
elewents of this social interaction include the coa‘.ingency' of
Fresent events on past events, the character of the task, the
ﬁnderhring decision processeg, the nature of the participants,

iv




and the interaction sequence which results, The framework draws
heavily froa game theory, social e.xéhange theory, learning theory,
and a pumber of ec'onomic tbsorlet;.

A series of Markov models arve examined empirically with the
use of log linear models, A second-order Markov model with
hetercgsneous roles is found to provide the best vﬁ.‘l-: to the date,
both with regard to the aasunptioﬁs of stability, homogeneity, and
order; and with regard to predictions of equilibrium distrihitions,
mnlti-step transition probabilities, and distributions of runs.

The dynamic character of that model is explored
mathematically by examining its elgenvalues a.nd elgenvectors,
The results are then interpreted substantively. The results
support the view of this phénomenon as a process of interaction
taking place over time among participants enacting complementary
roles where citizens are compliant and subaissive and officers
are directive and cox;trolling. The two roles ciffer primarily
in the different situations which the two encounter and
secondarily in their different contingencies on past responses,

" The inplicatiox_m of these findings for ﬁhe enfoménent process
are explored. It is suggested that future research explore
social interaction in a variety of settings and further examine
possible decision rules which may account for the obseived

behaviors. .
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Chapter 1
INTRDUCTION
The objéctive of this research is to provide an !integrated

framework of social interaction as declsion making and to examine
that framework empirically for the specific case of pollice-
citizen interactions. In this first chapter the approach to this
topic and the assumptions to be used will be described, In
addition, the scope of this frzmework will be specii‘ied‘. A brief
review of past work in this ares will set the context for the
focus of this research and the methods which will be employed,
Finally, the organization of tbe remainder of the report will

. be Outlined.

The Phenomenon ‘
An area of concern for socicloglsts has long been that of
microsociology. Perhaps the best example of this concern is found
in the work of Simmel, He vliewed society as a patterned web of
- social interactions., His focus was on the fundamental patterns of
social interactlon amongrindividua.l's which form the basis for
;gf_;crosociplogica.l patterns. It is these patterns of interaction
‘which are also the concern here, S_pecifically, the phenomena of

interest here are observable sequences of social interaction in

which tvo or more 'participan‘ts, in the context of some task,

~ alternately choose and carry out actlons having consequences for




both participants, The objective 1s to exa.nineA those interaction

sequenées in a way which will shed some light on the procesﬁ of
social interaction which generates them,

Social interaction encompasses & ﬂde variety of phenomena,
including doctor-patient interactions, teacher-student inter-
actions, the interaction between two people on a date, police-
citizen encounters, and so on, The primary concern in this study
is with a specific case of social interactlon: police-citizen
encbunters. The data to bs. anslyzed here are from an extensive
study in which interactions in about 5,000 police-citizen
encounters were observed and coded.® _

The nature of social interaction can be classified by con-
sidering some of the scope conditiouns for this phenomenon,

Scope Conditions

Sequence of related events, There must be some basis for

consildering these deqisibﬁs 8s a sequence, For example, an inter-
actlon in whj;ch one person first talked with a passerby, then was
interrupted by the telephone and talked with someons on the tele-
phone for a mimite, and finally returned to his discussion with hi
companion would not be considered to be a sequence of related
events unless some identifiable criterion which wes common to all
of them could be found (e.g., the guy is a bookie i:lacing beté on
hérses fér people). 4An examplé of apwunomencn which would clearly
bs included in this class of phencaena Would be a police-citlzen
%"Conparative Quantitative Analysis of Police Encounters,” Center
for Studies of Crime and Delinguency, NIMH,U. S, Public Health

Service. Richard E. Sykes, Principal Investigator; John P.
Clark,. Co-Principal Investigator,
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interaction which occurs when a policeman stops a person for
spoeding, discusses the issue with the psrsom for 2 periocd of time,
writes a ticket, and sends the person on his way. For all serles
of ﬁwts considered in this theory there must be some basi# for
considering them to be related to one another.

One or ﬁom social actors must be able to affect the outcomes,

These phenomena include only those series of events in which at
least one person or some soclal organization (e.g., & group, 2
family, & formal organization, and so on) is shle to at least in
part affect what evénts occur., Ths soclal actor may nﬁt be the‘.
sole determinant of what occurs. Nor is 1t necegsary the other
participants (who may also affect ths outcomes) also bs social
actors,

Value relevant interactions. The consequences _of the events

_which occur must have some value to the social actors involved,
E.g., the soclal actor must prefer some evenis over others, There
must be some important distinguishing factor azong these possible
events which might serve to encourage the social actor to prefer
that some events occur rather than others. o ‘
Examples of phenomena which would not be included in this
class of phenbména. are as follows: situations in which the social
actor had no control at all over ths‘possi‘ble events which would
occur; situations in which the soclal actor could not distinguish ..
which event occurred or did not care which arvex?. occurred; e\'renta
which occur simulta.ne§usly in time; and situations in which events

are unrelated to one another so that the outcomes of past evenis

would have no relevance to future events,




“4 .

Examples of phenomena which would be included in this class of
phenonena are the followings a single event for which ths in-
dividual has some degree of coatrol over the cutcomes and for
which he prefera some of the outcomes over others; events for which
only one social actor had any control over the cutcome (8.g., &
person playing a game of solitaire); events foi which the ocutcomes
not only have value relevance but also informational content (for
exazrple, in the ‘situation where a policeman is Lntemti.ng' with a
citizen and trying to find out information about a bturglary which
occurred, the statements made by the citizen have informational

consequences for the policeman as well as value conseguences).

Assunptions

There: are & nurber of assumptions about these specific sit-i .....:

uations and about this type of situa.tion‘in general which are im-
plicit in these examples, These assumptions are important because
they determine the approach which will be taken, the varisbles
which will be considered, and the ways in which the phenomenon will
be examined, Because of the import_a.nt role these assumptions pla.;}
in this theory development and testing it is’critica.l that they be
made explicit so that they may be evaluated and changed if deamon~
strated to be wrong. Stating assumptions sometizes has ths unin-
tended effect of making them seem mo_re. unchangeahls than they should
be. These assumpticms are not irrevocably etched in stone. Thsy
are eupu";ca.lly testable pi‘opositions with some basis in

eapirical work and in logic, They serve now as important tuilding
blocks for a theory but they remain hypotheses beyond ths scops of
this work subject to further empiricel verificatienm, - | .
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These sssurptions are as followas

& key aspect .of thess phenomena is that they are processes

whrich occur over time, Because of this, what bappens early in

the sequence of events may affect what happens later in ths
sequence, The choice of a college early in a career can
drastically affect the alternatives available later in that
caresr. The use of & racial slur by a policeman early im an
fnteraction -with a citizeén of a different race can radically
change the character of all subsequent interactions. An

erproach which does not recognize the tremendous impact the

“histarical development of events can have on the cutcome is

sinply not dolng Justice to the phanomenon,

The same underlyln&pmcesées in different environ=ents or

different historical circumstances can produce quite different

resalis—a policeman in one condition in which he is verbally

ipsulted and physically abused by a citizen can be violent,:

- while the same policeman interacting with a calmer, less hostile

citicen may not be at all violent. Similarly, the same two . .
participants, a policeman and a citizen may interact in very
different ways depénding on whether or not the incident takes
Flzce in a very bemotionally charged atmosphere of raclal strife.

¥eay of these actions within the context of the interaction

avpear to represent goal directed behavior. A policeman asks

the citizen questions designed to determine how he should re-
spand to the citizen"s violation of the law. The participant
answers questlons in ways designed to encourage the policeman

10 be lenient. The son chooses & college with the intentlon
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of achieving & certain career goal.
l&) There is some degre'e of consistency in behavior, What appears

to be inconsistency at one level may be consistency at
Wr level., For example, & policeman might utilize a
decision rule by which he gives traffic tickets to all of
those cj.tizens who do ﬁot respond suwiésivély to him when he

* stops them for a violation. Suppose an observer notes that hs
fails to give a ticket to someone who does . . act submissive,
while hs gives a ticket to someone who commits the same offense
but fails to respond submissively to his intervention.
Although these actions appear inconsistent in terms of the
offense, they are clearly consistent in terms of the decision

rule which the officer applies.

_ Approach/Perspective

The approach taken here is based primarily on two considerations,
First tbére 1s some desire to contribute to knowledge which meeis
the goals of theory (i.e., which nakes possible predictions,
explanatica, a sense of understanding, and so on). Secondly, there
is also & desire to adopt methods, techniques, and approaches
which are compatible with the phenomenon being studied, The desirs
is to be sensitive to the nature of ths phenomenon itself and to

avoid as much as possible imposing arbitrary criteria upon the phe-

nézénon being studled. With regard to the goals of this theory of

the gepexral phenomena occurring in a variety of settings rather
than of the specific instances of those phenomena. These goals
have led to the adoption of a descriptive approach, a generalizing

approach, and the use of mathematical models, With regard to the
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nature of fbe_ phencmenon, the a.ssumptibns discussed earlier have
led to thé adoption of an approach which is based on a systemé
perspectlive, 1g aimed at the micro-level, is first analytic and
then synthetic, takes a purposive approach, and views the phenomenon
as a process of decision making. -

The objective of this research is to accurately reflect real
behavior to allow its prediction and explanation rather than to
preécribe what behavior should take place., Thls research is design-
ed to explicate the general characteristica which all soé.’t.al inter~
action situations share and is not concerned with the situation-
specific characteristics of particular examples of soclal inter-
action (a generéliziné_ epproach as defined by Berger, et al., 1972).

de important ways theories or models may be developed are
through analysis or synthesis (Coleman, 1960)., An analytic
theory or model 1§ one which takes a "number of known facts about
the real world--that is, empirical generalizations or laws-- and
deveiops some explanatory scheme from which these generalizations
may be deduced” (Coleman, 1964136). .'A' synthetic theory or model,
on the other hand, is one which takes "a number of empirical -
generalizé.tions or logical relations and instead of working *inward"
to expl-ain then, uork(s) ‘outward' by using them as postulates of
a theory and studying their joint implications" (Coleman, 196436~
37). The approach chosen here will begin by first analyzing the
phenomenon to develop a conceptually tight model of the process of
decision ma.king which takes place in these phenomena, and then work-
ing syntheticdlly t§ generate from that m;)del & veriety of pre-

dictions about behavior in various situations,




This thsory is developed on & micro-level, That 1g, it at~-
tempts to develop a theory of social mteﬁcum which considers the
actions of individuals, From this micro-level where it 1s possible
to consider relatively precisely the processes which go on, the
theory will be synthstically developed toward a macro-level where
the aggregate effects of such processzes ray be explored,

Coleman (1973:1-5) distinguishes two fundamentally different
conceptions of man which are the basis for schools of thought: The
first considexrs behavior as & response to the environment, the
gecond considers it to be pursuit of a goal. The first is.
assoclated with a pu.rpos;ve approach, which is the basis of some
theoref.ical work in socliology, is typified by the work of Weber and

Parsons, and characterizes the entire field of economics, This work

- 48 most closely associated with the assumptions of the purposive

" approach and the mathematics and empirical techniques used will be

derived primarily from that tradition. However, there is a deliber-
ste attempt in this work to recognize and examine the impact of
environmental factors on the processes as they occur. It has been
showi elsewhere (Bremt, 1G75) that these approaches, while having
fundamental differences, are not necessarily incompatible,

Closely related to this emphasis én the purposive element in

social interaction, is the adoption of a decision making perspective

of these processes, Theories of decision-paking in their many forms
and scattexred about as they may be thmgh&ut the literature,

offer mathemstical models, empirical techniques, and theoretical
concepts and frameworks vh;cb are critical for the understanding of

the process of social interaction, This work draws heavily froa




Y

v'Y

v ‘ 9
a vmety' of theorieé which in a loose sense may all be defined
as decision theories, These iﬂc_lude theories of soclal exchange,
microeccnamic theory, utility theories, statistical declsion
theory, gane theory, theories of coalition formation, equity
theory, linear programming, and the experimental gaﬁe literature,
‘Perhaps the most critical characteristic of the approach taken

in this work 1s that it seeks to consider the processual character

of these phenomena.' The process approach taken here involves
viewing thesev phengmena as exanples of dynamic declisions--sequences
of decisions each of which are contingent upon past behavior
(Rapaport & Wallsten, 1972:166). The importance of the processual
character of events should not be underestimated, One word, for
example, =aid early in the course of an interaction sequence (eeBey
a racial slur in a very tense atmosphere) can change.the character
of the entu;e sequence of events which follows., Even though
sociologlsts quite' frequently emphasize the processual character

of social phenomena (e.g., Olsen, 1968), they have only rarely

‘been successful in addressing that processual character in

empirical research.

Paxrt of the reason for this avoldance of process on the part

‘of soclologists might be that it is a'very difficult phenomenon to

deal with effectively. Rapaport & wWallsten (1972) have pointed out
that such an approach frequently invelves the need for dynamic
models, and most soclal science'techniquesr known by sociologistis in
general simply don't apply. In additlon, soclologlists ars not that
familiar with the use of mathematical médels and either choose not

to address the issue or, if thej do address it, they frequently fall
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to adequately develop and test the models. Qualltative techniques,
as Rosenbexrg (1968) points out, are not adequate for such
phenonena, Qua.}.ifa.tive analysis simply carmot adequately handle .
the complexity of many repetitive eveats, the nany possible actions
which may occur, and so on. There are a mmber of problems
agsoclated with empiﬁca.l examinaticns of decision processes,
Slight errors in predicted bshavior, ‘ove:.- tire can result in great
differences in predictions. '

Mathematical models are used for a mmber of reasons, The
character of such pbeno&em as processes has meant that most of the
currentlyin ‘.lvogue techniqueé for sociolozy are not really a app~
ropriate and useful. So for that reason there is a néed to turn to
mathematical models as the most promising techn_iq’_ue for handling
process, One of the greatest strengihs of mathematical models is
their ability to allow ths consequences of assumptions and pro-
positions to be ferreted out. '

A systems approach is also taken in this uoz;k. There have
been many treatments of systems descriting the perspective (e.g.,
many of the articles in Buckley, 1968 including the one by Hall
-and Fagen, 1963), or adv.qcatj.ng the approach (e.g., see Buckley,
1967). The characteristics of this approach are t00 mumercus to
mention here. A mumber of the major characteristics which will be
most critical for this work include the notion of boundaries for
systems, inputs and outputs, the n&im t;f feedback and purpose-
ful systems, and the notiéns of structure and process Qsociated
with state~-determmined systeas.

Existing Conceptualizaticns of Social Interaction
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Tﬁeto have been a mmber of major theorstical efforts which
afe of relevance to soclial interaction, These include social
exchange thsory, game theory (and the related experlmental games
11tératuxe>. equity theofy, theories .of coalition formatlon,
praxiology, psychological learning theory, and a number of theories
closely telated to various areas of enconomics, including statisti-
cal dacision theory, utility theory, and economic exchange theory.
Thése theories differ markedly in their scope and specific sub-
stantive emphasis. They also take Qery different perspectives and
approaches, meke radic;lly different assumptions, and in some cases
have fundamentally different objectives. They are spre&d'through-
out & wide range of literature including sociology, fsychology, and
economics, As a result they have developed largely independently
of one another and have different weaknesses and different
stfengths. There‘is'no overarching conceptual framework which con-
binqe ali of these or.éven wh;ch clearly states how {bey are alike.
and how tbey‘are differgnt.‘ But they all have one thing in common.
They'all nay be viewed as special cases of the same phenomenon--
decision making.

These points may be illustrated by a detailed consideration

of three of these theories which offer the most promise for de- -

veloping improved conceptualization of the procéss of social intér;

action, The three which will be considered here are social ex-
change theory, psychological learning theory, and game theory.

The others have been discussed in detail elsewhere (Brent, 1975).

Game Theory and Experimental Games Research

Game theory assumes the participants act with a high degree
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of information search and processing ability, positing & type of
rationality probably more restrictive than that assumed for any
other segment of the literature, It assumes that each participant
in the game has full knowledge of the utilitles for each o_utcome
which may result, is aware that the other participant is a
strateglc social actor, and will act td maxinize his own futux;e
ocutcomes by influenc‘i'ng the external environment in a way which
assumes that the other participant 1s also trying to maximize his

own benéfits. Game theory is best applied to the special case of

‘decision making in the pi-esenca of a strategic other where there

are only tvo sociai actors who are the participants, »tbe ocutcomesn
of value for the participants are contingent upon the actions of
both pa.fticipax;ta. communication is no£ possible, and they have
cmpleteiy conflicting lhtefests.

‘ This is an especially importgnt area of research because, of
all socia.l sciencev theories, it is probabl;y'. tbe most formalized
theory which does not rely heavily on formally oriented natbématica.l
techniques. The initial work on game theory by Von Keumann and
xorgeﬁstem {1947) 1is widely heralded as a classic &nd a major in-
novation, Many works, have followed which describe ths theory and
are perhaps more readable, including Rapaport's F‘iGRI‘S, GCAEES AND
DERATES(15960), and Luce and Raiffa's GAMES AND DECISIONS (1957).
The mathematical element of this theory derives froa the substant-
ively oriented theory developed by Vﬁn Neusan and xorgenstefn a.nd
does not emphasize formally oriented mtbea&tiﬁ&l techaiques, The
thoory is developed at the level <.>f the mbo'lic or postulationai

style. The loglcal rigor of mathematics is ussed to deduce
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relationships, The emphasis is divided _ﬁetueen the substantive
meaning of the propositions and their logical proof. '

The theoretical framework of game theory is limited
primarily by its scope. It is designed most clearly for situations
in which there are only two actors present and they have compet-
itive interests. Althdugh there have been efforts to extend it to
other phenomena those efforts have been critiéized both cn theor-
etical and empirical grounds, Theoretically, the concept of rat-
ionality becomes ambiguous for other situations (e.é., see
Rapaport and Chammah, 1965; Coleman, 1973). Empirically, there
seems to be 1ittle support for game theory beyond two-person zezv?
sum _gaaies (e.g., see Becker and McClintock, 1967). Game theory 1is

important however, for its early development in a field where ex-

- plicit theorles and scientific investigation had not been consider-

ed before, It has nade an inportant contritution by encouraging
the sclentific investigation of major aspects of social inter-

action which were once not considered amenable to sclentific

investigation,. '

The eapirical research on game theory has been momumental,

There have been literally hxmdréds of studies examining different

game situatidns_. Thers have bsen a number of reviews of this
literature in the past which serve as a ata.rtihg peint for this
review. These include reviews by Vinacke (1969), Becker and
MeClintock (1967), Gallo and McClintock (1965), and Repaport and
Orwant (1962).

There are two major dimensio.ns alolng which past empirical

research may be classifieds First, there have been a nuader of




i 14
different experimental games which have been studied., Secondly,
there are a mumber of classes of mdependent: variables which have
been examined, Together these two dimensiohs.distinguish the
pajor conmtritutions which have been made in the eapirical re-
ssarch on experimental games. '

" All of these games which have been examim_ad have been tasks
for which‘ there are two or moxe participants who make decisions
affecting the valued cutcomes for both themselves and the other
participantis, _Tﬁe three major classes of such games are two-
person gares without coamunication, tﬁo—person bargaining games,
and coalition formation games, These are distinguished by 1) the
number of i:a.rticipa.nts a.nd 2) uhethez or not explicit cozzunication
is possitle, .

Past reviews of this literature have identified a musber of
categories of independent variables which have been examined in
experimental settings (Becker and McClintock, 1967; Gallo and
McClintock, 1965; and Vinacke, 1969). Here categories will be
distinguished based on the conceptual framework preserted earlier,
Those categories overlap consideradly wi},h those of the earlier
reviews, fhgse categories of variables are as follows:

1) Charactsristics of the participants--these correspond to the

personality variables used in prevlious reviews btut they are not
linited to individua.l participants; they may also characterize
social organicsations which act as participants or participants
.other than social actors, These characteristics are inferred
chmctaristic's of the subjects and include general differences

betveen participants, family background, psychopathology,
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sttitudes snd trailts, motives, and the systemig properties of
the actors (e.g., their tendency to respond to extermal change).

2) Characteristics of the interaction--these variables include

possibilities for communication and feedback and generally are
measures of the possible modes of interactlon for the inter-
active situation,

3) Taik Characteristica--these variables include nanipnlations of

the paycff matrices, the mode of presentation, the length of

. -the interaction, power relationships, and so on. These are

properties of the task itself which may be spscified independ-
ently of the participant, the developing pattern of imteraction,
and the possible modes of interactionm,

k) Sitmtioml variables--These are characteristics of the process

of interaction as it develops over time. These include the

stratezy of the other participant, past outcome for the part-

icipant, and so on, |

Generally, the major types of games have served as experi-

mentalvparadigﬁs within which a number of different issues have
been explored. As Vinacke (1969) has pointed out, studies rarely ‘
examine interactions in‘ more than one type of game. The dominant
character of these empi;dcal studies has, in fact, been one of
emining the effects of one of many possible independent vari-
ables upcn interaction within one éf these contexts. As Becker
and HoClin‘;.ock (1967) have observed, the utility of game thecry
"has pot seen its success in predicting human choice behavior,
tut as a3 franework against ghich tcl exanine hcu people act in

these interpersonal situations® (256~7). The myriad of independeat
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‘ vanahie: which characterise this :esea.rch bear testament to this

view, Many of these independent variables have not been central to
gme thacry. In facf;; even with all of these empirical studies, it
remains as true today as it ®as in 1967 that the great mjoﬁty of
studies of game thsory ®haveé not rigorously examined the formal
model” (Becker and McClintock, 1967).

Vinacke (1969) has made a mumber of suggestions for the
f\u"ther development of research in this area, He suggests that '
aince so eany different MGpandeﬁt variables appear to affect the
interaction it is importamt that theories be developed which in-
clude many of those variatles and that experimental studies be

conducted which exanine more than one of them at a time to assess

Interaction effects and to begin to develop a coamprehensive

structure of how thess variables combine to affect soclial inter-
acﬁon.
‘ Another suggestiom of Vinacke (1969) is to examine more than

one exyerinental game situation in each experiment, It should bs

" recognized that game gituations are actually values of & x_mmber of

independent variables (many of the task variables) and varying them
in the context of an experirent can lead to new insight into their
effects. It is important too that the studies for these different
game situailicns be recognized as part of a comp:ehensive set of
data and not be seen as separahle sections of the literature
u'relevm to each other. It is i.mporta.nt too that the general-
izability cf findings fron ane experimental gane setting to ‘
anocther be further explored

Vinacke (1969) also suggests that games involving more

v
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participants be Anvestigated. The great majorlty of studies in
volve two.partioipénts. onlyta. few additional ones involve three,
and'vi.rtually none involve four or more, Ths mnda.menf,a.l dis-
continuity betv'een dyads and larger groups has been pointed ocut by
Simmel (1971). This arises from the possibility of coalitions
forming in groups of.thre‘e or more while dyads cannot have coal-~
itions without the dissolution of the group., In addition, Vinacke
(1969) suggests that persanality veriables and the importance of
social interaction itself may vary with the number of psople who
participate,

Becker and MoClintock (1967) identify a mumber of problems
with the develorment of the enpirica.l literature for experimentsl

games., First, the great majority of these studies which examine

' expeifime:xtal situations for which there are i:epetitive cholces may

not be appropriate for testing the theory. They suggest that a
strict interpretation of the theorj; uoulci require that & serles of
plays be rega.rded as one game rather than a serles of separate
games, But no one has done this and hence “the conclusions drawn
from ex?erimental results should not "be interpu:eted as necessarily
valid conclusions about the formal model" (254-5),

There.are a rmm&r of problezs with the assumptions ganme
theory makes about the utilitiss for the participants {Becker and
McClintock, 1967). The assumptions of transitivity and continuity
na.d_e by ﬁtility theories have not been supp;:rted empirically. Two
additional assumptions of gaze tbeory appear to be contradictory;
thé assumptions that the participant will at the same time max-
inize his ovn utility and mininmice the maximum harm that could
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befall him. Efforts to resolve these dilemmas have led to yet
Anof,_hor assurption that “each decision maker in a game situation
projects himself into the position of his opponent(s), and views
the gane from his (their) standpoint" (Becker and McClintock, 1967:.
256), Secondly, under some conditions when the opponent is
assuned to take a minimax strategy them all the cholces for the
participant have the sams expected value and the game theory would
" have no single predictioﬁ for his behavior, Finally, such an
assunption presumes that the participant can effectively compare
his utilities with those of the other participants., Such inter-
personal 'compa.rison of utilities has never been demonstrated to be
possible,

For situations other than zero-sum tuo-person games the
no'tiox:x of rationality does not have a unique fom. (Becker and
McClintock, 1967; Rapaport and Chammah, 1965; and Coleman, 1973).
For such situations there are ‘a munber of possible strateglies
based on different mofives which would be consistent with rational
behavior, For instance, McClintock and Hc:ieal‘(1966) suggest that
at least three values or motives may underlie a person's choice in
the prisoner®s dilemma game. Those include *(a) a.ttenptiné to
maximize the joint outcomes across own and other's payoffs, (b)
attenmpting to maximize own outcome regardless of the outcome to the
other player, and (c) attempting to maximize the difference between
‘own and other's outcome® (Becker and NcClintock, 1967:269), Other
possible decision rules are suggested earlier in thair paper in the
conceptual framework chapter,

Tbere has been only limited empirical support for game theory
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by this research, Becker and McClintock (1967) have pointed out,
for example, that'émpirical studies of games without saddle points
have found that subjects’ cﬁoicea “do not approximate the asymptotic
proportions predicted by the minimax rule® (259). Yet, eight years
later; it is still as true as it was then tha£ these studies have
not rigorously examined the formal model.

A number of apparegtly stable empirical relations have been
found but they have not been systematically followed up in sub~
" sequent research, For example, Becker and McClintock noted that in
most studies the strategies of participants seem to vary as a
function of the other player's choices. Yet this has not been
systematically explored in many studies, Similarly, they noted
that the participants' choice proportions change through time,

That too has been generally ignoréé in subsequént.research. (A
major exception to this criticism is the work of Rapaport and
Chammah, 1965, ¥hich will be reviewed in a later section).

This literature has emphasized the static equilibrium
behavior rather than focusing on the process which occurg over time,
Such an emphasis overlooks a major cozponent of this phenomgnonn
process., A lack of concern for ths pmécessual character of this
prhenomenon may result in misinterpretetions of those aspects which
are examined, For exanmple, very few if any of these studies even
' test the Assumpticn that the "equilitrium proportions" they are
exarining are indeed at some equilibrium. This could have serious
consequences for the conclusions ;f such studies,

Theré has been a consistent fallure t; rig;rously test game

theory. The studies have generally failed to consider hypotheses of

ool iy s > I
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gane theory and have concentrated instead on the impact of independ-
ent variableé not even considered in game theory. Even were the
predictions of game theory to have been unequivocally éupported by
these studies, which they were not, it would still not be possible
to infer that the theory was correct without also testing the

ahsumptions of the theory (e.g., the participants could be asked to

‘digscuss their motives and the variables they consider in making

their choices and those could be compared with those hypothesized
t0 be considered by game theory). To my knowledge there have been
few such tests of these assumptions.

To briefly sumparize, the major problems with this literature
are the failure to consider procesé, the limited scope of gane
theory theoretically, its lack of empirical support (and its ap-
parent lack of empirical validity due to its emphasis on normative
as opposed to descriptive tbgory), the empirical literature which
bas emphasized the use of the experimental paradigm for the study
of almost‘eQerything but game theory, thé application to situations

for which the theory was not intended, and the gajor failure to

~test basic aspects of the theory and to meet the minimal require-

ments of testing models. Strengths have been the dévelopmenf of a
formal framework for dealing with & phenomenon (which was not al-
ways considered to be subject to effective treatment by sclentific
Aeans), the extensive exploration of an experimentsl paradigm, and
the 1dentificatioh of & number of key independent variables which

appear to affect soclal interaction in these settings,

Social Exchange Theory

The scope conditions of social exchange most cleaely resemble
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the scope conditions of the"génex‘ai theory of decisior making p:r:o—
posed here, Social exchange 1s concerned with the exchange of
social commodities é.mong two or more participants. Thsre is gen-
erally at least some partial concidence of interests which allows
for their mutually beneficial exchange, Each pa.rticipant is aware
that the other partic_ipa.nt is a social actor and may be aware of
certain of the characteristics of that participant, tut gemerally
does not know the utilities for thé.t other participant. The de-
creasing marginal utility of the commodities exchanged may scme-
tines be an issue which affects the exchange. Transacions are the
dominant mode of interactibn, although communications may be
poasible; and certainly the valued outcome for each partit;ipa.nt is
contingent upon both his own and the others® acticns.

The participants are viewed as purposeful social actors with
a primary external orientation preferring to effect changes in their
environment as ways of coping with changes in that environment.
The behavior may be of symbolic significance and the participants
ere assumed to have a relatively high level of inforzation search
and processing capability much greater than that assuned by learn-
Lng tbeory, but lesas restrictive tha.n that assumed by game theory.

The aspect of social exchang which most limits its scope and
which makes i;t & special case of the gener&l theory is the
aamption that some sort of social conmodity i8 exchanged.
Social excba.nge is best considered as an exa.uple of decision paking
in the presence of a strategic other withl the additional constraint

that some social'commodity is involved, This concept of some ex~

changeable commodity should not be overemphasized, however. By
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considering abstract exchange properties a.nd the great variety of
such commodities which may occur, it can be‘éhown that this concept
ray be extended ’_co cover almeost any tﬁe of choice task for \_:hich
the participants may make decisions having valued consequences. (e.
g., see Foa, 1971; Blau, 19643 and Turner, et al, 1971). Froa this
perspective, the general theory proposed here may, uitk;énly slight
over-simplification, be viewed as a generalized, fomalized theory
of social exchange.

Apart from its substantive focus the major characteristics of
the social exéha.nge literature are 1) a very low level of formal-
ization, 2) sophisticated theoretical development, and 3) very few
emnplirical studies of the phenomenon., The low leyel of formaligation
of exchange theory is a dominant aspect of its classic works (e.g.,
see Blau, 1964; Homans, 1961; Thibaut and Kelley, 1959); and major
reviews and critiqués which have followed (e.g., Ekeh, 1974; .
my, 1971; Shaw and Costanzo, 1970). These presentations are
uniformaly verbal theories written in an academic style (in terms
of Kaplan®s levels of fom&lization).

One notable attempt to formallze social exchange has been that
of Exmerson (1972). But this work has a mumber of probleas.
Ennerson makes the m«siake which Colemla.n (1960) noted of taking
qualitative propositions and trying to generate a precise mathe~
ratical theory from them (such propositicns are not genperally
precise enough and they would require extensive analysis and clar-
ification and oﬁly then wc;uld they provide an effective basis for
a mathematical system). Even at that point he does not clearly

connect the theory to a powerful mathematical system but instead
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pakss a relatively unsuccessful attempt to develop an axiomatic
theory. There are additional problems of ina.dequa.tely_ formalized
concepts which do mot allow precise formal deductlons from the
theory,

This low' level of formalization 1s a particularly important
deficit for thecries of process as these theories are, As
Rosenberg (1968) kas péinted out, verbal theories suffer from being
too chunsy and too bulky for handling process over & period of tize.
What is generally required for handling the notions of change and
process is to takxe the system of events at ons point in time and
follow then throcgh several additionsl.pericds of time, This be-
comss very awkward verbally, but is easily dome with mathematical
equations.

Because of this weakness thess theorleé have generally been
unable to make parecise' testablé rredictions based on proce#ses
which occur over time and have been forced, instead to coancentrate
on the properties of tl;wse processes at specific points in time,
That concentration has been the basis for the major contributions
nade by the social exchange theory literature., Hajor insights have
been offered in the literature on'socia.l e'xcha.nge‘ rega.:ds.ng nany of
the important decisicn processes which take placs in social inter-
action and scme of the analytic properties of socia_.l interaction
settings., For examzle, the analytic properties of exchange coa-
l_xéditiss have bsen nicely explored by Bleu (1964) a.nleoa and his
colleagues (Foa, 1571: Turner, et al., 1971). A wide variety of
possible exchange rules and their analytic pn;pertiés hé.ve been

discussed by Meekxaxr (1971). Coaparisons which are possible and
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which are made have been examined by Ekeh (1974), Thibaut and
Kelley, (1959), and Blau (1964)., The notions of distributive
Justice (one possible category of exchange rules) have 'I.>een‘ ex=
tenslvely examined by Ekeh (1974), and are a major emphasis of
equity theory research ‘(b‘n'a.lster, Berscheid, and Walstex, 1973).
ThQse contribution;s have been of major importance in the formul-
ation of the c':onceptua.l framework presented earlier in this paper,

There have been few empirical tests of this theory, Those
which have been made have generally besen peripheral ;o exchange
theory and have not tested central propositions, The empirical
literature can be divided j.nto two major sections: First there are
a mmber of felatively rigorous studies utﬂizing the experimental
paradign of the minimal social situation, Such articles are dis-
cusged in Gergen _( 1969) and have provided some information of rel-
evance to exchange theory btut have not in general rigorously tested
the theory, In addition, & number of the studies from the experi-
mental games literature may be of relevance_ in this categoﬁ of the
eénpirical literature, The second major group of empirical studies
have been experimental atﬁdies in which exchange theory has been
applied in social settings including soclal conflict (Noxd, 1969),
organizations (Levine and i.-'hite. 1961, 1963), work groups (Homans,
1953), interactional relations (Dillon, 1963), family choice be-

- havior (Bahr, 1972; Edwards, 1963), interpersopal relations (Blau,

1963). These studies generally utilize exchange theory in its
entirety, Both of these sets of empirical studies, as ¥ith the re-
search on experimental games cited earlier, are not of central im-"

portance for this paper because they ignore process., For that

it fiean i ou
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reason they will not be diacussed in depth here,

Lea.rni.ng Theory

Lea.rning theocry also may be considered to be a special case of
the general decision model proposed here, As with most of these
special cases perhaps they are distinguished from other special
cases most by their scope conditions, Learning theorles generally

place their emphasis on the process of interaction between the

participant and his enviromment., They generally posit @ relatively
low level of intellectual functioning on the part of the partici-
pant (often such theories are based on experiments with lower
animals) in marked contrast to most other theories discussed here.
Because of this they do not posit a great many of the possible de-
cision processes which the participamts might go through but rather
view 1t as a rather simple reactive process (qua operant learning)
where the participant changes his internal disposttions as a direct

-result of the impact of past interactions with the environment.

‘These theories tend to view the process as backward past--that is,

decisions are made on the basis of ocutcomes from past events rather
than on expectaticns for future evemis (this distinction is made
clearly by Coleman, 1973). In the temminology of Ekeh, they tend
to view behﬁviocr as operant or conditioned as opposed to symbolic.
Generally such theories tenﬁ to be applied primarily to situa.tions
involving only one social actor and his environment, however, they
have been applied to situations where two or more social actors are
interacting with each other, It is these latter applications which
are of most ﬂ..ntetest here,

AB with na.rgy' of these speclal cases, the scope conditions of
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learning theory do not ciearly pat it in a central position for

this general theory which is proposed heré. Néverthelesa, there are

aany reasons why it is reasonsble to think of this set of theorles .
- and studies as speclal cases of the more genaral theory'of social

1nteraction which is being proposed. Rosenberg (1968), for example,

argues that léarning theory shares both a formal and a substantive
similarity with social interaction.

Learning models would appear to be appropriate for
the analysis of social interaction for two reasons, The
first 1s that there is a formal similarity between
learning as a probabilistic phenomenon and social inter-
action. Contemporary mathematical learning theories are
particularly well suited to handling the variability in-
herent in social stimuli, that is, stimuli that are pro-
duced by another individual; the models are stochastic
and deal explicitly with stimulus and response veriabil-
ity. The second is that there is a substantive similar-
ity. 1In principle at least, learning theory is intended
to deal with certain systematic changes in individual
behavior and with the development of certain kinds of be-

" havioral stability. These aspects of individual behavior
are also of chief concern in the analysis of social in-
" teraction (1968:209),

The issue of the substantive similarity between learning
theory and some of the decision theories has also been addressed
by Coombs, Dawes, and Tversky (1970). They point out that onme of
the differences between the data with which mathematical learning
theory is concerned and the data of concern for decision processes
theories is that

The former data are éenerated b} an essentially ‘mindless’

guessing process that 1s presuzed to be shaped by

reinforcement, as in the theories of probabllity

learning and concept formation; the data of decision

processes are presumed to involve high~level cognition

¥ith a minimum of randomness (303).

But they point ocut that efforts to distinguish betwesn these areas

of the literature sometimes tend to caricature the different fields.,
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They appear to see the diff;tencea as differences in emphasis with-
in a general concern for the same general phenomenon, and they see
& number of areas in which the two areas are becoming connected.

Decision processes theory is largely concermed with
preferential choice under steady-state or equilibrium
conditions. In other words the theories deal largely
with a static process. The conceptualization behind
mathenatical learning theory is that of a dynamic pro-
cess, The former is concerned with the effect of the
current state on choice behavior and the latter with
the effect of choice on the current state. In still other
terms the former may be regarded as the study of moti-
vation and the cognitive nature of cholce; the latter is
the study of learning and the adaptive nature of cholce.
The recognition that behavior is both cognitive and ad-
aptive is evident in recent developments in both fields.
There are, for example, the current application of
Bayesian statistical theory to decislon making (see Sec,
5.2 and Edwards, Lindman, and Phillips, 1965), which in-
corporates the effect of new information on the decision
variables, and the recent development by Bower (1966) of
8 nulti-component theory of memory trace that recognizes
the deeper cognitive nature of the learning process.
Thesé examples are evidence of diffusion into cozmon
yroblems and possibly even common data. (Coombs, Daxes,
and Tversky, 1970:303)

If the scope conditions usually applied to these theorles are
not such as to ﬁake them central to this theory of decision iaking
then 1t islnevertheless true that their methodological #ndvfornal
emphases are such asito make them very critical for the developaent
of this general theory. Unlike game theory, learning theory has al-
ways had a very strong empirical emphasis providing clearly testable
mathematical models of behavior. Learning theories have also been
in the forefrﬁnt in providing mathematically sophisticated models
of social interaction and they have pr;vided the closest approxi-
maticns yei to adequate tests of such nédels. The degree of formal=-
ization of this area far exceeds that ;f cémparable theories such

as exchange theory. Those models have been most concerned with the

Qoo e e T
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processual charcter of the phenomena, which 1s the central focus of
the decision theory proposed here, Ths contritutions have been |
central to the development of this theory and provide the methodo-
logical base from which.i_his work has begun, As Rosenberg (1968:227)
points cut, ‘ _ | '

Learning theorists have made-important methodological

contributions to the analysis of social interacticn. As
alreadynoted, ihe application of verbally stated principles-

" . to the analysis of a social interaction sequence is a

formidable task, Learning theorists have demonstrated the
feasibility of using a quantitative language to -track the
changes in individual behavior that take place during inter-
action., They have also called attention to detailed as-
pects of behavior that must be included in & psychological
account of social interaction, Moreover, although multi-
person interaction models have appsared in the literature
from time to time, it is primarily the learning theorists
who have attempted to provide precliss tests of their models
using situations in which genuine interdependencies exist.
Thus, their efforts have pointed up ways to coanstruct a
model that is at once psychologically detajled, mathemat-
ically tractable for dynamic social interaction, and
empirically testable, -

A great pany different mathematical techniques are utilized in
these learning models and a great variety are availsble, including
Markov models, linear models, one-element models, n-elenépt rodels,

nodeis 1nc1ud;.ng different amounts of reward, models considering

‘only differences in probabilities, models for contimicus response

outcomes, models for finite reépohses, and ﬁnite-sta.ie nodels,
Some of the better books available which deal with such learning

theory models are Coomba, Dawes, and Tversky, 1970 and Atkinson,

" Bower, and Crothers, 1965. Rosenberg, 1968 also provides the best

discussion to date of many mathematical learning theory models of
social interaction, Many authors have applied thsse nodels to
social interaction, including wajor works by Rapaport and Chamnah,

19653 Ofshe and Ofshe, 1970; and Suppes and Atkinson, 1960, Thesse
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works and others will be discussed in great detasl in the next chap-
ter. Llearning theory is the basis for the great majority of work
exazining rroceas for these phenomena and clearly provides a major
contribution to this theory both in models proposed and f.hs method-
ological techniques established for testing these models,

To summarize, learning theory, while generally developed for
phanomena dif;‘ereqt from those of int;srest here, 1s sufficiently
ginilaxr bdth fomaily and substantively to be of relevance, The
major contritutions consist of the models proposed and the tech-
niques provided for testing them (although they certainly have their
problems as [ shal.l later try to demonstrate), The major weaknesses
arise from the concern with participants who have relatively unsoph-
isticated levels of information processing capability ™ and the
consequent lack of wp&sis on fundamental processes of decisions
which are likely to take pléce. This area would profit from consid-
exation of some of the processes posited in socis.i exchange theories,.
In addition, variables affecting these processes could be explored
more c&mt\xlly.‘ Thus; this area could alsc profit from a merger
with the experimental games literature in which such variables
are studied in great detall, ‘

In the next chapter an attempt will be made to develop a-con-
ceptual framework whﬁ.ch draws heavily fro:n the work in all of these
areas, It 1s clear that these diverse areas of research are act-
ually theories of restricted scope dealing with special cases of
the general phenomenc;n of social interactlt;n. The creation of a
conceptual framework which makesg it pc;ax%ible té 1ink these areas.

offers promiss for making a major contribution in a number of ways.
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The deficiencies and strengthas of one area to be applied to othar
areas, improving them significantly., In addition, these areas
complinent one another with respect to the facets of ths phenomenca
which they examine so that their synthesis will lead to an inte-
grated theory which excludes fewer aspects and hence offers a raTe

comprehensive view of the phenomenon,

Past Enpirical Research

The great majority of research which has been carried cut in
these various areas has not examined the processual character of
4 social interaction. The position vta.ken here is that to igrorse the
" processual character of such a phenomenon is a sertous flaw and
subjects such research to great risks of misinterpreting firdings.

