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THE DIFFUSION OF COLLECTIVE VIOLENCE*

BriaN L. PITCHER, ROBERT L. HAMBLIN AND JERRY L. L. MILLER

University of Arizona

American Sociological Review 1978, Vol. 43 (February):23-35

Past explanations of violence have characteristically paid more attention to the issues of social
conditions and psychocultural stimuli than to the issue of timing. Timing is the focus of this
paper in which a differential equation model of the temporal diffusion of violence is developed.
This model is derived from behavioral generalizations which indicate that aggression is both
instigated and inhibited via direct and vicarious learning. The parameters of the model provide
measures of the instigation and inhibition processes that take place throughout an outbreak.
Twenty-five data sets representing a wide variety of collective outbreaks of violence are used to
test the empirical fit and to evaluate the credibility of the assumptions of the model. The model
describes the overtime distribution of incidents quite accurately and the assumptions and
implications of the derivation appear to be consistent with the cultural conditions surrounding

the outbreaks.

One basi¢c shortcoming of research on
causes of violence is the assumption of
independence among incidents. This as-
sumption overlooks the fact that present
actions are to a large degree affected by
the outcomes of actions experienced in
the past, either directly or vicariously.
Explanations that simply identify different
social conditions which cause violence,
such as social disorganization (Downes,
1968), absolute deprivation (Lupsha,
1969), political structure (Lieberson and
Silverman, 1965), organizational capacity
(Shorter and Tilly, 1974; Snyder, 1975)
and social conflict (Sears and Tomlinson,
1968) or that specify different psychocul-
tural stimuli of violence such as relative
deprivation (Gurr, 1968; Caplan and Paige,
1968), rising expectations (Davies, 1969),
alienation-powerlessness (Kerner, 1968),
internal-external control (Gurr, 1970) and

* This is a revision of a paper presented at the
International Workshop on Comparative Ecological
Analysis of Social Change, Ljublijana, Yugoslavia,
August, 1976. The research was supported by Grant
Soc 75-08448 from the National Science Founda-
tion. The specification of the nature and functional
form of the model was mainly done by the second
author. The authors wish to thank their colleague,
Michael Hout, for reading the manuscript and mak-
ing a number of helpful criticisms and suggestions.
An in-house reviewer gave an earlier version of the
manuscript a careful reading and produced three
pages of queries which helped us considerably in the
revision. We are very appreciative of that effort and
expertise.
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normative or value conflicts (Spiegel,
1971) are incomplete. They fail to take
into account the time related social learn-
ing processes that mediate the impact of
these factors.

A number of researchers have analyzed
time-series data to investigate cyclical
outbreaks of various kinds of violence
(c.f. Denton and Phillips, 1968; Huff and
Lutz, 1974; Li and Thompson, 1975;
Lieberson and Silverman, 1965; Shorter
and Tilly, 1974; Snyder, 1975; Snyder and
Kelly, 1976; Spilerman, 1970; 1971; Tilly
et al., 1975). Some have discussed possi-
ble interdependency or contagion effects,
and a few (Huff and Lutz, 1974; Li and
Thompson, 1975; Midlarsky, 1970) have
attempted to measure and evaluate con-
tagion processes. Spilerman (1970; 1971),
for example, produced strong evidence
that the probability of contagion in the
U.S. urban riots was proportional to the
population size of relevant units. How-
ever, social contagion has not been
rigorously conceptualized in terms of so-
cial learning processes where individuals
are instigated and inhibited by the out-
comes of others’ violent actions.

The purposes of this paper are to de-
velop a differential equation model of the
diffusion process inherent in most out-
breaks of violence and to evaluate the
adequacy of the model and its implica-
tions. The adequacy will be judged by: (1)
empirically fitting it to data on a variety of
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outbreaks of violence; (2) comparing the
fit of alternative differential equation
models derived using different inhibition
terms; (3) examining the congruence be-
tween the model’s assumptions and
known facts about particular outbreaks;
and (4) discussing the reasonability and
meaning of the parameter estimates.

