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Coercion and Protest:
An Empirical Test Revisited

Chris Lee, Sandra Maline, and Will H. Moore

e Threc members of Hamas, a group that uses terror 1o press its claims against the
e = lsraeli state, and Yasir Arafat’s Palestinian  Authority, recently strapped
v explosives to themselves and detonated the bombs in a market in Jerusalem (The
~ New York Times, 5 Scptember 1997). Both the Isracli state and Arafat’s
Palestinian Authority will respond, and Hamas will respond in kind. Several
inferaclions, going back many years, preceded this most recent cvent. More
@ importantly, similar interactions among protesters’ occur throughout the world:
% protesters and states interact with one another in an interdependent fashion.
r Scholars interested in this interdependence have recently begun using a
-~ simple, two-cquation model to better understand this inlerdependence (Tsebelis
“and Sprague 1989; Francisco 1993, 1996, 1997). The model was initially
developed in biology but has been studied cxtensively by scholars in several
fields and is arguably one of the better-understood mathematical models
available. Tsebelis and Sprague (1989) and Francisco (1997} mike a case for the
theoretical value of this model, and Francisco (1995, 1996) shows that it has
empirical utility as well. We are interested in further exploring the cxtent to
which the model fits empirical reality, and thus replicating Francisca’s (1995,
1996) empirical work using data on Third World countries.

The remainder of this article is divided into four sections. In the subsequent
section we discuss the hypotheses tested in the Francisco studics and the
research design employed. The third section describes the issucs raised by
replicating these studies with particular emphasis on the data we used. In section
four we present the results, and the fifth section is used to discuss the strengths
and weaknesses of our understanding of these models.”

i
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Hypotheses and Research Design

While the primary emphasis of this study is to assess the extent to which the
predator-prey model fits data drawn from news reports, we wish to briefly
critique the model as a theoretical tool. To begin, we briefly describe the model.
These models have been most widely used to describe the interaction between
the populations of two animals, one of which preys on the other for its food
supply. The model accounts for the number of each species and is based on their
interdependence: the predator’s existence is predicated on an adequate supply of
prey. If the predators eat too many prey, they will later die from starvation.
Predation keeps the prey population in check. Thus, the model is useful for
trying to understand the interdependence of two groups where one is
substantially stronger than the other and their populations are a function of their
interaction. Tsebelis and Sprague (1989) proposed that the Lotka-Volterra
predator-prey model could be used to study revolutions. Francisco (1995, 1996)
extended that work by showing not only that the model described interdependent
and differently powered actors, but that it could also be used to tease out several
extant hypotheses from the literature. We turn now to a brief discussion of the
model.

The Lotka-Volterra predator-prey model is described by equations 1 and 2,
and specifies that the change in the predator population is a function of the
fertility rate of predators (i.e., #) times the number of predators (i.e., C) and the
interaction of the number of predators (i.e., C) and the number of prey (i.e., P).
Equation 1 specifies that the change in the prey population is a function of
prey’s fertility (i.e., P) times the number of prey (i.e., C) and the interaction of
the number of predators (i.e., C) and the number of prey (i.e., P). The parameters
represent the rate at which the interaction of predators and prey decreases the
prey population and increase the predator population, respectively.

(1] dP/dt= oP -y (PC)
[2] dC /dt= - BC +N(PC)

Tsebelis and Sprague (1989) develop a predator-prey model of the
relationship between revolutionaries (as prey) and the government (as
predators), but they do not test the model with data. Francisco (1995, 1996) uses
both the Tsebelis and Sprague model and his own Lotka-Volterra specification
of the relationship between protesters (as prey) and governments (as predators)
as a baseline model that can be used to test four hypotheses. In Francisco’s
Lotka-Volterra model the parameters are as follows:

P = protest

C = coercion

o = rate at which protest increases in the absence of coercion
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B = rate at which coercion decreases in the absence of protest
y = rate at which the interaction between protest and coercion decreases protest
n =rate at which the interaction between protest and coercion increases coercion

The expectations of the direction of the effects of the variables on one another
are indicated by the sign in front of each parameter (i.e., a, B, y, and 1). More
specifically, when agents of the state coerce protesters (represented in equations
1 and 2 by the term PC), the Lotka-Volterra model expects the interaction of
agents of the state and protesters to decrease protest (i.e., y has a negative sign)
and the interaction of agents of the state and protesters is expected to increase
coercion (i.e., 1 is positively signed).