Those studies which have dealt explicitly with social inter-
action as .a process have been much fewer in mumber than those which
bave not, The treatment of process 1s a very difficult topic (e.g.,
there are the cambined problems of dealing with process and with
mathezatical models, neither of which are specialities of most
social sclentists). In general, the substantive comtritutions of
particular studies temd to be rather sparse and repetitive, they
offer 1ittle beyond what was found in ;ther studies carried out de-
cades earlier, and they are subject to se»ricus reservations .dns to
the many serlious methodological flaws uhich pervade research ia this
area, It nay be said, in fact, that this research is chm:a;ctemed
rore by the methodological problems than by the substantive findirgs,

The great majority of research in this 2rea has come from
learning theory (Rosenberg, 1968) and includes work fron three

different areas: linear models (e.g., Burks, 1959;1960;1962; Eall,
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1962), finite state models (e.g., Suppes and Atkinson, 1960;
Binder, Wolin, Terebinski, 1965231965b3;1966a11966bs Cohen, 19583
1962; Suppes and Krasne, 1961; Suppes and Schlag-Rey, 1962), and
contimous response models (Suppes, 19593 Suppes a.nd Atkinson,1960;
Rosenberg, 196231963a; Anderson, 1961119643 Rouanet and Rosenberg,
1964). OF these, the work by Suppes and Atkinson (1960) probably
marks the most extensive example of .i.nvestigation of many different
conditions under which social interaction occurs, TWo other notable
works in this vein which don't rely' 80 heavily on 1.ea.ming theory
are the work of Ofshe and Ofshe (1969) and Rapaport and Chammah
(1965). These last three works have been extensively reviewed else-
where (Brent, 1975). They provide some of the better examples of
the work 4in this area and&*e indicative of the general problem. )
A Thexre have been a number of general methodological problems
with this research including a failure to seriousl} explore the
mathematical properties of mathematical models or to interpret
substantively the properties when they are found, and a tendency to
exanine the validity of the models to the exclusion of exanining
enpirically ths characteristics of the phenomenqn. In short, this
work genexrally suffers from a misuse of models in which the purpose
.of models {to help provide insight intc; the phenomenon) is over-

looked, tt_zs model 1s studied for its own sake, Although these

studies ha%e suffered from methodological problems which kﬁve severely

limited their usefulness, there have been a mumber of findings
¥hich may help to guide the current i*esearch. There i3 sone
evidence of the relatively minor rolé individual variables play in

social interaction which is provided by the high correlations

e tad
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Rapaport and Chammah (1965) found between the actions of the parti-

cipants who interact with each other in the PD game, This suggests
that the social cﬁé.racter of the interaction is so strong that in-
dividual differences are quickly washed out in these social inter-
sctions, Additional evidence of the secondary importance of in-
dividual differences is provided by Rapaport and Chammah's (1965)
ﬁnding of n&le/female differences which appear only as a resuit of
the sequence of interaction over a period of time., They found that
there were no differences in the noncontingent propensities of males
and females, However their conditional propensities did differ

and over a series of interactions those result in substantive
differences, Thus, in this, the scundest study ’of individual
differences netfzodologic&lly the differences only show up as a
Joint result of individual differences and the sequential process
of interaction,

Th;m 1s some evidence that task varladles play an important
role in social interaction, Here we may include among task
varig.bles not only the conditions in which the participants interact
as defined in the conceptual framework, but also the possible nmodes
of interaction among participants and differences which result from
different roles (i.e..'diffe:rences_ in the stmétura.l posif.ions of
different participants in the same task). ~R;paport and Chammah
(1965), for example, found that the different reward structures in
thoii PD games did affect the beha'viors of the participants, Con-

ceptually, too, one would expect task variables to affect the social

interaction in important ways, It is hard to imagine that ths social

interaction in zero sum ganes with very high negative pinishments

could possibly be the sane as n_onzero-sdm games where the
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participants have complete coincidence of interests, The analysis
of Burke (1959) is a very good example of the radically different
types of behavior which could be expected within tasks havitg - the
same general structure but differing values of the parameters.

The substantive finding which has received the most support
from these pﬁst studies 1s'the primary importance of the processual
character of soc;al interaction, It appears that the most import-
ant characteristic of social interaction is that it is a process
which occurs over time, The importance of this aspect empirically
is 11llustrated by the finding of Rapaport and Chaﬁmah (1965) of the
high coxrrelations between the actions byrthe different participants
in social interaction settings. These resulis appear to indicate
that much of the behavior in social interaction is affected Sy the
character of the soclal interactlion itself, is social in nature, and
is the result of a process, From a conceptual point of view there
is also good reason to pursue this viéw of the phenomenon as process.
A vlew of soclal interaction as a sequence of events has great face
valldity as an explanatioﬁ of what occurs, The notion that decisioné
and outcomes of thosebdécisions at one point in tiﬁé are likely to
affect similar decislions at future'points in time is particularly

appealing. The common sense notions éf social interaction, which
we all as individuals have, éis; appear to be consistent with £hs
view thét people respond to the.agtions of others in ways which are
affected by past actlons and which may later affect future
interactions. ' .
In this research a deliberate attempt will be made to a;oid

the methodologlcal problems of past research by extemsively

Eriis
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exploring the mathematical properties of the models, interpreting
the results, and eia.minlng the nodels extensively for substantive
implications., In addition the substantive insights of these past
studles suggest primary consideration should be directed at the
processual character of social inmteraction and the task conditions
in which if; takes place,

Organization Of The Report

In the second chapter an integrated framework conceptualizing
soclal interaction will be presented. The third chapter describes
the data which wlll be analyzed, establishes key links between
those data and the conceptual frazmework, and describes the analysis
strategy which will be pursued, Chapter four presents the results
of the enalysis. A number of Harkov models are explored by test-
i;ng key assumptir:;ns until one nodel 1s found which appears to fit
the data best, Predictions of that model are then exami.n_ed to pro-
vide further validation of it, In' Chapter five are presented
extensive interpretations of the findings and exploration of ths
logical 'inpli.cations of the podel, It addrésses the problem so
often left unaddressed, nazely the implications of the model for
the. phenomenon itself, Chapter six is 2 summary and discussion
chapter in which avenues for future exploration are discussed and

some of the broader conﬁequences of these findings are considered.




Chapter 2
CONCEPTUAL FRAMEWORK

Observable sequences of soclal interaction are ths result of
8 process of social interactioﬁ which takes place over timé. It is
these interaction sequences which are the subject of this research,
The objective is to examine interaction sequences in a way which
will shed some light on the process of soclal interactlion which
generates fhem. In this chapter a theoretical fraaeuérk 1§ proposed
which suggests the processes which might account for such inter- .
action sequences, 'f‘hia conceptual framework is based on a view of
social mteractibn as & decision—mé.king proces@ Different aspecis
of this interactlon process are examined and relzted to 'releve.nt
past work, Finally, this general framework ig interprsted for the
case of police-=citizen interaction from which data for this study

were drawn,

Overview

Observable sequences of soclal interacticn are here viewed as

the result of a process of social interaction in which two or more

participants, in the context of some task, alternately choose and
carry out actions having consequences for botb participants, Fun-
damental elements of this social mtemtién include the nature of --
the participants, the cha.ré.cter of the task, the underlying de-

cislon processes, and the interaction sequence which results,

35
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For example, consider an encounter between a police officer and
a citizen, The policeman has just pulled over a young male driver
for a traffic violation. They talk for a while, the policeman gives
the man a ticket and they both drive away. Ths officer and the
citizen are participants in the interaction. The task is deter-
mined by the nature of the offense, the normative and legal restrict-
lons on the behavior of the officer and the citizen after the occurr~
ence of a traffic violation witnessed by the officer, and it con-
slsts of the possible actions they each may take and the potential
consequances of those actions for the two participants, The inter-
action sequence consists of the series of communicative acfs be-
tween the officer and citizen beginning with the officer pulling
the man over and ending whe# they make thelir last comments and de-
part, This interacilon sequence is illustrated in Figure 2.1 where
& hypothetical series of interactions for such an encounter are
prasent&d.

Here thls interaction sequence is viewed as the result of a
Process which unfolds over time where first one participant:takes
some action which has consequences recogniged by the other part-
icipant; the other participant reapoids to that ection, and so on,
until the interaction sequence is complete and they no longer in-
teract with each other. In Figure 2.2 is a diagram which illus-
trates conceptually how this précess c;f s&cm interaction between
two participants in the context of a specific decision task might
take place, '

In this diagram the two participants are represented by

different systems (the iwo rectangles in the upper part of the
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Citizen:
Officer:
Citizen:
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Citizen:

Officer:

Citizen:

"Officer:
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Officers
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'FIGURE 2,1
HYPOTHETICAL INTERACTION SEQUENCE®

A young man in a new car has just run throuzh a
red light and is speeding along a side street,

A policeman in a patrol car pulls him over and
stops, The officer has just approached the man's
car and speaks to him through the window,.

“Let's see your license, buddy,”

Looking nervous, he fumbles with his wallet and
£inally hands his license to the officer,

Reads the license. "Bill Smith..... What's
your address, Billt"

“i412 Rosemary., What's wrong, officer?”

"What's wrong! You're in a heap of troudle, boy. You
Sust ran that red light back there and I clocked you
at 55 in a 35 zone, Just what are you trying to prove?”

®Nothing, officer. I guess I just wasn't'paying attent~
ion, My wife just had a baby boy and I'm g0 nervous I
Just can't think about anything else, I'm real sorry,
I'm usually a very careful driver."

"Really? Have you ever had a ticket before, =i117"

"Yes, but it was just a parking ticket, sir.”

"That®s all, you're sure?®

“Oh, yes sirl®™
Hesitating and then writing a ticket, "0.X. I'm
going to have to give you a ticket for that red light.

I'11 let the speeding go this time, btut you'd better
watch it in the future,"

*oh I will, sir. You'd better believe I will, Thank you."

#Adapted from an example in Wallen and Sykes (1974).
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FIGUTE 2.2
PROCLSS OF SOCIAL ININPACTION

. SYSTEM #1  SYSTEM £2
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diagram) having properties which will be explored in more detail

shortly, The decision task is represented (in the lower part of
that disgram) by a series of possible states wﬁich BAY OCCUT,

The specific properties of this decislon task also will be ex-
plored in more detall in sectlons to come, A particular sequence
of events which occurs (e.g., the interaction sequence from Figure
2.,1) 1s represented in this diagram as the series of connected
black dots in the decision task diagranm,

The interaction sequence occurring here and the underlying
processes which generate it are illustrated by‘thia diagram. The
first action occurred in tﬁis exanple wheu.pa.rt.icipa.nt 1 took some
action initiating the encounter and placing the system in state 1
(this is represented by the dotted line conﬁecting the effector of
this participant to state 1). That actioﬁ has consequences for
participant 2, and that action is perceived by that participant (as
represented by the solid curved line connecting the ﬁr_st state to
the receptor of the second p&rtici.pa.n't); Participant 2 then takes
some action causing the system t-c; move to state 3, That action is,
in turn perceived by the first pa.rtiz;:ipant; who then takes some
action resultihg in the system moving to state 6. This process con-
tinues un*;il the encounter is compléted. Each participant takes
some action which haé consequences for the other participant. The
other partigipa.nt I;eréeives that a.ctic;n ahd takes some other action
based on hj.‘s 6bject1ves and the alternatives which are available to
hin at that polnt in time., As these occur the system moves from one

state to the next creating the resulting observabia sequences of

“interactions such as thods in Figure 2.1,

feso
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In the sections which follow specific components of this
p;tt;cess wi].l be considered in greater detail, After those com-
ponents have been nore clearly defined and their characteristics
explicated, this framework will be utillized to develop a detailed
theory of social i.nteractio_n ozcurring in police-citizen

encounters,

An Interaction Sequence

7 An interaction seqﬁence 13 here defined as a series of states
occurring over time which characterize the process of interaction.
between two or more p&rticipauté. A state is an explicit descrip~
tion of a possible set of circumstances which may occur, The con-
cern here is primarily with empirically observable interaction
sequences--i.be.. sequences 'of observable states, For example, the
series of actions by the police officer and the citizen portrayed
in Figuie 2.1 represent an interaction sequence, In this case each
si;.ate is descri‘bed by the actions and stateﬁents which each part-

“icipant makes at each point in time, States are morphological
categories imposed upon the phenomenon by the researcher, The
specific description of a state may vary, The usefulness of any
particular description is measured by the extent to which that paﬁ-
icular definition of the states provides lnsight into the »
phencmenon which occurs and is a good representation of major
facets of the interaction which takes place,

The states of interest here are thése which appear as sequences
of comparable, related states which occur over & period of time and
for which states may influence future states, It is necessary that

the states have something in common so that they may be considered

o
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to belong to some unified sequence of states, For example, a
series of states which taks place during the course of an encounter
between a citizen and a police officer, which was initiated when
aon;e violation was observed and which is completed when the officer
finishes writing cut a ticket to the offender, may be considered to
consti;tute a sequence of evernts because they all are part of soze
larger process, On the other hand, a series of states in which one
person first btriefly interacts with a passerby then returns to
talking with his companion and finally answers the telephone to in-
teract with still ancther person would not be coﬁsidemd a sequence
of events unless some unifying theme could bs fou;nd which tied then
together and made it useful to consider them as a sequence,

Particular interaction processes may be charactérized in a

nunber of ways. These characteristics may be either formal charac-
teristics which dqz;ive froa the definition of social interaction as
the occurrence of a sequence of states over time, or substantive
characteristics which derive from the particular type of states
which occur and some of their interesting characteristics. Formal
characteristics center arcund the properties of either Qtates or
time. The time in which these states occur, for example, may be
either discrete or contimxéus, there may be regular intervals or
irregular ones, the tine frane nmay be very 16n5 (e.g., & period of

years) or relatively short (only minutes or seconds),bevents may

‘or may not occur sizultanecusly, and events may have varying

durations. The states themselves also may be discrete or continucus,

they may or may:not be mutually exclusive or exhaustive, and .so on,

Substantive characteristics include such consideritions as the basis
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for treating the states in a similar fashion (e.g., they are all
decisions focused on solving a& particular problem); the character
of the outcomes (e.g., it is generally an approach-approach sit-
uation--see Lewin, 1951--in which the participants must decide be-
tween two incompatible but desirable events); and so on,

From conception of the 1nteracticb sequehce aé a series of
states which occur over time it is possible to link up the observed
interaction sequence t; the notion of a decision task.* This is
meortant because there have been many studies of deéisions.in the
past and éxamining spcial interaction as a decisioﬂ process makes it
possible to utilize what is known about the general procésses of de-
cision méking to explore the observable social interaction sequence,
Social interaction is then viewed as a special case of the general
phenonena of decision making Processes,

One of the interesting characteristics of interaction sequences
1s that they consist of a series of events which actually oceur,
Those events are only a few of the many possible events.vhich night

- have occurred. For example, the intemction described in Figure 2.2
is only one‘of the hany poﬁsible sequences of events which might
have occurred. At any point in that interaction sequence either of

the particlpants hight have acted differently resulting in a

#These states also provide a link with empirical observations
and data analysis facilitating boih the conceptualization of this
process in terms of some available mathematical models and its
empirical examination. That line will be explored later,
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different series of events (e.gs, the citizen might have tried to -
run away, or refused to answer a question of the officer; the
officer ni_ght' baLve probed the citizen more on specific issues or
acted with é‘e&ter hostility}. It is possibieto conceptualize an
entire network of possiltle events fér which the observed sequence
is only one of many which might occur. At each point in that net-
‘work, one of £he participants or the other chooses what his néxt
action vill be and in enacting that moves the‘ systea to its next
state. But this is sinply a decision task, Decision tasks have
been considered eﬁcﬁensively' in 2 mmber of aress of the literature,

Social interaction may be viewed as a special case of a decision

.. task for which two or mcre vpa.rticiyanta az.ke decisions and the de-

cision of one pa.rti'c‘ipa.'nt has consequences for both his own out-

comes and those of the other participant.

‘The Decision Task

A decision task is a description of .the circumstances in which
decisions take place. P,uéh of the soclal ecianée literature has
dealt with such decisions. Decisions are of central concern in
muich of the literature pertairning to gane thecory, exc_ba.nge theory,
learning th_egi-y, equity theory, experinmental games, coalition games,
economic decision theory, and systems theory., The general structure
for decision making which follows represents an attesgt to synthe-
size these various approaches. This discussiqn is based primarily
on past efforts by Luce and Raiffa (1957), Singleton & Tyndall
(1974), Newell and Simon {1972), Thibant and Xelley (1959), and
Ackoff and Emery (1972).

A declsion was earlier definsd as the purpossful act of
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making up one's rind or the act of choosisg between two or more
avallable alternatives, This concept may bs clarified by a for-
al description of decision tasks in terms of possible states and
transitions among states,

4 state is an explicit description of a possilis set of cir-

. cumstances which may occur. A decision state is a state which is
defined in reference to possible or actual decisions, Important
agpects of dgcision states may 1nclud§ characteristics of a part=-
fewlar participant (potential decision maker) or characteristics of
the environment in which that participant is found,® For exgmple,
one poasibdle gecision state would bs & policemsn who wants to ’
break up a bar fight, This state is defined in terms of variables
of relevance to possible decisions by the'acto¥ (e.g., the de-
cision as to what action to take). It ias defined in terms of both
cﬂaracteristics of the decision makér (a policeman who wants to
break up & fight) and characteristics of the environment for that
decision maker (e.g., there is a bar fight occuring and many

people are involved)

Available alternatives are those states which the decision
maker may choose in a particular decision. .
‘ A terminal- state 1s a state which has no further states - - -

from which the decislion maker may choose,

*A major issue 1ln developing and testing decision models 1s the
difficulty in identifying states, States ars not imnediately
evident for the rphenomenon but are morphological categories imposed
upon the phenomsnon by the researcher, Procedures for det ermining
precisely the best way to conceptualize states are not available,
This remains a critical step in the research process (e.g., see
Coombs, Dawes, and Tveraky, 1970; Fararo, 1973; Cortes, et al,,
1974; Ackoff and Emery, 1972).
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A decision node is a staﬁe for which there are two or more
;.Iuh;é.ﬁv; states which may be chosen by ths decision meker,

Choosing to perform an actlon in the availadle repertoire of
tbﬁ actor and carrying out that action moves the actor frum cnme
state to another, This movement from one state to another is the
resalt of input from some decision maker, A decision maker is
s@ systen which allows the cholce of alternative states to be
nade,

The decisions by an actor in a serles of deciai.ons zade in
the context of one decislon task may be summarized as strategies,
Strategles are explicit deécriptions of which alternative the
decision maker ‘dll choose at each possible decision node which
would bs encountered in one pass through the decis_ioh tree for
some task, '

In this context, the interaction ‘sequence would be simply one

pessible sequence of states through which the interacting partici-

'pa.nts passed over time, Interaction sequences may be contrasted

with strategies, The stiategy of one participant identifies a

range of possibke states which the systems may go through ir ths
couTEe of the decision task., The strategy of a single player, how-
ever, cannot, by itself, specify entirely each precise state which
will be encountered bscause <'>ther participants nay have scms in-
dape.ndeht effect upon thoseﬁtates. An interaction sequence, on
the other hand, specifies the pre:cise states which are emcountered
in ths course of the decisi§n task. An interaction sequence '
'spec.ifies the results of the actions 61‘ all of the participants,

A decision task 1s a fixed set <;f circumstances in which there

are a oumber of alternative courses of action, decision nodes,

TEFEOATD
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available 'a.‘l.ternativea, and terminal states ava.il;:.ble for a de-
cision maker such that the avallable alternatives for sach decis-
1on node lead ultimately to some terminal state. This may be
represented by a decision space which specifies all states for
that particular decision task and the possible transitions azong
them, 7

Decision tasks are defined relative to specific actors. A
decision task exists when there 13. gsoze actor of interest whose
actions affect the states which occur. A decision task cannot
exist when there 1s no a.étor who can affect these states. Decision
tasks may include circumstances in which more than one actor af-
fects the future states which will occur (e.g., in a police-
citizen interaction whether or not the citizen wlll be arrested
may be affected by both the citizen and the policeman). In fact,
tasks where more than ons actor affect the states which occur are
more common than those in which only one actor 1s sole determimant
" of what states'occur.

A decision situation is a subsection of a declsion task

characterized not only by the fixed set of circumstances which
characterize the task but also by particular historical sequences
. of events and values of varlables which reﬁtrict the state space
(e.g., after one decision has been made the range of alternatives
is linited and these limitations are a function of the particular
alternative choseh).' »

These concepts are musfnted by the diagram in Figure 2,3
in this diagram states are represented as circles., Possible

transitions between states are represented by lines connecting the
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FIGURE 2.3
DCCISION  TASK REPRESENTED BY
PUCISION TREE OR STATE STACE
Time

decision node

terminal state —————rp-e

. O V States

Possible traunsition

Sample interact sequence 71

- Samplc interact sequence #2
. .
-y — ' trategy

—————— S;tuation

*® -
. Notice that a stratuey only specifies the choices to made by the
decislon maker who adepzs that strategy. Other decisions which are not
under the contvoi of that decision waker cannot be specified.
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sté.tes.' An arrow in the diagram représents the flow of time and
nakes it clear that it is not possible in this diagram to returnm »
to a state after going to another state., The decision task itself
is identified by the boundary surrounding the set of possible
states and the transitiéns among them, Only those states which
occur within that boundary are part of the decision task. Because
the decislon task is defined relative to a specific actor (who may
be called the primary decision maker), in those cases where more
than one participant may have some impact on the states which occur
in the decision task it is sometimes helpful to distinguish de-
‘¢islons under the control of the primary decision maker from those
under the control of the other partic'ipant(s). Decislon nodes en~
clos‘ed'by shaded reglons in this diagram represent declsions under
the control of participants other than the primary decisioh maker,
Those decision nodes not in such shaded regions are under the
control of the primary decision maker, )

This representation of thé decision task by a decisiqn tree or
state space.helps to identify a number of important char#cteristics
of decision spaces iﬁ general and social interaction in particular,
Tﬁe resultixig interaction sequence is a 'se‘ries of events which
occur over a period of time. An action a.t. one point in time might
have been viewed as appropriate and reasonable bshavior, while that
same action a_.t some othexr point in time might seem ﬁeither approp-
riate nor reasonable. The actions in the past combdine with the
task itself té form the situation within which current decisions
nust be made, In some cases, the alternatives available ma.y‘change

depending on the past response of the other participant, This 1l-

lustrates one of. the major ways in which current decisions may be
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dependent on past decisicns., Some of the decisions in a decision
space may be under ths control of one participant, fhe others
under the control of the other participant. When those decisions
have mitéones for both participants then the dependency of the out-
comes for each participant on the actions of the other is made clear.

This last characteristic is a fundamental characteristic of
_socia.l interaction~~the nature of the interdependence of the part-
icipants on each other. Different types of interdependence have
been identified by both Jones and Gerard (1967) and Coombs, Dawes,
and Tversky (1970). '

Four types of ifrtxdesendence betweeﬁ actors which are theore-
tically possible have been suggested by Jones and Gerard (1967). A
pseudoconf;ingency interacion 1s cne in which the individual carries
out a preestablished plan .tnéependent of the actions of the other
participants or where the individual responds primarily to his own
past actions rather than those of the other actors. The actions of
‘neither actor influence the other to deviate from a fixed objective.
The individual behaves as if he were the only person there or at v
most uses the actions of the. other actor to time his actions only
(as in plays), Reactive contingency interaction oé_curs when a play-
er reacts e.lkbst exclusively to the immediately preceding action of
the other actor. Examples of such behavior would probably include
driving and chess games by beginners. Asymmetrical contingency is
a mixtuﬁ of the first two where one perason is guided almost ei-
clusively by his 9!:1 preestablished plans and déesn't react to the
actions of the other who s gulded a.lmc;st exclusively by the immed~

iately preceding actions of ths first actor. Examples of such . -
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behavior occur when ome individual hes had a better opportunity
than the cﬁher to work §ut the details of the interaction before-
hand, such as with salesmen. And the final type of interaction
is mutual contingency where e#ch individual's responses.are deter-
mined partly by the responses of the cther participants and partly
by internal factors. . '

Coombs, Dawes, and Tversky (1970) identify three types of ex-
perimental events whicb are also of relevance iln discussing the
issue of intexdependence, They identify experimenter-controlled
events, snbject-controlled events, and experimenter-subject-con-
trolled events. In experimenter-coxirolled events the response of
the subject on the next trial is depenient only oﬁ the experimenter's

action in the previcus trial and not coa the subject®’s own behavior,

In the suﬁject-co‘ntrolled events it is only the subject'’s past be-

havior which affects tehavior on the pext trial and not the exper-

‘imenter's action. Ard in experimeniter-subject-controlled events

“both: the subjects® and the experimeciers® msponse§ determine the

future action of the sudiect.

The only types of imteractioa of concern here are those in
which the actions of one system are affected by the actions of
another system. It may also be true that the past actions of_ a.‘
system affect that system®s own futare ac#ions. But those situa~
tions in which a systez is totally unaffected by the actions of the
other system are not of concexrn for this research,

When social interaction occurs ‘.here mst be some form of in-
terdependence between the differest psriicipants, The precise form
of that intezdepéndence. its pagnitude, and the magnitude of that

interdependence relative to the participant®s dependence on his
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own past responses or to other variables is an important source of

variation in types of interactiom,

A More Parsimonious Representation of Decision Tasks

All of this 1s very interesting, but how useful 1s this re-
presentation for understanding soccial interaction? For example,
1s it really feasible to create a decision tree describing the
interaction which might occur in a police~citizen encounter such

as the one described in Figure 2,1. If each of the 12 inter-

" actions in this example is considered to be a state, then each of

them i1s also a decision node at which there ave & number of
possible alternative courses of actian which the participant may
take, To completely sﬁecu’y the decision 'ta.sk for this encounter
it would be necessary to Iinclude all possidble alternatives and all
of the decision nodes which would be involved for the entire task,
It is 1likely that if other slternatives had been chosen the inter-
action couldrba.ve proceeded in a gquite different way and many add-
$tional decision nodes would be made possible by the different
alternatives, Even very.5hort encounters between two or more
participants are very complicated and offer an infinite number of

possible states, In fact, most realistic decision tasks are clear-

1y too complex to be analyzed using this decision tree represent-

ation, It is necessary to greatly sinplify these processes before
fhey can be analyzed.

One technique for doing this isg to collapss the decision tree
into a single matrix which can represent the entire intera.ctigm in
a much simpler form without losing iis essence. This matrix is

called the normal form or outcome matrix representation of ths
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decision task--as opposed to the extensive form or decision tree ‘
repressntation which we have been using (Singleton & Tyndall, 1974
Thibaut and Kelley, 19593 Luce and Raiffa, 1957).

The key to the nornal form represemtation of decisions is the
concept of strategy., If ell the strategies of the pmary;.decis-
ion maker aro listed a5 rows and all thoss of the other decision
maker are listed as columns of a matrix, then ths terminal s;c.a£es
agsoclated with the combination of altermatives fm the two actors
can be listed in the cells of the matriz. This proces#, in effect,
takes multiple decision tasks and ﬁnds an equivalent task which

involves only one decision for each actor {e.g., ths choice of

" strategy) which is some logically possiltle ccabization of the

multiple decisions that actor could make in the original decision

Such an outcome matrix is pressnted in Pigure 2.4. In this
figure there are An strategles for the primary decision maker
(ﬁpmsented by the rows) and C, strategies for the other decision
maker (represented by the columns), Zach cell of the matrix con-
tains the outcome, 01 5 aagocis.ted with that terninal até.te which
results f‘rom the primary decisio§ naker®s choice of strategy "i"
and the other decision maker's cholce of sirategy °j°,

The extent to which such a matrix is a sizplification of the

decision task depends on the set of decision nodes im that task,

. ¥hen there are a serles of very different decisliens with different

alternatives for fhe actor then this eatrix becames very complieated
and offers little simplification of the model. The mumber of dis-

tinctive states required to describe such a decision task would
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FIGURE 2.4

THE NOXRMAL FORM DECISION MODEL

ALTEZRNATIVE STRATZGIZS FOR OTHER PARTICIPANT
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produce & huge matrix. On the other hand, when the same alter-
natives are avaiiable for many decision nocdes, or whan alternatives
which are avallable ma);‘be clagsified in similar ways for all de-
cision nodes, then the matrix 1:s considerably simplified, The
matrix is sufficiently parsimonlous to be useful for very simple
events or coaplex events which are equivalent conceptually to many
simple evanﬁa. The latter may occur in two ways: elther alter-
natives for the actor may be equivalent and tﬁei.r outcones are also
equivalent, or the alternatives may be conceptually different ut
lead to equivalent cutcomes and hence obviate the need for dis-
tinguishing among those different &lterné.tives (Camilleri, et al.,
1972) To summarize, such & matrix‘ is clearly useful for decision
tasks with repetitive decision nodes, for those tasks contalning

a series of decisions having underlying sinilarities, for tasks
having situations which people define as similar, and for tasks in
which only a few distinct cutcomes occur.

The critical factor affecting the parsimony of £h13 approach
is the analytical classification of the possible strategies,
Unfortunately, in ﬁost cases there is _ﬁo routine procedure for con-
ceptualizing such phenomena (Camilleri et al., 1972). Mthwéh
any decision task in extensive decision tree form may be reduced to

"nomal natrix form, that reduction may nc-zt always contribute to
greater sinplicity,

Fozftuhately, in the area of social interaction there pave
been extensive efforts in the past to develop schemes for categor-
i1zing social interaction which may be used in observaticnal

research to code the interaction which occura, Early work im this
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area was conducted by Bales and Strédtbeck (1951), Flanders (1969),
a.nd many others, More recent work has resulied in very extensive
coding schemes such as that by Wallen and Sykes (1974)., A typology
of modes of influence presented by Tedeschi, et al, (1973) is also
a set of categories of this type which could be used in observa~
tions of soclal interaction, Once a set of categories are estab~
lished which are mutually exclusive and exhaustive and which offer
promise of nieasuring meaningful comrponents of the interaction pro-
cess which occurs, then it is possible to comceptualize social
inﬁeraction in terms of a normal form representation of the
decision task,

For exanple, in the interactlon code developed by Wallen and
Sykes (1974) (which, incidentally, was developed specifically for
police citizen encounters) there are a number of categorles which
may be apMately characterized as follows:

1) redirective response,

2) compliant response, and

3) negative response.

‘For the sa.kel of argument, let us suppose that these cate-
gories could be used to describe &ll. of the interactions which
occur in a pa.rticglar polic&-citizén interaction such as the
exanple cited earlier. Of course these categories would not cap~
ture all aspects of that interaction, but & reasonable argument

night ‘be made that they capture interesting aspects worthy of

.study and amenable to study by themselves is this form. Then,
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this would make it posslhle to grea.tly simplify the conceptual-
uations of this task,.*

Types of Decisions
The decision task plays a very important role in the processes .

underlying social interaction., It consists of the many constraints.

which act upon the behaviors there. It is likely that the character

of Ithe social interaction which takes place is very much affected

by the task, As a result, in past efforts to develop theorles of

decision making or to examine empirically particular decisions it

has been necessary to distinguish between decisions and inter-

action occurring in different tasks, ‘
There are nany ch_a.rac.teri’stics' of tasks which would clearly

be important here. However, it would be golng tw far afield from

_ the main objective of this research to develop an extensive °

typology of tasks, Rather a number of important factors will be

#This also makes it possible to examine c¢iange in the inter-
actions over time, Unless the events are comparable, at least in
some respects, there will be no basis for determining whether the
decisions change or stay the same, Change cananly be defined with
respect to some standard or reference point which is constant. If
there is nothing about the series of decisions which is comparable
across time ther there is no basls for assessing change or lack of
change, The consideration of the same categories at each point thus
nakes it possible to employ notions of change and stability in
analyzing social interaction. The impetus of this for the exaamin-
ation of process should not be discounted. The real strength of a
decision theoretical perspective appears to lie in its application
to processual phencmena. Soclologists, although they frequently
point cut their concern with process (e.g., see Olsen 1968), have
been notably negligent in developing adequate theories of processes
and have generally not come to grips either empirically or the=-
oretically with the processual characteristics of phenomena, It is
hoped that this study will make some progress in that area,
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mentioned, then four which have received the greatest attention
" in the past will be discussed in greater detail,

Some of the characteristics of tasks uhiéh surely would have
important effects on the nature of the social interaction which
occurs would include the following: the number of participants (1.

. e,, this distinguishes learning theory from 2-person game theory,
coalition theory, and so on~-very different processes are possible
with varying numbers of people); the complexity of the task (L.e.,
the number and variety of alternatives available, the length of
the task, and so on); roles (i.e., in many comnon sociai interact-
ions the participants are interacting not as individualas but are
enacting particulér roles such as teacher, siudent, police officer,
Judge, and so on); the nature of the outcomes for the farticipants
(e.g., Foa and his colleagues and Blau (1964) have pointed out very
different properties of exchanged commodities such as their con-
creteness, their symbolic character and so on uﬁich night affect
the nature of the intersction; and a fundamental distinctioﬁ in '
Lewin's field theory is the distinction betwkeen approach #nd avold-
‘ance situations involving desired or dreaded potential outcomes)s
and an entire family of measures of the power the participants have
over each other, thelr relative dependence, and so on (eege,
Tedeschi and others (1973) have pointed out many of these; the
power literature 1s replete with different notiocns of the depend-
ence and power among participants; Thibaut and Keiley (1959) in ex-
change theory have distinguished fate control and behavior controlj;

and so on),

Three aspects of tasks used most commonly in the literature
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on decision makers to distinguish fundamentally different decision
tasks are as follows: 1) the amount of information available, 2)
the nature of the other participants, and 3) the degree of coin-
cidence of 1nte£est§ of the participants in the decision process.
Of critical importance is the amount of information available a-
bout the probsbility of specific cholces by the other participant,

p.» Three possidble levels of information--uncertainty, risk, and
5 )

certainty--are commonly distinguished, These are illustrated in

Figure 2,5,

In decision making under uncertainty the decision maker has no
information regarding the probabilities. In decision making under
risk the decislon maker knows the probability distribution of the
other participant®s choices. In decision making under certainty
the decision maker knows with virtuai certainty the exact choice of
the other participant., This distinction is important because if
there is no information about the probabilities of the other part-
icipant’s decisibns then those cannot be used as a basis for the
decision procéss. ihen there is knowledge of the disfri‘mtion of
cholces then 1£ can be uéed to determine the decision strategy of
the decislon maker. And when the other choices are known with vir-
tual certainty then the decision situation and the tehavior of the
decision maker becoﬁes greatly simplified.

The degree of coincidente of interests of the participants is
important fof circumstances in which the other participant is also
a purposeful‘ system. This may vary froa pure coincidence of inter-
ests (both participants prefer the éa:xe outcc;mes); to partial con-

flict of interest (some ocutcomes are preferred over others By both
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participants, but in other instances outcomes preferred by one are

preferred by the other), téApﬁre competition (the most preferred

outconeAfor one participant is the least preferred for the other
participant), Clearly, the ways in which the other participant is
" considered by the decision maker would vary considerably dependiné
on the coincidence of interests, In the case of pure coincidence
of interests, for éxample, we might expect the primary behavior ex-~
hibited to be efforts to communicate and to coordinate actions. In
pure conflict of interest, on the other hand, there would be efforts
to prevent the other p&rtiéipant from anticipating one'é o¥n be-
haviox invorder to prevent that participant saximizing his outcome
at the decision maker's expense.

The critical aspect of the nature of the other participant is
whether the other participant is anothei parposeful system or not,
The key notion here is whether the other participant can change his
behavior with spmebfreedom of choice based om the actions of the
decision maker. W¥hen thie is the case the declsion maker must take |
into accouﬁt the other participants® reactions to his behavior in
the decision process. This opens the possibility for & mumber of

_much more complicated behavioral processes including taking the
:role of the oﬁher. syrbolic interaction and so on. The use of
these three characteristics to diatinguia§ fhndamentgily different
decision tasks for investigation involving substantially different
Frocesses is very common in the literature. Hoore (1954), for ex~
azple, in work which is on the fringes of literature relevant to‘
decisions identified three folk models characterizing how pasople

tend to relate to their environment; puzzles, games of chance, and
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strategies., These comspoéd in largs part to cells 1, 2, and 4
nspectﬁely. Authors more centrally oriented to decisliom ‘heor—
ies such as Luce and Raiffa (1957) and Coleman (1973), and Ewart,

. et al., (1974) have also dentified these sane four sets of circun~
stances, The first three cells are uniforily labsled decision
making under certainty, decision making under rigk, and decision
making under uncertainty respectively;. The forth cell is variously
labelled a game (Luce and Raiffa, 1957}, conflict (Ewart et al,
197%), or decision making in the presance of a strategic other
(Coleman, 1973).