THEORY

Violence may be defined as any activity
which results in the nonaccidental physi-
cal damage of persons or property. It gen-
erally, if not always, occurs in a conflict
situation where two or more parties con-
test to settle an issue in their own favor.
There are several kinds of contests (e.g.,
legal and political, as well as violent). In a
violent conflict, the parties damage each
other’s persons and property until one is
destroyed, concedes the issue, or a com-
promise or stalemate is reached. Some
violence is individual as when a husband
beats his wife. Other violence may be or-
ganized as when two or more armies battle
each other. Collective violence is a mix-
ture of the two—unorganized individuals,
collectivities or organizations involved in
a battle over time against a common foe
(the country, the establishment, the gov-
ernment, adults, blacks, or Jews, for
example). It involves social contagion
wherein the units are instigated and inhib-
ited by the information they receive
through time about one another’s be-
havior and its consequences. Hence, the
modifier collective here implies a popula-
tion of units separated in time and space
and influencing one another as they act
together on the basis of secondhand in-
formation and without hierarchical leader-
ship.

Collective Violence as
Cultural Diffusion

It has been suggested (Huff and Lutz,
1974) that the logistic model of cultural
diffusion (Dodd, 1953; 1955; Griliches,
1957, Coleman et al., 1966) explains why

violent incidents usually accumulate in a

sigmoid pattern. However, a careful

analysis reveals four serious problems
with this formulation.

First, the mechanism in the logistic
model is communication by salesmen and
admen, and people who have already
adopted and experienced the benefits and
costs (cf. Coleman et al., 1966). In con-
trast, the probable mechanism for out-
breaks of collective violence is much more
subtle: imitation or vicarious learning
usually based on news media reports of
violence and its consequences occurring
in other parts of the nation or world
(Archer and Gartner, 1976; Spilerman,
1976).

Second, while the cumulative curves of
collective violence are sigmoid, many vio-
late an essential condition of Dodd’s
(1953; 1955) and Coleman et al.’s (1966)
logistic theory: the units of the popula-
tions which generate them are seldom, if
ever, in direct communication with one
another. Consequently, the redundancy of
contacts cannot explain the later slowing
of the accumulation that results in the
sigmoid pattern. According to the Cole-
man et al. (1966) theory, without direct
communication among units in the popula-
tion, the data should take a decaying ex-
ponential shape, not the sigmoid pattern
which all exhibit.

Third, the logistic diffusion distribution
results when each unit’s adoption or first
use of the invention is counted, whereas
the sigmoid curves of collective violence
are generated by actors who often partici-
pate more than once. For example, in the
sigmoid outbreak of coups d’etat among
countries in Africa, 1960—1975, one of the
units (Dahomy) produced at least one
coup during each of seven years.

Fourth, while the violence data are more
or less sigmoid, they are not all symmet-
ric. This asymmetry excludes the logistic
model from serious consideration since it
is always symmetric.! The suggestion by

! The logistic is symmetrical because it is assumed
that the rate of adoption is a constant. If, alterna-
tively, it is assumed that this rate changes through
time, the model becomes asymmetrical (Hernes,
1972). This necessitates the introduction of an
additional parameter. Generally the asymmetric
Logistic is not preferred over more parsimonious
models, such as the Gompertz, unless the fit to the
data is consistently and significantly better.
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Hamblin et al. (1973) that a logistic model
of innovation describes outbreaks of vio-
lence may be rejected for the same reason.

For the above reasons, it appears that
the nature and mechanisms of the diffu-
sion of collective violence are not isomor-
phic with those of general cultural diffu-
sion, and that an alternative model is
needed.

Mechanisms of Collective
Violence Diffusion

There have been a number of sugges-
tions (cf. Turner and Killian, 1972) regard-
ing specific mechanisms for the spread or
diffusion of collective behavior: suggesti-
bility, circular reaction, identification and,
as noted, imitation. While all of these may
have some merit, the imitation mechanism
has enjoyed by far the most theoretical
and empirical investigation, with most of
the recent developments pioneered by Al-
bert Bandura (cf. 1977) and his colleagues.