The Tsebelis and Sprague model, on the other hand, is represented by
equations 3 and 4:

(3] dP/dt=-CP +C

dC/dt =nP - xC
(4] dP/dt=-CP +yC
dC/dt =P - xC
where:
P = protest

C = coercion
€ = rate at which protest decreases in the absence of coercion
Y = rate at which coercion increases as a function of protest

n = rate at which protest increases as a function of coercion
k = rate at which coercion decreases in the absence of protest

As in the Lotka-Volterra model, the expectations of the direction of the effects
of the variables on one another are indicated by the sign in front of each
parameter (ie., §,v, M, and K ).Thus, the Tsebelis and Sprague model specified
in equations 3 and 4 anticipates that protest will decrease if there is no coercion
(i.e., € has a negative sign), coercion will increase in response to protest (i.e., y
has a positive sign), protest will increase in response to coercion (i.e., 1 has a
positi_ve sign), and coercion will decrease in the absence of protest (i.e., K has a
negative sign).

The strength of these models is their interactive and interdependent
specification: the populations of both protesters and coercive agents of the state
are a function of one another. The major weakness of this type of model is its
lack of microfoundations. That is, while these equations may well describe the
trajectory of the relationship between the protesters and coercive agents of the
state, they do not tell us why the actors behave as specified in the model.
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Rapoport (1960) raised this criticism of Richardson’s (19_60) well-km.m-n.:!i'm::
race model. As such, it is unclear what, if any, releyance this model he:.'T o u.-.1‘:| n
theoretical debates, especially that between the rat}onal actor and depm-LT-J I.Ju,li.::.r
models (see Lichbach 1995) or the collective action research program an : L ]ﬁ
synthetic political opportunity theory (see Lichbach 1996), e:ac]-g m. v..m
provides the microfoundations for protester and/or state behav1or_. FF:]_FI;L[]ISI:U
(1995, 1996) does not make the case that the preda.tor-prcy models tlu. nn.;f:r fo
these debates. Instead, he demonstrates that specific hypotheses dr.n.'-n Tom
these theories can also be derived from the predator-prgy moc.iels and I¢ sts 1]_'u::.m.
Thus, the weakness of the predator-prey models is their lack of EIHILT:_I.-
foundations and their disconnectedness from extant research program ':h.l:::m..:fj.r
However, Francisco (1997) has shown tha}t this mf)del does have ﬂfljjun:.bu _':f
interesting conceptual and policy implications, so it wou}d be. premllfur;_i{; _5-;[
this model aside in favor of others. Further, as Gillespie et ll .L T
demonstrate, microfoundations can often be created for extant models, such as
RlCh:Ir:ji?lng s.brieﬂy reviewed the models, we turn our attention "m 5t]ui
hypotheses. Francisco (1995, 1996) identifies ayd tests four hypg:tm:]::ln.fil u;:
the relationship between coercion and protest: inverted-U, unsta Ir: ack .1? .1.'
and adaptive. He does so by drawing inferences based on parameier Fstmu es
from the Tsebelis and Sprague and Lotka-Volterra predator-prey models.

The Inverted-U Hypothesis

The venerable inverted-U curve hypothesis l_las been put forth by n I'IUITI]T.:E] bof
scholars (e.g., Gurr 1970) and has received mixed emp!rlcal supportﬁui - :. sl
1973 fails to find support for it, but Feierabend apd Feierabend 19.7., .cpcirl BUL.;
a finding). The hypothesis addresses the effectiveness of coercion (o Lzrg_p:.,h
protesters to disperse and become quiescent. .It contends that lov_v levels an . :Ei
levels of coercion are effective, but that medium levels of coercion tend to incite
pro{?;:lize:;\:s?::. version of the hypothesis is crogs-sectional: it comcnfjs l|']i,t[. r:.r.
we examine many cases across space (i.e., examine protest ar}d COL.‘:rE].u.n lc,;le 5
across different countries), we will observe the hypothgsxzed r_ula[mm |p|_.l
However, Francisco (1995, 1996) tests his models ».v:th a tlme'ser:.-::s r‘esl,?arcd
design, and is thus testing a time series variant of this hypothemsil'f'_u.:b;:l!:;_ :ma
Sprague (1989) identify Jackson et al. (1978) as one of the works t lat .le:,Cl. :ei |
time series variant and argue that the predator-pr'ey m.odel provniu:-.. & llSIC:I.J.
theoretical tool for understanding how this relationship woulfi unf-i:ulkl. : lﬁ-
important to appreciate the distinction between the gross-sec(nonal .?nd. time
series variants of these hypotheses, yet it has not been discussed in the literature,