Déciaion Processes

The connection of the interaction sequence to the Zecision

task in which it occurs has proved to lexd soze new insight into at

least some of the aspects of that interaction by makirz salieat
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some of the possible constraints which ray opsrate aad %y making
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the decision making cha.ra.s_:ter of the process generating that soclal

interaction more clear, But this alone is not enough. If the ex-

SRl Y

amination of the interaction seéuepce 18 to go beyond the level of
si.npl); describlng an observable phencmena then it is absolutely

essential that the underlying processes shich produce thai inter-

action be investigated. And before they can be investigated they
ﬁust first be conceptualized,

Fortunately, there has been a greai desl of work comceptual-
i2ing decision processes in a wide vané‘.y of social sciemce liter-
ature (i,e., social exchange theory, gaze theory, learni=g theory,
equity theory, coalition formation theories, and a wide vn'iety‘

of economic theories), Unfortunately that theorizing bas been
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caxzied.out in very many widely separated areas of the literature
with 1ittle sharing of ideas, major différences in perspective, and
the adbsence of any overarching theoretical framework providing
order and continuity in the development of ihis area.*

Here an effort will be made to present in one integrated
framework a comprehensive conceptualization of possible decision
processes ¥hich ma& underlie the observed social interaction and
the nature of the connegtion_of those processes to the observed
states, .

The connection between the observable interaction sequence
and the decision processes which underlie it is not an automatic
one by any means and that connsection needs to be véry deliberately
and directly cultivated, The key to connecting the empirically
observed sequence of interactions ‘o underlying decision processes

lies in that elusive notion of economists-~utility,

Utility

The concept of utility forms the key link between observable
1nteractioh sequencas and underlying declsion processes because
decision processes have .been conceptualized in terms of goal-
directed behavior. Utilitx nay be defined as.the preference for
or the value placed upon different cutcomes by the participants

Such a concept is critical because it 1s on the basis of this that

*The closest approaches to such a framework recently completed
by Ackoff and Emery (1973) or Kuhn (1974) have failed to consider
most of the gajor contibutinns from these divergent areas and have
falled to tie the theoretical framework to empirical research,

#*There is the potential for circular logic in the definition
of utility and the concept of ratlonality (a concept which will be
developed in a later section on decision rules) when care is not
taken to insure that they have independent definitions. This
issue will be discussed in detail in that later section,
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the pa.i‘ticipants compare and select alternatives., H¥ithout scze
concapt of uti.iitﬁ it would not be possible to predict froz a
theory which alternatives the particirants might choose, Without
some empirical measure of utility it would not be possible to test
those predictions,

There have been many extenaivé theoretical develoments of
the concept of utility including many axiomatic treatments of
utility (e.g., see Von Neumann and Morgenstemn, 1947; Luce and
Raiffa, 19573 Arrow, 1951; Fishburm, 1973; Newman, 1965). These
treatments have many differences and points of contention which
rena.tn.‘ Elaboration of these axiomatic treatments is far beyord
the scope of this paper. However, there are a mumber of character-
istics of the concept of utility upon which authors seem to agree,
Clearly utilities are subjective, The utility of one outcoze for

one person may be very different from that for some othér person

{e.8., the utility of a house for one person who lives nearby maj

be quite dii‘ferenf from_the utility of that same house for thé per-
son who was born in it and has lived there for his entire 1life).
In addition, very serious problems arise when one tries to compare
the ﬁtilﬂies of commodities between persons {e.g., it is not
possible to say that person A has a greater utility for scmething
than person B)., The basis for such comparisons has never been
démons*.rated and such compa.risdns should always be avolded,
Unfortunately, the concept of utility at this time, although
extensively developed theoretically in a variety of treatments (e.
&., 8ee Becker and McClintock, 1967, for discussion of a ra.nge'

of such treatments), has not been nearly so well developed emplir-
ically, The empirical determination of utilities for
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experimental situations, to say nothing of other less rigldly con-

strathed! situations, requires extensive experimentation and is

' -generally not available, For this reason empirical analysis of

decision ta.sks mst either include extensive empirical determina~
tions of uﬁ.lities or be designed in such a way as to minimize the
inportance of precise determinants of such utilities,

" For soms types of situations it may be possible to ignore in
large part many of the' characteristics of utilities Iaad gimply
treat the objectively defined outcomes as crude indicators of their

utility for the participants, For example, it can generally be

‘assumed that more of some desirable commodity is preferred'ovef

less of it (e.g., more soclal praise is better than less; more pos-
jtive affective comments are preferred over more neéa.tive affective
ones). Such & procedure is difficult to avoid in many situations in
uhic-b accurate measures of utility would require extensive experl-
mentétion and would so sensitize the subjects that effective
analysis beyond the determination of those utilities woul& be pre-
cluded, In such situations, however, it must be constantly kept in
mind that these are indeed extremely crude measures of utllitles and
should be treated with great caution. ‘This procedure is parti-
cularly suspect in situations in which the inf,eraxl:tion takes plg.ce
over a sufficiently long period of time so that- the utilities for
particular outcomes may change (e.g., a police-citizen interaction
which is carried out to complet.ion may be an example of & situation
in which the marginal utllity of continued interaction has decreas-
ed to a point where the two participants no longer-desire to main-

tain the relationship and it is broken off), Ixi such cases the
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Tesearcher must be alert for the possible effects of changing
utilities and those effects may be treated as possible explanatory
varlables; »

Foa arnd Vhis colleagues, Blau, and others have argued ‘in effect
that this concept needs t_ov be exf;ended and generalized to encompass
social phenomena in general and not be limited to economic desisions.
To some extent there has been a relatively successful extension of
this concept. However, there is much work yet to be done. It is
apparent that utility should be thought of as a very complicated . .
mltid_imenslonél variable reflecting the relative value of & number

‘ ‘of different aspects of cutcomes not on one dimension but in a

mxltidim_ensional space where each dimension represents ‘a.a..independ-

ent facet t0 be maximized., One way to help extend this concept is

. to consider the great variety of ocutcomes which result from

social interaction and the ways they may combine to produce some

overall decision,

Assessment of Cutcomes

Recall that one of the major types of variables identified in
the diagram of the normal form of the decisién process in Figure
2.4 1g the outcome of the decision task., For sach I;articipa.nt con-
sisting of at least one social actor a critical aspect of the theory
hinges on the identification of that participant's assessment of
this ocutcome. This assessment is a step in the process of decision
making which that participant goes through. There are at least two
important aspects of this assessment procedures 1) the types of

variables which are considered and 2) how they are combined by

the decision makers to produce soine overall assessment,
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Variables may be considered foi at least two reasons; for

their value content or for their information content, In a com-
munication, for example, a slight nod of one participant's head o
may have little consequence for the valued outcomes for some second
partiéipant, btut it may have tremendous cohsequences for the
amount of information possessed about the situation by the second
participant and may drastically affect the processes which occur.
The concern héfe is only with variables considered for their value
consequences, The focus of this research is on transactions. But

the presence of other types of intéraction and the relationship of

_ that to transactions should not be overlooked,

Another issue which must be addressed here, but Hhich is not

’central to this section is the issue of marginal utility and

decision making. Essentially, some authors posit that reasonable
people (or other mocial actors) would make decisions based solely

on future and present outcomes, 1gnoring past outcomes, They argue

that past outcomes are already beyond changing and the most logical

process would be to consider only new outcoﬁes.
In this research, however, there is a need not to assume too
much about behavior, but rather to treat issues such as this as

issues to be resolved empirically., If this were true, then past

outcomes would not be considered at all. This would gre#tly simp-

1ify the model of how these variables combine to. produce an overall
assessment of ocutcomes, But surely there are several instances of
situations in which past outcomes are considered and do affect

decisions, Interactions between the Palestine Libeiation

Organimation and Israel are a good example where one act of
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violence is followed by retrilutions and other acts of violeﬁce. .
Other acts of revenge based on past outcomes are plentiful in many
different settings. The paying 'back of favors dong‘ in the past are
also very mi:orta.nt aspects of human behavior and may be one of the
strongest bases for machine ‘polj.tics in cities such as Chicago
(where votes are often cast in return for past favors). There
glso are norms which encourage such behavioer such as the ex_pecia-
tions for helping friends in timss of need and so on. Whether
these specific actions are based on coﬁsiderﬁtions of past outconmes
is not entirely clear. But surely that issue may be resolved
"empirically.

A mumber of types of variakles may be considered in assessing
outcomes, Certalnly both benefits and costs accruing to an 'actor
for a certain choice of action would be considered in assessments
of outcomes. By reward is mean! here scme desirable outcome.

Costs are desirable cutcoa»es denled or undesirable outcomes., TwWO

. types of costs may be dis‘éinguishedn opportunity costs, “the
dissatisfaction of having to aveoid, give up,. or do without what we

would like to approach, keép, cor acquiré," and disutility costs,

®the dissatisfactions of having to approach or accept what we want
4o avold® (Kuhn, 1974:1107). .

Benefits and costs may also be distinguished by whether or nét
they are _contingent upon actions of the decision maker or upon other
conditions beyond the control of the decision maker, In most cases
there are probably a number of costs and benefits which are known

to occur for a specific alternative course of action in addition to

a nunber of costs and benefits which are contingent upon either the
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conditions beyond the control of the decision maker or the é.ctions
of the decislon maker, For examplse, a family might know that in
choosing to buy a second car as & way of solving their transport-
ation problems there will be a number of costs and benefits which
they will have regardless of wha_t the conditions are, But in add-
ition, there are a mumber of costs and benefits which are
contingent up.on the conditions which prevail (e.g., the car is a
blemon or the son who will be driving more with two c&rs.‘ in the
family 1s a reckless driver and more likely to have accidents now,
and 8o on), or contingent upon ;I:he‘a.ctions of the family (e.g.,
the cholce of a station wagon has certain costs and benefits
u.@xsocia.ted with it as opposed to the cholice of a sedan),

Kuhn (197431107-8,111) discusses many ways costs and benefits
vary in ths time relative to the decision in which they come into
play., Some costs and benefits occurred prior to the decision, in
which case they may be thought of as past costs and benefits or
sunk costs and benefits. Such cos;ts and benefits are not contingent
upon the decision at hand but may have been contingent upon earlier
.decisions which have already been made, They are given a.nd inalter~
able regarxiless of which alternative is chosen in the present
décision. This s.s'pect of the outcomes may not be changed, al~
tﬁougﬁ the decision maker's evaluation of it may change (e.g., in-
ternal changes in perceptions and evaluations may result in de-
creased perceived costs). There may also be ‘Er_e_sent costs and
benefits, -These would be costs and beneﬁfs experienced at or very
near the fime of the decision (e.g., the mmediate costs involved

in purchasing a house)., Present costs may be broken down into
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fixed and variabls costs, Fixed costs are those which are incurred

to prevent deterioraiion of or to maintain the cost/benefit ratio
(e.g., to maintain the status quo) at its present level, Variable
costs are those incurred to produce cuneﬁt_ benefits, There also
ray be future costs and benefits., Invesiments are defined as V
costs currently incurred for future benefit,

Costs and benefits also may differ in the exteat to which they
have long-term or short-term conéequences. Some costs and benefits
pay have cnly temporary consequences such as the price of admiss-
loﬁ td & theatre, Othexrs ﬁay have consequences lasting over long
peziods of timas, such as tt.\e costs from a hahdicappi.ng injury
suffered in an auto wreck,

.'rhese variables are sumarized in Table 2.6, The ways in which
;the utilities for ihese different outcomes might comblne to produce
an overall assessment of outcomes remains to be explicated, But
they clearly illustrate the complex probleam of evaluating utilities

in ordexr to come to some decision.

‘Ctzapa.rlsonav . )

Once some notion of value is general encugh io_ encompass
reasonabls ways in which outcomes might be assessed for social in-
teraction rather than requiring that all social interaction be rede-
fined in terms of some unidimensional criterion it then becomes
poséible to discués intelligently some of the ways in which partici-~
pants might reasonably make decisicns about how to interact, Two of
ths najor aspects of these deszision processes which have been given
some attantion in the past are 1) comparisons and 2') decision

rules, Making comparisons is a general process which 1s likely




TABLE 2,6

CHARACTERISTICS OF VMBLE CONSIDERED IN EVALUATIEG OUICQMZS

Contingent - Known
Longterm ~ Shorttem
Benefits - Costs
Opportunity Costs - Disutility Costs
. Variable Costs - Fixed Costs

Past - Present -~ Future Benefits snd Costs
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to cccur in all circumstances in which there are aitemative
coxrses of action from which to choose, A number of particular
types of cozparisons have been disnussed in the literature, Those
types of caaparisons and this aspect of the decision process wi.ll
be discussed here,

There are two types of comparisons which are commonly noted
in the literature on exchange theory (e.g., see Thibaut & Kelley,
15593 Blaﬁ, 1964), These are the comparison of outcomes for a
paxticalar activity with the general expectations for such act-
iﬂties, ard comparison of outcomes for that activity with those
for availatle alternatives, Blau refers to these comparisons as
cm_mristms of particular expectations (expectations for the part-
icular chosen activity and the conditions sun'oundlng it), general
expectations (expectations an individual has of the total benefi'ts
he will achieve in various aspects of his soclal life), and compar-

ative expectsations (expeétations for the piofits individuals expect

' ip other possible activities). Thibdaut and Kelley label the

criieria for these coﬁpa.risons the comparison level (CL) and the
cazperisen level for a.iternativea (CLa.lt) respectively. Blau
labels ther fair rates of exchange and going rates of exchange
respectively.

In 2ddition, Ekeh (1974) points out two other types of com-

paTisoms: Iinterpersonal and intrapersonal. These are associated

- with two types of exchanges profitable exchange and fair exchange.

Iz profitakxle exchange the ';Lndividual is comparing his own rewards
with his owm costs,” In falr exchange "he is comparing his

rewaxds, costs, or profits--either Jointly or severally--with those
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of his exchange partner in arriving at his own assessment of his

position,” Ths former involves intrapersonal comparisons, the

-htter. interpersonal ones, E
Three major categories of exchange comparisons may thus be N
identified: : ) F

1) viability of aliernatives--comparisons by either the primary

decision maker or the other participant which determine

viability of the interaction relative to specific available
alternatives. (This corresponds to CL alt for Thibaut & Kelley,

to cdmpa.rative expectations a.ccoraing to Blau, and it is an

example of an intrapersoné.l comparison according to kkeh.)
2) Satisfaction--comparisons by elther the primary decision maker
or the other participant which determine whether the inter-~

action is satisfying relative to what the primary decision

maker or otner participant would normally expect out of such ar
interaction, (Thié corresponds to CL for Thibaut and Kelley,
it.corfesponds to general expectations for Blau, and it is an
example of an intrapersonal comparison according to Ekeh.)

3) Social gustice;-compa.risons of outcomes of the primary decisios
maker with outcomes for the other participant which detemire
whether the primary decision maker (or the other participant) is
receiving his falr share of the bemefit from the interactios.
(This is an example of an interpersonal comparison identified
by Ekeh.) |

An important issue with regard to comparisons with expect-
ations is that those expectations mus£ be based oﬁ something.

Typically they are obased on similar experiences of the social actor
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in past situations. The key issue here is "similar experiences.® ~
How does the actor determine which experiences are similar and
which are not? This is a very important issue and one which has
been addressed in other contexts (e.g., the problem of the defin-
ition of the situation in symbolic interactionism). A similar
lasue arises with regard to the social ;justiche comparisons, What
other participants are chosen by the actor for purposes of compar-
ison? Are they other actors with whom he/she is interacting (e.g.,
the neighbors with whom they share a driveway), other actors in-
teracting with the same general environment (e.g., comparing treat-
ment of other faai;ies 5y the same police force), or simply other
actors_who are similar to them in some. way-(e.g.,—other middle
class white families in suburbs)? This 1ssue also has been add-
ressed perhaps more directiy in other areas (see the literature on
reference groups) and will not be dealt with in detall here. This
issue is pe.rticula.riy important because it reflects on the sit- .
uations for which soclal justice comparisons may be made, ciea.rly.
they may be made even when tr;ere is onlyvonev soclial actor in the
immediate intera.étion (e.g., comparison of outcomes for this family
with that of the Smiths next door in their purchase of a new auto-

mobile),  They also have implications for the occurrence of

" generalized exchange relations (as discussed by Ekeh, 1974), In a

generalized exchange situation there are bases for comparison of
outcomes with those of other participants somewhat remote in the
excha.née network. In dyadic exchange the two participants intex-
act in iéola.tion with no relevant connections to others.

Another inportant aspect of social justice comparisons is
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that they require a great deal more information than required by
comparisons with expectations or with alternatives. For such com-
parisons 1t is hecessary to know>the outcomes and the utilities
for the other paxticipanté; Trﬁe, limited comparisons may be
nade with less than complete infommation, but clearly more infor-
mation is required for these comparisons than for the othefs.

For social justice comparisons the notion of simple ration-
ality or a maximization of outcore also becomes more suspect as
attempts to make it desirable for the other actor to continné Qith
the interaction (particuiarly in voluntary exchanges) become
sallent,

.. _...Such comparisons may be represented in.terms-of the symbols—- - ——— —F

used here as follows:

comparison with alternatives: . 013 - oalt

comparison with expectations: 013 - 0exp
’ < 0Ot

soclal justice comparisonsi °13 0iJ

(0 5= Ogyy) = (055 =004
‘ (oij - oexp) - (oij -OéxP)

Notice that there are three possible social justice comparisonsi

one comparing cutcomes for each participant, a second comparing

the divergence from altern;tives for each participant, and a third

comparing the divergence froa expectations for each participant,

(E.g., the outcome for one participant might be far greater than

his expectations while that for the other might be far less than

his expectations.)
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Although several basically different types of comparisons
have been identified, neo work has considered how the} might a.cf
simxlia.neously in decision making piocesées. Homans (1961),
according to Ekeh (1974), has tended to confuse them. And Ekeh
(1974) has argued that social justice comparisons (he calls them
interpersonal comparisons) may occur in one context and intra-
personal comp&risoﬁs in other contexts (e.g., “In two-person
groups whose members are engaged in restricted exchanges inter-
personal comparisons and falr exchange prevail., In multi-person
groups, with an emphasis on generalized exchange, intrapersomal
comparisons and profitable exchange prevall.” p. 131)., On the
_.other hand, Blau and Thibaut and ,xgi;ey have both argued that the _ . . Q
satisfaction comparison is the basis for the satisfaction of the
actor, and the viability of alternatives comparison is the deter-
minant of uﬁether or not the actor will continue the action (e. g,
they each contribute to different aspects of the decision process).

It is more likely that each of these types of comparisons
nay play a major role in particular decisions and each may con-
tribute to a number of aspects of that decision process, The ex-
tent of that role and the way they combime with each other is &
function of a number of factors including the psrticular type of
problem, the character of the participants, and other variables,
These would be likely to interact rather than to have additive
effects--the impact of one comparison on the decision varies with
the results of other comparisons. The extent to which each of

thess played a major role in any one decision would depend upon

the divexgence of the result of that comparison from common results
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(®.g., the greatez the soclai 1njus£1ce the nore impact that
comparison would have on a specific décision).; In sone cases

one ray be more important than the others,

Decision Rules
_Perhaps the most interesting aspects of the decision process
are decision ruleé.i Decision rules are summarizations of the
behavior taking place in decisions which connect each set of con-
ditions and each actor to the alterﬁative which is chosen.
Mathematically, & decision rule may be conceptualized &s a funct-
don which maps the space definéd by task conditions and partici-
pant characteristics into the action space associated with that

The notion of declsion rule can be made clearer by comparing
decision fules to other similar notions presented earlier such as
the aecision nodes and étrategies in the description of the
decislon task. Any particular decision rule may be a choice, a
strategy, or some combination of these, A decisioﬁ rule is some
combination of_these which predicts correctly the decision ﬁhich
will occur for a specific deéision makgr in all possile situations
for the task at hand, It is less restrictive than strategies in

‘that 1t may include éome combination of them, It need mot 4involve
~ sone coherent, rational, or constant strategy, but may involve
chains of different strategles or cholces, Decislon rules describe
the behavior throughout an entire interaction involving a series

of decisions, A declslon rule may be théught of as a “super
strategy,” being the descriptive counterpart té stretegies which

are defined on the basis of logical categories of behavior (e.é.,
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strategies include logical categories such as the nininax
strategy, the maximin strategy, equity, and so on, while decision
rules may include combinations of these). A key assurption in this
notion of decision rules ts that there 1s some sort of behavior
which 1s stable enough over interactiomsto accurately describe.
behavior while at the same time lending insight into the nature of
that behavior in terms of logical categories such as strategles or
their combinations. ‘

Decision rules nay be assessed in two wéys: prescriptivély
and descriptively, Prescriptively, decision rules are useful when
they correspoﬁd to meaningful, coherent strategles. This 1s use~
ful because. those strategies tell_us_somejhingwabout_the_unden:”,_,,
lying nature of the individual participant who employs thls de-
cision rule, It apbears to have ldentified something imporitant
about that partiipant, And it can be applied in other situations
deductively to create hypoﬁheseé about the behavior of that
individual in a wide variety of settings.

Descripﬁivaly. decision rules are useful when they accurately
describe the actual behavior of decision makers, A decision rule
which is correct 100% of the time and preciéely predicts choices
is preferred over rules which are less precise (e.g., they only
predict vague categories of choice leaving precise predictions to
other techniques) or less often correct (e.g., they are only
correct 90% of the time).

.Tha goal of course 1s to obtain decision rules which axe
both substantially accurate and precise in predictions and at the

same time appear to identify consistent underlying characteristics




of the decision aa.k_ers.
These decision rules constitute the critical link between

the conditions of the situation and the characteristics of the
participants and the behavior which results. These constitute the
mecessary element which makes it possible to create a very pover-
ful theory allowing - prediction of behaviors on the basis of de-
cisiong which take place in certa.in: contexts by certain partici-
m. Without some notion of these decision rules the connection
between behavior and these conditions is not made and the theory
cannot predict behavior, and it is a very disappoining theory in~
deed, Consequently it 1s of utmost importance that some way be
found for specifying these decision rules which is both empirically ..
accurate and co;xcepiually insightful into the type of behaviors
which occur,

Unfortunately, it is in general extremely difficult to
enpiricelly determine what decision rules are operating in de-
cisions (e.g., see Wilcox, 1972). One difficuliy is that many de-
cision rules often are compatible (i.e., see Heeker, 1971) and
rredict the same behaviors in certaln situations, so it may not be
possible to distinguish which occurs. Another difficulty 15 that
even if there is only a little error in our knowledge of which
decision rules occur (e.g., it is known what decision rule occurs
90% of the time), the results ‘of a Series of décisj;ons are affect-
ed drasticallj by the precise order of dedsions which occur and the
coxditions which result from those decisions, Slight i;afccuracies
in the decislion rules over a series éf @ecisions nay lead to very

inaccurate predictions of the dynamic behavior over time. Recause

"of these and other problems in detemining_the declsion rules,
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‘tl'mre is & critical weakness in most theories of decisions,

There is a strong tendency for many of these thearies to add-
ress this problem by positing some decisloﬁ rules without testing
them. This makes the theoi'y deductively viable and allows many
predictions, But seriocus problems arise in testing the theory
adequately and in understanding the actual processes which take

place when this is done,

The lssue of rationality

The nost common strategy for past developments of theories
involving decisions has been the assumption that a particular
type of decislon rule characterized the behavior of the martici-
pantss rationality., Precise definitions of rationality va.rj.

But a representative definition is that of Kuhn (1974:12%) in .
which mtionalifz is defined as "the process of selecting the pre-
ferred alternative.“ Rational behavior is simply behavior which
is consistent with the decision ma.ker's preferénces. Xuhn (1974
124-5) points out that this definition does not make clear pre-
cisely what types of behavior_would not be included., Ii "comes
perilously close‘ to including all behavior.“

There is in this definition, in addition to the lack of
clarity and precision, a potential for logical circulariiy in the
definition of rationality and the definition of preference or
utility functions, Indeed, Edwards (1954) argues that the notion
of 'su’bjectlve utility was introduced with the aim and the effect of
accounting for what would o.therwise have been considered irrational
behavior based on objective utility functions, H.mxar.s {1961) has

been repeatedly criticized for a tendency toward circularity in
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connection with his development of exchange theory in his treat-
pent of rewards and rationality notions, Coleman (1973:35-37) also
discusses the prohleas of tautology in the definition of fationa.lity
and utility, a.tguing that either may be mc;a.sured empirically and
used to predict the other and those predictions may be tested
eapirically, tt it is necessary that independent empirical
peasures of each be obtained in onier to avoid creating a tauto-
logical fallacy.

An additional problea with rationality is that, while it may
be possible to identify perticular behavior which is rational for
some types of decision situations, for other situations there are
a mmber of alternative types of behavior each of which ray be
viewed as rational, but these are not always consistent with each
other, Rapeport and Chazmzah (1965) argue that game theory which is
based can a prescriptive notion of.ra.tion.ality is not useful beyond
zero sua iWo person gazes., Becker and McClintock (1967:268-9)
address the saze general issue in pointing out that for two person
nORZEro Sur games there are a number of possibie strateglies which
pay be chosem beyond puxe conpetition._ For emple, three such
strategies they point cut would be maximizing joint cutcome for
both self and otkher, nax‘.a.izing own outcone réga.rdless of the out-
coze for the other participa.nt‘, and maxinizing the difference be-
tween one's own outcomes and those of the other pa.rticipa.nt; "I‘he
particular fora Tational behavior night take may vary drastically
for different decision sitvations. Some of these forms fér pany
situations have been discussed in Coleman (1973).

Kommative models prescribing rational behavior have also failed
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to adequé%ely describe empirical results, For the development of
a descriptive theory of decision making such as is the task of this
paper, this is a serious problem. As Becker and McClintock (1967:
269) suggest, such efforts to construct prescriptive ﬁodels for non-
gero sum games have generally been unsuccessful, Efforts for other
types of games also have been somewhat unsuccessful. And even for
zero sum games the results have nof been entirely in favor of such
prescriptive models. The utility of prescriptive notions such as
rationality appears to be much more associated with normative
theories and normative uses than with empirical theoty.
v Notlons of rationality imply certatn information process;ng
and search capabilities; andva willingness to invest a certain
amount of effort in the decision making process, Some effort has
been made by many authors to develop notlons of rationality which
explicitly teke into account the constraints of differenf decision
tasks (e.g., the smount of information available, the likely
>m§t1vation level, the degree of information processing skill re-
quired, and so on) (Simon, 1955; Tversky, 1972). Others quite
rightly have argued that explicating notions of rationality within.
different constraints blurs the distinction between normative and
descriptive behavior (Becker and McClintock, 1967:241), Two such
attempts are the notion of satisficing (Simon, 1955) which posits a
limited form of rationality based on lesser c;pabilities or less
"willingﬁess to process and search for information. Essentially
what this rule claims 1s that the decislon maker will search only
until he finds an alternative which is accep£ab1e, and will not

continmue to search for some optimal alternative, Another ex&mple
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of this sort of decision zuie which 1is essentmiy a coﬂcept of
rationality modified to account for lmita;.ious in information
frocessing and search efforts and capabllities is the notlon of
“elimination by aspects” éf Tversky (1972). His thesis is that
different'a.spects will be considered in turn and alternatives
eliminated according to particular aspects until one alternative
is choéen. A dissenting hote with respect to this issue has been
provided by Kuhn (1974) who ergues that the types of decisions made
(e.gs, decislons based on marginal utility) actually may involve
much less effort and ability than it appears, and are very likely
to fall within the information processing capabilities of most
people,

One might argue, as Kuhn does, that the notion of rationality
spec;fically, and decision theory in general is oriented rore
around organizsgions than individuals, The amount of effort, the
time, the number of calculations, the enormity of the information
search process, the clearly defined limited goals, and the
measurable outcomes in terms of money which are pos§1b1e for organ-
izations axre .all compatible with the lines of development most
theories of decisions have taken (e.2., linear programming, de-
cision making under uncertainty, game theory, etc.). MNost of
these theories (and particula.rly_the notion of rationality) are
based on analyses of criticel decisions rather than day~to-day de=~
cisions, Such decislons are more commonly the province of firms
with the resources to carry out extensive decision making processes,

At this po'i.nt a clear approach to the issue of rationallty is
not precisely indicated. However, there are certainly some

elements vhich approaches should have, First, it should be

‘
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recognized that notions of rationality must bs limited by the
inforeation procesting and search capayilities and the amount of
effort decision makers might reasonably gpénd on_ particular |
decisions (althouéh the'extent of that liﬁit#tion should not be
overestinated), Secondly, it should be recognized that rational
behavior may take a ngmber of forms in many déclision tasks and any
notion of rationality mﬁst take into account that varlety. At the
sane tine the notion of irrationality should not be used as a dump~-
1hg ground'for as yet unexplained phencmena. A baslc proposition
of this work is that the great bulk of decision bshavior is consis-
tent, understandable behavior which awaits comprehension. Some
flexible notion of maximizalon of benefits and minimization of
costs (which may takea mmber of forms in different decision tasks)
does appear to.be useful and in order, But the precise forn of
that process is not yet clear, Kuhn (1974:125-8) has pointed out
problens with & mumber of such general notions, Further conslder-
ation in this arvea is clearly desirable, Clearly, an approach
aimed at providing empirically accurafe descriptions of actual be-
havior must not casually assﬁme a particular form of rationality
but must instead be concerned with developing a method for

empitically testing the actual decision rules which are used,

Exanples of Decision Rules

There are two primary sources of decision rules in the liter-.
ature: those suggested in statistical declision theory and those
suggested in the exchange theory literature., Those rules from

statistical decislon theory (e.g., see Ewart, et al, 1974) are

characterized by their use of "viability of alternatives" or




“gatisfaction” copparisons for tiie decision maker, These are
comparisons.by the decision maker of.his actual outcomes with
those expected in general or those expected for some particular
alternatives, These rules do not concern themselves with the
utilities of the other participant except in so far as those
utilities might help predict probabilities of the incidence of
different conditions, These rules are perhaps more likely to be
used when there are'not repeated interactions with another soclal
actor because they maximize the outcomes for the primary decision
maker without regard for the consequences for the other partici-
pant, and make no attempt to insure that the other participant
would receive enough net benefit from the exchange to continue
interaction,

A number of decision rules commonly discussed in these two
areas of thé literature are listed in Table 2.7. Notice that the
decision rules suggested by statist;cal décision theory are sepa-
‘rated into three categories: those which consider utilitlies only,
those considering probabilities only, and those considering both.

These decision rules may be expressed ag follows:

1) Maximin criterion--This decision rule seecks the best payoff

that a decislon maker can be assured of., The declsion rule is
to determine the minimum possible payoff for each act and then
select that act for which this minimum possible payoff is the
maximum, The decision criterion for this rule expresséd in the
... terminology developed in Figure 2,7 for the normal form outcomé

matrix'would be as followa:

nax [min1 (013)]
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DECISION RULES
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DECISION RULES F‘RQ{ STATISTICAL DECISIQN THEORY
i. Maximin criterion

2, Maximax criterion

3. Hurewicz criterion

4, Minimax regret criterion

5. Maximum 1ik}lhood criterion

6, Expected state of nature

7. Expected monetary value criterion

8, Bernoulli criterion

DECISION RULES FROM EXCHANGE THEORY

9. Reéiprocity
io, Equity
11, Distributive justice
12, Status consistency or rank equilibration
13. Conpetition or rivalry
14, Altruism or soclal responsibility

15. Group gain
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where min, is the minimum value in a particular row, o1, (t.e,
the minimum outcome associated with a specific action on the
part of the decicion maker, "i"), and Oij is the outcoze result-
ing from action "i" by the primary decision maker, and action
“j"by the other participant,

2) Maximax .ctliterion--This criterion seeks the optimum payoff

that can possibly be obtained by the decision maker, The de-
clsion rule here determines the maximum possible payoff for
each act and then selectg that act for which this maximum
possible payoff is the greatest., The decision criterion is

as follows;
max [ max, (oij>]

3) Hurewiez criterion (pessimism--optimism coefficient)}-This

decision rule is based on a pessimism-optimism coefficient
that emphasizes a weighted combination of the optimal and mini-
nal payoff for eaéh act, The exchange rule here selects that
actlivity which has the highest score on the criterion-—tbat is,
the highest weighted combination of the pure maiimax and the
pure maximin criteria, This decision rule is expressed as

- follows:

() « {max[nax, (0, )]} + (1~¢) « {max[nin, (0, ,)]}
L) Minimax regret criterion--Opportunity loss (regret) is the

difference between the actual outcome and the optimal outcome
which could have resulted given the choices by the other part-
icipants, The niftmax regret decision rule selects the act

which minimizes the maximum regret. The decision rule is




5)

6)

7)

exp:essed‘as follows:
ein [ max, (0,4) - min (015)] _

Maximm likelihood criterion--This decision rule idexztifies

the state of nature that has the maximum likelihood of occur-
ring, and the selects the act which has the most desirzble
value consequences for that state of nature, This decision

criterion is expressed as follows:

max{0, ., ;) Where imax is the i for which py = zax(p,).

Expected state of nature-~-This decision rule first commites the
nean state of nature and then that act is selected mxich will
have the rpost desﬁable value consequence if the actuzl state of
nature is close to the mean. The criterion for this decision
rule is expressed as followss

mxfoiﬁ),where 1% is the & for which p,, = nin[i{;i.ci)-pi].
o

Expected nonetary value criterion--This criterion calzulates

the expected monetary value for each act and then selecis that
act with the maximun expected nometary value, {This, of course,
can &1so be done for value in gengra.l, and is not liniied to
monetary .va.lues.) This computation explicitly utilizes both
V&lners and probabilities, The criterion for this decisicn rule

is as follows:

max §[(°13) . (Pi)].

This criterion maximizes the average payoff over the long run,
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8) Bernoulli criterion--This criterion assumes that all conditions

are equally likely and chooses the alternative course of action

for which the average outcome is greatest, The criterion for

this decision rule is expressed as followsy

Bax SJ(OU).

The decision rules suggested in discusslons of exchange theory
are generally less formalized than those of statistical decision
theory. Precise equations for these rules are not offered, axd a
mumber of alternative formal definitions are frequently possible,
Here the verbal ddfinitions of these decision rules taken from the

literature w11l be presented,

9) Reciprocity--This decision fule requires that a decision maker
help someone who has helped him,

10) M—TMS decision rule states that a participant tries to
get out of an exchange outomes commensurate with his inputs,.

11) Distributive justice--This rule is much like the equity rule and

states that the decision maker which has higher investments
deserves more favorable outcomes, Investments include the

values of acts, costs to the actor, and external status '

characteristics such as age and sex,

12) Status consistency or rank equiliberation--This rule states that

the decision maker will try to distribute rewards om the basis
of status on an external dimension.

13) Competition or rivalry--This decision rule states that the

decision maker will try to achieve more favorable outcomes than

the other participant even at an absolute cost to the decision
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naker, _
14) Altruisa or social responsibility--This decision rule maintains

that the decision maker will try to maximize the outcomes of
the other participant even at & cost to the decision maker.

15) Croup gzin--In this decision rule the decision naker tries to
maxinize the total cutcome for both itself and the other
participant,

Coe strategy in the past has been for the decision rules to be
analyzed in terms of logical criteria they should meet. In this way
a2 muaber of criteria may be identified and particular decision
rules r2y be ruled out on the basis of them. This has been done
frequently. Perhaps the best example of this is the work of Luce
and Raiffa (1957) in H‘hich. they summarize their analysis as well
as those of Savage, Milnor, and others, This is one way the ‘
rrobtlem m=ight be apuroached, On the other hand, this research is
prizarily empirically oriented, Perhaps a better approach for this
type of stuc:y:ng_ht..be,to examine empirical data for evidence of
differert possible decision rules and not rule out any on thg basis
of logical cxiteria which may appear reasonable and log;ca.lly
consistent bzt which may not be a;cu.ra.te descript.ions of actual
behavior, .

Another distinction which bears ponsideratiﬁn is between de-
cislons which are made as a response tb past actions versus de-
cisions maZe in an effort to induce future actions (Coleman, 1973).
For exazple, the decislon maker just mentioned in the prisoner's

dilemna gaae may elect to make cooperative choices, even though

he earlier had unfavorable experiences, because of the potential
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tewarﬂs he may receive in futuie declisions if the other participant
is persuaded by his cooperative béhavior to also be cooperativé.
Conceptually, one might argue that decisions based on future évents
and those based on past events appear to be very different processes,
There is undoubtedly somé merit to that argument, This distinction
even appears to parallel many very significant distinctions made
earlier such as that between symbolic behavior ;nd operant be-
havior (Ekeh, 1974). However, Coleman (1973) argues that while
they may appear quite different conceptually, in terms of the
empirical analysis they are quite ofﬁen equivalent, For this
reason, while the distinction should be maintained and the differ-
ent expected behaviors from the two perspectlives should be looked
for, empiricaliy the analysis will probably be much the same re-
gardless of whiqh procéss is examined,* _

The déeision processes which occur have been conceptualized
in a variety of contexts as the result of a series of processes
including éomparisons. decision rules, utility estimations, and
assessments based on a combination of ocutcomes of relevance. In
the past those processés have been considered primarily in an
economic context or in a social context with largely economic
characteristics, But these processes can be effectively applied
in other, less economitally oriented contexts, Conéider, for

example, the earlier example of the interaction between a police

*This 1s probably, in part, a reflection of the general probleam
that many altexnative decision rules may account for the same
behavior and determination of the decision rules which actually are
used must therefore be very difficult.

|
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officer and a young man stopped for a traffic violation (see
Figure 2.1). It is possible to illustrate in that example a

possilie: set of decision processes which might describe the be~

havior of either participant,

Suppose, for exazple, that the citizen's actlons were guided
by the objective of avoiding being given a traffic ticket, His
preference might be for almost any combination of outcomes which
result in him not receiving a traffic ticket over any combinatlion
which result in him receiving a ticket (1.e., calmly taking and
acknowledging numerocus insultis a.nd threats to his self-esteem so
long as he did not in the end receive the ticket, would be pre-
ferred over even the n;ost cordial and pleasant encounter when he
recelved a ticket). In this case his concern 1s primarily with
the future, long-term, disutility costs cf a traffic ticket to the

virtual exclusion cf every other related outcome of the encounter. '

* In terms of specific categories of action such as those three cate-

gories (redirective, ccnpiiant, and negativa) suggested earlier,
he would be expected to respond almost uniformly in the encounter
with compliant behavior (at least until he finds out he will cer-
tainly receive a ticket)., His decision rule then would be to re-
spond uniformly with compliant behavior regardless of the nature

of the actions by the officer.

Characteristics Of Participants In The Decision Process

An important aspect of the decision model is the character of
the participants in the dec_ision process, There are many different
types of participants and those different types have implications

for the processes which will occur; Participants are here viewed
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from a general systems perspective in which they are conceptual-
ized as information processing systems, There are a number of im-
portant characteristics of such information processing aysteps.
These inciude 1) the types of systems, distinguished by their
structure and function; 2) the character of the relationship be-
tween the system and its environment; and 3) the process by which
specific éystems transform the conditions of the decision situation
into ocutcomes and valug functions. These system properties con-
stitute the major analytic properties of particlipants of interest
here. In addition, there are a numbsr of other properties of
participants vwhich also have implicatlons for the charaﬁter of the
pfocesses which occur., These include many of what have been ident-
1fied as "individual variables” in the literature (e.g., see
Vinacke, 1969). For example, participants consisting of more than
two people may be distinguished by the type of social organization
they represent {e.g., see Olsen, 1968).

Decision tasks are vigwed from the perspective of one partici-
pant (the primary decision maker) but may include any number of
additional particiﬁants. A participant is deflned as any systenm
which can or does affect the outcomes of the decision task for the
primary participant. For example, if the primary pérticipant is a
particular individual, a victim of a robbery, and one of the other
participants in tﬁe decisién task is another individual, a police~
nan called to the scene of the crime; then the second person is a
participant in this specific decision task as viewed from the
perspective of the primary decision maker (the victim) only to the

extent that he affects the outcomes of the decision task for that




93
primary decision mé.ker. The policeman is a participant only to the
extent to which he can affect the outcome for the victim, Those
aspects of the policeman which do not affect the cutcome are not
relevant to this specific decision task--1,e., the fact that the
policeman 1is a good poker player is not releva.n{ teo ‘thq victinm
(except possibly in mystery novéls).