Imitation or modeling involves vicari-
ous learning. By watching others working
the environment or by talking with them
about their experiences, people are made
aware of reinforcing consequences, and
thereby learn what works and what does
not work. However, according to Ban-
dura’s (1973) experimental results, learn-
ing is not to be confused with behaving. A
subject may have vicariously learned that
a particular behavior produces a specific
reinforcement. Yet, to engage regularly in
that behavior the subject ordinarily must
frequently encounter the same cues, ob-
serve models who legitimate the behavior
and personally try the behavior and expe-
rience the reinforcing consequences. Evi-
dence from several experiments suggests
that overt aggression occurs with substan-
tial frequency only when people are
threatened in a conflict situation and ob-
serve a model successfully aggressing
against the source of threat, the other
party in the conflict. The threat without
the aggressing model or the aggressing
model without the threat produces mini-
mal aggression (Wheeler and Caggiula,
1966; Hanratty et al., 1972). Other ex-
perimental data (cf. Bandura et al., 1963;
Gilmore, 1971) show that in a threatening
conflict the observers’ aggressive be-

havior increases as the success of the
model’s aggression increases (where suc-
cess is defined as resolving the issue in
favor of the model and the model’s getting
by without punishment).

The Mathematical Derivation

In large scale outbreaks of collective
violence much observational learning evi-
dently occurs secondhand, via reports and
descriptions in the mass media. By atten-
tively following news media accounts of
incidents of violence, units affected by the
conflict become familiar with the methods
and innovations used by both the units who
have thus far participated and by the com-
batants. The following derivation assumes
that a more or less constant proportion of
the violent events occurring during an
outbreak are reported in the media (see
Snyder and Kelly, 1977).

The derivation starts with a definition
equating three basic concepts relating to
the imitation mechanism. A party in a con-
flict is composed of a population of behav-
ing units, individuals, groups, collec-
tivities or organizations. Given the as-
sumption that the timing of a unit’s par-
ticipation in collective violence is deter-
mined primarily by observational and
symbolic learning vis-a-vis others, each
violent incident by a unit is both an imita-
tion of previous behaviors and a be-
havioral model for other units to imitate.?
Therefore, at any time (t), the cumulative
number of violent events (V) in the out-
break equals the cumulative number of im-
itations (I) by units and the cumulative
number of behavioral models (M) for
units, or:

V=I=M 6]

The social psychologists involved in the
experimental work on imitation have not
attempted to develop equations. How-
ever, sociologists (cf. Dodd, 1953; 1955;
Coleman et al., 1966) in deriving the lo-
gistic model of cultural diffusion have

2 It is assumed that the first unit to start the out-
break is imitating another unit outside the system or,
much less frequently, has independently invented
the particular kind of violence in question.
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used an exponential differential equation
which, given epistemic assumptions simi-
lar to the above, is an equation for imita-
tion. This exponential differential equa-
tion for imitation specifies that the incre-
ment in imitations (dI) per increment in
time (dt) is some proportion (p) of the
number of previous imitations (I):

dl _ d

I_
a——plorT—pdt.

(2)
Because of the equalities in (1), equation
(2) implies:

g_h.d__zpdt

(€)

and

dV_ p at. )
v-P

The parameter (p) is the rate at which
imitation is instigated and is assumed to
depend on the costs and benefits of that
particular action relative to those of all
plausible alternative actions. This is con-
sistent with both experimental evidence
on the imitation of aggression (Bandura,
1973) and evidence for the relationship be-
tween the rate of diffusion and amount of
reinforcement (Hamblin and Miller, 1976).

Equation (4) involving the collective
violence terms (dV and V) is the one of
principal interest because of the close
correspondence between these terms and
the data. However, the others are impor-
tant because they specify the vicarious
learning and imitation processes from
which (4) is derived.

Aggression is not only instigated
through behavioral modeling but may also
be inhibited by costs resulting from fail-
ures and the deterrence strategies im-
plemented by opposition units (cf. Ban-
dura, 1973). Increases in the frequency
and magnitude of such costs relative to
alternatives augment the number of insti-
gated units who are inhibited from engag-
ing in the violence. Inhibition effects are
assumed to be cumulative so the relative
increase in violence (dV/V) per increment
of time (dt) not only varies directly with
the instigation rate (p) but also inversely

with the accumulated number who are
inhibited (i) as in the following equation:

dv_ Par.