so we briefly do so here.
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Jackson et al. (1978) develop what they call the “opposition reaction curve,”
which traces the impact of state coercion on protest behavior. They contend that
this curve can be divided into three zones:

At low levels of coercion, in zone I, conflict feeds on government coercion.
Moderately severe restrictions on civil liberties serve to stimulate further
[protest by] the opposition. However, at some fairly high level of [protest],
zone 11, each successive “turn of the screw” begins to reduce [protest]. . .
.The last zone, III, is where coercion is so high that only low levels of
[protest] remain (632-33).

The Jackson et al. variant of the inverted-U hypothesis is very time dependent,
much as is the more recent work on protest cycles (Tarrow 1989; 1994; Costain
1992; see especially Brockett 1992): in the early stages of a dense period of
protest (i.e., what others call a protest “cycle™), coercion stimulates protest (zone
I), but the stimulative effect declines as protest increases (zone II), and then
coercion deters protest (zone III). That is, over time, the impact of coercion on
protest changes within a specific period or cycle of protest.

Tsebelis and Sprague use the predator-prey model as a basis for specifying
a formal description of Jackson et al.’s “opposition reaction curve.”* Francisco
(1995, 1996) explains that the relevant parameters are M in equation 3, which
indicates the rate at which protest increases (if the sign is positive) or decreases
(if the sign is negative) in response to coercion, and Y in equation 4, which
describes the state response to protest behavior. When both N and Y in equations
3 and 4 are negative, the proper inference to draw is that there is an inverted-U
relationship between coercion and protest.

With respect to the Lotka-Volterra model (equations 1 and 2 above),
Francisco (1995, 1996) focuses on parameters o and M to draw inferences
concerning the inverted-U hypothesis. If o is positive and m is positive,
Francisco infers that the inverted-U hypothesis is confirmed. A represents
protesters’ response to the absence of coercion, thus a positive sign suggests that
protesters increase their activity in the absence of coercion (i.e., low levels of
coercion incite protest behavior). n, on the other hand, represents the impact of
the interaction of protest and coercion on the repressive behavior of the state,

and a positive sign suggests that the state increases its coercion in response to
such interactions.

The Unstable Hypothesis

Francisco (1995, 266) explains that Tsebelis and Sprague anticipate that the
relationship between protest and coercion will not be constant over time.
Instead, coercion might incite protest at one moment and deter protest at
another. If this were the case, “Coercion and protest might combine to produce a
pattern of oscillation over time” (1995, 266). In the 1996 article he specifies the
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hypothesis that “protest and coercion oscillate, bounded only by the limits of
mobilization” (1181).

In the Tsebelis and Sprague model the system is unstable (i.c., oscillates) if:
“({-x)*<4yn, withyn > { x ” (Francisco 1996, 1184). However, a more
general criterion exists: if the matrix formed with the parameter estimates has
complex eigenvalues (or roots of the characteristic equation), then the sysiem is
unstable. Similarly, if “the matrix generated by the parameter estimates has
complex conjugate eigenvalues, with the coefficient of the imaginary part
nonzero, provided that a > 0, B > 0,” then the Lotka-Volterra model is unstable
(Francisco 1995, 1185).

The Backlash Hypothesis

Mason and Krane (1989) and Moore (1995a) contend that high levels of
coercion (e.g., death squad activity) can backfire (i.e., incite protest behavior) if
the government is indiscriminate and targets citizens at random. More
significantly, recent studies of the impact of coercion on the ratec of protest
behavior find that coercion stimulates protest. In analyses of the Pretoria-
Witwatersrand Triangle in South Africa, 1970-1984, Olivier (1990, 1991}
reported that coercion increased the rate of violent collective action.” Like
Olivier, in analyses of protest behavior in the Israeli-occupied West Bank, 1976-
1985, Khawaja (1993, 1994, 1995) reported that coercion raised the rate of
Palestinian collective action.® Neither Olivier’s nor Khawaja’s analysis is a
direct test of the contentions made by Mason and Krane (195%) or Moore
(1995a), but they do suggest that coercion can incite protest behavior. More
recently, Rasler (1996) has argued that coercion has a short-run deterrent effect

but a long-run stimulating effect on protest behavior, and her analysis of the

Iranian revolution supports this contention.