There are a variety of different types of participants which
are possible, ranging from natural phenomena (e.g., & machine may
break down) to human individuals, The participants may be. defined
as individuals, groups, organizations, and so on., In many respects
their definition is somewhat arbitrary and varies with the purpose
of the analysis, For one purpose a group may be aéfineci as a
x'zum'berA of individual &ecision makers interacting with each other;
for other purposes they may be considered as one decision maker
which interacts as a unit with other decisicn makers, And the
proposition‘svhere to be posited for actoi's are the same whether
‘the actor is a group, an individual, or whatever (Kuhn 1974:105),

The participants in the decision processes are 5c.re viewed as
information processing systems. The followj;ng diagraa represents
one such view proposed by Newell and Simon (1972:20-21). Such a )
system includes a mechanism for receiving information from the
. environment (d receptqr), & mechanism for processing such infor-
mation (a processor), a mechanism for storing results from such
_processes and allowing past actidns and outcomes to a.fféct present
ones (a memory), and a mechanism for affecting the environment tov
pr-oduce particular responses (an effector).

Kuhn (1974) offers a similar model of the participants in




FIGURE 2.8

GENERAL STRUCTURE OF AN INFORMATION PROCESSING SYSTEM
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_ 95
which he distinguishes three components: a detector, a selector,
and an effector. In Kuhn's model the detector is the mechanism by
which the participant receives and processes information from the
environnent; the selector is the macha.nism which makes declisions
_or "selects” behaviors for the system; and the effector is the
pechanism which carries out actions by the systéu.

There are several basic processes which characterize these
systens where each process is associated with one of the major
cozponents of those systems (Kuhn, 1974; Newell and Simon, 1972).
These processes are information search, information processing,
decision making, and action taken to effect decisions, It is
through these processes that systems affect one another, These
constitute the basic processes which occur in the general context
of problem solving which occurs for such.systems. In social inter-
action typically most of these processes are relatively straight-
forward and the interesting a.apect'_s ‘of the process.lie in the
decisions--e.g., participants ihtera.cti.ng face-to-fa.ce have little
protlems determining what each other says, in most cases, hencle the
interesting processes are information processing and deéision
making, Heﬁ the emphasis is on decision. making, Foxr other
thenomenona it might be wiser to concentrate on one or more of the
other pfocesses_. .

This general view of barticipa.nts as systems is found in many
works, But it should not be overlooked that there are many
different types of systems which may occur and which have somewhat

different processes, It is 1mpo_rta.nt to identify clearly which

tyre of system is being considered here,
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This issue has been explicitly addressed by Ackoff and Emery
(1972128-31). They identify a number of sys‘ems distinguished by
their range of possiﬁle outcome fuctions and their range of
possible structures. The functions of outcomes may be uni-uni
(vhich signifies that there is one function in all environments},
uni-multl (where one function occurs in any one enviromment but
different i’\mctior.s may occur in different environaents) ,‘ or multi-
multi (where different functions may occur in any of the possible
enviromments), The structure of actions may vary in a similar
fashion, being either uni-uni (where there is one structure in all
enviranments), uni-multi (where there is only one structure in ‘a=y
specific environzent btut different environments may have differezt
structures), or multi-nulti (where different structures may occur
in the saze or different enviromments). Together these criteria
distirguish a nunber of different systems,

The primary decision maker in the decision tasks considered
in this research must be multi-multl both in function of outcomes

and in structure. Such systems are called purposeful systems.

These systems “"can produce (1) the same functional type of ocutcome
in differeni structural ways in the same structural environment and
(2) can produce functionally different outcomes in the same and
different siructural environments " (Ackoff and Emery, 1972:131).
Such & systen can change its goals in constant environaents—~thst is,
it can select the goals as well as the means for parsuing theam,

A1} purposeful systems considered in this research consist of
individuals ena.cti;'xg roles, Any .pa.z'-ticipa.nt inculding at least

one inﬂividual. is called a social actor. The concern here is only
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with phenomena in which two social a,ctors‘ .Airitera.ct with each o_ther.

The type of system must be considered because systemé differ-
ing in their outcome functions or their structures mé,y be capable
Q.f different processes, The conceptualization developed here is
only for systems whiéh may take on multiple structures and have
multiple outcome functions. These processes do not necessarily
apply to‘ the operation of other types of systems, ‘

Another way in which systems may diffei: importantly is in
their reletionships with their environment, Two ﬁays in which
systems relate to their enviromments are the effects of the
environment on the system and the effect of the system on the
environment (Ackoff and Emery, 1972:117-8). Specific systems may
be relatively high or low in their responsiveness toc the environ-
ment (objectiversion or subjectiversion respectively) and relative-'
1y high or low in their tendency to change the enviz;on.ment to suit
their needs (externalizer or internalizer respectively) (Ackoff &
Emery, 1972). Togethsr these two dimensions identify four differ-
ent types of systems distinguished on the basis of how they relsate
to their environments: objectiye externalizers, objective inter-
nalizers, subjective internalizers, and subjective externalizers,

These distinctions are important to keep in mind when a.na.lyF
ging the interactions of systems because the obsexved behaviérs may
not be the only processes which occur, it is also possibie for the
systems to effect internal changes as ways of adapting to cl'mnging

conditions in thelr environment. Analyses which look only at avert
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behavior would not allow such subtle changes to be detected.*

Yet another important characteristlc of pé.rticipants is the
connection between their characteristics and the decision situation.
This link is absoclutely cfitica.l in any theory of decision making.
Such a comnection is provided by Ackoff and Emery (1972). Accord-
ing to thas, the noreal form or cutcome matrix representation of
declsionsAmay be summarized in tems of a number of components:
the primary decisicn maker, A, the other participant, B, the
avallable strategies for the two participants, A; through A and
c, through C, respectively, and the possible outcomes from the
decision task, oij for the primary decision maker and O 1.‘) for the
other participant. In addition, there are three parameters which
they identify fcr this decision task which summarize the relation-~
ships among these varizbles, These include the probabllity of a
specific choice (Zzziliarity), the efficiency of a choice (know-
ledge), and the relative value of an outcome (utility) (Ackoff and
Emery, 1972:134).

‘ Familiarity, or ihe ptoba;bility of a particular cholce is
defined $im-ply as the probability that a participant, A, will
choose a spécL..ic strategy, Ai' giveh the decision task character- v
istics (e.g.; given the other actor, that other actox's possible
strategies, the 1lixel$hood of selecting each of those strategles,

and the possible cuicoxes of them). The efi‘ici‘encxv of a choice

*Zxanples of such behavior are plentiful in the attitude
change literaturs and in theorles of cognitive balance, dissonance,
equity theory, cczzTuity, and so on. Socialization is another ex-
ample of a phencmencn in which one of the glajor ocutcomes is the
internalization o7 different values as a result of interactions
with the enviromrent of the individual systenm,
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(knowledge), is defined as the probability that a given choice

will result in a particular outcame in a specified decision task

 glven that it is chosen by the actor, A, The relative Valug of
sone optcome of the decision situation is defined simply as the
preference for each outcome relative to other outcomes for the
actor (e.g., the most preferred outcome is that with the greatest
rélativa value) (Ackoff and Emery, 1972:34-35). These three
parameters together describe the process of decisions which can
occur in such decision tasks,

To summarize, Ackoff and Emery (1972:82) suggest an in-
dividual's model of his chdge situation consists of what that in-
dividual believes to be:

1) +he courses of action available to the participant,

2) +the possible outcomes of the available courses of action,

3) the possible courses of ;ction of the other participant(s)
(possible values of the uncontrolled variables that can affect
the outcomes of avallable courses of action for this participant),

4) +the probability that each of the possible states of the choice
environment is the true one (familiarity),

5) the efficiency of each avallable course of ation for each
prossible outcoms 1in each possible state of the choice environment,
and

6) the relative valﬁe of each possible outcone,

Tégether the three parameters, the probability of choice,
the efficiency of choics, and the relative value, describe in
general mathematical terms the process whereby a particular de-

cision maker translates the characteristics of the cholce situation
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v into some outcome, Each of these pa:aset@rs is a function of the
cholce situation characteristics, and they may be represented as
in the following table (Table 2.9).
These parameters describe the outcceme which will result.
That is, the probability of a particular cutcome equals the sum
of the probability of each choice times the probability of the

outcome given that choice,
P(0y) =S(PyBy)

Both the probability of cholice and the effiéiéncy depend on
the properties of the decislon task (the available strategies,
the possible outcomes, and the choices of the other participant)

therefore the outcome is also a function of those variables:

20;) = F (), (o), 5,]

The particular decision maker then provides a transformation
function which transforms the decision task characteristiics into
some outcome, And the particular characteristics of the in-
dividuai are displayed in the nature of that transformation,
One might expect different systems or different decision makers
to respond differently in similar situations and to have different
parameter values, ‘

The decision maker also converts thesedﬁcision situation
charaqteristica into the expected relative value for that decision

maker

EVeS S{PE .V
k1 L kK"ki't




! . TABLE ‘2.9

COMPONENTS OF THZ CHOICE SITUATION

PARAMETERS AVATLABLE POSSIELE ENVIRO!\‘HENTA

OF TEE CHOICE . COURSES OF OUTCOMES
SITUATION 3 . ACTION (CHOICES OF
~ OTHER
(STRATEGIES) PARTICIPANTS)
» ) : L
i . .
Probzbility of choice P, = f "(Ckl) - (01) ) sm]
N Efflvcj.:\.ncy E“ =g l(ckl) A (Ol)‘, Sm]
+ | Relative value . vj = h [(Ckl) R _(01) . sm}
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and hence,

v = ?(c,).(0,).5,]

Unfortunately, as Ackoff and Emery admit, these functions

are not as operational as they are programmatic. They don't de-

scribe the specific functions, but they do suggest a program for

research which would determige such a function, There are three
types of research, one for each of the paraneters. Each examines
what choices are made in controlled circumstances., These are

as followas

" 1) Measures of familiarity derive from the effect that different
properties of courses of action have on probabilities of '
cholce displayed.in situations in which the course of action

- chosen has no-effect on the ocutcome, Hepce they are measures
of means preferences,

" 2) Keasures of knowledge derive from the.effect of different
efficiencies of choice on probabilities of cholce for whose
outcomes the relative values remain constant, Hence they are

, measures of sensitivity to efficiency,

® 3) ¥easures of intention derive from the effect that differ-
ences in outcome have on probabilitieé of cholce, where each
-avallable course of actlion can produce only one possible out-
come and each pbssible outcéme can bs obtained, Hence they

are measures of ends preferences” (Ackoff & Emerysd#i-i42),

Basic Modes Of Interaction Between Systems

Closely related to the characteristics of participants are

the modes of interactlon which are possible among participants.,
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There is a major‘distiﬁction which is sometimes made to character-
ize fundamentally different types of intersctions the distinction
between transactions and cdmmunications. These are two fundamen-
tally different ways sysfema may intsract, The first is inter-
action in which one system affecta the outcomeé of the other
syster in ways which may induce that.other system to change its
behavior, The gecond is interaction in which one system affects
the other by an exchange of information rather than a change in
outcomes. The first type of interaction may be labelled a
transactions the second, communication,

A transaction may be defined as "any interaction between
parfies analyzed with reference to its value conten£ to the
parties” (Kuhn, 1974:174). Roughly speaking, a transaction is a
transfer .of apything of value between the two parties, Valued
things in transactions may 1n¢1ude information, pralse, affection,
or permission, and are nob limited to matter-energy quantities
such as money, material goods, and so on. Transactions may be
contrasted with communications. Transactions are coacerned only
with the value consequences of some interaction, not.with the in-
formational consequences (Kum, 1974:1-5),

Communication, on the other hand, is a process by which one
systenm can affect another system without changing "either iis
environnent or the components of its choice situstion." Com-
munication,»as defined by Ackoff and Emery (1972:1%2), occurs
when'a message produced by one system produces a change in one or

more of the parameters identified earlier which describe the

relation of that second system to the decision situation (ﬁhese
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parameters are the probability of cholce, theefficiency of cholce,
and the utility of the outcomes). An important aspect of this
definition is that both systems must be purposeful for communicat-
{on to take place--the choice parameters of & system cannot be
changed 1f only one type of action or only one type of structure
is possible, In addition, communication may be unintentiopal, it
may take place between systems widely separated in time and/or
space, and a syﬁtem may communicate with itself (Ackoff énd Emery,
1972:142).

As Kuhn (1974) is quick to point out, transactions and com-

sy

runicaticns may be related to each other, Any particular inter-
‘actlion betWween systems may include elements of both value content
and information content, The information transfer can affect the
value transfer and vice versa, In most situations both of these
processes occur simultaneocusly,

Ackoff and Zmery (4972) identify a mumber of types of
communication which are possible based upoh.the paramete:s of the
choice situation they identified earlier; These include information,
instruction, and motivation, Instruction is "a communication
tha£ produces a change in the efficlencies of any of a recelver's
courses of actioni” Information is "a communication that produées
a change in any of the receiver's probabilities of choice.” And
motivation is “a communication tha€ produces & change in any of the
relative values the receivér places on possiblé outcomes of his

choice® (Ackoff and Emery, 1972:1l44),
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The Case of Police-Citizen Sncounters®*

Now that the components of thié conceptual framework have
been elaborated it 1s possible to return to a consideration of
the entire process as it was presented in the overview section.
The.way in which these factors combine to produce social inter—
action between iwo participants can be restated with greater
detall,

The phenomenon of concern here is a police-citizen enc&untez
such as commonly occurs in the course of the day-to-day activities
of poliée officers as they are called to:the scene of a crime to
investigate or as they intervene in a crime in progress, and so cxn.
In these circumstances the officers commonly find themselves inter-
acting with some individual already on the scene--i,e,, a victiz,
or a supposed criminal, or a witness, :

Such phenomena are appropriate for investigation utilizing

© this framework because they involve relatively clearly defined

series of interactions which begin when the officers arrive at ihe
scene and which end when they depart, The interaction which tzXes
pléce; as much or more than other interactions, tends to be
focused around a specific issue. At least two_individuals are
interacting. Both of the individuals may have some impact on the
course of the interaction--i.e., they affect the outcomes. And
the‘events which occur have some valued consequences for the in-
dividuals (i.e., they have sone preference for éome outcenes over

others; for example, the citizen typically does not want to be

'*This conceptualization, when applied to police-citizen
encounters, is similar to a conceptualization of such encounte:s
by Sykes and Clark (1975).
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arrested),

'?ro; th; previous empirical studies it would appear that the
most important characteristics of police-citizen interaction would
be first its processual character, then the task conditlons in
which it takes place, and only secondarily the characteristics of

the individuals, These characteristics will be considered in turn,

Process

Police-Citizen interaction may be viewed, as illustrated in
Figure 2.1, as a.series of interactions between a police officer
and a citizen., Suppose, the police officer,‘first takés some
action which is perceived bty the citizen, The citizen then decides
vbat action to take in response, based upon the informational and
value-consequenceﬁ of that first action, and the objectives of the
citizen, That decislon involves a number of #ubprocesses in-
cluding an assessment of the net utility of the outcomes for differ~
ent alternativé_courses of acti&n; comparisons of alternatives
with each other, with expectations, and with the outcomes for the
other participant; and any of a mumber of particular decision rules
depending on the specific objectives of the citizen, .

The actions of these participants tend to be purposeful, The
citizen accused of a crime tends to present information in such a
way as to prevent the officer arresting him, The citizen who has
been vict;miZed tends to present information and tb cdoperate
with the rolicemen in orde£ to lead to the punishment of the of-
fender or the relief of thé victim's condition. The policeman
tends to act in such a way as to meet the requirements of his job--

to determine the necessary information, to medlate between

R
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antagonistic é;tizens, azd so on. The precise goals of the
participants nay be of a mmber of types. The policeman may be
primarily concefned with avoiding violence, a hassle, or red tape
while still fulfilling h.is otlizations, The citizen accused of a
crime might be attempting to zroid further trouble with the police,
to remain out of jail, to aveid any penalties, and/or to end the
interaction. favorably as soom =s possible.

That decision involves a mmber of subprocesses including an
assessment of the net utlliiy of the outcomes for different alter-
native courses of action; can;uiscms of alternatives with each-
other, with expectations, a=% =iih the e.*témes for the other part-
icipant; and any of a2 rnuzber «f particular decision rules depending
on the specific objectivés of the' citizen,

Once the cit;i.zen resvanis this provides feedback to the
officer, Thé officer then mm:st make séae decision as to the
course of actlon to take givez both his oun and the past action of
the other participant arnd the conditlons of the task in which they
are interacting, The characier of this process is very much like
" a mutually adaptive process where each participant acts in part as
a consequence of the other parifcipant. It 1s a cytlicall process
of action, reaction, acticz, znd so an. '

One of the factors whick most accounts for ‘cun"ent action in
such a process is the past acilions which have ocvaurred, Hence, the
situation-~consisting of the task constraints plus the past actions
of the‘pa.tti.cipa.nts-is 2 very lupariant aspect of this process.
For example, one would expeci a guite different response on the

part of the officer if the ciiizen had just accused him of police
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brutalify and called him somthing obscene as opposed to when the
citizen had just responded poiitely and cooperatively to a
question. _

This ﬁrocessual character of the phenomenon is not only an
interesting factor which may account for some of the variat;on
which occurs--i,e,, an encounter is described by more than just
aggregate measures such as the average mumber of cdoperative re-
spdnses. Encounters are also described by the development of the
interaction process over time, The interaction sequence is a very
important part of the encounter and the consideration of the
encounter apart from that leaves out a very important facet of

the interaction,

Task Conditions

The most important aspect of differences in police-citizen
" encounters which are likely to appear are the very different roles
which the citizen and officer enact,

Role. Police and citizens generally have rather clearly
defined roleg which produce a very asymmetric relatlonship between
the two participants. The policeman is obligated to perform
certain functions in a variety of such situations, gnd the citizen
is generally expected (those expectations are enforcéq with a
combination of information and formal legal expectationsbfor
behavior) to behave in certain ways.

For both participants there are a mumber of very restrictive
1egal-and normative prescriptions as to their behavior, possible
cutcomes, and alternative courses of action which are avallable,

Police-citizen interaction, pf all types of social 1nteract16n,
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may be the nost rigidly prescribed behavior. Clearly there are
very strong legal presctiptive components to ihis interaction (e.g.,
the miranda ruling, standard ways of dealing with citizens re-
sisting arrest, the standardized training of policemen, and so on).
Greaﬁ care_will probably be taken both by the policeman and the
citizen not to violate these prescriptions.

A second chargcteristic which appears ixportant is ;bat the
policeman typicﬁlly has been extensively trained and has experienc-
ed many such encounters ﬁefore, For this ieascn the policeman has
had a long time to prepare for such encountere and has been able
to think out beforehand many of the types of actions which he
might caxrry out in such a situatioﬁ. For the citizen, on the other
hand, such situations may usually be somewzatl unique and new,

There has been no previous premeditation of possible actions and
the citizen may not be aware of all of the empectations for his
role, may not have had time in advance to plan behaviors, and may
‘ be under shock or under stress from the tfaanatiq event which pre-
cipitated this encounter, The policénan is also more familiar with
the possidle altérnatives available in such situations,

A third characteri?ation of pany such encounters may be that

one of the primary reasons the policeman is there is to gather

information., Information search is a basic camponent of his role.
Such informatlion search may not be expected or allowed for the
citizen.

Given all of this (the policezan®s famidiarity with the
situation, his information search activity, axd his legally defined

role, as mediator, fepresentative of the interests of the larger
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soclety, and so on) it is likely that he would be much more likely

to take control of the situation and to tend to affect his extérnal

environment, and to be less affected by the environment, The
citizen (due to his laék of.familiarity with the situation and the

. role expectations, the'legal and normative restrictions on his role,
and the requirements that he provide information at the reques£ of
the policemen) would tend to be more passive, internal in his
changes and more affected by the external environment,

The interaction tends to be asymmetric contingent iﬂ terms of
the contingency of actlons for each participant on the past actions
of others and of himself, That is, the policeman, due to his
training and past experience is much more aware of the alternat;ve
courses of action available and the decision rules which may be
effective, By right of his legally and normatively prescribed
role of authority he also is much more in control of the situation
than the ciltizen.. One would thus éxpect the action of the
policeman to be contingent primarlly upon his own past actions,
being'affected relatively 1little by the actions.of the citizén.
The ci£izdn, on the other hand, has not had the opportunity
(usually) to plan his behavior in advance, is not familiar in
somevcases with all the alternative courses of action available,
may well be traumatized by the evenis precipitating the encounter,
and hence is forced into a.mére submissive role.v The citizen is
thus likely to have his behaviors contingent very heavily on
the pa#t behavior of the policeman and very little on his own

past behavior. The policeman then, for a variety of reasons,
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tends to dominate the interaction.*

In addition, in most police-citimen encounters the potential
'éutcomes of the policemen differ considerabdbly from those fér the
citizehs. The police are simply carrying out theilr job and the
outcomes of the interaction will not normally have lﬁsting long-
term coansequences for them, For the citizen on the other hand,
the conseguences may be quite dire. If the cltizen is a suspected
criminal the outcomes may be extremely long-term, extremely .
negative,'and even irreversible, Certainly these differences in
potential outcomes will lead the citizens to be somewhat careful
in their actions and one might expect them to take fewer risks
in the intéraction than the policemen,#*

Pblice.and citizens are alsb differentiated in .the extent to
which each controls both their own outcomes and outcomes for the
other participant. In most cases the policeman has greater control
over the cutcomes of the situations for all participants than the
citizen. The outcomes for the police officer, as mentioned before,
tend to be of minor importance relative to other cutcomes for

most such interactions. And those outéomes are primarily under

*The finer structure of such interactions as explicasted by the
taxonomy of modes of influence of Tedeschi et al (1973) could also
be applled here, and probably with some insight, However, the data
avallable for this analysis does not include many of those distinct-
ions and instead includes others. Therefore this discussion will
not be carried out here. The interested reader is encouraged to
consider some of the insights which may be galned from considering
these modes of Interactlon and which would be likely to occur in
this setting, '

#%0thers (1i.e., Sykes, Fox, and Clark, 1975) have also suggest-
ed a number of decision criteria officers might use in making decisions,



112
his control, He also has a great deal of control over the
relatively important potential consequences for the citizen (i.e.,
he may arrest the citizen and charge him with a crine).

Other task charactefistics. In addition to role there are

other characteristics of tasks which may affect the interaction,
These include & number of characteristics which affect the char-
acter of the role itself, The nature of the role the citizen is
expected to play can vary considerably depending upon a number of
factors. The citizen : might, for example, be acdused of violaiing
a law or might be a victim seeking police help, The actions of
citizens would be expected to vary conalderably with the role they
play. There is a need to differeﬁtiate among the different roles
citizens may be called upon to play in different circumstances.
Similarly, the police themselves, have a number of complimentary
roles which thgy enact depending upon the nature of the circum-
étances (e.g., a service role for a car accident versus ar en-
forcement role for violafion of some law),

One of the moreAcomplex aspects of police-citizen interaction
is the nature of the "commodities" exchanged.* 1In the course of
such interactions verbal and nonverbal behaviors take place which
have value consequences for the participants (e.g., positive
affective stateﬁents and negative affective statements). These
value consequences are frequently not easily coﬁpatible or com-
parable, They do not have clear relationships to easily observ-

able characteristics (for example, a slight nod of the head méy

*E,.g., see Foa (1971), Turner, et al, (1971).
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convey rore meaning than the entire vei'ba.l behavior which goes on
in a conversaticn), Nor do the acts have the same or even com-
parable consequences for each participant (an activity which is
considered highly rewarding and complimentary for one particip&nt
may have insignnicant consequences for others).

It should not be overlooked that these interactions take
place among people who moments before may have been perfect
strahgets. Por such a regulated, standardized, interaction to
occur requires some very clear and powerful soclal interaction
processes, It 1s for this reason that policemen typically wear
distinctive uniforms, badges of authority, and so on. The beginning
of suéh interactions is critlcal for the establishment of the
definition of the situation, The police hgve only limited infor-
mation as to the situation--information which may frequently be
quite wrong--ard they are not entirely sure how the citizens in-
volved will interact-—-e.g., Whether they will be hostile and nonco-
operative, helpful, incoherent, or what. The interaction can pro-
vgﬁess rather rapidly, hence it is important how fast the paftici—
rants can progess information and cope with the events which
develop., Ome x=ight expect them to make use of stereotypes or
soclally determined categories of people to help them process'infor-‘
mat;on faster, Because. of the limited information one 'might also
gxpect the first few interactions in such a situation to be rather
clear actioxvzs designed to establish control over the situation and
to impose a definition of the situation on the other participants

(Fox, 1975). One night expect such a situation to be very

volatile at first in the possible types of interdetion which may
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occur, but to settle down very rapidly into stable 1n£eraction.

One of the mogt critical aspects of police~citizen interaction
is that it is an interaction between two or more soclal actors.
Among other things, this means that simple maximization of own.
benefits is less likely; assessments of the outcomes for the other
participants as well as for one's self is likely to occur, and
social justice comparisons may be made and may be tlebasis fdr
much of the interaction which takes place.

In addition, there are many other ways tasks may differ from
each other, Many of these differences are very important and
have strong effects on the nature of the interactlion which occurs.
Such tasks may différ in the number.of participants present, the
level of coincidence of interests, the roles of the actors present,
the complexity and duration of the interaction, the available-
alternatives, the extent to which particular decisions affect
future possibilities, and many characteristics which describe the
matrix of possible interactions for the tasks in ways which nay be
impoftant (e.g., measures of fate or behavior control, the concept
of power, and so0 on).

There may be more than one policeman present or more than one
citizen, The importance of the precise numbers of people éresent
is mediated by the roles these people play. For example, two
policemen méy be fulfilling virtually the same role in an inter-
action so that it is not necessary to distinguish them as separate
particiban;s but they may instead be treated as one participant (e.g.,
“the police”) which inledes more than one social actor. This is 7

also irue for the citizens present, If they play roles which are

L]
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very similar or irdistinguishable then it may be useful to consider
them simply as “citizens”, “victias®, or “offenders" and not
distinguish them as different participants,

The deéree of coincidence of interestsvfor the participants
may also vary. There may be conplete conflict between the citizen
(s) and the police (e.g., the situation in which a policema.n is
trying to apprehend a suspect who is resist;ing arrest), thereb may
be partial conflict (e.g., & person being beaten up in a fight
ﬁhich he éta.rted wemld share the policeman's desire to stop the
fight but would not share the policeman's desire to gmish the
persons responsible), or there may be complete cocopération (é.g.,
the victin of a crime would sba.re the goals of the policeman of
capturing _and prosecuting the offending party).

Encounters also may differ in their complexity and duration.
A mass riot in which many police and hundreds of ciyilians are
involved is clearly z:nc_‘:_z qére complex than a domestic squabble
between a husband and wife with oze policeman present, The number
of available alterratives and possible courses of actions for
participants, and the cosplexity of thev overall interactions in
terms of all particitants is clearly much greater, Some encounters
last only a very few seconds (e.g., 2 policeman telling a vagrant
to move on), while others may last hours (e.g., the questioning of
a suspect about a crize).

Hodes of Interaciicn. The prinary mode of interaction for

police-citizen enccunters is generally verbal, symbelic com-
munication. The infcrmational content of such communications is

certainly importazt as is evidenced by its use as evidence in
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court trials, It is through this symbolic communication that
participants find out aboﬁt the possitle outcomes for them from
the interaction, possiﬁle consequences they uill face as a reﬁult
of their action, and so on. The informational impact of such
statements as "you're under arrest® is very great,

But there 1s also a transactional component to this inter-
action which should not be underestimated. Each action by the
participants may have either positive, negative, or neutral affect;
it may de c;mpatible with the actions of the other participant (e.g.,
answering a question) or incompatible (e.g., refusing to obey a
command); and it may be either a vertal in£§raction or some
bhysical pressure, or so on). Each of these asfects of the inter-
aétion'has value consequences for the sarticipants as well as in-
formatioqal consequences., For exaxple, a person might be expected
to prefer positive affective comments to negative affective ones,

behavior compatible with his own behavior to incompatible behavior,

- and so on.

This transacﬁional comfonent of tke interaction may be im-
portant and worthy of study for a muber of reasomns. First of all,
that component is important in its cw: right without regard for 1its
connections with the communicative compcnent. For example, the
character of the police-citizen encouzters in Chicago during the
1968 Democratic convention in terms of thelr transactlional compon-
ents (e.g., the degree of cooperaticn and conflict, the degree of
physical violence, and the negative aifect) clearly is an important
phenoﬁenon. The issue of police brutzlity and violence by both A

parties in such interactiqns is one wkich is worth addressing in
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and of itself apart from any insight it might also lend into other
aspects of the 1ntéraction. “ |

Secondly, this transactional component is likely to have a
close connection with the communication component of thé inter-
action and to reflect differences which occur on that level, For
example, the informational consequences of the statement "you're
under arrest"” are in many respects similar to the value conse-
quences for that same statement, Tﬁe verbal or physical response
of the person to which such a ‘statement is made ﬁill probably
reflect both of these components and be expressed in a parallel
fashion for both the transactional and the communicative component
of the interaction. Much as verbal and nonverbal behavior are
thought to reflect parallel channels of communication conveying
sinilar information (Knapp, 1972; Birdwhistell, 1952, 1970; Kendon,
1972) the transactional and communicative componeat of inter-
actions also night be éxpected to reflect similar concerns and
convey valued cbnsequenées and information which paralled eazh other
(i.e., they represent corresponding states),

Another reason why it might be useful to exazine the tran-
sactional component of interactions rather than the commﬁnicative
componegt is because of the tremendous legal and normative restrict-
ions on the behaviérs of police and ci?izen in police-citizen B
encounters. The sévgre regulation of such behavior (e.g., the
legal prescriptions against offering bribes, the regquirement of
reading a'person his Miranda warnigg, and so on) may be so re-
strictive that the communicative component 1s ritualized and re-

gulated so much that the real interesting behavior which explains
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.the character of the interaction is the transactionmal aspect.

Another reason for emphasizing the transactional component
might be its greater parsimony both in terms of the cozplexity of
the different states which are conceptualized and in the ways part-
icipants might be expected to respond to those states, Certainly
there are almosf infinite variations in types of information which
may be exchanged in 1ntéractlons. The types of valued consequences,
however may be rather‘crudely categorized in a few tasic cate-
gories such as positive or negative affect, cooperative behavior
and so on; Such general catégories for information aie not to my
' knowledge available in the literature, The symbolic interaction-
ists have repeatedly pointed out the great complexity of such
communicative interaction, The complexity of the states which are
possible 1s_far overshadowed by the even greater comnlexity of the
possible ways people may respond to such states, The coamplicated
processes enjbined by the symbolic interactionists to explain
interaction must surely be feared as much as they are admirxed, The
subtlety of such symbolic interaction, its nuances, the complex
decision, and so on are clearly far beyond curremt formalization
capabilities.

Perhaps by examining only that simple aspect of this type of
interaction uhiéh may reflect this mére complicated behavior is a
good strategy. Certainly, in temms 6f a formal theory and precise
enpirically testable predictions something must be done. Perﬁaps
it is thé case that interaction can be conceptualized as taking
place on a number of levels at once, There 1s.a physical level,

a blological level, a psychological level, a soclal level, and so

i
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on.‘ Of the two levels ¥hich approach the greatest level of ab-
stractions, the transactional and the communicative (symbolic),
perhaps we are better disposed to concentrate first on the simplest'
in hopes of finding out somethiné. This may prove inadequate and
the issue may have to be joined on the 1e§el of completely
symbolic communicative behavior, But it is a reasonable research
Judgement to begin with the simplest approach and hope it proves

successful.,

Individual Characteristics, There are a number of additional ways

in which partibuldr participants may differ. They may differ with
regard to a large number of personality characteristics such as
those pointed out by Vinacke (1969) or Becker and McClintock (1967).
These include authoritarianism, Michaevelianism, inner-directedness,
and so on, Participants may also differ in their ablility to

search for and process information (i.e., developmental differences
due to differences ih aging, IQ differences, and so on). Partici-
pants may differ with respect to a number of external character-‘
istics such as status, age, sex, race, soclal class, and 50 on.*
Kany of these differences may be expected to influence the character

of the interaction which occurs,

Specific hypotheses

This discussion illustrates some of the insights this

#Sex roles, for example may be compatible or incompatible with
the perceived character of police-citizen interaction (i.e,, when a
policeman feels he should be dominant and citizens submissive, if
the policeman is a man and the cltizen a woman, the the sex role
expectations of dominant-submissive relations may be compatable with
the police-citizen roles.)
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framework can provide for'understanding a particular case of
soclial interaction, Since this particular case of social inter-
action will be examined in some detail here, it may be heipful to
formalize a number of these insights as specific hypotheses to de
tested, |

There is one assumption in particular which is implicit in the

effort to model this phenomenon with a Markov processs

1) PFolice-citizen interaction is a precess which takes place

over time and specific actions at any point in time are, at
least in part, a function of actions which preceded them-—-
i,e., they are contingent on past actions.

" In addition, there are several assumptions pertaining to the role

differences between officers and cltizens:

2) Pclice respond more to their own past actions than to those of
citizens (i.e,, their current responses are more closely
‘related to their own past actions than to the past actions
of citizens),

3) Citizens respond more to the past actions of police than to
their own (i.e., their current responses are more ctasely re-
lated to the past actions of police than to their own past
actions), and

L4} Police officers will be more likely to respond with morxe
negative or redirective comnunicative acts than the response
of the citizen which immediately precedes their action; and
citizens will be more likely to respond with acts which are
less negative and more cooperative than the response of the
officer which immediately precedes them,

Two additional hypotheses pertain to the contingency on past events

. and the possible decision rules which gulde citizen and officer

behavior,

5) The model which provides the best fit-to the data will be the
rodel which assumes that current responses are contingent upon
both the most recent response of the other participant and one's
oun most recent responsej and

6) Both citizen and officers tend to ttilize a status-equilibri-
ation declsion rule to gulde thelr responses.
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The analysis which follows will seek to provide tests of these
hypotheses as well as to explore other interesting properties

of police-citizen interaction,
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Chapter 3

METHODOLOGY

The overarching objective of this reseaxch is to develop a
coherent conceptual fragework of social interaction which admits
of its processual character and to examine a specific case of such
social interaction--pclice-citizen encounters--in an effort to
test the utility of that conceptual framework, Hopefully in the
process some greater understanding of 1nteraction will result, Now
that the conceptual fremework has been presented it 1s.nece§sary'to

somehoW connect that framework to the empirical analysis. This is

‘a critical step which should not be taken lightly. Many past works

have been notably deficlient in relating theoretical developments to
the empirical phenomenon and have suffered as a consequence,

The objective of this chapter is to provide a number of
essential connections: connections between the concepts of that

conceptual framework and specific variables measured in the obser-

~ vations of police-citizen encounters to be analyzed here, and

.connections between the still rather formalized and conceptually-

orlented Markov models and the more data-pziented log linear models

which will be utilized %o analyze the data, In the course of making

these connections it is also necessar§~to describe briefly the

character of the obgervations of police-citiien encounters and the

methods of data collection enployed in obtaining them. It is also
122

s



123
necessary to point out that there are subtle differences betwsen
mathematical models and otﬁer approaches to empirical investigation,
and to warn of some of the problems which arise as a consequence of
these differénces. And finally, the specific strategy of
empirical analysis to be employed will be outlined,

The extensive use of mathematical models in this research re=
quires an understanding of the subtle differences between research
utilizing such models and other more common‘types of research,
There are mény problems which arise from the use of such models
which appear to derive in larée part from their mix of loglcal and
empirical bases for truth., The most effective use of sﬁch models
must include extensive tests of both their assumptions .and their
predictions, an exploration of the logical implications of the
rmodels, and explicit interpretation of the models in terms of the
phenomeﬁon of interest, The nature of these problems and the im=-
Plication they have for the analysis are very complicated énd will
not be discussed in detail here, In appendix ! 1is presented a
relatively brief discussion of some of these major points. In add-
ition, the interested reader is encouraged to explore a number of
past works dealing with some of these issues, including the foilow-
1ng.uorks in sociology: Lave and March, 1975; Leik and Meeker,

19?_5; Kaplan, 1964; end Willer, 1973,

A ﬁéikov Chain Model Of Social Interaction

Having earlier discussed some of the processes underlying
social interaction and perspectives others have taken regarding
various aspects of social interaction, it 1s now the task to develop

& way of conceptualizing this process so that it may be examined
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empirically, Here this will be dope by working with the general
‘states spoken of earlier in connectlon with the normalized decis-
jon form representation of the decision task, Those states, recéll,
are general éategories which deséribe tha system at some point in
time., Those states chould be meaningful representations of some
suista.ntive aspect of the social interaction. They should be
satually exclusive and e@tive, and they should characterize all
social inte_raction in question at 211 points in time, If one can
characterize a particular form of soclal interaction in this
fashion, it has already been shown how this may be used to con-
ceptualize the contingency beiween the iwo participants and thelr
underlying decision behavior., Here we will use this sane concept
) to form a bridge between these conceptual discussions of the under-
lying process and the émpi.rical exaxiration of social interaction,.

H§ may'define a vector of all possitle states which character-

ize social interaction:

S = (31'82'53""'311)
These n states are mutually exclusive and exhaustive.
P(si,sj) =0 foralligf} (rutually exclusive)
sum P(si) =1 (exhaustive)
Any p&:ticula.r social interaction process observed over time could

thus be represented and described as a seguence .of states s

1
. (t)
which characterize the system at axy tirme, t. For example, a

particular interaction seguence aight look as followss

8, ! s2 8 s
1t t+1° 1t+2. 3t+3' 118,

S s
> »
L+l 2t+5_ t+n
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Up to this point tﬁe system has simply been described., In
doing so assumptions of discretevspace.and discrete.time have
been impilcitly made, These a#sunptions are not without.their
consequences; but they correspond to those already made earlier in
conceptualizing the underlying processes and they are consistent
with the method of data.collection enployed to qbtain the data
which will be analyzed here {see the section to follow). The
states of the system at different points in time might be ¥elated
. to each othexr in any of a number of ways, If that relationship is
one of a number of specific types given.considerable attention by
statisticians in the past then it will be possible to use some of
the insights generated by those previous statisticlans and re-

searchers to derive a number of predictions about the character-

istics of these interactions as they unfold over time, In parti-’
cular, one of the simplest models which has been used to describe
such processual data is a Markov model. A Markov process is one

which has a number of important properties, A Markov process may

be said to describe a particular type of social interaction if the

following assumptions are valld:

Assumption 1; The Markov Assumption,

The propability of occurrence of a particular state, sj, at
time t+1 depends solely on the state, 5y4 which occurred at the
immediately preceding time t. In other words, a Markov process may
be described by a transition mafrix, To The rows of this trensition
matrix represent the possible states occurring at time t, and the
columns represent the possible states at time t+1. In each cell of ' EV

the matrix is the conditional probability, pij' of state j occurring

P T ey Y e T P : e e e
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at time t+1 glven that state i occurred at the previous time, t.