\" 1 )

In outbreaks of collective violence rela-
tive costs are observed and talked about
and the experimental data show that ag-
gressive behavior by threatened observers
is inhibited as they observe the punish-
ment of aggressing models (Bandura et al.,
1963; Gilmore, 1971). It is, therefore, as-
sumed that observational and symbolic
learning occurs to inhibit violence and that
the imitation equation (2) applies so that
the increment in numbers inhibited per in-
crement of time (di/dt) is some proportion
(q) of the accumulated number of units
who have been inhibited (i) up to time (t),
or:

di _ 4 di

- 17 —_— = dt 6

a4 o~ d (6)
Solving (6) for i via integration yields:

i = i,e", 7

where q is the previously defined rate at
which units are inhibited, e is the base of
the natural logarithm and i, is the value of i
when t = 0. This value of i may be substi-
tuted into (5) to obtain:

dV_ pdt _ ceat gt

\% i,e
or
dV_ ce -ay 8)
dt

where ¢ = pli,, or the net rate at which
units are instigated to imitate the violence
in question, and q is the rate at which
they are inhibited. Thus, if this model
adequately describes the through-time dif-
fusion of a particular type of violence, the
nonlinear regression analysis will provide
measures of the rates of the two constitu-
tive processes—instigation and inhibi-
tion—for the 25 data sets modeled here.

THE ANALYSIS

The Data

In order to evaluate the descriptive
adequacy of the model, we obtained data
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sets on ten different forms of collective
violence: lynchings of blacks, vandalism
and swastika painting on Jewish buildings,
air hijacking attempts and attempts to
deter hijackings, guerrilla warfare, revolu-
tions, purges, coups d’etat, agrarian pro-
tests and civil disorders.? For a descrip-
tion of the data see Table 1.

The Estimation of Parameters

Because both instigation and inhibition
are assumed to approximate continuous
rather than discrete processes, the model
is stated in differential rather than dif-
ference equations. The term (dV/dt) refers
to the rate of violence during very small
increments of time and V is the accumu-
lated number of incidents of collective vio-
lence up to a point in time. The accumu-
lated data correspond to V very much bet-
ter than data per day, week, etc. corre-
spond to dV/dt, and for that reason, equa-
tion (8) was solved by integration for V:

V = Voec e-dae ™ = A ek'  (9)

The right part of the equation was used in
fitting the data and c and q were calculated
using the following identities: ¢ = —qk
and q = —1n b, which are implied above.
The intermediate steps required to obtain

3 All apparent indications are that the various cod-
ers took considerable care to assure the accuracy of
each of these data sets. For example, Banks (1971)
reports that the intercoder stability averaged .974.
However, independently coded data are available for
the air hijacking attempt outbreaks and the 1958-66
outbreak of coups d’etat in Latin America. The
agreement between the FAA reports on hijacking
and the reports in the New York Times on worldwide
hijacking was over 98 percent. In addition to Banks,
data on successful Latin American coups d’etat are
also available in Li and Thompson (1975) and Solain
and Quinn (1973). The only discrepency among all
three data sets concerned the coding of the Cuban
revolution-coup (Banks coded it in 1959, Solain and
Quinn coded it in 1958 and Li and Thompson did not
include it). In addition, Li and Thompson coded two
events as coups that the others did not—one in
Brazil, 1961, where the President resigned under se-
vere pressure and a second in Peru, 1963, where the
head of the military junta was replaced by another
General. The high overall agreement among data sets
is evidence of their accuracy. Also, in modeling,
measurement error typically attenuates the r2. There-
fore, the consistently high r? values here evidence
the data as both reliable and valid.

(9), usually referred to as the Gompertz
equation, were omitted because they in-
volve calculus and are quite technical.
Those proficient in calculus can derive the
equation for themselves; those not would
scarcely be helped by the rationale that
could be outlined in the space available
here. The essential point is that by fitting
the integrated equation to the accumu-
lated data, one is able to calculate esti-
mates of ¢ and q as postulated in the
model.

The fitting or estimating was done with
a nonlinear least-squares regression pro-
gram based on the Fletcher-Powell (1963)
optimization technique. Equation (9) was
also fit to most of the data sets using the
SPSS nonlinear regression program, with
identical results to the fourth significant
digit.

RESULTS AND DISCUSSION
Goodness of Fit

The results of the nonlinear least-
squares regression analyses are given in
Table 1. The integrated equation fits the
data very well: r2 values range from .941
to .999 with a median of .995. Overall,
there are no systematic deviations in the
residuals. The empirical fit to the accumu-
lated distribution of events is quite ac-
ceptable (i.e., r2 > .98) for all but the 1967
U.S. outbreak of civil disorders.