To test the backlash hypothesis, Francisco (1995, 1996} focuses on
parameters { and y in the Tsebelis and Sprague model (equations 3 and 4) and
parameter ¥ in the Lotka-Volterra model (equations 1 and 2). If both  and y are
positive in equations 3 and 4, a conflict spiral is suggested: that is, increased
coercion will stimulate greater protest (C is positive) and increased protest will
spur greater coercion (y is positive). In the Lotka-Volterra model a positively
signed y parameter indicates that the interaction between protesters and the
agents of state coercion increases protest.”

The Adaptive Hypothesis

Finally, Lichbach (1987) develops an expected utility model 1o show that

protesters adapt to coercion: that is, they seek to avoid the heavy hand of the; '_
state and adjust their protest behavior accordingly. As long as the state is:
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consistent in its repressive behavior (i.e., is not indiscriminate or random in its
targeting of coercion), protesters can effectively adapt their protest strategies.
Moore (1998) reports support for this hypothesis.

Francisco (1995, 1996) tests this hypothesis by distinguishing two types of
protest behavior: “demonstrations” and “other forms of protest” (e.g., strikes and
pcililmn-;‘s. He then conducts two sets of regressions: one on demonstrations and
their “associated coercion” and another on “adaptive protest and its associated
coercion.” Unfortunately, as we describe below, the data we use do not enable
us to make this distinclion. Fortunately, Francisco (1996) introduces a simple
statistical test that enabled him to conduct a second test of the adaptive
hypothesis. Drawing upon Bayesian decision theory, Francisco argues that one
can compare the estimated probability of protesting in the wake of coercion
ﬂgmnst_the probability of protesting regardless of whether there was a preceding
repressive event. If the protesters decrease their protest behavior in the face of
coercion, this is evidence of adaptation.

The Research Design

Echoing Tsu_hc]js and Sprague (1989), Francisco (1995, 1996) notes that the
. proper test of predator-prey models is using time series case studies.® His studies

report analyses of protest and coercion in Czechoslovakia, East Germany, the
Isracli-occupied West Bank, Northern Ireland, and West Germany. The event
data used are briefly described in the articles, and the larger project from which

.~ they are drawn is described in Reising et al. (1997). Francisco uses conventional

statistical inference to test the hypotheses. Like Francisco we use events data

. from time series case studies and conventional statistical inference to test the
_ JIJ}'pothes;ux, but our data are different in important respects, and we discuss that
& nsection three,

The VICDP Data

o We noted above that the variables in the biological Lotka-Volterra model are the
: populations of both species, but argued that when we study coercion and protest
 we are generally interested in the behavior of actors as well as their population.

This interest causes nettlesome data problems, and neither this study
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Table 4. 1—Continued

Tahle 4.1: VICDP Event Scale
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Diplomatic-Economic

Agreement-Resolution

Agreement-Seltlement

Agreement-Termination

Staternents of Support

Negotiations

Agreement to Negotiate

Meetings

Meutral & “No Comment”

Statements

Mild Verbal Expressions

Strong Verbal Expressions

The internal war is terminated because the
underlying conflict is resolved such that each
party's needs are guaranteed,

Hostile Actions

The internal war is terminated and the underlying
conflict settled os & consequence of the
construction of institutions that will manage future
conflict.

Political-Military
Hostile Actions

The parties agree to terminate the internal war but 3
do not create new institutions for managing the =
underlying conflict. Small Scale Military Acts
Onpe party supporis another; rescinding policies:
aimed at hindering adversary; cease-fire; release of

prisoners. Limited War Acts

Parties to the conflict negotiate with one another.