Piy Pip e Py

T= -{1’13} T | et eepygeee by

Pn ... Pon

where Pyy = (s 15, ) wheret 4, 3 n

_ Jper Lt
satisfies the constraints of probabilities O pij 1 where

P13
i 1, J n. Since the process must always occupy one of the
states,

‘n

z pij"i 1=1,2, seap

3=1 '
and the $ystem 1s described by n possible states which may occur
at any time and which are mutually exclusive and exhaustive, At
any one time the current state of the system may be characterized
by a probability vector S consisting of the probadilities that the

state is in any one of the n possible states
S(t) = p(s, ),p(s, deeeesp{s_)
17772 e

From this assumption,

S(t+1) = T . s(t) ’
If this assumption is not true when states are defined a parti-
‘ cular way, it might be true when they are defined in some other
fashion (e.g., when a new state is defined which is the Joint occur-
rence of two of the states as previously defined), Exploration of
this assunmptlon with a number of possibie states defined by

successively combining old states until the assunption is itrue is
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referred to as examining the order of the Markov rodel, For ex-
ample, thé aésumptioﬁ might be found to be true for the second order,
A Markov model of second order is conceptually equivalent to a
nonMarkovian process where present actions are contingent on the

past two actions,

Assumption 2: Stability.

The transition probabilities in the transition matrix remain
constant over time. That is,

P« = p(s 15, )} where 141, 3j%n and 1=0,1,2,...
1 dear e o

Assumption 3: Homogeneity:

The transition probabilities in the transition matrix are the
same for all classes of individuals, types of interactions, and so
on, . That 1s, the Mafkov model which is described by the tranéition
matr;x 1s assumed to be the same for all interactlions under con-
sideration,

Pyj = Pyy 1% ksm .
where k is the category of some third variable for which the ﬁrocess
is hc@ogeneous. This is not a very restrictive assuaption, since if
there is some reason for believing there are substantial differences
in the Markov process parameters for different sets of interactions,
for different people, or whatever, then different paranmeters may be
estimated for each of those subsets of the interactions considered,

' Three standard ways of representing Markov models are as tree

dlagrams, transition diagrams (graph theoretic devices), and

transition natrices, The tree representation of a task is closely

A D——
b hada el 5 o
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related to pormal form decision task representation. Only tran-
sition diagranms will be used here., Such a rePresentation is pre-
sénted in Pigure 3,1 This has all the properties of transition
diagrams as discussed undér Assumption 1 above,

The advantages of sﬁch models 1s that if they hold, it is
possible to éenerate a mumber of interesting predictions about the
phenomenon which should hold from the mathematical properties of
¥arkov chains, Those properties have been extensively explored by
rmathematicians, In additlon, the interaction can be summarized
very‘efficiently with only a very few parameters, It is also
possible to infer some of the underlying processes related to de-
cisions of interest by interpreting the parameters and components
of the nodel., On the other hand, if it doesn't hold, then by com-
ﬁaring the nodel to the data some insight into the nature of the
data may be gained and some idea of the type of modei which might

better fit the data may be galned.

The Data
The data analyzed in this study were collected in a recent

study conducted by Richard Sykes and his research team.* During

the second phase of the study one thousand six hundred and twenty

two police citizen encounters were observed by trained observers

S G

over a period of approximately one year in St, Paul, Minnesota. -

Four observers rode in randomly selected shifts in the squad

*#"Comparative Quantitative Analysis of Police Encounters,® Center
for Studies of Crime and Delinguency, NIMH, U. S, Public Health
Service, =Richard E, Sykes, Principal Investigatdr; John P. 2
Clavle, Co-rrincipal Investigator,
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FIGURE 3.1
FIRST-ORDER TRANSITION MATRIX
Action at time ¢t by actor A
Past Action at
Time t-1 by Row
Actor A (1) (2) (3) Total E
(1) pll Plz P13 ’ Pl' 4
(2) Py P, ) Ppe E
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cars of poliée patrols, Each pairol normally consisted of tuq
;olic; officers and one observer, Those observers coded directly
‘encounters as they took place., The sampling design involved the
coding of critical events. Each encounter which occurred waé
coded: within each encounter interac£ions were coded as they took
place. This'design may be cpntrésted with a design where time
intervals would be coded regardless of whether an interaction took
place or not.

These data are the result of significant advances in measure-
ment made by those researchers in developing an extensive inter-
action code, "Police T¥,"(Wallen & Sykes, 1974) and in developing
sophisticated hardware and procedures for coding observations
which make possible real-time encoding of data. (Sykes, 1973) The
hardware system enabled the obseiver§ to code directly on magnetic
tape as the interaction progressed., Those tapes were later con-
verted directly into conventional computer data storage tapes

~utilizing machines developed in that line of inquiry by tﬁe invest-

1gative team, These data consist of systematic observations using
that interaction coding scheme and hardware system to code behavior
along several dimensions and create a record of the interaction as
it takes place over time. Process data such as these for such a
large number of cases collected in a field study are not at ail
common in the social sciences and éonstitute an unuéual and sign-
ificant opportunity to systematically explore the process of
social interaction in a natural setting,

The quality of these data appears to be very high., The very

sophisticated equipment is likely to have reduced much of the error
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involved in collecting this data (to say hothing of making this
data collection feasible), Ir addition, the training procddures
for the codefs were extensive and the checking and monitoring of
the data collection process ware vigorously pursued., Extensive
cleaning of the data was carried out a.ﬁd a mumber of previous
analyses have already been comducted which are likely to have ex-
posed p;oblems which might have existed in the data and have pro-

vided an opportunity for them to be corrected.

The Sanple
Not all of the 1,622 police-citizen encounters observed in

this data set were amenable to the relatively simple conceptual

framework and empirical analysis procedures vwhich are availble for
this analysis. In particular, the conceptual framewoz;k is focused
on the social interaciion betw=en participants, It is _clea.r that

1f there are more than two pa=ticipants the character of the inter- e
action pr'ocesé becones exceedirzly complex., For this reason it is
useful to limi.t_ conéideration in this study to only those encounters 3
for which a minimal number of participants were present. Because,

in almost all cases, there were two police officers present, this

7, e

would include encounters with axly one citizen present.
The conceptual fra.m_ework also suggests that there are a number

of other variables which might have strong impacts upon the charact-

s Eong

er of the socisl interaction which occurs. Those include the char-

. B
~acteristics of the individuals, the particular role expectations and -
the na.turé of the encounter siiuatlion. Controlling for very many :
of these at once immediately reluces the working number of encounters -

: E

drastically, So it is only rossible to control for a very few of
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these variables in order to maintain sufficiently high numbers of
encounters for analysis. It is not possible to kﬁow precisely
which of these varlables would be most important, but the decision
here 1s to control for the role demands upon the rarticipants and,
in the same proceés to control one aspect of the encﬁunter situation,
Only those encounters in which one citizen was present and that
citizen was an alleged offender were considered, It is considexed
likely that the interaction between police and victims would be
quite diffexent in character from that of police and alleged
offenders,

This resulted in a sample of 159 encounters which could be
examined, That sample was further reduced by consideration only of
those encounters in which 20 or more interactions took plaqe; It
is reasoned that many very brief encounters would not make it .
rossible to examine the dynamic character of the interaction proocess
. over time, It is quite possible, and even likely that this sel-
ection blased the sample in favor of & specific type of encounter--
i.,e,, perhaps one 1n which there was & more serious crimé which
occurred, or in which there was less cooperation on the part of the
citizen, or perhaps it would be different from the shorter encount-
ers in other wayé. However, an examination of the entire sample of
these 159 encounters when compared with that of the subsample for
specific'typeé of analysis {transitlon probabilities for a first-
order model) found essentially no difference. This 1s not the best
test of tﬁe differences between these two sampies; but it is some

indication that they may not be very different, Nevertheless, it

should be recognized that the generalizability of this study may
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not e;ttend 'beyonc_l relatively locg police-citizen gncounters with
alleged offenders, It should also be recogxzized that the analysis
is even further biased in faver of the long encounters because the
unit of analysls for this study is an interaction which occurs
during an encounter.A The encouziers with more interactions thus
contribute more to the results tan the shorier encounters. That
bilas is assessed in some respects by the laier analysis of the
stability of the encounter processes over time which indicate very
little differen_cé between early and late encounters, Again, this
15 not the best test of this bizs, but it is an indication that the

magnitude of the problem may not be great at all,

Operationalization of Concepts

There are two types of data which need to be considered in
this study: data pertaining to the encountér as a2 whole and data
pertaining to the specific imteractions taking place during the
encounter, The uhit of analysis for this siuiy is the particular
interactlon; not the entire ercounter. Hence the primary concern
here is with the data characterizing the irteraciions (the process

codes), although & number of imsortant variables characterizing the
| encounter as a whole will be exzmined.

Because the primary conée::z of this view of the interaction is
its processual character, it is necessary to have data which reflect
the sequence of interactions as they are observed over time. Those
d.ata. nust maintain the sequence of the interzaciions as they occurred
and they must_ characterize imreziant aspects of that interaction in
terms of categories which apply ai. all points during the encounter

in order to meet the prerequisites set down for the data in the
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conceptual framework, The data examined here of police-citizen
encounters meet all of these constraints. Each interaction as 1t
occurred was coded along a number of dimensicns. The sequence of
the interactions as they occurred was preserved, and in addition,
the elapsed time during the encounter mas also preserved, Hence
these data may be treated as discrete state data with either
discrete or continuoué time,

The procedures and codes utilized in this data collection
procedure are based on the Police IV Interaction Code. This
observational code is the fourth in a series of such codes developed’
by Duane Wallen and Richard E. Sykes (wallen and Sykes, 1974),

That code 1is very extensive and complex and is described in detail
in a manual which was uéed for training observers in its use, Here
only the specific parts of the code which were utilized exten-
sively in this research are described. Those are the process codes,

The two proceés_codes of interest here are the interect code
and the operator code, These codes were used to describe the inter-
action which took place du;ing the encounter, Each interaction (1.
e., a statement, question,.threat, or other verbal actibn) was V
coded using these codes. The interacticns were coded invthe seq-
uence_in which they occurred as the& occurred by the observers util-
izing electronic encoding équipmept.

The inieract code has the following siructure:

(R + (R) +CD +.IF + &)
That is, it consists of a minimum of four nusbers { (R) 1s im-
plied usually,, nore may be added when coaplex codes are required),

The first two numbers of the code on the left represent the role of
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(1) the participant initiating the action, and (2) the participant
to whicp the action is directed., For the sample of encounters
exznined here there was only one citizen present and hence the
rale can only take on two effective values;#

Role; 1 - citizen
0 - officer

For example, the citizen may speak to the officer (this Bénld be
coded 10..,), or the officer may speak to the citizen (Ol....), or
one of the officers may speak to the other officer (CC). The
t2ird number in the interact code specifies the content domain of
the interaction. Communicative acts in the legal or emcounter
zexus content domain refer to the reason fof the police-citizen
encounter (e.g., for a traffic offense, statements referxrirg to
the alleged offense). The éontent dom#in ray be one of these

possible categories,

Coatent Domains

3 - legal or encounter nexus: communicative acts dealing
with.the reason for the police-citizen encounter—-e.g.,
for a traffic offense, communicative acis cozcerc
with the alleged violation,

5 - behavior management: communicative acts concer=ed with
the physical or informational manzgezent of the encounter-
-e.g., & direct order by the officer for the citizen to
step aside,

7 - interpersonals communicative acts dealing wiih the person
to person contact, including interpersonai relations of
the participants uith one another or the seexi:g or
giving of assistance.

*There were generally two officers present, However roles
are exanined here, not individuals and hence the conmunicative
acts of citizen-officer are treated as coning fro= the sane role,
In addition intra-role communicative acts (e.g., officer to
cfficer acts) were not considered. Cnly inter-role communicative
acts are analyzed,

gt

fix
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The fourth number in thelinteract code is the intensional form.
The intensional form may take any of four possible valuess

Intensional Forms

4 - statements provision of content domain relevant infor-

mation )
6 - question:. effort to elicit domain relsvent information
or action
8 - mands obligatory or coercive directive (e.g., a command
or order)

0 - accusation: accusation relevant to the domain .

These categories refer to the function of the communicative act,
rather than its grammatical character, where those differ.

The final number in this code would be the affect code. The
affect code may take on any of three possible values: This code
rates the affective or emotive loading of the communicative act
on a positive to negative scale.

3 - positive regards the act enhances socid bility and
might include complimentary qualities of warmth,
deference, understanding, and so on

5 - neutral regards this act nelther enhances sociablility
nor serves as a detriment to interpsrsonal relations

? - negative regard: this act is normatively considered as
detrimental to interpersonal relations and may include
derogatory content such as hostility or sarcasnm.

The affect coded 1s the affect directed at the reciplent of the
action (e.g., a person mad at the world would not be coded as
negative in affect unless that anger was directed at the récipient
of the communicative act).

There are many more qualities to this code which could be
considered and this is & much simplified version of the code,
There are many significant variations, exceptions, and special
cases which Wwere critical to the encoding of the data, but which
do not bear sutstantially upon the 1ntérpretation of the outmut

data because they were all processed to produce this outcome code

AT Neey T e RIS
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for the interaction. The interésted n_aader-is encdura.ged to
@ore the entire Police IV coding manual,

For the purposed of simplifying the coding scheme to ma;ke it

possible to code interactions as they progress, an abbreviated

. version of this code was used, This involved the use of the
operator code, The ol;erator code takes the .follouing form:

(R2 + operator)

When an 6perator of the fomm (R2 + operator) follows an interact
code of the form (R1 + (RZ) +CD + IF, + Ai) then the operator
specifies a2 second segnént of the same form of interaction with

" role Bz, content domain, CDI' intensional form, IFic' and affect

A, ¥here IFic is a complemeht of IF1 which may take one of two

1
forns, which for our purposes here may be described as compliant
or noncompliant, . The operator takes on one of two values which

indicate the form of this complement of IF as below:

Cperators 4 - noncompliant, indicating a response which
may be interpreted as noncompliant relative
to the original interact code which this code
follows (e.g., & refusal to answer a question,

a denial of an accusation, and so on) . ;
9 - compliant, indicating a response which may be 5
interpreted as compliant relative to the =

original interact code (e.g.,, an answer to a
question, an.admission, and so on)

This code can only be used when the interaction occurs in a number

of contiguous segments or strings which reflect interaction which

is centinuous in some fashion (1.8., vpertaining to the same content),
The operaior i1s an optional form of coding. Even though it may be
possitle to code the event using an operator, the coder may elect
to code it using the complete code. However, all coders exhibited

extensive use of the gerator code. Interaction is con_nmonly relatively
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fast so that it was surely simpler and easier. It 1s likely that
the code was routinely used when appropriate,

These codes are quite complex and an extensive empirical
analysis of the entire code category schene wduld require huge
masses of data exceeding even thé very large data sets collected
by Sykes and his collegues, In addition to the problems in achiev-
ing the necessary sanple size such an analysis would involve a

tremendously complicated set of data which would require great

- skill and time to model., Hence, it is desirable to reduce these

codes to a manageable level of complexity for the purposes of: this
analysis, The objectives in this simdification are o maintain
useful and interesting distinctions provided by the code to insure
that important faceté of the police-citizen interaction are being
represented by the codes, to maintain codes which could have
reasoﬁable connections with potential underlying decision processes
{e.g., choose codes which might reflect states which could reason=-
ably be differentialiy valued), and to insure that there will be.
sufficlent variation in the distribution of codes so that they may
be effectively analyzed without overwhelming problems of sampling
exrror affecting the estimatlions of parameters for the models,

. The content dozmain was immediately excluded because of the
fouf substantive codes, it contained the categories for which some
notlon of differeﬁt&al preference was leasf reasonadble to aaser£
(e.g., could it reasonadly be sald that behavior management acts
would be preferred more or less than those which were personal?).
It is also possible tolinmédiately eliminate the second role (the

person to whom the interaction is directed) because in the sample
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where only one citizen, an alleged offender, was present there
could only be one possible direction for an interrole communicat-
ive act when the role of the person carrying ou;t that act is known
(e.g., the only interrole communicative act. for an officer would ‘
be with the citizen as the object).

Thisv leaves ohly the three codess affect, intensional form,
and operator, In Ta;hle 3.1 are presented the distribution of
interactions among the possible categories created by the
simultaneous consideration of these codes occurrihg for the en-
counters studled, From these data it is cléa.r that there are
problems in the distributlon of these data, Positive and negative
affect, for exa.mple, occur very infrequently relative to neutral
affect, ..In addition, noncooperative fesponses_ a.re somewhat un-
conmon relative to coéperative or non-opei:a.tor responses., Mands
and accusations also occur condiderably less frequently than
questions anﬁ statements._ Thus, &ithough there is an impressive
munber of interactions examined, the frequencies are rather unevenly
distributed among these possible cells.

A number of. _possiblé recombinations of these cells were ‘
examined in an effort to produce fewe_r and hence siimpler cells with
reasonable distributions of events so that they could be analyzed,
The simplified versilon which wa.s‘finauy chosen for analysis is
that presented in Figure 3.2. These three categories of mspoﬁse
are considerably si.nple_r than the 36 catégories possible in Table
3.1, They also have a reasonable frequency of occurrence, And 1t
is possidble to posit a.f. least a rough order of preference among the

. categories whefe a complidnt response would probably be preferred



.‘f""‘-“' :

e,

s

o

TABLE 3.1

DISTRIBUTION OF OBSERVED RESPOMNSES AMONG SELECTED
CATEGORIES FOR SAMPLE CP POLICE-CITIZEN -
ENCOUNTERS WITH ONE ALLEGED VIOLATGR
PRESERT

Operator

Intensional None Conmpliant Foncompliant '
Form Affect Affect Affect X

+ 4] - + o] - + 0 -

SRS

Statemant 20 325 18 8 1299 W 5 59 6
Question 16 493 3 14 124 Y 2 22 6

¥and 6 i 13 ot 346 1 4] 23 12
Accusation 2y 24 31 21 . 358 24 17 1y 15
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FIGUaZ 3.2
VIS COUTLIG. SCiHEHS
Operator
None Compliant Illoncompliant
Statement
1
Question
2 3
Mand
3
Accusation

1 = Redirective Communicative Act (i = 873)
2 = Conplicnt Communicative Azt (N =3265)

3 = Negative Conmunicative Act (1 = 7885




rules and strategles which might eventually be exzained,

- data considered here, Only a few of these are domsidered in this
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by the participant to whom the response is directed over a negative
or redirective respbnse, and a redirective respoase wuild probably v

be somewhat preferred over a negative response, These categories

also offer promise of being relevant toazazmber of possitle decislon

To 1}lustrate these codes, the exanple first rresenmted in
Figure 2.1 1s reproduced in Figure 3.3 with the revised codes to
thé left in the margin, The 0 or G indicates whether the actor
initiating that response was the officer or the citizen, and the
subscript (1, 2, or 3) indicates the cods of the response as
defined in Figure 3.2.

In addition to shese proéess codes it is also mecessary to
employ & mumber of variables which cbmc@ze the extire encounter.
Va.:ia.'bles characterizing the characteristics of the participants
or the nature of the decision task, for exanple, charscterize all
interactions within a particular encounter, There were a great

many such variables measured for the police-citizen interaction

stu@, however, In selecting a sample of encounters for examination,
as nentloned earlier, only those encounters uer'e selected which had
simllar decision tasks in the sense that they had only one citizen
present and that citizen was cast in the role of a ms;:-acted ‘
offender. Another task characteristic is exazined later in testing
the assumption of homogeneity of the KHarkov process: ths nature of
the offense as measured by whether it was a traffic cZfense or

some other type of offense. One characteristic of the participants

also will be éxamlneds the apparent scclal class of the citizen
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_ FIGURE 3.3
HYPOTHETICAL INTERACTION SEQUENCE*

Situations A young man in a new car has just run through a

red light and is speeding along a side street, A
policeman in-a patrol car pulls him over and stops.
The officer has just approached the man's car and
speaka to. him through the window,

*Let®s see your license, buddy.”

Looking nervous, he fumbles with his wallet and
finally hands his license to the officer.

Reads the license, *Bill Smith,..., What's your
address, Bill?7"

1412 Rosemary. What's wrong, officer?”

"What's wrong! You'rs in a heap of trouble, boy.
You just ran that red light back there and I clock-
ed you at 55 in a 35 zone, Just what are you try-
ing to prover" :

"Nothing,bofficer. I guess 1 just wasn't raying
attention. My wife just had a baby boy and I'm so
nervous I just can't think about anything else. I'm
real sorry. I'm usually a very careful driver."
"Really? Have you ever had a ticket before, Bill?"
"Yes, but it was just a parking ticket, sir.”
"That's all, you're sure?®

"Oh, yes sir!"

Hesitating and then writing a ticket. "0, K. I'm
going to have to give you a ticket for that red
light, I'll let the speeding go this time, tut
you'd better watch it in the future,”

"Oh I will, sir, You'd better believe I will,
Thank you,*

Adapted from an example in Wallen and Sykes (1974).

i
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{e.g., whether Qiddle/upper or lower), Other variables could and
should be examined in future research, These were chosen here
because tbéy appea.fed to be the most li_kely variables (as
ﬁentified in the conceptual exploration of the case of police-
citizen encounters) to have an impact upon the processes which

occurred.

Analysis Pfocedﬁfeﬁ

The empirical data required for analysis of the assunmptions
and predictions of Markov models for social interaction conmsist
pu:lé&rﬂy of contingency tabl‘es,.' For example, to estirate the
transition probabilities for a system of interacting individuals
‘frem a state at time t to a.nothér staté at time t+1 one could
sinply éxanine the contingency table consisting of rows represent-
ing the possible staf.es at time t and columna‘repregenti-ng the .
possible states at time t+1., An observation would be recorded for
each cell x

v 1
state §.at time t+1.

.when the system was in state 1 at time t a.nd was in

Typical contingency tables which must be analyzed would
involve. a number of dimensions reflecting the choices at different
related times during the course of the encounter and one or more
otbér varisables of inte:r-:est which might affect choices. For
exanple, consider the four-dimensional contingency table with
dinensions ' '

1) cholice of participartA at time t,

2} cholce of participant B at time t-1,

3) -choice of participant A at time t-2, and

%) role of participant A.

This would be a 3 x 3 x 3 x 2 matrix because there were three
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possible cholces at each point in time for each participant (re~
directive, cooperative, and negative) and two possible roles
(citizen or officer),

These conth;gency tables may be analyzed by comparing the
fit to the data of a mmber of log-linear models with varylrg
effects present, For every contingency table.there is a general
log linear model, analogous to an N-factor ANOVA model which
inposes no restrictions upon the -data and which provides perfect
- maximum likelihood estimates of the expected values for each cell,
For example, in the 3 x 3 x 3 x 2 matrix under consideration each
cell (11,12,13,14) would have some observed frequency, xiiizi 311\‘,

and some expected value, m My 444 For such a data matrix the
172 3

general log linear model would appear as followss

log %112131“ B TE) + "2(1,) ¥ 3(1,) *u)
+ “12(_ 41 M ®13(1,15) + “23(1213) “2#(1214)

a(1,1,) T V(e 44) + “123(1 11213)

4'
21,1 14) (1) “134(111314)
¥ P123(111,1,)

Where the first subscripts of the u-temms refer to a set of dimensions
and the second ones (in parentheses) refer to categories for
those diménsions,#

The u-teﬁns are analogous to the main and interacion effects

*In the remainder of this paper only the first subscript will
be included in order to simplify the presentation.
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represeﬁted in AKOVA (multifactor analysis of variance), A first-
order u-term (one having only one subscript) correspods to the
effects of a dimeﬁsion independent of the effects of other dimens~
fons, A secodd-order u~tem corresponds to the dependence bf the
two dimensicns represented by the two subscripts (this is analogous
to some confingent relationship among these variables or some
assoclation between them), A third-order ﬁ-tem correspoads to
an interaction effect where the relationship between two of the
threé dinensions represenmted 18 conkingent upon ths value of the
third dimension, Additiomal rth-order u-temms are analogous to
their corresponding (r-1)th-order interaction terms in the ANOVA
model,
| When attention is restricted to hierarchial log linear modelvs
(models where higher order u-tems only appear when all lower-
oxder u-terms possible with those same dimensicns also appear) a
standard iterative proportiocaal fitting procedure (Deming and
Stephan, 1940) may be applied for computing the maximum likelihood
estimatea of the expected cell values for the models.

The £it of each model to the data may be assessed by one of
a number of statistics distributed as chi square with degrees of

freedom equal to the nmumber of cells in the table minus the number

. of. paranaters which are estipated, The recommended statistic

(Bishop, Fienberg, and ‘Holland, 1975) is the 1ikelihcod ratio

statistic, G defined as followst
A
m .
62 = «2 sun x,log o=

g 1

with degrees of freedom appropriate for the estimate of Qi'
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where W, 1s the maximum 1ikelihood estimate of the frequency in
cell i1 and x, 1s the observed frequency in cell i,

This statistic is recommended because 1t is the quantity
ninimized by the maximum likelihood estimates of Byo and hence is
an approprilate summary measure 'or goodness of fit of the model,

In addition, it may be partitioned in a way which makes 1t possible
to conveniently test for the presence of specific effects in the
data. It can be shown that “if G> (2) (the fit of model 2) and

6% (1) (the fit of model 1) aressynptotically distributed as chi
square with v, and v, .degrees of freedom, respectively, then G2
(241) is ssynptotically distributed as chi square with vy
degrees of freedom® (Bishop, Fienberg, and Holland, 1975:127).

¥hen two direct models differ only by a single u-term, the differ-

2 of the two models applied

ence in goodness of fit statistics G
to the entire data matrix is equivalent to an examination of the
parginals for the uwterm of interest, )

Log linear médelé thus cc;nstitute a general procedure for
testi_ng a nunber of hypotheses about the presence of absence of
specific effects in complex multiddm ensional contingency tables,
These precedures may be utilized to explore multidimensional
contingency tables for a wide varlety of purposes. One specific
task i_thich can be performed utilizing these general technigues is
the exploration of a mnmber of assumptions of Markov models (e.g.,
see Bishop, Fienberg, and Holland, 19’}5, chapter 7).

The exploration of Markov models 1is greatly facilitated by the
application of log linear models, This is the case because the

general program for these models, CTAB, now available in SPSS is
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a ﬂexible prograam capable of making the varied tests of relevance
to Markov models (in addition to many others)., Other general
programﬁ for those tests were not previously available. As a
consequ'ence, these tests previously required great efforts in de-
veloping specific cémputer programs or calculating by hand goodness
of fit statistics for extenslve matrices, In addition, the general
log linear approach provides additional insights which might not
have been made so salient by Markov techniques alone,

The pursuit of Markov structures in multidimensional con-
tingency tables also nicely supplements the general log 1in§&r
moaeiing procedures. One of the characteristics of such a general

procedure as log linear models, like ANOVA which preceded it, is

that there are so many possible effects to investigate, and so

many possible combinatlons of models that these is some need for
direction in the search through the possible models, Ths specific
hypotheses of Markov models offer one set of specific hypotheses
which may be explored With a finite amount of time and which offer
the promise of a great many interesting deductions and interesting
properties if they prove tb hold. If they don't hold, they also
offer the very useful baseline of a simple Markov process against

" which to contrast the processes which actually occur,

The specific points at which Markov assumptions may be trans-
la.ted. into loé linear models have been sketched out by Bishop,
Fienberg, and Holland (1975)., Here those connections will be'
elaborated, hopefully clarified, and generalized,

Thesconnections may be 1llustrated with the 3 x 3 x 3 x 2

contingency table discussed earlier, The first three dimensions
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of that table represent choices of participants at different points
in time relative to each other (e.g.; choice at times ¢, t+1, and
t42). The assumption that a first-order Karkov model fits the data
would imply that the choice of a participant st any time would
depend solely on the choice which immediately preceded it, [i.e.,
the choice at time t+1 would depend solely on the choice at time t,
and the cholice at time t42 would depend solely on the cholice at
time t41). Stability over time implies that whenever one rth-order
u-term representing cholces at different points in timelappears,
then all possible rth-order u-terns representing choices at Eom-
parable points in time must also appear. That is, if the choice
at time t+1 depends solely on the choice at time t, and if that
dependence is stabie over time then the cholice at time t+2 must
depend solelyhbn thé choice at tine t+1, and the effects must be
the same., Thus, in general, for some n-dimensional contingency
table contalning k' dimensions each fepreéentlng choices (actions)
at related periods of time (e.g., action at times t, t41, t42,..s
t+(k-1)), then a log linear model corresponding to a stable Markov
process of rth order would include all u-terms of rth order or

leés representing only dimensions of choice:h For 1ns£ance, in our

- .
Note, only hierarchical models are consldered here so all u-terms
of order less than r must also be included, Conceptually, this is
not bothersome, since it is quite reasonahle for main effects and

lower order effects to also exist., Empirically, we can examine
models in such a way as to identify the relative contributions to
fit of each of these terms and provide some insight in that
fashion as to the relative importance of thes higher and lower
order effects.
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example ma.irlx, a second order, stable Markov process would be
represented by the model:

leg 3111213’_“ = ud uy + w, + u3 +uy, + u12.~+ u.l3 + u23 + um3

A first order, atable Markov process Would be rep:;esented. by the
nodels

108”1112131‘}+u+“1+u2+u3+u‘++u12+u23

A zero ordey stable (Nonmarkovian) process would be represented by
the model
log n =y + + +u, +u
141,158, b B T T
One might also exm;xi_ne a self-contingent model as described earlier

in the conceptual discussion of sacial interaction. In this model

" the reaponse of a particular participant is contingent only upon

his own previous actions., In the data under exzmination here since .
the data have been constrained so that the participants always
respond to eaéh other sequentlally and one person never responds
twice in a row, the person’s most rscent own past résponse would
bYe the response which occurred two stefs béck (eegsy if the current
response is t, it would be the response occuring at time t-2),
Such a first-order self-contingent stable Markov process would be
represented as fbllowsn

log m. : : : ’
1112131q,=u+u1+u2+u3+ub+u13

From time to time it is also of interest to assess the re-

lative contribution of other variables in estinating the expected
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values, Ths strategy here will be to progressively explore various
asgsunptions of the Markov process, identifying inportant variahles
which need 1o be considered in providing accurate estimates of the
expected values and identifylng others which may be safely lgnored,
As important variables are found further tests of additional
@Mea ¥i1l bs made on the expanded model incorporating all
relevant variables found to be important in past tests. So, for
exaaple, if a first-order Markov model is found to fit the data
relatively well theniother. vatiables will be exazmined as they impact
upon that -first oigier model, Let us assume for the noment that
it w111 be found thal a second orxder KMarkov model is required to
adequately fit data in a four-dimensional matrix contalning only
choices at times t, t+1, t+2, and t+3. Then to mestigate the
inpact of role on that procéss we would require a four-dimensional
na.tri.x containing - choices at time t, %1, t+2, and role. In such

& natrix we might consider the following modelss
1) 1log m1112131“ Sudu U, bug by tu, g by,
+ g5+ ugy h, +uy,
2) log n11121311+ ™ UHU by g b, gy o g -
b Uit s A s E
1 o u+u1+u2fu3+uu+u12w23+u13m123 :

R o Y 38 g

3) logm
! 111213

For model (1) role impacts only upoa .the first-order u-temms for
choices, This is conceptually equivalent to ths only difference
between choices for different roles being some different distribu-

tion of choices (_e.g. , officers might be less cooperative x:-::
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than citizens in overall responses), These terms represent

situational differences in the technical sense of situations as

tha coabined product of the task characterlatics and past events
which affect the interactions for the individuals involved. In
nodel (2) role impacts upon both the first order u-terms for
choices and upon their second order terms, In this model the im-
pact of role i3 both in terms of differences in the distributioﬁ
of cholces and in the different first-order contingencies (i.e.,
officers may differ from citizens not only in having fewer aggre-
gate codpera.tive responses, but t_hey may also tend to respoz;d to
the last response of the citizen in different ways than the citizen
responda to the officers last response). Here role affects not
@y distritutions of dicisions but possible first-order decision
rules and ths contingent character of the interaction such as would
be expected for a first-order Markov proceas. And in the finai
_’.nodel,.aode]. (3),‘ the effects of role extend even further to also
include effects upon seaond-order contingency and the possitle
second~order decis_ion rules which the .different participa.nté may be
utilizing in a second-order Markov process,

By examining all of these models ar;d the differences in the
GZ reasure of goodness of fit between them: one may assess the
extent to which a particular effect is present in the data, It
might be, for example, that officers and citizens have no notice-
able difference 1n decision rules, but they do differ considerably
in the proportion of choices they make of each type. This wowld
be quite different from the case where they show marked differ-

ences in declsion rules,
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The general strategy of analysis which W11 be employed here
will be to exanine a series of multidimensfonal contingency tahlés
sirzilar to the one just discussed, Each of t_heée will be conceptually
equivalent to this example matﬁx collapsed along certain dizernsions
perhaps, and expanded along othera to make it possible to test a
variety of hypotheses with the greatest amount of clarity and simpli-
city. Families of hierarchical log linear models will be exaxined for
each matrix in order to test specific assumptions of the Markov models
for these interaction data., ihen all of the important effects which
contri‘bﬁte to providing & fit for the data appear to have been found
the permissible collapsed version of the data ﬂll be presented which
will jllustrate the variables which must be considered in adeguate
rodels of this process and their relevant effects,. Affer an adeguate
nodel has besen formed the subsgtantive intprpretation of these effects
and ths logical implications of the model will be explored with re-
gard to how they relate to the hypotheses posed initially ard to the

1nsights into the Pbenomenon generated by this analysis,
Cne problem vhich should not be overlooked is the fact that inde-

pendence in a nodel implies independence in the collapsed versions:of
that same ta.bie, but not vice vers#. This is the o0ld problem 'irizicﬁ has
always existed in categorical analysis of interacticn, It is never
possible to conclude a variable has no effect without investigating
that variable, Kor is it possible to conclude that there is no inter-
“action with other variables, For this reason, there is always the
possibility of confounding results by not considering key varisbles.
For exasple,.a ceomparison of a thir;i and a second-order nmodel may mLa.ke
it possible to choose a second-order model over a third-order model,
But this does not recessarily imply that a fourth-order model might not

be still better, or a fifth order model, and 80 on.




Chapter 4

RESULTS: SELECTION AND VALIDATION
OF A MARKOV MODZL
It is generally necessary to fes"é both the assumptions and the
predictions of'models because the fit of a model to the data is

rarely perfect and slight discrepancies may lead to predictions

“which are incorrect even though the assumptions are substantially

correct. In this chapter a number of models of police-citizen
ﬁ:haractions will be examined empirically.* The model from among
these which best fits the assumptions of Markov models will then
be further eiamj.ned empirically by testing sevéra.l of its predict-
ions, Ii_‘ the results indicate that the model 1s an adequate re-
presentation of the dat&,‘ then in the chapter to follow the logical
properties of that model will be examined and empirically inter-
preted in order to explore the substantive implications of the
model for the process of social interaction vwhich occurs among

police and citizens.

Testihé Assu-mpticns &ﬁd Seiecti_hg 2 -)‘,-o-del
Three assumptions of Markov models will be tested here, These

include 1) order, 2) stability over time, and 3) homogeneity,

#3ykes (1973) earlier explored some of the assumptions of Markov
nodels using data from a related data set, and his results
suggested Markov models would be a fruitful way of analyzing

data of this sort. -
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Any nodel which is finally selected, if 1t is to be a Markov model
nust have curreant eveﬁts deperd only on past events, must have
transition probabilities l'lhich are stable over time, and must
have transitlon probabilitfes which are the same for different sub-
samples, If any one of these assuapﬁons does not -hold for a
particular model, honeva_:c, it is often poasible to create another
model for the same set §f data for which they will hold. For ex~
anple, if the transition probabilities are é. function of the two
most recent past eveats instead of only.the last, then events can
sinply be redefined to inciude both of those past events and the
new model does_ meet the Markov assumption. Given these possibil-
ities for modifying particular models until they meet the Markov
assumptions, testing these assumptions becomes simultaneously both
a validating procedure and a search procedure for finding an
appropriate model for ths data, In this section a number of
- models will be exzmined and the model which best fits the data will
. be selected for further analysis, |

Tests of Order

Because it is hypothesized that the behavior of officers and
citizens in palice-citizen encounters is different due to the
diffeient roles the two are enacting, tests of th_e order of the
Markov chain were run separately for officers and citizens., The
data for these tests consist of two separate four—diniensiénal
data matrices (one for officers and one for citizens). Those
matrices are analogous to those consldered earlier. Thelr dimen-

sions are as follows: 1) the participant®s own current response

at time t; 2) the irnediately preceding response of the other
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participant at time t-1; 3) the most recent previous response of
the first participant at time t-2; and 4) the second most recent
response of the other participant at time t-3. These combine to
form 2 3 x 3 x 3 x 3 matrix containing 81 cells, ;I‘hose matrices
are the top i:alf and the bottom half respebti‘vely of Table 4,1,

The fit of five diffe‘rent log 11.nea._r models to the data in
each matrix were assessed, These models inciided models of 1)
‘a, zero-order Markov process, 2) a first-order other-contingent
oniy Markov process, 3) a first-order both other-and-self-contingent
only Markov process, ) a second-order Markov process, and 5) a
third-order Markov process. 3By comparing the relatlive fit of -
these models it is poéslble to make a judgement as to which
Markovian process model would provide the best representation of
these data (both in terms of statistically determined empirical
fit and in temms of conceptual clarity and substantive meaning).

The re_suits of these tests are presented in Table 4,2,
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From the results of this analysis it is clear that for both
officers and citizens the Markov process which provides the best
fit of the data (in terms of both parsimony and the statistical
standard of goodness of fit) is a second—orderlnarkov Process,
The contributions of the first-order other-contingent effects, the
first-order self-contingent effects, and the second-order effects
all are highly significant'for both citicens and officers, and the

contributions in both cases of the third-order effects are not

- significant,

It is important to qualify this statement by pointing out
that it 1s not possible to conclude categorically froa these raauiis
that these decislon processes are second-order processes, There
may be higher-order processes which 6ffer substantially better fits
to tbe data, One can never assume that unexamined variables will
not provide surprises. However, it is safe to conclude that a
second-order model is to be preferred over the other models con~
sidered here, Substantively too, it may be reasoned that if the
third most recent event does not have a major impact relative to
more recent events then it is not likely that further removed
events would bde likely to have stronger impacts,

The next step is to empirically test the assunption that the
behaviors of officers and citizens differ due to the different

roles they are enacting.

Role Heterogeneity
In oxder to explore the effects of role on the second-order
Harkov process, & flve-dimensional data matrix will be investigated,

This patrix is simply ths matrix resulting from a combination of
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the four-dimensional data matrices from the previous section,
The dimensions of this revised matrix arve therefore 1) the parti-
cipant's own cumnt response at time t, 2) the immediately pre-
ceding response of the other participant at time t-i, 3) the
most recent previous response by the first participant at tize t-2,
4) the second most recent response of the othar participant at time
t-3, and 5) the role of the first participant, This matrix is the
entire matrix presented in Table 4.1,

'fhe log lineé.r model of a second-order Markov precess for

this matrix is the same as the second-order Markov process log

: linea.r model obtained in the preceding section., Since the

supsTiority of a second~order model over the other models has al-
ready bsen documented, only log linear models based on this second-
order Markov process are considered here., Additional u-terms which

are in the saturated model for this matrix would be firsti-order u-

v . terms for the effects of role, and so on up to and including the

fifth order tem involving role., Thess effects of role on the
second oxder processes are progreséively added, beginning with the
first order term including role and ending with tﬁe fifih .order
teras including role which results finally in the satursted model
for this data matrix. These models and their fit to the data are
presented in Table 4,3,

From the results presented in_Table 4.3 it nay be sean that
there are significant intexctions of role with the distritution of
respons_es'. with the first-order contingency of responses on past
responses (both self-contingent and other contingent), and with

the gecond-order contingency of responses on past responses; tut
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thore 1is no significant interaction of role with the third-order
contingency of responses on past responses. These results confirm
the finding that role hsterogeneity 1s an important factor and must .
be conaidered in models of tlem data. The lack of significant

‘interaction of role with the third-order comtingency of current

responses an past responses again provides support for the view
that a second-order Markov process is sufficient for modeling thsse
data, There i8 no evidence that the third-order contingency of

present responses on past responses is necessary for such & model.