Fit of Alternative Differential
Equation Models

Two alternative sigmoid models were
considered but rejected. The alternative
models were:

% =sVt? —
V:(_:é/)(_m_*_l))e(s/(m*l‘l))tm"_l (10)
and % “tV N-V) ——>

v= N—NV., -
4 St (11)

Both of these were derived using instiga-
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® These outbreaks of vandalism, and swastika paintings on Jewish homes, stores and institutional buildings were nationwide and lasted respectively

seven and nine weeks. According to Caplovitz and Rogers (1961) there was no evidence of an organized plot in either of the outbreaks.
¢ A hijacking attempt was counted every time a person or a group of persons tried to commandeer an aircraft by threat of harm. The data indicated there

were three separate outbreaks of hijacking attempts in the United States and two in Latin America during the August 1967-July 1973 interval.
¢ Hamblin et al. (1973:126-35) analyzed Banks’s data and found, in Latin America, two series of epidemics of various kinds of political violence since

4 Deterrence attempts are actions taken by combatants which, if successful, might increase potential hijackers’ expectations of failure and punishment.
World War II. Banks’s data for the second series are analyzed here. For definitions see Banks (1971i, xv) and Rummel (1963:25-6).

These were coded by Miller from the stories on hijacking in the New York Times (1967-1973).

Table 1. Continued
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tion and inhibition assumptions analogous
to those used in the derivation of equation
(8), but with different specifications of the
functional form of the inhibition process.

Equation (10) consistently gave the
worst fit and for this reason was elimi-
nated from further consideration. Equa-
tion (11) gave a poorer fit but was rejected
primarily because of the obvious asym-
metry of some of the data sets which are
known to be complete (especially the two
anti-Semitic outbreaks, the third U.S.
hijacking outbreak, the outbreaks of
purges and revolutions in Latin America
and the outbreaks of machine breaking
and rioting in England). This asymmetry
conflicts with the necessary symmetry of
the logistic process specified in equation
(11) (see fn. 1).

Validity of Assumptions

Continuity of reinforcement contingen-
cies. Equation (8) assumes relatively
stable trends in changes in the reinforce-
ment contingencies. One way to display
reinforcement conditions in different
epidemics is via collective learning
curves, by plotting accumulated successes
against accumulated attempts. The usual
form for such learning curves—individual,
organization or collective—is a power
function with an exponent somewhat
different from 1.0 (cf. Hamblin et al.,
1973). The requisite success data are
presently available only for the hijacking
epidemics and for the coups d’etat out-
break in Africa. The appropriate plots are
given in Figure 1. Data relationships de-
scribed by power functions become linear
on logarithmic coordinates and that is the
case here. Note that the r? values are all
above .98, and the exponents are quite
different from 1.0 except for the African
coups. These analyses support the as-
sumptions that reinforcement contingen-
cies are typically not constant and that
changes are characterized by continuity.

Premature terminations. Since the
model assumes that outbreaks of collec-
tive violence are characterized by con-
tinuities, discontinuities in reinforcement
could prematurely truncate an epidemic
and set the conditions for a new one.
Examples of early terminations are the

f Huff and Lutz’s data on the diffusion of coups d’etat (1960—1972) among 30 contiguous black-ruled countries in Africa were updated through 1975.
& These data trace an agricultural labor uprising that occurred throughout the east and south of England in the final months of 1830. The data were
collected by Hobsbawm and Rudé from all available newspapers as well as public and private records, and are given by date, type of disturbance, place

and target.
h These data are from questionnaires completed by the mayors or city managers of all cities reported to have experienced some sort of riot or civil

disturbance. Where information could not be obtained from municipal officials, the data were compiled from local news reports.
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Figure 1. Collective Learning Curves for the Three
U.S. Air Hijacking Outbreaks (11/67-12/69, 1/70-8/
71, 9/71-9/73) and the Black African Coups d’Etat
Outbreak (1960-1975)

first and second U.S. epidemics of air
hijacking attempts and the first Latin
American air hijacking epidemic, all five
counter epidemics of deterrence attempts
and the Latin American epidemics of
riots, guerrilla warfare, and coups d’etat.