Parties to the conflict agree to negotiate with one
another.
- Extensive War Acts

- Causing Dieaths,
*  Dislocation,

- _& High Strategic Costs

Talks about talks; exchanges of officials; diﬂlngue._-
between the parties; statements/expressions of
willingness to consider adversary's position;

Urging other states to adopt economic sanctions;
laws that restrict economic activity of non-
Europeans; strikes, consumer boycotts, non-
violent demonstrations.

Demonstrations turned violent {only code state if
police/army is sole perpetrator of violence—code
nonstate activity as 11; if no state action, code
n?n-]__-.ull"npenn population or group as sole actor);
dls::nm!numry laws af a political nature; arrests;
sentencing to prison, detention, death, eic.

Land mines; sabotage (non-human targets);
torced relocation of population (private villages);
capturing adversary's troops.

[sulntw§mmdic guerrilla  activity  (human
targets); isolated/sporadic human rights violations
(collective punishment); isolated/sporadic

counterinsurgent operations; suspension of civil
law in selected areas.

chu]ar guerrilla warfare; regular counter-
insurgent operations; systematic human rights
violations; widespread (greater than 80 percent of
lerritory) suspension of civil law.

canceling censorship of press. T

Noncommittal comments regarding other parties to
the conflict and their actions; government’s release

; ] h - operationalize the protest
of prisoners apainst whom it has no case. i)

Mildly negative statements about other parties to ..
the conflict, their representatives, proposals, or
activities. .

Strongly negative statements abouwt other parties
to the conflict, their representatives, proposals, or

activities. (i.e., deaths and injuries).

| uses a variety of indicators

. nor the Francisco studies fully mitigate those difficulties. Francisco uses the
product of the number of demonstrators and the number of dcmnnstrutiuﬁﬁ o
variable in the Lotka-Vollerra and the Tsebelis and
. Sprague models that he nstiml::tcs- To operationalize the coercion variables he
. : that measure the outcome of the behavi

mcrmvcﬂng_ums of the state: arrests, injuries, and deaths. Thus, Frun::isn;‘;Es["':]riI;
- measure” (1.e., the number of demonstrators or strikers/petitioners) is a variable
. that counts their number. It is different because being prey is an ascriptive trait
. whereas being a protester requires making the decision to protest. Franciscu’r:
measure n!’cncrciun. on the other hand, counts the number of a specific type of
- coercion (Le., armests) or the number of specific types of repressive oulcomes
i . Thus, the coercion measure mixes both a count of g
t)rpc of repressive behavior and a count of two types of outcomes associated
‘with many types of repressive behavior.
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The data we use in this study are drawn from the Violent lmmm]iign?l
Conflict Data Project (VICDF) (Moore n;d I..iEEistrﬂm{ 1?}?:2‘“;11‘5 ;Iﬁglc 4:11:.
ionfc t scale i
are events collected over the cooperation/coniiic e
: i ed (The New York Times Index a
News reports are the source of information us ez om. i
i i ic [letin)., This approach 1o
1 news sources such as Africa Research Bu !
;E:E:ub;avlnr of parties to conflict and ignores the number of P:f:ipl;: mt\';:liwﬁi
., we are pushing the use of the pr:%dnmr—pr:y T 0 !
Jli:"l§ Eﬁf;cs\:;m ulfnve by exposing them to a different type of c]nla. Fui!uwlmg
F:;np:l.:iacn (who does not study cooperation) we only use conflict events (1.,
O or higher) in this analysis. _
thaET:;;ﬁ::luc:rdnlii that can be used for testing, the events in the VIQDP ﬂ]a:ls
must be mampulated. First, because the events scale listed in table 4.1 is ﬁdm :
the data need to be transformed into an interval scale before ll_w.y f;::zizzl i nl;
i : + ional procedure for converting o !
regression analyses. The conventiona e
: i terval scales is to conduct a Q-sort study askIng pe .
i?:::i:;lil?ghts 1o the evenis (Azar and ancnr{r 1976: Goldstein 1992). The
results of the VICDP Q-sort study are repraduced in mhlel 4.2, ik
Second, they must be aggregated over a unil of ITE mh!]mdlfe ?ﬁm&
i ' i i “ranci d the week as his unit ©
conflict score per unit of time. Francisco use | : :
i ine the week as the unit of time, the
Unfortunately, if we aggregated our data using t . unit
jori indi flict behavior. It is widely agreed
ast majority of weeks would indicate no confiic agres
\t;;l ir:pr‘j]m ugﬁnnce of strong theoretical specification one should aggregate one's