" These results suggest that there is no need to consider further the

responses preceding those pade at time t-2, Hence further tests

will include anly responses at times t, t-1, and t-2.

Stability over Time

The mext step is to test another assumption of Markov chainsj
mbuxgy.' Specifically, the assumption is that the contingencies
of cuzrent responses on past responses are stable over tize, It
15 not an assumption of Markov chains that tﬂe distribution of
responses i;; stable over time. The contingencies of current re-
sponses on past responses correspond to the second and higher
order u-terms involving cholices at different points in time in ths
log linear models; in Markov models they correspond to. decision
rules, o

In order to assess this assunption of stabllity it is desir-

able to compare these coantingencies of present responses on past

' responses at points which differ considerably with regard to the

‘time when they occur. This is accomplisbed‘ by examinixg data

natrices related to the data matrices already considered, The
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two halves of thes matrix in Table 4.1 were again conaldered
gsparately producing two matrices, one for citizens and one for
ofﬂcers. Each of those matrices was then collapsed across the
r responses at time t~3 since it has been shown that ths data may
be adequately fitted with & second oxrder model. Then those

’ ﬁa.tricea were eszch expanded along & new dimension, the time
during the emcounter at which ths response was made, The matrix
of data ultimately considered here represent a sample from that
matrix intluding only actions which took place duiring the first
or the last ten interactlions in each encounter. The dimenaioné
of each of these matrices are thus 1)} the participant's own
current response at time t, 2) the immediately preceding response
of the other participant at time t~1, 3) the most recent
previdns response of the first participant at time t-2, and 4)
the time during the encounter in which the interaction tock place.

The effects of time on the reaponses may be assessed in much
the sane m the effects of role were previcusly assessed, Filve
models are coasidered. These begin, as in the an&].ysis for the
effects of role, with the basic second-order Markov mociel and
progressively include tems.reflecting the instabllity over tine
of the secopd-order process, beginning with the first-order temm
involving time and concluding wlth the fourth-ordexr term shich... .
includes time, resulting in a saf.u;ated nodel, These models, and
thelr £it to the data ave summarized in Table 4.5 for both
citizens and cfficers separately.

As may bs seen in the results in that table, the greatest

 instability over time for officers is a result of different
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COMPATISON OF GOGDNERS OF FIT OF DIFFTRENT MDZLS TO AJSESS STARILITY OVER TINS

OF THS SDCOND-ORDIR KARXCY ¥ID.Z, 07 SOCIAL INTZRACTION

PR

MCDZL CONPTOUMATION “or X & ¥CIZL PAIR ¢ DP Tervs KNICH DIFP:R

CTF1

1) 3econd-Crder Mackav Procoss + £ffnct of Tire on Dis=~
Yain Lf{Tect of Tire . Lriduilon of kesponse
B gL ) 0 0 gty o g 26 69,19 7.8 1-2 46.9 [ Wy,

2) rolel 1+ Tffect of Tine en Lff2ct of Tino on Firste
Jetridutton of Recponse Order Contingency on Fast
R S g b 0, ) 00 0y 20 23,93 24,98 2-3 1,09 8 Reoponces
”lb'u}:b“"}‘a “128“’2)1»

3) Foinl 2 + Eflect of Tipe on Firetie Effazt of Tiroe ss & Firate
Crdex Contingency on Past Reaponses Crdardes Contingency on
"“'x‘“?‘”)’“ﬁ‘“)2'“2‘3‘“13"’12]"‘16 12 12,98 11089 34 10.99. & Cwa rast Aeaponsecs
ouzhvuy‘v.lubmz}.‘ - “13h

4) Molel ) « Sffact of Tive a8 Firste- Effect of Tine on Seconde
frier Centirgency on Own Faast - Crlor Cantingonoy on
Responiny Past hoesponses
WO 4 00 o Uy Oy R 300y 5 gty 8 2.5 R90 L] 2.9 8 Y12y,

LYyt P Y . '

8) Yodel b ¢ Effect of Tine on Soconde
Crder Certingency on Iast Reaponves
vk e,y 3‘""))“}'12-’4’“1&"25 [ 0 .
i P R S T S AR T IS

CITITvE

1) (zane as sbove) 26 55.53 602 1.2 16.98° 6 (sane as above) .

2) {sena as atuve) 20 P2 by, 2-3 8.4 8  (caxe as above) -

37 (caxe as abowve) 12 R79 5.5 I ll.“)' & (naze as sbove)

4) {oato a3 sbove} 8 207 25,7 bmg 25-17’ 8 {oane aa above)

5} (savo a3 adove} [ -] 0 (sa1a sn above)

1124
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" distributions of responseé the officers and citizens make over
‘time. This effect is consistent with the Harkov modsl assumption--

1,8, 1t is expected that there may be different distributions

of responses in early stages of the intemtion relative to those
at equilibrim. For officers the only other statistically sign-
$ficant effect 1s the instability of the first-order self-
contingent response behavior over time. This might reflect some
slight tendency for the officer to change this aspect of his
behavior over time. MHowever, it is so slight relative to the

hnge' effects found earliexr for role and the contingency of pressnt
decisions on previous decisions that it 1s likely to be of 1little
substantive significance, Similar effects are found for citizens,
and, in addition, the interaction term expressing the relationship
between both own and others' past actions on present actions 1is
somevhat unstable for them, Howev.er, these effects are also
orders of magnitude less than other effects and quite likely axe

not of substantive interest given their small effects relatlve

to those of role and pasi responses.

The conclusion which appears warranted hers is that the
behavior of officers and citizens in police-citizen encounters,
whils: slightly.nnstable over time in cne or two aspects for
each role, 1s generally stablej and the instability is so small
relative to other effects that it may be lgnored. These findings
thus provide suppoft for the earlier finding that a secand-order

Markov process with heterogeneous roles will adequately fit the

data,
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Possible Souréee of Heterogeneity
Tests of the heterogenaity of‘roles in the police-citizen
interaction process do not exhaust the possible sources of'
heterogensity in thi_s process, Other possible sourcas'of_differ-
.ent response patterns are clearly idantified in the conceptual
frameuor_k. These include different task characteristics and
different individual characteristics of the participants. Here,
an example of each of these will be considered for the possiltle
.inpa'.ct it aright have upon the police-citizen interatiion.process,
The’appa.rent soclal class of thé citizen participant ( as evidenqed
form the appearance and demeanor of the citizen based upon the
Judgnent of the observer) is an exaaple of an individual charac-
teristic of the participants which nay affect this interaétion
- process, The general nature of the offense. which precipijtated
the encounter (1.e., v-tbsther’ it was a traffic offense or some
other type of offense) is one empirical indicator of the variety
of "tasks® or situations in which the officers and citizens might
find themselves, Without question, these two do not exhaust
these variables, But they do represent two of the variables which,
based upon this a.naiysis of the police-citizen interaction situation
util.lj.zing the conceptual framework presanted earlier, offer
iaromises of affecting the quality of the interaction.
The effects of these variables on police~citizen interaction
are assessed separately in the same way the effects of time wexe
assessed in the preceding section., In each case a variant of ths

multidimensional data matrix used earlier was again used. The

natrices were four dimensional with the first three dinensions




. of elthexr class or offense, beginning with the first order tem

‘arder Markov process describing the interaction. In additicm,

" describing the interaction of the officers. There doss appear to
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being ths by now standard 1) current action of self at time ¢,
2) most Tecent past action of the other participant at time t-1,
and 3) the nost recent past action of sslf at time 1';-2. The

fourth dimension in eech case was the variable in question,

.In one case it was the apparent soclal class of the citizen, and

in the other case it was the nature of the offense (whethar it
was a traffic offense or a nontraffic offense), For each of
these cases two separate matrices were con;ideredz one fozr
officers and one for citizens, Those data matrices are presented
in Tadles 4.6 and 4,7, .

Five nodels similar to those considered in pcrevious‘sections
are again consldered, These begin with the basic second-order

Harkov model and progressively include terms reflecting the effects

.'urvolviné +that variable (class or offense) and concluding‘tfith
the fourth order term involving that variasble, resulting in a
saturated rodel., These models and thelr fit to the data. are
Teported in Tables 4.8 and 4.9, _

Prom the results in Table 4,8 it is clear that the apparent

social class of the citizens does not éppea.r to affect the second

froa Table 4,9 it is clear that the nature of the offense has
no significant impact upon this second order Markov procéss for
citizens. There are, howsver, some effects which are marginally

signiﬁcant of the nature of the offense on the Markov process

be saze slight tendency for the officers to change thsir




" TABLE k.6

DATA FOR TESTS (& IMPACT CF SOCIAL CLASS OF CITIZZN IN SECOND-ORDER MARKOV CHAINs OBSERVED FREQUENCLES
OF ACTS AND TRANSITION FROBAEILITIZS AT TIME t BY THCSE AT i
TIME t-1, t~2, AND BY SCCIAL CLASS OF THE CITIZENS '

N . vonalc ene Cificers Citizens
\ Dizenston %1 Dinensien Ju Dimension 2s| pyoofioson 14 Aciion by Participant, | Dimension 1i Action by Participant. ’
Social Class  Action by Actlon by at Time t 1 at Tize ¢ 1
of Citizen ?:».rt.Lc::.;az:.xrxt:1 Pa:'t‘.cip:ntz 1 2“" 3 1 2 .
at Time t-2 a2t Tire t-l | Freq Prob Freq FProb Freq Prob Freq Prob Freq Prod Freq Prob
1 2,500 2 .500 O ,000 0 L0000 3 750 1,250
1 2 3 333 5  .556 1 .Aln 3 .o0u2 63 .B87 5 .070
3 1 .250 1 .250 2,500 2 W15k 10 769 1 .07?
1 22,259 49,576 U ,165 2 .22 7 .77 0,000
Middle/Upper 2 2 35 199 114k 68 27 .53 6 .04 170 960 1 ,CC6
3 b .318 16 W36+ 14 18 1 .083 5 W17 6 .500
1 6 .B57 0 L0001 A3 0 .00 2 W67 1 .333
3 2 1 W1B3 4 .571 2 . W286 3 L057 37 .693 13 245
3 6 .273 B8 J3H B 4 1 .co1 4 L3284 6 .sks
- ) 1 12 L5412 A 3 .1l 4 60 19 760 2 ,CE0
1 2 9 .281 17 .52 6 .188 22 © 079 249 .889 9 .02
3 5,264 6 .2353 6 435) 2 046 28 651 13 302
1 83 .280 165 525 61 194 13 L350 22 W59% 2 L0%%
Norking 2 2 109 L1846 393 671 86 145 17 029 562 .‘)‘5‘& 10,017
: 3 85 .50 i 207 49 .290 2 W00 17 L2400 21 L620
1 11 W23 5 W92 100 W85 3 .67 10 556 5 .278
3 2 g a86 21 LeE8 A% LOz6 [ 10 .052 137 706 477 L2k2
3 24 L3026 304 31 W392 L ,073 30 W45 21 .08

691




. TADLR 4.7

DATA FOR TI3T3 OF IMPACT OF NATURE OF OFFINSE IN LiXON~-ORDER MARKOV CHAIN: OBSERAVED FREQUENCIES OF ACTS
AKD TRANSITION PROBABILITIZS AT TIMZ ¢ BY THOSE AT TIME t-1, t-2,

AND BY NATURZ O OFFENSE

15 250 16 267 29 483

Oltlcora Cltizons
Direnzicn 43 Dimernsion 31 Dimenslen 23
Sature of  Participan: Action by Dimension i ﬁgt%g;ub{ Partioipanty Dinension ll“tc;t:: 2y Pnruoipant1
Offonso at Timo t-2 Participan:z 1 2 3 1 2 3
at Time t-1 Freq Prob Freq Prob Freq Frob Freq Prob Freq Prob Freq Prodb
.1 9  LhL09 11,500 2,090 4,210 13 6% 2 ,105%
1 2 8 .223 13 L3721 14 Lboo 16 073 195 .89 8 ,036
: 3 .33 6 500 2. 167 3,033 24,667 9 .250
. 1 (33 262 133 W51 58 22l 10 357 17 607 1 ,036
Trafflc 2 2 & .195 274 .636 73 189 13 .030 40 956 6 0w
3 67 .508 29 .220 36 .273 2,067 13 W33 15 .500
1 10 476 5 ,»23® 6 ,286 0 000 -6 750 2 .250
3 2 4 182 7 W38 11 500 10 L061 111,681 L2, .258
3 22 333 18 .273 26 o 30 1 028 24 571 17 Los
1 9 4529 7 Ju2 1 059 1 062 1% ,87¢ 1l L062
1 2 6 L1862 2 .703 5 .13 12,052 205  .E8% 15 .C55
3 -2 W09 11 500 9 K09 3 W9 2 0758 5 .152
b 77 W30 135 .2“2 36 .IZ? 15 W32 “28' .582 g fote
2 100 192 352 .67 70 Ak 20 L0288 491 (94 .015
Hontraffic 2 3 sh 137 39 w2bp b3 316 | 2 o6 12 .279 29 .67k
1 10 . .500 2,100 8  Lk00 . b W 100,526 5 263
3 g 8 a9 25 595 9 W24 3 062 206 W701 30 .207

200 17 W78 19 422
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TABLE &8

COMEARISCN (P COCONESS CP.FIT OF DIFFERENT YCDELS 70 ASSZSS STPECT3 OF SOCIAL CLASS
OF CITIZAUN O THS SECOND-ORLEM MAIKUY MOOSL OF SOCIAL INTEPACTION

POTL CONPIGUNTICH Br K G0 [MOOZ PAIN G DF 143 WHIGH DIFFR
second«Crier Markov Procass + Effeat of Clanson Dise
ralr Lffoct of Clasa tritutlon of Responne
VRN sy 26 16,80 18,92  1a Ly 6 Vhututiy

1) Folel 1+ Iffoot ofClase on Effoch of olasc on Firete
Diatritution of kesponne Order Contingancy on Paod

. RAnojonzas
U Uy 50 50 gy 0 1532 16830 2) B 8 )
Uy, It ers
3) Yool 2 ¢ T{fect uf Clasn on Firste Ef{foct of Clana on & Firate
Cr2ier Centirsency on Tast Rosponses Orderder Contingency on
. Cva past H naes
PRttt e 12 667 B.08 | 3w 24 & csponnes
Sy My #9yayt gy . vy

8) ¥cisl ) ¢ Effegt of Clans onfFirste Effect of2lass on Seconde
Crder Contingency on O/m Past Crder Contingsney on
Eespeases . . Past Respoases
uoultuzou)m“mlzouzjﬁuljbulz3ﬂlu .8 4, 5.% [ 5.59 8 Yoy
RN A PGSR B Y

8) rodel & « tffoct of Classon Secorde
Crier Ceatingency on Fast Responsss
PR Ny Nt 0 0 0
B D T S e B TS

e .

1) (zaze as adove) 26 1.1 1996 1-2 LR I3 {sano as above)

2) (o030 as adove) 20 15.62 14,62 2+) 7% 8 (o0 45 Above)

7) (s23a as avove) 12 10.50 1178 >4 2,85 8 (sane as sbove)

L) (sa%0 a8 abova) 8 7.9 8,83 | s 8.8) 8 (samo as adove)

%) (taxo aa above) 0. © ]
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TASLE 8.9
CONPARISCH OF COCONESY OF FIT OF DINFERENT M(D:LS 10 .\GSESS EFFECTS CF NATURE OF OFFINSE OF CITIZENS
ON THE S82COND-QNDER MARKOY MOOIL OF SOCIAL INTCRACTION

YEIL O CCIFINUMTIN X ¢® |vom MR ¢f DF  TIUS VRICH ETPE
1} Gecond-Crinr Yarkov Process + Effect of offenss on bls-

¥aln Tffess of offense . trivutlon.of Response

“

U R ) et b g4 g 26 46,89 48,22 1-2 12,86 6 uhy iy,
2) volel 1 + iffsct of offenne on Effcot of offense on Flrote

disirivatien of Perjonze Crder Contingency oa Past

» . e1ponses

R e AR TS 0 B2 M| 23 aem s Mo

T , T
9) ¥olel 2 ¢ 7ffect of offence on Firete Effact of offanoe on & Firste

Crier Zontinzency on Isat Roajronnes Crderder Contingency en

P PO OSSO PR R L U3 b N 1,5 4  Cun Taot Recronssn

6\:2“‘“},‘«:12‘.‘“2}“ “1}'0
4) roiel 3 4 Effact of offsnse on Firste Effcet of offenss on Second~

Cricr Centingency on Own Past Créer Centingency on

fecranses fact Reapsnses ) .

“‘“1"‘z’“J"“u’“u‘“z)’ﬁ)“‘xz:‘“xu 8 13.01 133 ‘?_’ 3.3 6 “12}'0 .

oo, Yy U a Yy oy -
5) ¥odel b + Sffezt of offense on Second=

Cidar Centirgency on Past Respoasss

i B M A P A S b PIRG T VI 0

R AT e T e S S I
erreams . L
1) (came ua adove) 26 W02 ME) 1-2 9.96 6 (sane aa avove)
2) (zare as atove) 20 25,20 27.87 2.3 942 B (om0 a3 adove)
3) {zaze a3 abowe) 12 16,79 18,43 >4 6.29 6 (seas as awove)
4) {caue az atove) 8 110 12,6 has 12,6 8 {asa0 as avovo)
5) (2ase as adove) 0 o 0 s . °
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distribution of reaponses, and even their second-order decision
rules with the different types of offense., These effects, however,
‘as with those of instability over time, are consideradly smaller

‘than those observed earlier for both role and for past interactions,

and for this reaﬁbn they will be ignored in the further develop-
ment and testing of the Markov model, It is likely that these
effects are of little substantive importance relative to those
much larger effects, and would contribute more to complicating the
model than to gaining greater understanding or fitting the data
nore mcmtely.

‘The general conclusion from these tests would thus appear to
be that the effécts of these two sources of hetercgeneity are very
small, when present at all, and may be safely ignored in the

development of a Markov model of this process.

Summary Besults of Tests of Assumptions

Testsv of the assumptions of stability, homogenmeity, and
order of the Markov processed were made. These findings indicate
that a seéénd-order Markov model with heteroéeneous roles provides
an adequate fit of these data., The superiority of a model of this
order at fitting the data has been élea..rly deacnstrated over
nodeis of both first and third order. The hetercgeneity of roles
has been cle'a.rly esta’blished.. And there is coovincing :evidence
that these processes are relatively stable over time and do not
vary substantially for different classes of citizens or for
tra..ffic versus nontraffic cffenses,

These results indicate that the simplest data matrix which

included all of the effects which were found would need to include
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four dimensions: i) the participant®s own current response at
time t, 2) the immediately precading response of the other
participant at time t-i, 3) ibe most recent previous response of
the first participant at time t-2, 4) the role of the first |
participant, Such a matrix is presented in Table 4,10, This
matrix should have all of the information which is required for
the estimation of the parameters .for the model of these data

as & second-order. Markov process with heterogeneous roles,




. TABLE 4,10
X PERMISSIELE COLLAPSED TABLE FCR IFFCTS (¥ ECLE OHf SICOND-
: . ORDER MARKOV KODZL CF SOCIAL INTZRACTICH
Dimension 5: Dimension 33 Dimension 23 Dircnsics l:  Asticn cf Paruc!;x's.ntl
Role of Action of Action of at Tizs ¢t
Partlclpantl Pariiclipant Participant
at Tice t-2° at Tige t-1 1 2
Frey Prod Freg Prod Frcg Prod
; 1 18 A62 18 JSL&2 3 077
i 1 2 133 .291 285 .S535 79 .173
* 3 18 674 7 L1888 13 D2
) 1 W 226 3 629 W45
officers 2 2 186 .193 63% 657 145 150
J 12 155 33 .53 20 .
1 6 .82 16 455 11 L2333
3 3 2 109 .33 65 J26L 75 .30
3 33 ,257 29 .252 53 k6L
1 5 125 26 .650 9 .225
1 4 23 329 & 586 6 .086
) 2 JG37 16 655 5 .l
1 29 04 o £33 23 W.G5)
~ Citizens 2 2 33 .0F% en J95F 14 015
3 19 .0y 228 703 73 .235
1 6 €7 %9 710 14 203
3 2 & 053 26 .37 45 .600
3 9 .05 81 W77 3% M9
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The Second-Order Markov Model With Heterogeneous Roles

At this point the next task is to explicitly state the
mathematical model of a senond—ozder Markov prosess with hetero-
geneous xoles cailed for by the results of the tests of assump-
tions, Such: a statement is relatively straight-forward and is
_merely a mathematical restatement of the basic properties of this
model, Next the parameters for this model will be eatimated from.
the data in Table 4,10 using standard procedures. This model will
‘then provide the basis .for the remainder of the analysis, In the
section immédiately following this one a number of predictions of
this model will be generated and tested empirically. If is only
after all Vo.f this has been done and only if the tests of those
predictions further suéport the model vtha.t the logical properties
of the model will be explored and it will be empirically inter-
preted.* .

A mathenatical model of a second-order Markov process with
heterogeneous rolés constitutes a relatively simple extension of
the smplé firast-order homogeneous Markov model discussed earlier
.in Chapter 3, and whose transitlion matrix is presented in Figure
3.1. This second-order property of the model may be stated

“mathenatically as follows;

. %4t is generally a good idea to test as many assumptions and
predictions of a model as possible before exploring its substantive B
implications and using the model to direct future research, In i
this case, since there were a few minor departures from the 3
asmumptions of stability and heterogeneity (apart from role
.heterogeneity which was incorporated into ths model), this further
testing of the model is particularly appropriate,
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Lo (t)sc 5(8-1),40,(£-2)0004C (t=x), 0,(t-r-1)]

=p[0, (t):C J'(t-i),oi(t-z)], for all i,j,k,e,n,T
and PG, (£)10,(4-1),C,(2), 00 +)0 (t~T),C (t-1-1)]

-P[Ck(t)noj(t-i),ci(t-z)], for all 1,k,3,m,n,r

" Because the process is second-order the states nay siaply be
redefined to include two events occurring one after ancther im
time (1.e., instead of states 1,2, and 3, this model has states
11, 12, 13, 21, 22, 23, 31, 32, and 33). ¥ith the states so
redefined the Markov assuzption again holds that ths currest
action 1s contingent only upon the past state and no other past
states, ' '

The second departure from the simplest version of a Hazrow
model arises ﬁ'on‘tbe observed beterogeneity of roles, The
property of role hterogeneity may be expressed mathepatically

as follows:

heterogensous distribtutions of responses
Plo,(£)] A Pley(v)]

hetesrogeneous first-order othar-contingent transition motatdilities
P[Od(t)sci(t-.i)] £ P[ck(t):ci(t-z)]

hetemgeﬁem firat-order self-contingent transition protaniiiiies
P[Ok'(t):oi(t-z)] # Ple, (t)ic,(¢-2)]

heterogeneous second-oxrder transition prdbabilities

p[ok(f.) ;cd(t-i).oi(t-z)] # P[Ck(t)aoj(t-i),ci(t—z)]

Any one or more of these statements may be true,

BT RTT




178
It is clear that the contingency of the action of citizens upon

" past actions, and the distribution of responses of citizens both

differ from those of officers, Hence it is always important in
estinmating transition probabilities for this nodel to distinguish
officers fronm ciﬁzens. This sin_xply neans that in expressing the
mathematical model it 18 necessary to always distinguish between
officer's and citizen's states (i.e., instead of having 9 states:
11, 12, 13, 21, 22, 23, 31, 32, and 33, there are nov i8 statess
oici, 01cz2, 0ic3, ¢2ci, 0z2cz, 02C3, 03XCt, 0}:2; 0Xx3, c1o1, ctoz,
€103, C201, €202, €203, €301, €02, and C303). The remalming
proporties of the model (e.g., homogeneity and stability) are the
sane as for the simple first-ordsr model discussed earlier,

The transition matrix foi' the second-order Markov model with
heterogeneous roles can thus be represented by an 18 x 18 matrix
with the states defined by actiox}s at time ¢-1 and ¢t represented .
by columns and the states defined by actions at time t-2 and t-i
by rows. In each cell of that matrix would be the conditional
probability of some stae, cioj (01037' at times t-1 and t, glwen
that some other state, °h°1(°h°1)‘ occurred at times t-2 and t-i.
Such a metrix is illustrated in Figure 4,11, If this matrix were
partitioned into four sections (1, 11, 111, and IV) as in Figure
L,13, tbeh those quantities in the cells in section 11 would re-
present the transition probabilities which describe the response
of.officera to the past z;esponses of themselves at time t-2 and
the citizens at time t-1; those quantities in the cells in .

section 111 would represent the transition probabllities which

describe the response of citizens to the paat i‘eaponses of




FIGURZ 4.11

TRANSITION MATRIX FOR SECCIM-ORDER MARKOV MNODEL

WITH URTEROGNEOUS ROLIS

States Derined by Actions at Times t-1 and t (t-1,t)

STATES DLFLNED 0,0 eee 0404 €0y  ees G0y
3Y ACTIONS A7
PINGS -2 and el
(t~2,t-1).
0.¢
171 1 11
: P(0.C.:0.C,) = 0 5(c.0.:0.¢,) = ¢(?)
. 1€570nC;5 1057000
o.c where h,i, j=1,2,3 where h,i,j=1,2,3
373 :
.0
11 111 w
: 0C « (1) .
: P(oicj.chqi) = 0 P(°i°j°°n°i) =0
.0 where h,i,j=1,2,3 where h,i,j=1,2,3

373

641
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officers at time t-1 @d to themselves at time t-2, The quantities
in the cells in sectlon I and IV would represent the transition
probabilities 'de.'séribing the response of citizens to themselves at
tine t-1 and ofﬁcgrs at t-2, and thosze describing the response of
officers to themselves at time t-1 and citizens at time -2, Inm
this data, howesver, the responses were coded in such & way that the
response of ons participant never directly follows his own pre-
vious response and cananly folldw directly the response of the

other participant.
P[Oi_(t),oj(t-l)] -[p c,(t) ,Ci(t-i)] = 0, for all 1,

Purther, the events z_'e_presented by the rows and thoss repre-
sented by the columns overlap in time one ¥ith the other. The-
kicond act of the two acte defining an event for the rows is the
first act of the two acts defining an event for the columns (the
act occurring a.t. time t-1), Hence the tra.nsiﬂén probabllities
in ceils where the évént at time t-1 represented by the row is
not the s&;e as the_event at time t-i.represented by the coluan,

must be zero,

P[Oi(t-i),cj(t)|Cb(t-2),0k(t71)] =&y = O for all

1£ k

1 forall i = k

Plc. (t-1),0,()10, (£-2),C (t-1)] =§., =0 for all 1 # k
[ey 3h 0] = ifors.lli"-k

Hence there are only three possible values other than gero for
each row.and the matrix is greatly aimplified,
It has been shown (Anderson and Goodman, 1954; Birch, 1963)

that the maxinum likelihood estimate of the tramsition probability,
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Py J(the probability that event j will occur at time t glven that
event 1 occurred at time t-1) is aimply

- i X (t)
13 N XU x, t-1

Where x,, is simply the numbsr of occurrences of xkj or the

13
number of occurrences of ezent i at time t-1 and event j ai time
t.. Those estimates are 'readily obtained from.the data presented
in Table 4.10, The estimates of these parameters for thg second~
order Markov process with vbeterogeneous roles and the resulting
model are presented in Table 4.12. This model provides the

basis for all of the analysis wkich follows.

There are a mumber of propsrtiee of this modsl which have
important substantive interpretations and which will be he}pml
to know for puij:oses of generating and testing predictions in the
sections to come., Some of thsse properties will be established
here for ﬁse in generating predictions. A more intenasive discuss-
ion of their substantive interpretations will be preseated in the
later section in which the model is interpreted and explored,

This model is periodic ¥ith a period of 2, That is, the

" probability of the system going from state Oi(t)cj(t-l»i) to

01(+n)cj(t+1+n) is zero unless n 1s a pultiple of 2V(Faller, 1968),
It has already been pointed out that the probability of a state
where the officer's responss p%ecedes that of the citizen, being
followed directly by anothar state in which the officer's response
precedes that of the citizen ia zero and the sams is true of

states where the citizen's response precedes that of the officer.

In Table 4,13 ia presented ths two-step transition matrix




TARLE 8,12

TIFSTTION FATRIX POA THE SYOCKD-ORDIN PAMIOY NCDEL VITH METEROCIVEOUS ROLLS

Aétlons of Offtcevs
ard €itlzens ob
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containing the probability of a response agxpj (or cioj) at times
% and't+1.respect1vely given the response osch (or csoh) at times
-2 and t+1 respectively., This matrix is obtained by simply
mltiplying thé i-step transition matrix by itself. In this
matrix it may be seen that the probilities of any one of the
states following themselves two steps later are gﬁeater than O,

It has been shown in general (Feller, 1968) that for Hafkov
chains such as this which are periodic with periocd t and where all
states bave similar properties'as these do, the states can bs
divided into t mutually exclusive classes Go""Gt-i such that a
one-step transition leads to a state in the neighboring class of
statés. Each of these submatrices correspoﬁds to an irreducibdble
closed set, For each of thess submatrices there ie an equilibrium
distribution of responses which is totally independent of the
initial distribution and is defined solely in terms of the
transition matrix. In this case those sulmatrices are GOBI+IV

and G,=JI+IIL whers I, II, III, and IV are the partitioned

1
sections of the matrix presented in Figure 4#.11,

it nay also be shown that this second-order heterogeneous
Markov process 1s equivalent to two second-order homogenesous
Markov processes which alternate, If we think of the partitlioned

submatrices I and.IV in Figure 4.11 as the one-~step transition

probabilities associated with the processes for cifizené and

officers respectively (C(i) and 0(1)), then our matrix simplifies

to the !olloﬁing forms
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t-1, ¢

o)

t-2, t-1

ey

The two-step trﬁnsition matrix presented in Table 4.13vis-simply
the product of the one—steb transition matrix times itself, This
is equivalent to the product of the ﬁwo separate processes occur-

ing over time as follows:

t, t+l

o(De(D)

t-2, t-1

(1)

It may be shown that the nth step transition matrix is composed
of the products of thé two different processess OCOCOCO,,,..0T
COoCOCO,, .,respectively,

This may 8lso be illustrated with the help of a hypothe-
tical set of responses which may characterize the socilal inter-

action for a particular police-citizen encounter, Suppose the

following sequence of interactions occurred:
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01(_21010 '1010203020101020202020202

Because it is a second-ordér process it is known that the re~
si;ohse of the officer and citizen 1s a function of the past
two events which occurred. The probability of the next re-
spénse glven the past two is expressed in the transition mat-
rix, This tra.z-xsition probability may be lilustrated with

respect to this data as follows:

°1°1°1§1°132°§%2°1}1°§ﬂz°2°2°2°2 _

The firjst two recponses, 01 and ci lead to the choice by the
officer of 01. The second pair of responses, (:1 and 01, in
turn, iead to a new response by the citizen of ci' and so on,
This might also be represented as the initisl distribution of
résponses times the transition matrix for thé officer, then
that for the citizen, then that for the officer, and so on,
until all transitions have been made and the encounter has
ended,

X(t+n) = o.c .oécix(t)

n‘i. .

or = cnon—z"'c.zolx(t)' depending on the sequence which

OCCUIS,
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Testing Predictions of the Model

Havirg tested a number of assumptions of & number of possible
Markov models and selecting and specifying a specific Maxkov
model (the second-order model with heterogenecus rolea). which
appears to be an appropriate fit to the data, the next step 1s to
test some of the predictiong of the model., One of the advantages
of Markov models is that they have been relatively well examined in
the past and there are a number of predictions which have been
derived for such models which may be tested. In selecting aspects
of the model to test i1t is important that. they be selected not .
only for thelr adequacy as tests of the model but also for their
substantive relevance, Here thres specific tests of predictions
will be made.* The observed and predicted values will be
compared for -

1) the equilibrium distribution of responses,

2) =multi-step transition probabilities, and

3) the distribution of runs (sequences of responses all
of the same type)

It is important not to lose sight of the primary goal of this
research which is to gain a better understanding of the social in-

teraction which takes place beiween police and citizens in these

#A fourth test was also examined, This was a test of the mean
recurrence tines (e.g., the mean time 1t takes for the system to re-
turn to some particular state after once having been in that statel
‘However, it appears that this particular test is not an adequate
test of this model because the mean and the varisnce of the re-
currence times for these data are large relative to the length of
encounters. Asa.xesult, only a very severely truncated dis-’
tribvution of recurrence times is observable, Hence it is not
possibié to estimate these empirically, This test and the pro-
blems with it are discussed in detail ird Appendix 2.
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brief sncounters. One way of doing this is to develop a model
which has a.sémnptions which are compatible with the data and which
hg.s précise, testable, correct predictions. But the model itself
remains secondary to the primary goal of gaining greater under-
standing,

Thé Equilibrium Distribution of Responses

One of the most convenlent predictions of M&kw nodels is
that for aperiodic ergodic Markov chalns the Markov process
appmchés an equilibrium dist.ri‘mtion of résfonses which is to-
tally independent of the initial distribution and 1s defined solely
in terms of'th.e transition matrix (Feller, 1968). _As pointed cut

in the statement of the model, it 1s possible to partition the

transition matrix for the second-order model with heterogeneous

roles into two irreducible closed aperiodic Karkov chaing., Be-
cause the equilibrilm.distrthion probability.: of each reaponse
is greater than zero these submatrices are also ergodic. Thus,
these submatrices should exhibit equilibrium distributions defined
solely i.n‘ texms of ths tra.nsition‘matrix.

mpirlca.liy, it is possible to estimate the equilibrium dis-
tribution of responses for these data by examining the.msponses
which occur after equilibrium has besen reached, For purposes of

this test the distribution of responses in the last ten inter-

"actions in encounters were éoaputed as estimates of the equilibrium

distribution,* Those empirical estimates are reported as the

#It will be shown in a later section that the rate at which
the system approaches equilibrium is fast enough to make this a
reasonable estimate of the equilibrium distribution,
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“ohserved” distribution in Tahle 4,14,
It L= also possible to predict the equilibrium distribution
from the Markov model. There are a mmber of ways this may be done,
Here the predicted equilibrium distribution is found simply by

ralsing the transition matrix to a very high power (the 24th order).