The authors analyzed abstracts of all
the stories in the New York Times on each
hijacking so we have rather detailed
knowledge of these events and can, at
least, suggest a likely source of the prema-
ture truncations in these data.

The first U.S. outbreak mostly involved
political migration, hijacking attempts to
Cuba which at that time was romanticized
as a socialist haven, with imagery of leftist
hijackers receiving a hero’s welcome.
However, that epidemic ended prema-
turely shortly after six U.S. hijackers re-
turned voluntarily from Cuba to certain
prison terms in the United States. They
complained bitterly about housing and
food. Blacks charged racial discrimina-
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tion, and escaped criminals reported they
were put into terrible prisons. These
stories, given wide coverage in the media,
evidently created a discontinuity, enough
of a jump in the inhibition process to cut
off the outbreak.

The second U.S. outbreak came to a
premature end when D. B. Cooper ac-
complished what appeared to be a suc-
cessful extortion hijacking by parachuting
into the night over Oregon or Washington
with $200,000 from Northwest Airlines.
Consequently, the third outbreak began
vigorously, with most hijackers attempt-
ing extortions and with increased levels of
counterviolence.

However, the data suggest overlaps
rather than abrupt transitions from one
outbreak to another. This is depicted in
Figure 2 where the U.S. data are accumu-
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C. 7/71-9/173 55.91 .0625 .0139

The lines represent the least squares
fit of the Gompertz equation to each
of the outbreaks with the transition
points from one epidemic to another
included in both outbreaks.

Figure 2. Air Hijacking Attempts in the U.S. Ac-
cumulated over the Entire Period of the Outbreak
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lated over the entire period and the transi-
tion points are included in both epidemics.
The parameters are slightly different from
those in Table 1 which were calculated
without assumed transitions, and the fit is
slightly better.

A discontinuity may also account for
the unsatisfactory fit of the model to the
1967 U.S. civil disorder data. In July 1967
a dramatic, massive disorder occurred in
Newark, New Jersey. Partly because of
the sheer severity of the disorder and
partly because it occurred across the river
from Manhattan, the U.S. media center,
this event received intensive coverage for
several days (Spilerman, 1976). This
greater than usual media coverage evi-
dently produced a discontinuity, a jump in
the instigation process. Over one-half of
the 83 disorders in 1967 occurred in the
two-week period immediately following
the Newark coverage.

The Parameter Estimates

When time is measured using the same
unit, as in Table 1 where t is in days, the ¢
and q parameters can be compared across
outbreaks. Such comparisons are useful in
evaluating the model, since parameters
may or may not behave as predicted from
the underlying theory. Because of the un-
satisfactory fit of the model, the param-
eters for the 1967 U.S. civil disorder out-
break were not included in the following
analyses.

First we consider the expected relation-
ship across violence outbreaks between c,
the net instigation rate, and q, the inhibi-
tion rate. As noted, past research on the
imitation of aggression suggests that insti-
gation rates increase as the benefits of
reinforcement to aggressing models in-
crease and inhibition rates increase as
their punishment and other costs increase.
Violence usually begets violence in equal
magnitude—‘‘an eye for an eye and a
tooth for a tooth.”” And, in a violent con-
flict what is beneficial to one side is usu-
ally costly to the other. While the conflict
through time continues, the benefits and
costs are ordinarily more or less balanced.
All of this implies a matching function
which in turn implies a positive relation-
ship between the net instigation and inhi-

bition parameters across outbreaks. In gen-
eral, power functions describe behavior-
reinforcement relationships and that is the
prediction here.

The c and q parameters from Table 1 are
plotted in Figure 3 on logarithmic coordi-
nates. The relationship is linear, indicating
the data are described by a power func-
tion, and positive, with a least-squares
exponent of 0.78. The .78 exponent indi-
cates that outbreaks of violence are gen-
erally characterized by undermatching—
i.e., relative increases in the instigation
rate are greater than the corresponding
relative increases in the inhibition rate.
The relationship may seem somewhat less
than perfect, but an r? of .92 is quite high
for cross-modality comparisons over such
broad continuums of time, culture and vio-
lence. In general, these results are very
supportive of the model and auxiliary
theory.