Table 4.2: VICDP Weighting Scheme — 8
Scale Weight ]
R 5.0
10.0
4 5.0 "
5 5.0 3
4.0
7 s
8 0.0
9 L5
10 30
11 3.5
12 6.0
6.0
:
15 8.5

Note: To calculate thesc scores, We 100k the mean value assigned each cv:ﬂnt_b‘r:.: i:npe
judgués ind took the mean of those SCOTES across each of the scale values. Weig o

rounded to the nearest 0.5, See Moore and Lindstrom (1996, 5-6) for details.
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data using the shortest unit of time possible to produce meaningful variance in
the data. For the VICDP data the shortest unit of time is the quarter year (i.e.,
three months). Thus, we aggregated our data quarterly.

Finally, the VICDP data identify actors and targets associated with a given
conflict event by using the name used in the news report. Thus, if one wants to
conduct an analysis of protester and government interaction, one needs 1o
aggregate the actors found in the data set. We identified as a protest event all
events where a nongovernmental actor produced a conflict event with o
governmental actor as the target. Further, we included as a protest event all
events where a dissident group (e.g., the Tamil Tigers of Eelam, Sendero
Luminoso, or the Zimbabwe African Mational Union) took action against a
nongovernmental actor.'” Coercion events are all events where agents of state
coercion take conflictual action against any non-governmental actor.

We used data from Peru, 1955-91; Sri Lanka, 1955-92; and Zimbabwe (then
Southern Rhodesia, Rhodesia, and Zimbabwe-Rhodesia), 1957-79. The result is
guarter-yearly observations of the total conflict behavior by protesters and the
total conflict behavior of the agents of state coercion for Peru, 1955-91; Sri

Lanka, 1955-92; and Zimbabwe, 1957-79. Descriptive statistics are presented in
table 4.3.

Results

To estimate the models, Francisco (1995, 1996} used the nonlincar, three-stage
least squares estimator available in the MODEL procedure in SAS, We used the

. same estimator and software.

The purameter estimates for the three Tsebelis and Sprague models are

_ presented in table 4.4, and the parameter estimates for the three Lotka-Volterra

| “Table 4.3: Descriptive Statistics

Standard
" Case/Variable Minimum Mean Maximum  Dewviation N
b Peru, 1955-91
- Protest 0.0 22.4 196.5 245.8 148
- Coercion 0.0 13.3 96.5 2237 148
’Sl'i Lanka, 1955-92
] 0.0 353 661.5 2458 152
0.0 212 3B6.0 23.7 152
Zimbabwe, 1957-79
P 1 0.0 16.7 2120 170.5 a1
0.0 215 190.0 130.6 ]|




oo gon

e ——

138 Lee, Maline, and Moore

models are presented in table 4.5. With respect to statistical significance, the
estimated parameters suggest that the Tsebelis and Sprague model is superior (0
the Lotka-Volterra model: there are more statistically significant parameter
estimates for the Tsebelis and Sprague model (9 of 12) than there are for the
Lotka-Volterra model (6 of 12)."" However, like Francisco, we focus our
attention on the four hypotheses.

A brief note on the specification of the equations that we estimated and the
interpretation of signs is needed. The MODEL procedure in SAS allows one 1o
specify the expected sign of a parameter, so we specified them precisely as listed
in equations 1 through 4. Thus, positively signed parameter estimates in tables

4.4 and 4.5 indicate that the parameter estimate was consistent with the

specification in equations | through 4 and negative signs indicate that the
parameter estimate was the opposite of that specified in those equations.

Table 4.4: Tsebelis and Spraguc Model Parameter Eslimates

dPfdt=-CP +yC
dC/dt=nP - xC
Zimbabwe g
Parameter Estimate Peru Estimate Sri Lanka Estimate &8
C 0.228* 0.613%* 0.900**
(0:118) (0.130) (0.203)
¥ -0.176 -0.029 0. 430%*
(0207 {0.235) (0.190)
il 0.2006%* 0.159%* -DA4]2** g
(0.076) (0.072) (0.193) i .
K 0.774%* 0.893%* (.024
{0.134) (0. 1300 (0.181)
Al 0,305 0.631 0.583
A2 0.697 0.5873 0.341
N 147 151 a0