When vthis is done the probabilities in each column approach a stable

value which is the same for each row, The equilibriun distribution

probability of each response is then simply the probability in

the column associated with that 'respo;aé. ‘
Estinates of.the predicted frequency distribution of these

responsés for the last tem Lnteractions- are then obtalned by

simply miltiplying the predicted probability of each response occur-

ing ’timea the togal mumber of responses ¥hich occurred during the

last 10 interactions obtained from the observed estimates, The

'pr_edicted equilibriun frequency distribution for each of these
sutmatrices are also reported in Table 4,14,
These predicted and observed equilibrium distributions are

quite close. Their goodness of fit was tested by fitting log

1inear nodels to these two sets of data and exanining their fit,

The results of those tests are presented in Table 4.15. It is
clear from those results that the model provides very good
predictions of the equilibrium distribution of responses,

Hulti-step Transition Probabilities

From the transition matrix for a Markov chaln it is possible
to derive rulti-step transition probabilities—-i.e,, transition
matrices describing the probability & particular response will

occur on the nth interactlon given that scme particular response
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TABLE 4.14

EXPECTED AND OBSERVED EQUILIBRIUM DISTRIZCTICN OF STATES FOR
SECOND-ORDER MARKOV MODEL WITH HITZZOGENEOUS ROLES

EQUILIBRIUM DISTRIBUTICN
STATE. OBSERVED FREQUZNCY P’ESDICTED FREQUERCY
0,6, 11 9
0,C, 11 108
0,C, 5 9
0,8, ' 18 14
OZCZ 228 226
0,84 9 14
0301 7 7
05, 65 63
0303 21 ‘ 26
(:'101 6 S 9
0102 20 ' 1?7
c,0, 7 _ 5
C,0, 119 103
c,0, 201 221
€,0, 84 72
€0, 12 | 15
c:,’o2 . 6 : 16
C30, 20 19




TABLE 4.15

TEST OF GOODNESS OF FIT OF PREDICTEL AND OBSERVED EQUILIBRIUM DISTRIBUTIONS

MODEL CONFICURATION DF X

CDSL PAIR AGZ

TERYS WHICH DIFFER

Clfficere irst

1) ¥Model Excluding Sffects of -
Predleted vs. Cbserved .

why 9 b

2) Kodel Including All Effects

whyy H . 0 0,

‘Effects of Predicted

vs. Obsexved

e T \

Citizons Firot

1) Model Exoluding Effocto of
Prodicted vs, Observed

us, _ 9 %11
2) Model Ineluding All Effecte

u+u1+u2+u12 0 0

Effects of Predioted
vo, Observed

u2+u12

61




152
oocurred on the first interactton, This particular prediction
has been one which has gensrally not fit the data well in Markos
eodels of mobility (Coleman, 1973§ Spilerman, 1970; McFarland, 19693
1eik and Meeker, 1975). Thers has been a recurring problem with
such models underestimating the propoetion of people who do mot
gove at all, This has been called the dqﬁcient diagonal proble_m

by COIéman (197_3), and has been the subject of a mmber of revislons

of the basic Markov models, including the mover-stayer model by
Blumen, Kogan, and ncCarthy_(1955) and the underlying states model
of Leik and Meeker (1975). For this reason alome it is worthwhile
to explore this prediction for this model to see if the same problenm
exists., Perhaps this would provide some evidence of the extent to
which this is & pFfoblem endemic to Markov models or a problen of a
particular set of dat#. to which they have been applied. In addition,
excnination of the multi-step transition probabilitles is a good
m of the extent to which the model is useful for predicting_
behavior over a long period of time, If the model is really
appropriate, then it should be able to generate relatively
accurate predictions over long time pericds,

It is a relatively simple matter to estimate empirically the
multi-step transition probabilities, It is sizply necessary to
create & contingency table where the rous répresen‘t, the state the

systen is in at time ¢, and the columns represent the state it is

in at time t420, and in each cell is the frequency fij with which

the systen i8 observed to be in state 3,

state S, at time . The rveulting frequencies obtainsd in this

way ave displayed in Table 4.16.
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The predictlion of multi-step transition probabllities is one
of the more straightforward of the predictions wh;.ch may be made with
Markov models, A fundamental property of Markov models which was
pointed out earlier when they were first discussed (see Chapter 3)
is that the distribution of responses at any time t+n is simply
the product of the distribution at some time ¢ times the ntﬁ power

of the transition matrix, T,
X(t+n) = Tx(t)

. The nth-step transition probability is then simply the nth power

of the one-step ti-ansition probablility
o(8) g (L)n

For this model then the predicted 20th-step transition matrix is
simply the one-step transition matrix from Table 4,12 raised to the
20th power. By multliplylng each transition probability by the row
totals from the observed frequencies, predictions of the frequencies
for each c-ell which would be observed if the model fits the data can
be nAde. These predicted frequencies are also presented in Table
4,16, In additién, the predicted and observed 4-step transition fre-
quencies are presented in Table 4,17,

The predicted and observed transition frequencies foriboth the
4-step and the 20-step transition matricies are relatively close,
The goodness of fit of these frequencies were tested by fitting log
linear models {0 these two sets of data and examining their fit,

The results of those tests are presented in Tables 4,18 and 4,19,

In general the model provides a relatively good fit of these transi-

tion frequencies. There 1s, however, some evidence that
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TABLE 4,18

COMPARISON OF GCODNESS OF FIT OF DIFFERENT MODELS-TO ASSESS GCODNESS OF FIT OF OBSERVED AND
PR:DICIED 20-STEP TRANSITION FREQUENCIES FOR SECOND-CRDER MARKOV MODEL WITH
HETZROGENEOUS ROLES

¥CDIL CONFIGUIATICN bF X ¢*  |voDaL PAIR G° DF  TERNS WHICH DIFFER
CFFICZRS FIRST
1) ¥odel excluding predicted 81 59.62  &150 1-2 64,15 81  2ffects of Praedicted
vs, chserved effects vs, Cbserved
wtuy tu 2 Uty 523 23
2) ¥odel includirg effects of 0 0 0 1-2
predicted vs, observed
) s Uyt ) 5P, 5P 23
CITIZENS FIRST
1) Model excluding predicted 81 55,70 59.96] 1-2 59.96 81 Effects of Predicted

vs, observed effects

u+u +u2 12

predicted vs, observed

U+J +u +u

Mo b ik i P |

¥odel including effects of o

vs. Observed

u 3+u1 3+u2 3+u123

961



TABLE 4.19

CCYPARISON OF COODITEGS OF FIT OF TIFFATRNT FODELS TO ASSESS COODNESS OF FIT OF CISTRVED AND PRTDICTED
FCUR-GTFP TRANSITION FREJUZNCIZS FOR SLCGHL-0TDTR VARKOV WODRL WITH HETTROSINTOUS ROLTS

¥ODZL CONFIGURATION w 6? |roeL FaR 40  ADP  TERYI WUICH DIFFER
OFFICIS FINST
. \d
1) ¥odel excluding predicted 81 137.33 U45.10 l=2 145.10 81 Effoots of predioted
ve, cbansvod offecta va,oboerved
u0u14\120u12 “3§“13"\l2)’“12,
2) Model snaluding eoffoota of 0 0 [
predlaoted ve, obsorved R
uo\ll¢u2¢\13¢u124u234u134!4123
CITIZINS FIRST
) . ' »
1) Model excluding prodicted 81 150.19 180.17 1=2 160.17 81 Effocts of Prodicted

ve. oboorvod offects
u‘ul#uzﬁ\llz

2) Yodel including effecta of (4]
predicted vo. odserved

uwl4u2+u3¢u12w13w23+u123

vo. Ohgerved

\134‘1134\!23'4“123

.Signiﬁcant at or beyond tha .05 lovel,

26T




o198
there is a systematic underestination of the main dizgonal and
an sccompanying overestimation of the off-dizgonal element &s
is found for the four-step predictions with the deficient
diagonal problem, Those effects are not presemt for the 20-step
transition predictions, It appears that those problems are
elininated as the process appreaches equilibriua,

Distribution of Runs

A run occurs whenever one event occurs repeatedly in a
sequence of interactions with no other events occuring between
occurrences of the event (i.,e., in the sequence,

o1c101c101c101c1'01c2010101c1. there are three separate runs,

ocne of the event 0101 of length 4, followed by one run of event
Olcz of length 1, followed finally by one of event 0101 agaln,
this tine with length 2), Enpirically, the distribution of runs
nay be esﬁimated by taking a series of_ interactions and counting
the t.ﬁxes runs of different length occur for different possitle
states, The distribution ‘of runs is then described by the fre-
quency with which ﬁms of va.rying length occur for each state,
The observé_d distrib.xtion of runs may also be predicted from the
Markov modsi., For consiée:atl;)n of the distrition -of runs the
two-step transition probability matrix in Table 4.13 from the
aecond-order Markov model with hetgrogenecus roles will bs usﬁ.
This matrix is used becaude its maln diagonal displays the prob-
ability that a particular event (which for the second order model
of course, consists of two gubevents, one action by each partici-

pant) will recur immediately following its oun occurrence, With
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this infornation and knowledge of the number of times & particular
event occurred when it was not preceded by its oxn occurrence, it
15 possible to predict the distributiod of the length of zuns
for that event, Whenever an event occurs and is not preceded by
itself this constitﬁtes & new run (apa.r;-t from how long that run
say eventually be), Thus, the mumber of times an event occurs

. tuat is not preceded by itself is simply the number of runs ob-
served, These numbers are avallable from the empirical estimation
of the diétri‘butlon of runs, So, given the number of rums which ;
occur, and given the twb-step transition matrix in Table 4,13, it
is posgible to predict the frequency with which runs of different
length occur for each state. For any event, El’ the following

equations hold:
S TENLTOUS PIE (141) 1By (e)] <[P By(y]

L) Faen) Ba (o)) ™ P (r2) Bacean) By PlEy (449)7By (1) ]
and since the process is second 'order, this simplifies to
P[Ei(t-bz)’Ei(tﬂ)El(t)] = ?[Ei(t+z) 'El("“)]'f’[%ﬁ +1)E1(;‘)]

- P[Ey(1a2) 'Ei(t+1)]'P[E1(+1)E1(t)].}>[81( t)]
:_md because the process 1s stable, this si.mpiiﬁ.es to

- 2
P[Ei(t+2)A’E1(b+1)] 'P[Ei(‘t)J
ard in general At can be shown that

o - k
P[bl(t‘f'k)....zi(t)] P[Ei(t‘l‘l)Ei(t)] 'P[El(t)]
The coeffiolent on the left of the above equation can be inter-
preted as simply the probability that the run will be of length
k+i or greater., HMultiplylng both sides of thls equation by the

frequency of xuns for all events which occurred glves the
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corresponding equation for computing the frequency of runs of

length k oxr greater, - -

i k
M[Ei(t*_k) ves 'El(t)] - P[Ei(t+i) lEi(t)] .freq[Ei(t)]
From this equation we can calculate the frequency with which runs
of length g:ea.t'er than or equal to k+i will océur. For example,

o In this data 39 runs of this event were

171°
observed, From th® two-step transition matrix we know that the

consider the event C

probabllity of event C occurring in the next pair of inter-

1%
actions following its first occurrence is .066, From these data

and ths formula above we can predict the following:

freq (runs for C,0, of length 2 1) =39
freq (zﬁns for C,0, of length 22) = 3

0, of length 2 3) = 0

i

i
The frequency with which runs of differing léngtha.occur is found

fréq (runs for C

by finding the difference between the relevant predicted frequencies,

freq (runs of length=1) = freq (ru32 of length 21)-fre<i(run of length22)
-39-3 =

freq (run of length=R) = freq (run22) - freq (iun23) a3-0=3

Using ihese same procedures the‘predicted distribution of runs has

been calculated for all states and those predicted distributions are
also presented in Table 4,20,

It is readily apparent that the predicted and observed disiri-
bation of runs is quite close. This is confirmed when log linear
models are fitted to those distributions to asses the goodness of
fit between the predicted and observed frequenéies. The results .

of those tests are presented in Table 4,21, There it is quite clear

that the model provides an excellent prediction of the distribution




TABLE 4,21

COMPARISON OF GOCDNEZSS OF FIT.OF, DIFFERENT MOD:LS TO ASSENSS GOODNESS OF FIT OF PREDICTED AND °
ORSZRVED DISTRIBUTICNS OF RUN3 FOR SECOND-ORDER MARKOV MODEL WITH HETEROGENEQUS ROLES ’

MODZL CCNFIGURATION DF X G2 MODEL PAIR G2 F TERNS WHICH DIFFZR
C*rICERS FIRST
1) ¥odel Ixcluding Effects of Predicted vs
Prodicted vs, Observed Observed Zffects
2) Model Including All Effects '
““’1"“2*“12 0 0 0
CITIZENS FIRST
1) (same as above) 48 - 46,75 52,49 52,49 50  Predicted va
. . ©
2) ({sanme as above) 0 ] 0 Obsérved Effects
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of runs.

This test concludes the tests of freciictions of the second=~
order Markov model with heterogeneous roles, To briefly suniariza,
these tests have found that the model provides excellent pre-
dictions of equilibrium distributions and distribution of runs,
and good predictions of the multi-step transition probabllities.
However, there is evidence that the predictions of transition
probabilities for this model, as with other Markov models.in
quite different applications, suffer from the deficlent diagonal; '
problen, Tbe model tends to overestimate the number of changes
shich occur across nany steps. The model thug_displays gome of
the weaimesses commonly foun in Markov models, However, the
model appears overall to provide a good fit and provides excellent
predictions of otber properties, including both properties which
hold st equilitrium {equilibrium distributions) and properties
which .;:tm.racteme the process (the distribution of runs). The
model clearly is a good fit to the data and its interpretation |
and logical developament is clearly warranted, However, because
of the small iea&:messes the model has shown in assumptions and

predictions, some degree of caution in evaluating the findings

is called for.




Chapter 5

CONCLUSIONS: LOGICAL EXFLORATION AND
INTERPRETATION OF THE MARKOV
MODEL -

Frad the results in the previous chapter it is clear that,
of the models e_xa.mined, the one which best fits these data is a
sécond-order Karkov model with heterogeneous roles. That model
has been shown to meet the assumptions of Markov models and to
predict relatively accurately a number of characteristics of
police~citizen Lnﬁeraction. Howew}er, fitting a model to the
data, even one which 1is as successful as this one, does not, by
itself, make a major contribution to understa.nding‘ the phenomenon
which is being modeled, The task of this chapter is to take the
findings from the previous chapter and fyom them to determine
important characteristics of the phenomenon of police-citizen
interaction, Specifica.uy, inv'this chapter the model will be
eiplored mathematically in order to &_etemine its implications
for various aspects of the process, and the properties of the
model will be interpreted in order to understand what they imply
about the phenomenon itself. This effort will be guided by the
predictions and insights available from the application of the
theoretical framework to the caée of police~citizen interaction

in Chapter 2.
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The Dynamic Character of the Harkov Kodel

‘Exploring specific predictions of Markov models which may be
of interest for the m‘bst&ntivé area or vwhich provide rigorous
tests of the accuracy of the model is commonly done and does contri-
tute to validating the model, However, often it is desirable to go
bgyond this to get.a acre coaprehensive view of the dynamic process
which 1s reﬁresented by the Harkov model. One method for doing this
is to examine the éigenva.lues and eigenvectors of the transition
ratrices, Examination of thess can provide information pertaining
to the equilibriur points for the systeam, the stability of the
systen, the speed with which it approaches equilibrium, and other
simllar propsrties., For relatively simple systems it is even
possible to construct phase diagrams which graphically displa}
equilibnun poLnts, tha path the systea will follow over time at
all points, and characteristic patterns of chang near and between
equilibrium states, Unfortun.ately, when the number of states of
the system is more than 2 or 3 those diagrams become very difficult
to construct and interpret, arnd are not fra.ctical a8 an analysis
technique. Fortunately, it happens that for this particular data
set, the dynanic process is relatively straightforward and the
process can be understood relatively well by simply examining the
eigenva.lues and elgenvectors,

AS a first step in this afn&lyais, consider what elgenvectors
and elgenvalues represent., Essentially, an eigenvalue is a root of
a polynorial equation and an eigenvector is one posaible solution
to that equation corresponding to a particular eigenvalue., This can

easily be illustrated, FPor any transition matrix, say 4, A is an
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eigenvalue of A and v is an elgenvector of A corresponding to A
if and cnly if

_A ev =, v,
where 2 is & single-valued parameter., But this is true if and
only if _ ,

Asv=R,v=0
and this is true if and only if »

(A -2I) =0 bas & nontrivial solution,
which, in turn, is true if and only if

det (A -1 1) =0,

The deteminant of (A - RI} is a polynoazial of degreen n,
and is called the characteristic polyncmial of A, The roots of
this polynomial are the elgenvalues of A, For particular
" elgenvalues, i, a nontrivial solution to the equation (A -?lx) =0
is an eigenvector correspording to that eigenvalue,

The general solution for such a system can be expressed as
~ followss ‘ ‘

Ke(o) =k 2 Ky, s A K, 2k,
Ax(0) =% A vy +F N + e AR S

That is, the distribution of responses in this system after k
interactions is the sum over all eigenvalue and eigenvector pairs
of some constant times the k power of the elgenvalue times ‘its
‘asaoclated ‘elgenvector.. Thea's.haré &re cénstants which reflect
the inttial distribution for this jTocess, Regardless of what the
initial distribution of responses is, this general fom nay be
used to describe the systam.

The general solution is a very useful form for expreasing the

solution for this system because from it a mmber of properties of
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the system can be easily derived, For probability matrices, for
example, it can be shown (e.g., see Feller, 1968:432) that when .
the Markov chain is aperiodic one of the eigenvalues will be equa.l’.
‘to 1,0 and the others will be less than 1,0,

Any quantity which is less than 1.0, when raised to the
‘kth pover, of course becomes smaller a.s k increases and approaches
gero as k approaches infinity., Thus, if we allow k to go to
infinity, thq general solution simplifies to the following forms
Ua A%(0) = 1m A%y sk 4+ ..,
k- k=7

k k
- -k
) *dnan ¥n 11 A£1 1V1

where A 4 and vy are respectively the eigenvalue and eigenvector
pair for which f.he eigenvalue is 1,0, Thus, as the number of
interactions becomes very large the actions of the participants
approé.éh the .stkable equilibriun distritution corresponding to
the eigenvector associated with the eigenvalue of 1.0.

Another interesting property of this system is that the rate
at which the system approaches thls equilitrium distribution, u,
is deternmined by the value of the eigenvalue with the second
largest modulus, ,21.*

u= ma.xl?lil

2 ft

#The modulus is sinply the absolute value of the product of
an eigenvalue and its complex conjugate (i.e., the modulus,|a],

of a+bl is | (a+b1) . (af-bi)l - la2+b2’ Je
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This can easily be demonstrated, As k is increased by ircrements:
for each interaction, the contribution of each coaponent of this
equation is multiplied by the eigenvalue associsted with it. .
Since each of these other than the largest is less than ce, ;this
means that the contribution of each component. of the equa.uon t'o
equilibrium solution decreases by the.va.lua of the asaociated
eigenvalue for each trial, ¥ithout regard for their mti.ai
contributions due.to the initial starting distnbuuon. the
limiting rate at which the system appi-oacbes the equilibriwm
solution is determined by the component which decreases slowest,
nﬂ.sb is ths component associated with the second largest eigen-
valur;, and hence thg rate of approach‘to the equilibrium
solution 18 the value of the second largest eigenvalue, -

If there are eigenvalues whose modulus is close to 1.0 then
ths behavior of the system caﬁ be described by the ccmbinations of
tbé large valued eigen;J&lues and thelir assoclated elgenvectors,
¥hen thers are many of these, vei-y complicated dynamic bshavior
can be observed. It is at this point that phase dlagrams are so
ussful for helping.to understand the pm‘oca‘sses which taks place,

" For this particular set of data, there are no eigenvalues other

than the largest which approach 1.0 or exceed it, so this type of
behavior need not be of concern here. In ﬁsch sinple cases the
equilitrium distribution and the rate at which the systea apprm‘&s
equilibrium fairly uaii characterize the systenm,

The analysls of eigenvalues and eigenvectors may take any of
several specific forma for this particular data., There are a
mzber of reasons for this, Recall, that this nodel proposed hsre

is equivalent to two aepa.raie Markov processes which alternate.
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Bascause of this alternating character, the actions later in ghe
course of the encounter for either participant are the result of
both his own and the otaer participant's pastvaétions. This
is 5llustrated below,

citizen acts first officer acts first
x(1) = 0.x(0) xgig = C,x(0)
x(2) = CO.X(O) %x{(2) = m.x(O)
x(3) = 0C0.x(0) x (3)= coc.x(0)

where x (0) is the initial distribution of responses,
x (1) is the distribution of responses at the ith step, and
0 and C are the transitiom matricles for officers and
citizens respectively,

This dual Markov process may bs represented as two separate pro-

cesses or it may be represented, as in Figure 4#.12, as a periodic

Markov model with two irreducible closed sets in the matrix of

transition probabilities, With each cycle the system moves from
one of the irreducible .olosed sets to the other (i.e., first the
officer speaks, then the citizen speaks, and so on). ﬁecause of
this inheren;t periodic charactexr Mlt‘mto thia rodel, one of the -
eigenvalues found when this entire rmatrix uas solved for the
elgenvalues would have to be -1,0, This -~1,0 represents ths
periodic character of the process, The. disj.ributiofx af each point
would then be the sum of the distrl‘bution due to the elgenvector

asgoclated with this eigenvalue, On odd trlals they would be
subtracted from one another, and on even trials they would be

added to each other,
As an alternative to exploring the elgenvalues and
elgenvectors for the entire matrix at once there are other
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simpler ways of analyzing this matrix, Because, by the second
transition the system has passdad through the matrix coapletely in
ane cycle, at that point both of the processes have had annpact
and the entire process which the systeam goes through is then
represented in the resulting two-step transition matrix in each of
the irrecechle closed sets of the transition matrix, it is possible
to explore these subsets separately rather than analyzing ths
entire matrix, This is a great simplification in terms of
conceptualizing the process, This approach is taken here, In
vad.dition, the eigenvalues and eigenvectors for each of these
subsets of the transition matrix must be related to each other in
a very sinpple faghion. This rel&tionship is as followss

AT equilitcium we know that
1° where vy is the equilibrium distribution and O

’ and C are transition matrices for the
-officers and citizens respsctively.

(!271

During the next b&lf—cyclé of the process, hmwever, the procsss
.re’tm:ns to the othér irreducible closed set in the matrix ﬁhefe,
because it is equilibuium, the equiliixtium distribution is Vye
The transition is made by simply multiplying v1 by the t_ra.naition.

matrix C, giving vy Leee,

C . vvi = vz
Similarly it may be shown that

0.\!2-»'1

Thus, the eigenvectors describing the equilibrium distribution of
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thesevsnbparts of the transition matrix are related to each other:
each eigenvector is the product of the other eigenvector times the '
appropriate 9 x 9 transition submatrix, Hence, the analysis of
either cne of these matrices alone will provide all of the infor-
mation needed, .

The two-step transitibn matrix which provides the data
from which this analysis was conducted is presented in Table 4,13,
In Table 5.1 are presented the 9 eigenvalues for the citizen to
citizen subsection of the two-step tfansition matrix, As expected,
" the maximum eigenvalue is 1,0 an§ the other eigenvalues are less
than 1.0 (i.e., in all cases the modulus of the eigenvalue is
less than 1,0). The rate of approach to the equilibrium solﬁtion
as defined previously proves to be 404%, This is relatively fast,
Within very few cycie; the equilibrium distribution should predom~
inate and be closely approximated by the data, The remaining
eigenvalues are considerably less (L.0,, the largest remaihing
elgenvector has a Qodulus which is roughly half that assoclated
with the rate of approach to equilibrium). This indicates that the
effects of the other eiggnvectors are quickly diminished and the
system is characterized as being relatively stable, The presence
of other very large eigenvalues relative io the value of 1.0 would
‘ indicate interesting behavior related to divergences from equilibrium,
The presence of other eigenvalues on the order of magnitude of the
rate of approach to equilibrium would indicate perhaps some inter-
esting processes in the approach, while the presence of others
éonaiderably smaller, indicate that the approach is basically the

function of that one eigenvalue and its aasociated eigenvector (i.e.,
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the system approaches the equilibrium distribution in a linear
fashion from one direction with a relatively constant rate), Thus,
these eigenvalues suggest a relatively simple sort of system,
highly stahle, and direct in its approach to equilibrium, The
equilibriun dlstribution of ﬂxis system 1s determined by the
eigenvector corresponding to this largest eigenvalue, The equil-
ftrium distribution for both ofﬁcer-ciﬂzen and citizen~officer

states are presented in Table 4,14.* This system is a;lso periodic,

nethod of analysis since that i1s already known and it simplifies
the analysis. So we have then, a relatiyely simple system which
is highly stable, periodic, and approaches equilibrium rather

rapidly and directly.

Order
The fact that a second-order Markov model provides the best
fit to these data of the interaction of police and citizens over
tine provides some insight into the nature of the decision
procasses those police and citizens pight be using in this inter-
action, As polnted out earlier, the different components which
contritute to fitting the data in the log linear models have 4in-
terpretations both substantﬁély and in terms of the Markov modsl,

For both citizens and officers the effects which contribuée most

*In this case these were computed from the transition matrix s
directly by raising it to a very high power (24, vhich is high
enough for this system) and noting the distribution at .that state
after it had stabilized., These could just as easily have been
coaputed by actually computing the eigenvectors for the natrix
froa the elgenvalues,)

i B
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to fitting the data are those correspoemding to first-order self-
contingent decision rules, next are those correspohding to first-
order other-contingent decision :r:ule_s, and finally are those
corresponding to second-order decision rules.

Although the connection of these empirically observed pat-
terns of behavior to possible theoretically-based decision rules
renains somevhat tenuous at this point, these findings do suggeét
directions which future research concerned with understanding more
about decision rules might take, Thess findings suggest that’
decision rules the participants might be employing in their inter-
action would probably involve effects of own past a.ctiéns, the
othsr participant's past actions, and some combination of the two.

' Th§ firding of tlxa good fit of & second-order Markov model to
this i:r_:ocess of soclal interaction is a' clear manifestation of the
interactive ch&ra.cter of. that Process. The eapirically observed
contiﬁgency of current aétions on the past actions of one's self,
the other participant, and their combination provides support for
the view that this is indeed social inmteraction in which the actions
of one participant affect those of the other participant, and
the interactions of the second participa.;t in turn affect those
of the first, Conceptually this provides support for the view
of this process as two different subsysiezs, the two participants,
connected to each other by the actions which they perform, with
feedback loops between them, Each action has consequences for
both participants and their actions are a complex response to
both their own and the other's past behavior, This mutually

contingent character of social interscticn is one of its most
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fundamental characteristics.

Role differences

The results of the analysis of the impact of role differences
upon.tbe interaction between officers and citizens provide a number
of insighte into the character of that process. The relative im-
pact of thg role differences upon the different a.spec.ts:réf that
intemctioh process as identified by the components of ths log
linear models lend insight into the way in which role differences
affect the interaction and suggest that the primary differences are
differences in the situation which the two participants face more
than & difference in the strategies or decision rules which guide
their response to ths other participant. The directions of the role
differences, in turn, provide an understanding of the different
roles which are being enacted and suggest tbaf police and citizens
take on extremely different, but complementary roles,

The relationship of the role of the participants to the
intgraétion process varies Eonnide.rably fwAMfezm comporents of
that process, Thosé results were presented earlier i.n Table 4,3.
The largest difference in the interaction process as a function
of role is in the different distributions of responses for officers
and citizens. The contribution of the relationship of role to the
distribution of responses to fitiing the data (a change in (.‘2 of
1503.10 with B degrees of freedom) is far greater than the con-
tributions of the relationship of role to the different conting-

encies on past responses. The contingencles on pest responses,

~ recall, may be interpreted as empirical indicatocrs of the decision

rules which the participants may be usingi and ths distribution
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of responses may be interpreted as differences in the situatlon,
where situation is hero used in the technical sense in which it is
definéd as the combined result of the task conditions and the
actions vhich have occurred up to that point in time (aeé the
conceptual framework), These resulis. then indicate that the

Fripary difference between officers and citizens in these en~

‘counters 1s they face very different situaticns, This difference

in the situations the two participants confront is considerably
greater than the differences they‘exhibit in decision rules which
they may be employling. '

A difference in situations faced by the two participants,
however, is no£ the entire story. Whi.ie those differences clearly
are much stronger than thé differences between the participants in

decision miles, there remain significant differences in the decis-

~don rules for the two roles which must be taken into condideration
t0o provide a model which adeguately fits the data, The differences -

in first-order self-contingent, first oxder, other-contingent, and

second order effects as a functlon of role all contribute sign-
ificantly to providing an adequate fit of the data (these produce
differences in G, of 123.24 with 8 degrees of freedom, 42.68 with
12 degrees of freedom, and 126.47 with 16 degrees of freedom,

respectively). Officers and citizens thus differ from each other

- rrimarily in the situatlons they face but they also differ in

varicus types of decision rules which they may employ,.
A related question of interest is for each role what is the

relative contribution of each of the effects: first-order self-

contingent, first-order other-contingent, and second order, These
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different effects reflect the nature of the contingency of presszt
responses of each participant on past responses of both partici-
pants, 'In addition, they have implications for the types of de—
cision rules which may be employed by those participants, A zmmber
of hypotheses weré suggested earlier about these effects.

One hypothesels presented ea::_lier is that police respomd more
to their own past actions than to those of citizens, One way to‘
assess the magnitude of tﬁe contingency of current responses oz
past responsés 13 to look at the relative fit of models to the data
which do and do not include these components. Such an- analysis
was performed when the order of the Markov procesé.‘ was belng ex-
amined, From tbeA results in Table 4.2 it may be seen that the change
in Gz as a vftmction of the first-oz;der other contingent effects for
officers was 270.96 with 12 degrees of freedcm, while ths ctarze
in f1t as a function of the first-order sslf-contingent effects was
349.43 with B degrees of freedom. The contribtution of the seif-
contingent effects to fitting the data were clearly greater than

those of the other-contingent effects, These results suggzest th=t

" the officer’s own past behavior is a better indicator of his current

behavior than is the past behavior of the citizen, The hyppoibesis

is confirped,

On the other hand, a second hypothesis was that citizens
respond mofe td the past actions of pelic'eA tba.n. to their own past
actions, Data for the same a.ﬂa.lya;a is relevant here, The coztri-
bution of ﬁ.rst-§rder other-contingent effects to fittirg the model

for citizens was 340,28 with 12 degrees of freedem, while the comiri-

‘bution of their self-contingent effects was 349,36 with 8 degrees
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of freedom. For citizens too it appears tbqﬂxéurrent behavior is
nore closely related to their esn past behavior than to the past
behivior of the other paricipant. This effect, however, is lesa
preounced for citizens than for officers. This hypothesis
is disconfirmed,

Tbesé results thus indicate that for both citizens and off=-
fcers the encounter is characterized by a contlngency'upon the past
actions of both participants, with the primary contingency being
upon the individual’s own past actions., The primary difference
betveen the two roles lies in the dlfferent situations which they
each-are confronted with in poiice-citizen epcouniera. In aﬁdition,
altbough both roles display contingencles or past events, the
spécific relationship of past to present events Ls not the same for
the two roles——i.e, they employ differen£ decision rules,

Having examined the relative contributions of role differences
to different aspects of the Markov process, and inferring from them
sone of the properties of the phenomenon, the next §tep is to ex~
enipe the directions 6£ those differences to determine what insighis
thoge differences might provide into the phenomenon. Here the dir-

ection of these differences will be only briefly examined.*

*Detalled examination of these difference will not be made in
this resesrch. The objective here 1s to determine a mathematical
rodel which describes the structure of this interaction in oxder
to obtain some insights into the processes which taks place, It
rermaing for future studies to examine more closely the specific
Telationships which are -present and to provide parameters de-
scriving the directions of such effects. This limited objective
is pecessary because extensive additional work would be required
to determine specific detalled characteristics of the model such
as this, This research addressed the prior questions of whethex
such a model exists and what is its basic structure?
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These data indicate that the difference in the roles is that
in general officers tend to be much less cooperative than citizeans.
Those findings aTe clearly seen in the equilibrium distributions
as reported in Table 4,14, There it was seen that events in which
the officer responds negatively or by redu'écting the conversation
and the citizen responds cooperatively (e.g., 0102. °3c2' C,0; »
CZ¢3) occur much more frequently than those events whe_re citicens
respond negatively or by redirecting the conversation and officers
respond cooperatively (e.ge., 0,814 0,C3 €,0,, C50,)s Clearly
- officers tend to respond less cooperatiVely and more often redirect
the conversation or respond negatively,

An hypothesis from the theory which is appropriately considered
here is the hypoihesis that police officers will be ﬁore likely to
respbnd more negatively than the response of the citizens which
immediately precedes them, and citi‘zens are more likely to respond
more poéitively or coo_peratively'tha.n the response of the officers
which imediaf;e'ly rrecedes them. This hypothesis may bs tested
by examining the responses_of both officers and citizens es a function
of the previous response of thé other p&i‘ticipa.nt and role, Tﬁose
response freguercies and response probabilities may be -derived from
the data ptesez‘.ed- in Table 4,12, There it may be seen that citizen.s
are more likely io‘respond: cooperat.ively than offiqera regarxdless pf
the most recert response of the other pa.r_ticibant, and officers are
nore likely than citizens to respozid with either redirective co=zzents,
or with a negative communicative act, regardless of the most recent
response of the other p&rti;:ipa.nt. Thus the hypothesis ig confirmed,

Yet the most common event of all at equilibrium is the event -

where both respond cooperatively. And the eigen analysis

e
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presehted earlier ‘clearly dezcnstrated tha.t the system was very
stable, rapidly approa.che_d equidiibrium and had an equilibrium state
in which cooperative responses played a major role. These ;esulta
indicate that, wﬁile ths roles the two participants play are quite
diffeze_nt_, they do va;pp.ea.r to be somhow complementary (complementary
in f.h_e sense that they iogether create a very stable systea with
relatively cooperative net behavior). The officer is directive and
punishing when neceésa.ry to get the information he wants and to
control the situation (as is his implicit and in some ways exﬁlicit
perfomancé expectations), while the citizen >is passive, allows the
officer to dire_c-t the interaction and respc;nds rather cooperatively
and submissively to accusations, commands, and noncooperative re~
sponses on the part of the qfficer. This is a rather interesting
pattern which one woould not expect to find routinely in all types
of social interaction. The result is relatively stable Lnteracfion
in which the officers play roles which appear to involve directive,
controlling activities; and the citizens play roles which appear to
be characterized prina;rily as submissive and compliant,

The complementary character of these roles may be demonatrated
by considering what the result would have been if the participants
had been interscting with other participants who responded in the
game way in which they respond (e.g., What would have resulted if
citizens responded to officers in the same way that officers
respond to citizens?),

The dynamic behavior which would be predicted if both partici-

prants responded &s the officers do may be obtained by alegebraically

analyzing the submatrix of transition probabilities for officers
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in the one-step transition matrix presented in ‘Ta.ble 4,12, Thie
matrix represents only the effects of decisions the officers make
upon the interaction and this analysis assumes that only that
process occurs. The elgenvalues resulting from this analysis are
pw;_esented in Table 5.2, The eigenvalues for the interaction as it ~
would occur if both participants resfonded as the citizens respond
i1s obtained in & si.n.ﬂa.r fagfzion by analyzing only that submatrix,
and these results are also presented in Table 5.2. The equilibrium

_distributions which would be predicted for these different cir-
cumstances are obtaired by raising those same submatrices to very
high powers until all the transition probabilities in each row are
the same and then creating a vector of those row transition pro-
babllitiés. The predicted equilibrium distributions for these
hypothetical interaction prbceéaes axe presented in Table 5,3.

From these results it may be seen that both of these hypothe-
tical interasction processes mld ezhibit dynamic behavior quite
different both froa the ﬁ.nteraction rrocess which actually occurs
and from each other, Citizen-citizen interaction, for example,
would approach equilibrium almost twice as fast as it is approached
in citizen-off_icer interaction (with & rate of approach of ;78 for
citizen-citizen interaction versus 404 for citizen-officer inter-

action). At equiljibrium, citizen-citizen interaction would be

cha.ra.cte;ized prizarily by mutually cooperative responses {over 80%

of the time ccmpa.réd to less than 50% of the time for such re-

sponses for officer-citizen interaction), ' 3
Officer-officer interaction, on the other hand, would result

in & very different equilibriua, In this case the equilibrium




TABLE 5.2
EIGENVALUES FOR HYPOTHETICAL INTERACTIONS

Eigenvalues for Eigenvalues for

Citizens Interacting Offieers Interacting
with Citizens with Officers
1.000 1.000
.780 -.459
-.602 © 452 + .0124
«520 M52 - L0121
- 502 L -a308
o115 -+070
- 114 241
071 ’ «163
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TABLE 5.3
EQUILI.BRIUM DISTRIBUTIONS FOR
HYPOTHETICAL INTZRACTIONS
Citizens interacting " Officers interacting
with citizens with officers
04C4 + 004 €,0, 097
0,C, JOU6 40, «191
0103 « 004 0103 114
0201 Ne 8 0201 +160
. 0,C, +806 C,0, 2152
02(33 038 0203 JOU2
0301 «005 03-01 050
0302 036 0302 1066 )

03C 3 «017? 030.3 «052
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responses would be almost evenly distributed across all of the 9
possible responses, resulting in a very fluid equiliteium in which
the responses of particular individuals change with great regular-
ity. Thls system would also approach equilibrium in & way very
different from the citizen-officer or citizen-citi;en interaction
systems, There are three eigenvalues of app-roxina.tely the same
modulus: one real negative one and two complex ones. The approach
of this system to the equilibrium distribution would be quite
complicated and would include approaching the equilitrium distri-
bution from both sides as the system differed from ihe equilibrium
distributiox:; first in one direction and then in a.nct;‘xr. The rate
of a.pproach; béwaver, is very much like that of the officer~-citizen

interactiox;.

Departures From The Markov Process

A numbar of insights may be gained by interpre;tj.r.g the depart-
ures from a perfect fit of the Markov model for this éata, _As
indicated earlier, one major use of mathematical modsis is as base-
lines against which to examine effects which occur as. departures
from the simple mo&els. This baseline analysis or residual analysis
" can be quite effective in pointing out important aspects of a
phenomenon which may be either small effects which reed to be tacked
onto the main model, or major differences in assumptiozrs pointing
to new models for consideration in the futuwe, is Coleman (1960)
pointed out, it is when the model fails that somethirg is 1@&.

In some senses this analysis proved‘the data to be in sur-
Prisingly close fit with a Markov model. The discrerancies

observed hsre were all relatively minor compared to ths =l jor
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ebarscteristics of the model, and do not appear to be sufficient
to propose that a Markov model 18 clearly wrong and some othar
rodel 18 required, These discrepancies do, however, offer some
leads for future study,

The slight departures from stabllity over time are interest-
ing, for exanple, because they suggest that bhere may be changes
in the decision rules employed by the pai'tiéipants in the inter-
action, Such changes might indicate that the participants were
1m how to respond in ways whicﬁ elicit desired responses
from ths othar participant., Or they might comstitute deliberate
shifts in sirategy over time,

Cme might have expected more change to occﬁr for citizens
since they are not usually participants in such encounters and
tave not been extensively trained for them (a_.lthouéh the azount
of socialization and preparation for such encounters which a
citizen night normally receive in school, through his fanilies,
and through his peers, should not be discounted), There are
sightly more changes for citizens--they show changes both in self-
coxtingent responses and second second-order responses while
officers change 6n1y in self-contingent responses.

Alternatively, these differencs might reflect different
pbases of development of the encounter over tlxae-e.g.,' perhaps
an encounter goes through phases such as problem solving groups a::e
sald to0 go through and different decision rule_s apply at different
phases (e.g;, see Fox, 1975). However, one would expect more
pooamsunced effects Af there was really a phasing process at work

here, bance that explanation may be at least somsrhat discounted,
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"It is not clear at this junctiuve what the appropriate interpreta~

tion of thasg departures from perfect stability would be. But
snreiy this is a phenomenon worthy of further consideration.

In another case it 18 the lack of a departure from the Markov
'w_:ocess which proved unexpected, This is true for the lack of
significant differences in the interaction process observed for
citizens of different classes, The lntaract;on process does not
appear to vary significantly for these different citizens hence
there is no need for creating different models of the process for
the different characteristics of the citizens, This finding
clearly disconfirms the hypothesis that the interaction between
citizens and officers is governed By status equilibration decision
rules, ' '

The slight tendency for officers to exhibit different dis-

tributions of responses and different first-order contingencies

' for traffic and nontraffic offenses also suggests a mumpber of

possibie explanations, These results suggest that officers may
tend to reséomi differently depending on the nature of the offemg
which the citizen has allegedly committed. Such a finding is an
indicater of the sensitivity of the model to the change in the
task which might limit its generalizability. It would be interest-
ing in the future to explore a variety of situatioms, including
not only différent offenses, but also entirely different encounters
(1.e., doctor—pé.tient encounters, or other encounters hetween prro-
fessicrals and clients)., The effects of the decision task on
these processes merifs exploration.

The third discrepancy between the model and the data for this

study was the occurrence here, as in so many cases before, of




227
the deficient diagonal problem, This tendency for Markov models
to0 overestimate the amount of change which will take place in
multi-step transitions has occurred with great regularity in
studies differing greatly in substance (e.g., in studies of
occupational mobility studies of the occurreace of wviolence in

cities, and studies of social interaction). This suggests that

_the problem is cne endemic to Markov models rather than one which

is due to scme pecullarity of a partlcular phenomenon or a parti-
cular process, The cause of this problem wheteher it lies in
nea-éu:easn’: error, or whatever, would surely be worth pursuing in
soae fulure study.

‘ The question here, of course, 1s how serious a problem this
poses for this stﬁdy. Fortunately, as noted earlier, the dynamic
m of this process is very stable and approaches equilibrium
very rapidly. When that is the case, since the deficlient diagonal
problem disappears as the asystem approaches equilibrium, the im-
pact of this problem is reduced. For systems _which were very
unstable or which only very slowly gpproached equilibrium, this
would be a more serious problem. Thus, in spite of this problem,
this model bproiuces quite good px;edictions both of the equilibrium

.. distritution and of other aspects of the process which occur

(e.gv, the distribtuion of runs).

Sumzary
To sunnarisze, these .ﬁndings indicate that the interaction

which cccurs between .police and citizens in encounters of this sort
i8 the result of & second-order Markov proces's wiih heterogenecus,

and complerentary roles, Current responses of the participants are
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closely related to the participant's own most recent past action,

the most recent past action of the other participant, and some

" combination of the two (in that order).

Although a second-order process with these characteristica
describes the interactions of both paricipants, there are extreme
differences in their specific actions as a function of role. The
primary difference for these two roles is in the distribution of
Yesponses, Thé citizen is generally compliant and submissive and
the officer, though he frequently responds coopératively, is more
inclined to either respond negatively or to redirect the conver-
sation resulting in behavior which is directive and controlling.
As & result, these two participants, when t.hey interact with one
another, f£ind themselves confronted witfx very different situationss
the officer finds himself in a sitution in which he rarely is
called upon to respor‘zci to a negative or redirective act; while
the citizen is in a situation in which he frequently has to re-
spond to negative or redirective actions, These participants also

differ significantly in the decision rules which they employ in

- their interaction.

Although the actions of the participants playing the roles of
officer and citlzen are quite different, they are complementary in

" the sense that the interaction which takes place among these two

participants begins with actions distributed very much like they
are distributed at equilibriua (perhaps due to prior socialization
and shared expectations) and rapidly moves teward a véry stable
eqmibriun in which the different response distributions for the

i¥o roles are maintained,




229

The interactions observed, and the processes vhich generate

them appear to be relatively stable over time, little affected by

differen::es in the nature of the encounter, and even less affected
by differences in the characteristics of the population of
citizens involved, '

These findings provide very good suppo}:t for the appro_a.cb
which was taken in this study. The processual character and th@
mutuai contingency between the particlipants which are fundamental
é:hara.cteristics of this approach are soundly supperted by ths
excellent fif of the Markov process model to the data and the
significant contingencies of present actlons on the past actlons
of both participants, Many concepts thought to be important in
this approach for the process, Such as the situation and rc;le
differences. prove té be critical in explaining the variance in fhe
data, The examination of this process across a narrow range of
variation in other variables of importance in the framework in-
cluding task characteristics, individual differences, and different
times during the encounter, provide evidence in support of the

Markov model as a model which 4cha.racterizes the process within a

'respectable range of variation in police-citizen encounters.