Second, we consider the relationship
between the magnitude of the instigation
and inhibition processes and the duration
of a violence outbreak. It might be argued
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Figure 3. Inhibition Rate (q) for 24 Outbreaks of
Collective Violence Plotted on Logarithmic Coordi-
nates by the Net Instigation Rate (c)2.
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that the lower the net instigation rate and
the lower the inhibition rate, the longer an
outbreak will last. On the other hand, ac-
cording to the model incidence of aggres-
sion is slowed only by the inhibition rate
which functions to terminate the outbreak
of violence and thus determine its dura-
tion. The hypothesis is that q is the best
predictor of duration although c is ex-
pected to be highly related because it is a
determinant of q. The relationship should
be negative and should be described by a
power function.

A number of analyses were done, but
the one pictured in Figure 4 gives the es-
sential finding: a strong negative relation-
ship between the inhibition rate and the
duration of an outbreak. It is described by
a power function with an r? value of .97
and an exponent of .88. The first order
correlation between ¢, the net instigation
rate, and duration was negative and the r?
value was .90. When ¢ was added as a
second independent variable in a mul-
tivariate power function, the variance al-
ready explained by q was not improved.
Other plausible functional forms of these
relationships were also tried but their ex-
plained variance was substantially lower.
Thus, the hypothesis derived from the
model is again supported by the data.

Generality

Tilly (1975:514, 519) suggests that the
study of collective violence ought to be
limited to damage to persons or property
by groups of fifty or more in conflict with
other such groups, that violence by
smaller groups or individuals is either not
important or not measurable at a suitable
level of accuracy. Contrary to Tilly’s
(1975) measurement assumption, the size
of unit makes no difference in the fit of
this model. Since unreliability attenuates
relations, this indicates the reliabilities are
consistently high for outbreaks with units
of all sizes—individuals (e.g., most hijack-
ings), small groups (most hijacking deter-
rence), crowds (riots) and organizations
(revolutionary battles, coups).

The analysis here also questions Tilly’s
(1975) assumption that small-scale vio-
lence is not important enough to study.
The data relationships suggest that lesser
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forms of violence often prelude more seri-
ous forms as part of an escalation process.
For example, the four agrarian labor out-
breaks were nested one within another,
with the outbreak of arson starting first
and ending last, the wage meetings out-
break starting second and ending next to
last, then the machine breaking and the
riots. The seriousness of the outbreaks
may be gauged by the inhibition rates the
counterreactions generated: 0.0513 for the
arson, 0.1009 for the wage meetings,
0.2610 for the machine breaking and
0.2930 for the riots. The unemployed farm
laborers, realizing their earlier strategies
were not working, evidently escalated the
level of violent conflict in the hope of win-
ning. Hamblin et al. (1973: 129-33) also
have published analyses which evidence
an escalation process relating the different
outbreaks of political violence in Latin
America. Snyder (1975:275) has called for
the investigation of the life history of col-
lective violence; tracing such escalation
processes seems to be a fruitful way to go
about it.
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Inhibition Effects

The results here suggest that social
condemnation can have a very strong in-
hibitory effect. The perpetrators of the
anti-Semitic violence were never caught
and, therefore, never subjected to vig-
ilante violence nor prosecuted. Yet those
inhibition rates are among the highest ex-
hibited in the outbreaks investigated here.
Part of the reason for these high rates
seems to have been the rather unanimous
and severe condemnation of these acts in
the mass media. Memories of Nazi at-
rocities were still fresh and the outrage
against these Nazi imitators was nearly
universal. The causes of inhibition are
evidently complex and social condemna-
tion may be as important as other counter-
reactions.

Certainly counterviolence is often not
the most productive way of managing vio-
lent outbreaks. When the authorities in
Latin America and the United States
opted for shootouts with hijackers, about
as many passengers and flight personnel
were killed as hijackers. In contrast, 10,
16 and 26 percent of the hijackers were
talked into surrendering in the first, sec-
ond and third U.S. outbreaks, respec-
tively. Generally crew members or
passengers discussed the options with the
hijackers and persuaded them that surren-
dering was the least noxious alternative.