There is also Trespectable support for the "theory” of police-~
citizen interaction which was provided by interpreting this
framevwork for viewing soclal interaction in the context of this
specific type of encountér. The general rahking in importance of
the concepts in the framework proved to be fairly clese to the

magnitude of their effects, Contingency on past actions, role

differences, and situatiénal differences appear to be major
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factors ﬁfecting the intersction proeess, Hh.‘Lie relatively small
variations in some of the other variables (individual character-
istics and task cha.racf.erisucs) provide evidence that this process

_ is a fairly general one halding for a reastricted class of police-
citizen encounters something like the cues exanined here. The
hypotheses of a second-order Markov model describing the data,
the greater negative responses of officers, amd the greater
‘contingency of officers present response on their own past
-respogses were all confirmed, While the hypothesis of greater
contméency of citizens on the qfficers' past responses and the
use of a status equﬂimtion decision rule by the perticipants

both were convincingly discomfirmed.



Chapter 6
DISCUSSION

At this point it is appropriate to put these results into
perspectiive by considering first what implications might be
drawn from the character of the interaction which.takes place in
police-citizen encounters.for the broa.dér issues of law enforce=-
ment in & democratic socidy, and secondly what avenues are sug-
gested for future exploration, ‘

In the last chapter it was shown that the roles of police
and citizen are very asymmetric, and a change in the behavior of
either of those participants would lead to interaction with »
different characteristics, In perticula¥, it appears that officers
take ratber - directive, controlling roles and citizens take passive,
submissive roles in such encountg-rs. 1f citizens were to take
roles which were more aggressive--say behavior much like that
of the officers themselves--the interaction would be much more
dynamic and would have a much greater proportion of negative and
redirective comments, In other Words the interactions would

probably be quite tense and involve more open conflict between the

two participants.

Kow imagine, for a moment, whe_!.t sorts of people would be likely

to act more fimmly in these citcumstances, It is likely that people
who felt strongly that they were legitimate in what they were doing
231 '
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and who felt the police were acting ont'of,line ’would be likely to
act more aggressively and less submigaively. Such encounters
would be likely to occur when there were very strong value differ-
ences in the popuiation. particularly if those value differences
led those people to do som'ething which placed them in a position
vhere they were confronting police offieers carrying out thelr
duties, Suchv encounters appear to have occu:red rather cozmonly
in the 1960*s (e.g., peace demonstrations and civil rights demon-
strations). _

It appears that while this type of imteraction om the part of
the police might be appropriate and effective when they are deal-
ing uwith citizens who are guilty& are generally from lower v

socioeconomic strata lacking in education :amd:o~- -7 7n ol

hence don't question the legitimacy of the offf.car's actions; it

is not effective and possibly hot appropriate when interacting

with highly educated citlzens who feel guite legitimate (even

nghteousiy indignant) in what they are deing and command a greater

respect which they feel is due‘ {rxem. It would appear possible

that a range of behavior on the part of the police officer which

is adjusfed to the task whith confronts hizm would bs helpful,
Another consideration is the impact of this behavior on the

citizens., If a citizen is confronted with such encounters very

often what =0xt of behavlior does this encourge in hin? How is

-- this passive rols consistent with notions of free speech, and

principles such as innocent until proven guilty? Doesn't this
pattam'of observed interactions suggest that citizens would be

reluctant to speak out for their rights and demand falr treatment?
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And wouldn't that sort of action by them be more consistent with
our notions of a free socliety?

Yet another issue is how effective an officer would be if he
were to change his tactics, It is likely that if the officer
changed his behavior the citizen's would also change to produce
some new role behaviors which were.compatible, Could officers
uti.liziﬁ.g different behaviors still handle citizens who were
violent, abusive, or whatever? Would the interaction require
greater time? Would he be more susceptible to violence and injury?

These are ;ssuea which cannot be resolved here. But they do '
appear to be raised by the very asymmetric character of interaction
between police and citizens., It is not cleaxr what changes in
interaction patterns would @o for encounters such as the ones
studlied here, But it does appear to 'be at least logically reason-
ablg that police officers who were adaptive and who had 2 wide
range of behaviors which they could apply strategically to cope
with the variety of situations they deal with would be more effa;:tive
officers, might avoid problems such as those encountered in the
1960%s, and might provide a form of street justice which is more
conpati‘b}e with our ideals,

A second issue which bears addressing is the issue of what
direction researchers should be counseled to go in the future?

What would be the logical next step in reseazch into social inter-
ac.;tion, glven tbe‘ findings of this study?

CIea.riy future research might profitably explore other
examplea of social interaction and compare ths social interaction

which occnrs in the police-citizen encounter with other instances
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of interaction, This line of inquiry is consistent with ths con-
cern Just expressed about the police interaction strategy in
varied settings. But such explorations should n_ot Just examine
other types of police-citizen encounters. Thsy should also con-
slder other instances of interaction, They soculd consider other
instances of professional-client intesraction (e.g., doctors and
ratients, students and teachers, clergy and laymen). Interaction
ﬁm peonle who are not playing rigidly prescribed roles also
epight be Interesting (e.g., interaction between patients in a
waiting rocz, students in a line, and so on). Interactions in groups
of noie than two also would be interesting, In short, there are
a wide variety of possible ci.rcumsta.ncés in which interactions may
occur which would be interesting to explore in hopes of finding
out more about other substantive phenom_ena. a.nd perhaps contributing
to a betier understanding of the effects of task characteristics
on social interaction,

A seccad 13&er which:.clearly demands further attentiocn in
future stodles is the issue of decision rules. One of the weakest
points remaining in this empirical examination of the interaction
is the difTiculty in precisely determining what decision rules
describe the interactions, ‘

Thiﬁ is no;: by any stretch of the imagination an easy task.

It is quite likely t&t a number of different decision rules might
b§ enployed by the participants, individuals may differ in decision
rules, and decision rule.s might differ with the situaticns, In
addition, the number of possible decision rules increases geo-

metrically with the number of categories and the number of inter-
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actions which take place,
'r_he approach which is suggested in this. effort is to

analyze decision rules utilizing the notion of underlying states.
Underlying states are simply states which are presumed to exist
and to be the states which may more appropriately characterize
the interaction, btut which are not directly observable. Fc;r
éxampla, there has beenAextensive use of this notion in learning
theory where underlﬁng knowledge states are presumed to exist
and to be n;easured oﬁly indirectly by the observable response
states, HMeeker (Leik and Meeker, 1975) also has utilized the
n&ion of underlying states to represent underlylng value- states.

_ Underlying states are analyzed by specifying precisely their
relationship to o'bsérvable states and then using the observations
to estimate parameters describing the behayior of the interaction
system relative to those underlying sfates (é.g., see Lelk and
Meeker, 1975, or Suppes and Atkinson, 1960), Frequently those
reiaticnships are such that underlying states in effec£ selectively
incorporate information from a number of past actions to esiinate
the unde.rlyiné state, Formally this procedui‘e is equivalent to
selectivély considez"ing infoﬁz&tion from several past states
rather than just the most recent ones., This is analogous to
changing the order of the Markov model; and depending on the
precise nature of the assumptions made, it may be precisely the

same as changing order in some cases,*

*#I am indebted to Richard Sykes for pointing this ocut to =me,
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Unfortunately a straightforward genera.liza.tion of the approach
" to underlying states (makxing assumptions similar to those by Suppes '
and Atkinson and Heéker) for the present data involves a very
large mmber of parameters and becomes very difficult (if not im=-
possible} to sclve, In addition, the analysis of underlying
states in the past has beem justified primarily 1n an effort to
improve the fit of the model to the data, However, in this study
ths Markov model based oz observable states has proven a very good
fit. Hence, the neéd for ithis further exploration is not as great
with respect to this critexrion of empirical fit as it has been
for those other studles in the past., For these reasons, and
because of time constraints, this further analysis was not pursued
in this study.

There nevertheless remain very good reasons for eventually
pursuing this approach Ln sope future study. This approach
appears very aaenabie to £he conceptual framework developed here
which places a high reliarmce on decision rules, It would provide
& great improvarent in subsiantive understanding and explé:w.tion

Af these decision rules ccomid be more effectively explore_d
enpirically,




Appendix 1.
ISSUES ARISING FROM THE USE OF MATHEMATICAL MQDELS

There are many serious bro‘blems thch arise in . the application
of mathematical ﬁodels. These have been dealt with in detail else-
where (Brent, 1974b) and hence there is no need to discuss them
at length here, Here an effort is made to identify the.source of
the problemr and to poin_f out some of the major aspects of that
problem, This is important because a great deal of the literature
considered here suffers from serious flaws in the application of
mathematical models, '

Hathema.ticai moﬁels differ fundamentally from other forms of
knowledge, Those differences are the primary source of many ser-
ious methodological'préblems occnzing in the literature, All forms
of scientific knowledge (including models) have a similar structure
which includes a number of different components (a logical system,
an empizical system, and the phenomenon itself) and relationships
~among those components (operational definitions connecting the
empirical and logical systems, and some isomorphism between each of
these and the phenomenon of interest), The character of the
" relatlonships among those components for mathematical models is
quite different from c_:tber forms of scientific knowledge more
commonly employed m the social sciences (e.g., common social
science theories), 'These differences have important implications

. 27
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for the interpretation of such models, the ways such models are
empirically tested, the pattern of é:owth of 'knowledge for models
relative to other forms of knowledge, and for other aspects of
these systems of knouledge. Serious problems arise when the
researcher is not aware of the reed for differmnt approaches in
the treatment of mathematical models and fails to adequately cope

with these differences,
‘The Structure of Scientific Knowledge

Although there is no shoxisge of controversy and disagreement
anoﬁg philosophers of science about the precise nature of knowledge,
theories, models, meaning, and many other topics which are c_entral
to this paper, there do appear to bs some broad areas in which the
general outlines are at least tentatively a@eﬁ upon, There are
other areas in which the compelling -cordflicts for philosophérs
of science may be less relevant to the purpose we as soclal
sclentists might have for applying their insights, and may be
cautiously, if not dangervusly, avoided. An effort is made here
t; develop & view of the framzework of scientific knowledge whiéh,
as much as possible, avoids taking idlosyncratic views which have
been clearly rejected by the most coapetent philosophers of
science. The goal is to find that core of agreement around which
philesopliers fi‘ght tbeu; pajor batiles, but within which there are
only minor skirmishes which, from a soclal sclentist’s polnt of
view, are insignificant., A frazework which appears to have asome of
these qualities is illustrated in Figure Al.1.

Perhaps the most fundamental characteristic. of scientific
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knowledge is the partitioning of it into two different regions ox
systems, Scilentific kﬁouledge simultaneously recognizesd the

validity of two different types of knowledge, the rational and the

empirical, Rational knowledge is that whieh derives from the
logical relationships of some formal logical system (0.8, the
basis for knowing something may be due to its loglcal connection

with other things which are known), Enpirical knmowledge is

knowledge which is obtained by direct empirical observations (to
the extent that there is such a thing). For example, something
is known empirically because it was empriically seen to hold. Of
course, there are many rigld procedures for insuring that
empirical tests are valid, generalizable, falsifiable, and s0 on,
In the framework p;oposed here these two types of knowledge are
represented by the loglcal system and -the egpirical systen

respectively. These will be cqnsidered in turn,

The Logical System, Two key components of the logical system

are concepts and relations among corcepts. A concept may bs viewed
as an abstract construction fromp & family of meanings for particu-
lar uses of a word (K;plgn. 1964). A concept is then a general-
ized notion of the meaning of a word which holds for all uses of
the word, Associated with each conﬁept is & term or a.name which
refers to that concept. The assignment of a particular name to a

concept is called nominal definition. This, by itself, lends no

meaning but it is a critical step in establishing the concept
for further reference.

Concepts may relate to each other in systematic ways, We may

distinguish between anaiytic and synthetic relationships (Putnam,
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1962). An analytic relation is one which is necessarily true
given the logical syster or language within which one is working
(1.e., given the axioms of the system of knovledge under discuss~

ion), A synthstic relation 18 2 contingent truth——that is a .

truth which is empirically the case but which is not logically
necessary. For example, if one of the axloms of the theory states
that men will make choices so as to maximize their utility, and
the utility of ome object, A, is defined as twice that of B, thben
the fact tbgt men do always choose A over B 1s ltgically necessary
given those earlter statements, This is an analytic relation
between concepts, If, on the other hand, it is empirically found
that men also are faster in choosing between A and B than they are
in chooeing among other alternatives, then that is a synthetic
relation betwseen concepts,  The way these terms are used here it is
‘ possible for a relation to be at the same time both synthetic and
analytic (e.g., it is logically necessary given the assumptions of
the body of knowledge and it is found empirically to be the case).
Cr, a relation' may be neither logically necess&fy nor enpiriqa.lly
true, This is a key a.apect. of this view of knowledges the two
systems of‘lmoulédge are distinguished, but they are not viewed as
incoapatible and mray occur jointly.

These concepts and relations between concepts exi.z_st within the
context of 5. logical deductive structure, 'Tﬁis zay be loosaly
thought of es & vertical continuua in the diagram in Figure Al.1
which represents the level of abstraction. Concepta‘a.nd relations
near the top are most abstract and those near the bottcm of ths

logical system are the least abstract. Concepts at ths very top are

TR A
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primitive concepts, Primitive concepts are those which are not

explicitly defined in terms of other concepts but instead make up
the base from which other concepts are defined (Reynolds, 1971).
The remainder are derived conce_ﬂs, concepts which are explicitly

defined in temms of the primitive concepts and/or other derived
concepte.(Reynolds, >19?1). All concepts must be either primitive
or derived., As we move down the diagram the concepts are pro=-
gressively further down the chain of derivations and they are less
abstract, All fit within the same logical structure of definitions
which relates the concepts to each other, For example, if the
concepts of "number"” and "utility" are our primitive concepis
(whsre ®"number™ is just the amount of some commodity, A, possessed
by person 1, and "utility" is the satisfaction that person derives
from the possession of A) then we may explicitly define & third

concept solsdy in terms of these tvé concepts. The “marginal

- utility” of.A for person 1 is the amount person 1's utility would

change with. the additional possession of one mors unit of commodity
A, ' |

Just as some concepts may be derived from others, scme re-
lations among conceptis may also be derived from ofher relations
agong concepts., ¥e thus di.étinguish between a._xi_o_m_s;,v relations
which are not explicitly derived from other relations, and theorens,
xhich are explicitly derived from other relations. For exaample,
if one of the axioms of this body of knowledge is, as stated
earlier, that men will make cholces so as to maximize their utility,
and a known contingent truth is that the utility of A for person 1

1s greater than the utility for B, then a deduction froa these two
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relationships would be that personli would tend to choose A over B .
when he has the opportunity, This latter relaiién: would then de
a theorea.

Primitive concepts are repfesanted in the diagram by circles
and derived concepts by squares. Relations a.mong‘concepts a.re .
represented by straight line§ with solid lines representing axiocas
and dashed lines zep;esenting theorems, An arvow indicates the
direction of increasing abstraction,

In this view the logical system consists of concepts and
logical relations among concepts, These form an interconnected
gyster of relatiocnships Hﬁiéh are constrained by the rules of the

loglc used, ar the logical calculus, That calculus may be any one

of a mmber of available ones (Willer, 1967:13). It coudd be .
sy=bolic logic, scme mathematical theory, causal theory, or even
a computexr rograa,

This lcgical system may be viewed from two perspectives: as a
logical structure and as a logical process. The fully elaborated

system with the possible relatlionships and the poséible colcerts
identifiéd and related to each other may be viewed 2s a structure
of lmowledgé which zfepresénts what. is ‘known about some p‘henomehaa.
However, it is rare that a logical system is completely speciﬁed.
There rrobatly fz‘ill always be new combinations of re.la.tionships
and concepts to be created and developed and the system ma.y be’
extended uxi_ng these concepts and relations among concepts operat-
ing within the copstraints of the logical calculus »to producé new
insights, rew _m'eiictions‘, and new avenues for further exploretionm,

The systea then is used as a logical process to deduce such new
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predictions and to extend knowledge,

The Fmpirical System (The Semantic Interpreted Componeént).

The empirical system 1s an alternative source of knowledge, It
exists as a distinet, but not incompatible, supplement to the
logical system for scientific knowledge., The major components

of the empirical system are iis anaioguee to the concepts and log-
fcal rela.fions of the logical system: empirical indicators and

empirical relationships among empirical indicators., Empirical

indicators are directly obserya‘ble phenomena, or the closest thing

“to them we can achieve in empirical reseaich. A nunber of types
of empirical indicators have been 1dantified by Hage (1972) in-
clﬁding variabtles which may vary either contimuously or categori-

" cally and a variety of nonvariables including elements and qualities.
Others have long distinguished between different levels of measure-
ment for variadles; the nominal, the ordimal, the interval, and
the ratio scale of measurement (Stevens, 1970),

Just as concepts are logically related, empirical indicators

may have empizical relatiopships or empirical Yinkazes (Hage, 1972)

among them, Such empitical relétionships may take on many forms
(e.g., linear, curvilinear, and so on), they may connect oﬁly two '
‘exnpirica.-l indicators or many, and they may.involve any ofv a variety
of relations including interaction, additive effects, and so on (see
Hage, 1972). They may vary in the certainty with which they are
known to be true (e.g., theg may be mere hypotheses, empiriecal
generalizations, or empirical laws), There are, in.short, a great

many ways such linkages may be specified and explicated,
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Opsrational Dafinitions, Ths empitical system is connected

to the logical systen by means of operational definitions--vari-

ously called "correspondence rules™ (Carnap, 1956, andvnargeneau.
1950), “epistemic correlations” (Northrop, 1947), or “"coordinate
dimensions® (aéicbenbach, 1938). These operational definitions
link the concepts of the loglcal system to the empirical indicators
of the enpi.:dcal sysiem. For exaaple, a concept, authoritarianism,
may be measured by a number of empirical indicators such as re-
ported tendencies to follow directions without question, to place
a great deal of fa.it'a in the statezent of superliors, and so on.

A great deal of thought has beer given to the importance of
these connections between empirical indicators and concepts, and
as a result a mmber of distinctions and concepts may be po‘inted

ouf. Concepts are said to be interpreted when they are connected

by opsrational defirnitions to empirically observable indicators,
or uninterpreted when they have no direct connections with
empirical indicators {Greer, 1963). Two types of meaning are
dys:tinguished for concepts: systemic and referentlal. Systemic
M is derived from the relationships of a concept with other
concepts in the logical systém (Kaplan, 1964:16k)--e.g., suicide
nay be defined a..nd given meaning by relating it to other concepts
vhich define it ax=d by explicating its analytic or synthetic re-

lationships with other concepts, Referential meaning is derived

from the connections between a concept and its empirical indicators.
Such meaning "consists of points of contiguity between (a term) as
a linguistic syabol and the observeble attrilites, propsrties,

and relations that it represents”™ (Lachenmeyer, 1971510)~~e.g.,
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alienat,ion may be measured by a repdrted sense of helplessness,
dispair, depression, and 80 on, There may be some concepts in a
particular theory which are not directly related to any eapirical
indicators. The usefulness of such terms is an issue (e.g., see
Braithwalts, 1970 and many others}. Such uninterpreted terms
clearly cannot have referential meaning., But they may have
systemic meaning derived from their logical connections with
other concepts,

Operational definitions are not the only connections between
the empirical and the loglcal systemzs, There is also a sense in
which the rela'.tionships found in an empirical system can be com-
pared with the logical relationships of the logical systenm, .In
addition to the operational definitions, there must be sore

operationalization of relationships. However, that aspect of the

similarity between the two systems has not been dealt with so
explicitly ‘as the cénnection between concepts and empirical
indicators, a.nd 1little more can be said a:bout that at this time,
Isomorphism. Both of these systems of knowledge are
abstractions in many senses removed from the phenomens to which
they pertain, The logical system, perhai:s most clearly, imposes
upon the knowledge the categories associated with the concepts
and their possible logical rel#tions. It, in essence, re-creates
the phenomenon in terms of the concepts and possible relationships .
we imagine to be there, It is problematic to what extent this
re-creation is more a reflection of our own predispositions than
of the phenomenon itself, Similar considerationa‘ suggest that

the empirical system is also abstracted and removed from the
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phenonenon by our own categories of perception, and its relation-
ships to that phenomenon must &lso be subject to scrutiny., The
nature of the empirical indiéators ard the categories which are
created for measurement, the specific questions or items which
measure them, the types of relations which are examined; all of
these again are channels ihrough which our own predispositions
can come to play in our perception of the phenomepon, It doesn't
require a sociologist of knowledge to realize that there 1s some
room for distortion here. '

Each of these systems of knowledge then, must relate not only
to each other (through operational definitions and the equivalent ‘
operationalization of relationships), but also to a third com-
ponent, the phenomenon. The relationship of each of these to the
pbenomenon.nuﬁt be viewed as problematic, At a very minimum there
must be some basis for viewing the systems as related to the
phenomenon, and at a maximum, the systems would be seen as border-
iné on being ldentical to the phenomenon. We may posii some sort
of isomorphism between‘each of these systems of knowledge a;xd
the phenomencn being studied, That is, there must be something
v which tbesé systems and the phenomenon have in common., FEach of

these systems is true in some respects. It is with regard to

those aspects which they have in ‘common with the phenomenon that

they may serve to increase our knowledge about the phenomenon,

The Model Building Perspective

Different specific frameworks of knowledge could be distinguis-

hed on the basis of these components and the relationships among
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them, That is, they could be distinguished on the basis of the
followings
1) characteristics of the logical systenm,

2) characteristicas of the empirical aystem,

3). characteristics of.tbe phencmenon,

4) the operational connections between the logical and empirical
systems, and

5)' the isomorphism between the logical and empirical systems and
ths phenonenon,
The specific relationships among these componente of frame-

works of knowledge are governed by a mumber of constraints, Ome

of the most significant of these constraints is the incompatibility

between the simplicity required for the develommant of both the
logical and 'e'mpirica.l systems and the complexity which appears to
characterize most soclological phenomena, To crea..te a body of
knowledge there must be some simplification. Without it the
logical and empirical systems simply ¥ould not be mamageable. It
is not ;bossi‘ble to include ever.ything which goes on even in a
simple experimental setting. Furthemmore, it is not useful to do
80, All knowledge must abstract and simplify from the complex
reality with which it deals in order to be managesble, Yet, if

knowledge is too abstract and too far removed from the reality

_then we may have missed the most critical aspects and our work will

be.of 1ittle consequence, Clearly there is a need both to maxi-
mize the reslism of our knowledge (i.e., the quality for the
isomorphism it has with the phenomenon) and the simplicity of the

knowledge s0 that it can be tested empirically and systematized
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logicslly. Precisely where to balance fhesq two caonflicting goals
18 absolutely critical and has profound implicatigns for out
methodology. ‘

It i1s this ilssue whiéh appears to be tﬁe basis for many of
the differences between the use of mathematical models and othsr‘
forms of knowledge., A model building approach is a special case
of general approaches to the development of scientific knowledge.
The framework of knowledge created through such an approach has
all of the elements identified earlier for frameworks of scientific
knowledges a logical system, an empirical systea, operational
cormections between these two,and an isomorphism of both of
thege systems with the phenomenon being studied. It is distinct
froa otfier frameworks of knowledge not in its components but in
the balance maintained among those components, In a model build-
ing approach the balance between simpliclty and real;sm is

chosen to faver simpliéity at ths expense of realism, That 1s,

. in model building the simplicity of the empirical and logical

systems is maximized at the expense of the quality of the
isomorphism betweén those systems and the phenocmenon being modeled,
The maximization of the simplicity of the system at the ex-
pense of the isomorphism with the phenomenon being modeled has a
nurber of very 1mpo£tant implications for the development of know- .
ledge. 1t drastically affects the role the logical system plays
in that fremework of knowledge. It ralses a number of key issues
which nust be addressed in empirically validating such A framework

of knowledge (issues which, incidentally, are rarely successfully

addressed in the literature reviewed here). And, in general, it
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radically restructures the balance among the components of these‘
_frameworks of knowledge causing them to have strengths and potent~
4al pitfalls which are much diffeﬁnt from other social sclence
knowledge frameuorks. These.a.te 80 different, in fact, that the
nodel bullding approach is best viewed as a major alternative
rethodological approach significantly different from other socia.lv
science approaches to the development of sclentific knowledge,

The major advantage of the model building approach is that it
nakes the_iogic&l system a much stronger component of the framework
of knowledge than it is for most other approaches commonly used in
.tbe social sciences, In the more common social science aprroaches
the loglical gystems are mere shadows of what they might be. They
generally pexform only a minor checking role for assessing the log-
ical consistenc& of propositions in the knowledge ba.se‘. They rarely
provide & systematizing framework 6: typologles and they almcst
never provide the capacity to deduce new hypotheses and pm;:osit-;
ions bYeyond common sense for the effective exploration amd extension
of ihe knowledge base., However, when the model bunding ayFroach
is utilized it is much more likely that a rigorous logical system
may be developed 'uhich not only provides clear typologies and a
logical framework within which to classify various aspects of ths
phenczenon, but also provides a pouerfulb deductive system for check-
ing the logical consistency of éropoaitions and allows for the de-
éuction of precise,. eqpirica.ll} testable hypotheées. The lcgical
systen, if sophisticated enough may quickly be extended byyond ihe

ccanon sense predictions and allow the expioreticn of interesting

new elements of that system of knowledge.
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But these advaniages do not occur without their price. The
major area where the problems of this approach occur is in the
empirical testing of these systems of knouiedge. The model
building approach ralses a mimber of issues there which have
created sericus problems that have yet to be effectively resolved
in the literature. For the traditional social science approaches,
the only viable source of truth is the empirical testing of the
model. But when the logical system is rigorous and precise (as is
| possible when parsimony is maximized) the logicél system becones

a viable altermative source of truth, Then it is necessary to
aﬂdress the issue of how the two systems of knowledge may be recon-
ciled (i.e,, what 1s to be done when logically true statements

are found to be empirically false), Here a mumber of interesting
issues are raised. These issures are the ﬁource of much of the
difference between this approach and other approaches to knouledge
" building. For such a system of knowledge, for example, it is an
issue whether empirical verification is even required; how such a
model right de empirically tested while recognizing the validity
of both empirical and logical knowledge; and how such models nay be
tested when ghere is only a weak lsomorphism between the nodels

and the phenozenon they model.

There arﬁ iwo antithetical views of the need for verification
of models which: are commonly discussed in.the philosophy of science
literature: rationalism and empiricism, Rationaliam 18 the view
that a model or theory is a system of logical deductions from a
serles of synthetic premises of unquestionable truth.not subject to

empirical verificgtion. Such premises which do not require or
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admit of empirical verification are what Kant called thla synthetic
a priori. This view holds that such statements are obvious and do
not require empirical verification, However, as Naylor suggests
(1971:155), attempts to spell ocut in detail such assumptions soon
leads to a point where they are no longer at all obvious. Soae
(e.g., Reichenbach) even deny that there exist any stabtements which
are synthetlc a priori,

Empiricisa, on the other hand, is in complete opposition to
rationaliem, Enpi;lcists suggest that empirical sclience instesd
of mathezatics is the ideal form of knowledge, Any statements
which are not subject to empirical verification should not be con-
sidered and have no value,

The view of models taken here suggests that both empirical
and rationzl kn&uledge are valid, They are mutually compatible
and complimentary, and models should have both simultaneously.
Fron this éerspective it 1s necessary that models, apart from
fheir loglical validity, be tested empirically to assess their
enpirical validity. Virtuzlly everyone who addresses this issue
also agrees that models nust be tested empirically (e.g., Ashby,
1970: pasiin; Black, 1962:223; Naylor, 1971:1153; Maslov, 1962:15,
Bartos, 1967:321; Coben & Cyert, 1961; . Imbar & Stoll, 1972:28%;
Willer, 1967:629; and Grunberg, 1957:passim), As Coleman (19643:53)
says, mathematics 18 "a tool of social science rather than... a.n.
end in itself? It is not enough that an elegant logical framework
bas been constructed which is appealing and logically sound. As
Ashby says, "ultinately the raw facts are final" (1970:95), and

the operational test is the last court of appeal" (1970:104),
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There are many consequences which arlse from this, First, it

requires that models be made empirically testable, At least some
of the tems of ths rodels pust have corresponding empirical in-
dicators which may be examined empirically. It also makes rele-
vant>a.u of the constraints typically associated with empirical
tests of knowledge. These include the general problems of confir-
mationism, txypothésis testing, the general requirements of re-
- search, tha necessary procedures for statistical tests, and so on,
The recognition of an empirical basis for judging the validity of
models also implies that extensive knowledge of the phenomenon is
requir;ed for the developzent of models,

'Anotbe_r very serious source of constraints upon model verifi-
cation arises from the simultaneous rgcognition of the validity of
both empirical and rational knowledge, This view is a common one,
as evinced by t‘he coxmdn recognition of the need for empirical
vérificétion_&nd the frequeant reference to desﬁable characteristics
uhich are peculisr to rational knowledge, such as logical validity,
loglcal rigor, and so on.

One consequence of recognizing the validity of both rational
and empirical knowledge is that the empirical verification of any
particular proposition has more of an implication for the growth
of knowledge if many 1égical consequences of that proposition are
‘of importance for the thecry. For this reason testing assumptions
which are the basis for nany later propositions in the theory may
provide more h&ledge than testing particular deductionvs‘ of the
theory which serve as the logical basis for very few other proposit-

ifons, The earlier a statexzent occurs in the deductive chain the
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more impact it has, and the more knowledge 1s gained by testing it
eapirically, Of course, soze contribution is made no matter where
the proposition is located in the_nodel.

" Another issue arises when there are concepts in ths model
which ha?e no empirical referents (see Bosenberg, 1968:183). These
are called uninterpreted comcepts, The nature of such concepts
and propositions containirg them can only be approached from the
view of rational knowledge. 7That is, the propositions can be
testéd indirectly by testirg logically related propositions, If,
as is often the case, propositicms are deduced from propositions
containing uninterpreted concerts the emplrical ‘verification of
those deduced propostions does not necessarily imply the va.lidity'
of the p‘ropositiqns from which they are deduced, But if, as is
less often the case, the propositions of inmterest are deduced from'
empirically testable proposiiions, then the empirical veri'fication
of those propositions would aiso imply the empiiical validity of
these nontestable‘ pro;nsi‘.i:rsﬁ,

Yet another consequence of the sixult.a.':zequsr recognition of ths
validity of both rational and empirical knowlede is that it is not
_becessarily helpful to attempt to test extire models {both
assumptions and deductiocs) empirically. Coleman (1960) and
Diesing (1971) both make thts argument. Such & problem arises
¥hen a theorist "proposed to test his model by setting up the con-
ditions specified in the postulates, as rear as practicabls, and
then seeing whether the rcedictions of the model, its derivations,
agree with the experimentsl data® (Diesing, 1971:185). The problem

axrises in the supi)osition trat there is & merely “"hypothetical




or contingent" connection between the postulates of the model and
its predictions., This is not true for logically rigorous models
in which the predictions follow necessarily from the assumptions.
If the conditions corresponding to the postulates are set up, then
the results of the deductions must necessarily occur. If they are
found, then nothing has been contributed to our knowledge. And if
they are not, then we know only that the conditions were not
properly established as we had thought., This problem arises when
there is another source of truth in the model, the logical truth,
Such a truth can compliment that of empirical truth and thexre is no
need to reaffiya it empirically. This problem of course, doss not
arise in less rigorous models for which the logically necessary
conclusions of assumptions cannot be established,

This proklem is particularly acute in experimendai research in
which the conditions cbmspéndi.n.g o the assumptions of the model
are crested artificially. As Coleman (1960:14l~145) points out,
the connection between reality and the model becomes confused.

essthe "reality” which it attempts 4o mirror is itself & com=~

pletely constructed and artificial situation, Thus a model
is not being constructed to correspond to certain phencmena in
the real world, but conversely, phenomena are constructed to
correspond to the model, In such a situation it is difficult

. to know where the ingemuity lies--in construction of the

nodel, or in manipulation of people so that they will behave
in accordance with it, It is hard to see just what the goal
is in such a model, -

This problem is generally not present for approaches to know-
ledge bullding other than models because the additional constraints

of trying to mirror reality exactly generally meke it lmpossible to.

develop theories which have logically necessary implications.
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A normative model may be a special case of the type of model

i.n which the logical necessity derives not from the assumptlons but
from some arbitrarily funposed criterion for some outcome which 3is

used to logically derive the necessary conditions for achieving

‘the optimal value of some cutcome. For a normative nodel, ‘the

same problems of verlfying both the assumptions and the predictions
would be found in attemts to empirically test them, For such
nodels verification would be very difficult indeed. As it happens,

however, for these models empirical verlfication is not the ob-

‘Jective and is largely lrrelevant to the models. The goal 1is not

to describe empirically occurring phencmena, after all, but to
prescribe how certain objectives may be met,

This generai pro'blém of verifying models which at tr;e same
time 'may have both a rational and a.n. enpirical knowledge base has
generated a controversy among researchers as to which parts of thé
models should be tested. Should assuaptions be tested? Should
predictions be tested? Or should both be tested? Bartos (1967)
argues that only the a;su.ﬁptionsbf a nodel need to be tested (321).
Testing the implications does not contritute much to the knowledge

by itself, By “showing that scme implications of the model are

' empirically true (one) has not proved that the model itself is

necessarily true® (316), However, testing the implications of a

nodel may be useful as an indirect test of the assumptions, Part-

“icularly, in those frequent cases where it is not possible to con-

clusively prove the aséumptions correct, the model may be tested
by testing both 1ts assumptions and its implications (322).
Another view is held by Kendall (1967:11). In this view
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(which ié also held by Milton Friedman) it is suggested that "the
validity of a model depends not only on the validity of the

- assunpbions on which the model rests (as Hubchinson would have one

believe) but, also on the abllity of the model to predict the be-

havior of the dependent variables that are treated by the rodel,”

This axrgument is that empirical tests need onl} be applied to the

predictions of the model and not to its assumptions, He "seems to
Ee saying that it makes no difference whatever to wh#t extent the

assunptions falsify reality" (Naylor, 1971:156).

Coleman (1960:1141-2) suggests that a critical difference in
assessing the fruitfulness of models is at what point they make a
connect;on with empirical phenomena., Many models have uninterpret-
ed terms and make connections with empirical indicatores only in
a few places, Two types of models which are very different are
those for which the empirical connections occur only at the level

of assumptions or postulates and those for which the empirical

-connections occur only at the level.of theorems or propositions

which have been derived from the assumptions, This distinction
parallels the distinction between explanatory and synthetic mcdels,
In general, though it is true that tests of logically necessary
predictions offer little in the way of increased knowledge, it is '
rareiy true that the logical necessity is irrefutably established,
and unless it is there should properly be empirical tests of both
the assumptions and the deductions of models, Reasons why logical
necessity may not be establ;§hed vary. There may be some critical
assunptions which are not verifiable. Perhaps there are other

variables or processes entering into the system which are not
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recognized. Or it may be that a lack of pegfect isomorphism be-
tween the model and ihe phenomenon may obviate the logical necess-
ity. In addition, the phenomenon may be stochastic in nature
requiring several empirical tests, and there may be measurement
errors and othexr problers Hhichvoccur. If the deductions are
confirmed there is still a need to verify the postulates for
similar reasons, If the deductions are confirmed there is still
a great part of the theory which has not yet been confirmed
(including other deductions not yet tested and the postulates
which lead to them). Also, it is important that the postulates
be established because thers are many pdéaible alternative explan-
ations for any particular set of deductions,

Yet another issue is the isomorphism between the model and the
phencznenon being modeled (Brodbeck, 1958:380: Meyer, 1951:118).
Because thé isomorphism is not complete between the model and the
phenomenon,‘any discrepancy between the empirical phenomenon and
the predictions of the model might well be due to the lack of fit
between the model and the phenomenon.’_Caze must be exercised in
generalizing from the model to the phenomenon itself. Empirical
results predicted by the model and confirmed empirically might
arise from characteristics of the model which are not isomorphic
to the phenonenon and should not be interpreted unequivocally

as in support of that model of the phenomenon or as indications

of properties possessed by that phenomenon,




Appendix 2
A TEST FOR MEAN RECURRENCE TIME

One p:ediction of Markov models which is commonly tested
empirically as part of efforts to validate such models is a com=
parison of the predicted and observed recurrence times, The
recurrence time for a particular state isg slrply the time it takes

for the system of interacting individuals to return to that state

. &fter once having been in it, For example, in the sequence of

interactions,

0101 0,1(!2 0202 01C 301(}1

only one of the second-order states (states including actions by

both parﬁicipa.ntsQ—i.e., 0101 is one second-order state), 0101

-occurs more than once. That state occurs first in the chaln and

last in the chain, The recurrence time for this state is then the
time between its first appearance and its next axipea.rance.

One of the reasons that this test has been so popular is that
Feller (1968) has shown that for irreducible, aperiodic Markov
chains with states h_aving nonzero probabilities of occurrence at
eqﬁiiibrim, the mean recurrencé time for each state is the re-

ciprocal of the probability of that state occurring at equilibriums

Ty = 1w, where u_= xll_i.m”p(gi

where T is the mean recurrence time of event Ek'
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Unfortunastely, in some cases, the empirical estimation of
recurrence tines is not as straightfortr&rd as the theoretical
prediction, To empirically estimate the mean recurrence time of
each state one conld simply determine the time it takes for each
event to recur wherever it does recur and then find that mean, Un-
fortunately, whea there are many c:u:egories the mean recureence
tine for a particular evént nay be quite long relative to the
‘length of the emcomnters examined (e.g., one predicted mean re-
currence time was 90,91 while many of the encounters examined had
considerably fewer interactions than that). When this occurs there
may be a large mumber of events which occur and never recur., when
the encounter ends it is not possible to determine when such an
event would have next recurred,

dhen the length of encounters exaazined is short relative to
the length of the mean recurrence fime for a particular state it is
not possible to get an adequate estimate of recurrence times
bgcause the cbserved recurrences are part of & highly truncated
distribution—only the earliest recurrences occur in time to get
measured--resuliing in a gross underastimation of the mean recurr-
ence tmés. For example, event 0101 has a predicted recurrence
time of 52.63. Of the 40 times when this event occurred only 11 of
those were recurrences of the event within the same encounter, The
resulting estizate of recurrence times is only 7.45 (see Tables A2.1
and A2,2)

Because of this problem of estimation, the test of predicted
nean recurrence tinmes 1s not included in this study es a test of

the Markov model.
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TABLE A2,1 :

OBSERVED DISTRIBUTICX OF EVENTS AND RECURRENCES OF EVENTS FOR
SECOND-ORDER MODEL ‘

Number of Tires Kumber of‘ Times Proportion of Times
Event Event Occurred Event Occurred Event Recurred

otct 4o : 11 275
01c2 529 435 820
o1c3 43 18 419
(071034 62 . 37 597
© 002 o983 - 895 910
2C3 165 ) 33 «200
031 * 8 235
o3c2 295 178 603
033 128 & 500
cto1 3 1 +368
c1o2 78 4 615
¢103 27 4 J148
c201 s . 36k .805
c202 973 885 «910
€203 318 198 .623
c301 69 30 435
c202 75 42 «560

€303 89 5o Hh9
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TABLE A2.2

PREDICTED AND OBSERVED MEAN RECURRENCE
TIMZS FOR SECOND-ORDER EVENTS

Mean Recurrence Times

Event Predicted QObserved
orc 52.63 7.45
01Cc2 L,42 3.82
oic3 52.63 6.39
oz2ct 34,48 4,14
- 02C2 2.10 1.81

02c3 33.33 3.67
o031 66.67 9.88
03c2 7.58 5.49
03c3 18.18 5.92
ciot 58,82 7.14
cioz 28.57 . 7.04
€103 | 90.91 6,75
201 467 . 377
€202 2.16 1,83
c203 6.62 5,03
¢301 33.33 8.43
€302 30,30 3.67
€303 25.64 4,80
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