As noted, most of the violence investi-
gated here involved basic conflicts where
the members of both sides were doing
physical damage to one another’s persons
and properties in efforts to settle the issue
in their favor. Much of the violence and
counterviolence might have been avoided
if the conflicts were somehow turned into
either legal contests where the facts were
considered and the issues adjudicated to
effect justice, or political contests where
the issues were settled via discussion, de-
bate, compromise and a vote.

Some of the more bizzare outbreaks like
the hijackings do not tend to lend them-
selves to these kinds of solutions, but in
most instances that kind of violence is
felonious, clearly against the law. In the
first U.S. hijacking outbreak, the airlines
asked law enforcement agencies to do
nothing—to allow the hijacked airliners to

proceed to Cuba without resistance. In the
later outbreaks, when the hijackers were
forcing pilots to fly them transoceanic and
were extorting huge sums, the airliners
reversed that policy and law enforcement
personnel became quite innovative. As
can be seen from the learning curves in
Figure 1, they also became much more
effective. The hijackings were turned off
completely in 1973 when the F.A.A. fi-
nally instituted a nonviolent solution: the
electronic screening of all passengers for
weapons.

CONCLUSIONS

Cumulative distributions of outbreaks
of violence are generally sigmoid, some
skewed to the right. Our purpose was to
develop a model to predict, if possible, the
mathematical form of these distributions
and to specify the generative processes
which could explain these outbreaks.
Three models were developed (one de-
tailed), assuming that the benefits and
costs to units engaged in a violent out-
break up to any point in time respectively
instigated and inhibited subsequent par-
ticipation by others. It was assumed that a
differential equation supported in prior re-
search on logistic models of cultural diffu-
sion is, in fact, a general imitation equa-
tion and it was used to predict the form of
the instigation process through time. We
assumed further that the inhibition pro-
cess was cumulative and the three models
involved different inhibition terms. The
model from which the Gompertz function
was derived used the imitation equation to
describe the inhibition process.

The Gompertz turned out to predict the
empirical distributions of violence better
than the other equations. The fit was vir-
tually perfect: the median r? being .995.
There was one deviant case and in that
outbreak an essential assumption (i.e., a
relatively stable rate of mass media report-
ing of the violent events) appears to have
been badly violated.

The preliminary tests eliminated the al-
ternatives, including application of the
logistic diffusion model suggested by Huff
and Lutz (1974) and the logistic innovation
model suggested by Hamblin et al. (1973).
Still, it must be pointed out that the Gom-
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pertz might be derived from alternative
premises and assumptions. The premises
chosen here, however, were empirical
generalizations from previous research
which were thought to apply in these situ-
ations. Also, a number of analyses were
done to further evaluate the premises and
auxiliary assumptions. Learning curves
support the model’s assumption that rein-
forcement contingencies generally exhi-
bited continuity. Early terminations of
some of the outbreaks were apparently a
function of massive, well published
changes in reinforcement contin-
gencies—as would be predicted by auxil-
iary theory. The inhibition rates were
highly related (r> = .92) to the net instiga-
tion rates, a predicted result. The duration
of the outbreaks were predicted quite
accurately by the value of q (r* = .97),
another predicted result. Because unpre-
dictable variation in parameters can be a
prime reason for rejecting a model (cf.
Hamblin et al., 1977), these positive re-
sults are important corroboration.

This diffusion model has a number of
interesting features. First, it appears to be
very general: it describes and explains
equally well a wide range of violence per-
petrated in a number of cultural and his-
torical contexts by units of varying size
and type (individuals, small groups,
crowds and large organizations). Second,
it predicts and explains institutional and
dissident violence equally well and thus
escapes Firestone’s (1974) criticisms that
theory and research on violence (a) have
focused on dissident violence neglecting
institutional violence and (b) have failed to
conceptualize a set of processes that ac-
count for both.

Finally, the purpose here has been to
specify and investigate the processes in-
volved in the timing and contagion of vio-
lence, unlike most earlier research which
has investigated variables related to the
location of violence, the motivation of
units engaging in violence, and the social,
political and economic conflicts which
generate violence. The relative successes
here in terms of explained variance, rep-
lication and generality suggest these other
questions might be profitably investigated
in the context of this diffusion model. The
constitutive imitation processes as well as

the interactive nature of conflict appear to
be too powerful to ignore.
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