Notes: Approximate standard errors are reported in parenibeses below the cslin‘mtf:d
efficient. The cquations were estimated s a single system using the N3SLS estimator =
available in the MODEL procedure in SAS. ** indicates that the parameter estimale 1s 8
statistically significant at the .05 confidence interval, two-tailed test. * indicates that the =
parameler estimale is statistically significant at the .10 confidence interval, two-tailed &
test. A1 and A2 are the eigenvalues. N 15 the number of observations. i
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Francisco does not discuss the parameter estimates in terms of their fit 1o the

specification of these equations, but rather uses them to draw inferences ahout
the hypotheses specified in section 2. We too focus our attention there.

The Inverted-U Hypothesis

The inverted-U hypothesis requires that 7| and y are negative in the Tsebelis and

- Sprague model and that ¢ and 1) are positive in the Lotka-Volterra model. In the

five cases Francisco reports across his two articles only the Tsebelis and

- Sprague : mode_l in Czechoslovakia provided support for the inverted-U
- hypothesis, which is strong evidence against the hypothesis. We il to find
- support for the inverted-U hypothesis in any of our cases: ¥ and 1) in the Tsebelis

and Sprugw:_mudcl (table 4.4) produce the opposite sign in cach of our cases,
and ¢t and 1} in the Lotka-Volierra model (table 4.3) produce the opposite sign in

" Table 4.5: Lotka-Volterra Model Parameter Estimates

dF/dt = P - v (PC)
dC/dt = - iC + n(PC)

Zimbabwe
: Parameter Estimate Peru Estimate Sri Lankn Estimate
O -0.209 -0.776%=* -0.357+
. (0.164) (0.127) (0.204)
v 0.003 -0.000 0.002
] (0.003) (0.001) (0.002)
& p 0.538+* 0.796+* 0.272%*
(0.118) {0.190) (0.091)
E 0.001 0.000 -0.002+*
3 {0.001) (0.001) (0.001)
D216 -0.775 -0.359
0.008 -0.000 -0.000
147 151 a0

NN'{S-' Approximate standard errors are reported in parentheses below the estimated co-
':IF:!:mnl. The equations were estimated a5 a single system using the N3SLS estimator
~ available in the MODEL procedure in SAS. ** indicates that the parameter estimate is
- slatistically significant at the .05 confidence interval, two-tailed test, * indicates that the
| parameter estimale is statistically significant at the .10 confidence interval, two-tailed
et Al and A2 are the cigenvalues. N is the number of observations.
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Peru and Sri Lanka, and in Zimbabwe both are negative, not positive. 'i‘i_ms, we
have replicated Francisco’s result regarding the inverted-U hypothesis. Our
analysis suggests that it should be rejected.

The Unstable Hypothesis

The unstable hypothesis is tested by examining'the eigenvalues and f.lL:tn:rmmun|._ri
whether they are complex (i.e., contain imaginary number_.r.}. If they are rea
numbers, then the system of equations is stable and we reject the |!11:’pﬂ|.|‘|EI!SIE
Eigenvalues are the characteristic root of a square matrix and can be La1cu{.}tc
easily using a mathematics software package §u<3h as Math_umuuau. Francisco
failed to find support for the unstable hypothesis in any of his ﬁv_c cases I:usl!.':dg
either model) when he used demonstrations as a dependent varmb_h:. He d:] d,
however, find support for the hypothesci}s when lgle used terrorism as his
variable in his analysis of West Germany.

depc'rll‘gzrlgs :4 and 4.5 repozt the eigenvalues as Al and A2. All 12 are n:._ﬂ
numbers; thus we reject the hypothesis that the systems are unstable. Again, this
finding replicates those reported by Francisco.

The Backlash Hypothesis

The backlash hypothesis requires that both h and g are positive in the 'L:.cbl?.lw;i
and Sprague model and that Y is negative ir} t‘he Lotka-Volterra modf:l,_
Francisco found strong support for this hypothesis in East Germany, the ]bfﬂﬁll*
occupied West Bank, and West Germany: using demonstralions as lt_u:
dependent variable, both predator-prey models produced the expected signs in

each of these cases. The other two cases, Czechoslovakia and Northern Ireland,

failed to produce the expected signs in both models.

However, we fail to find support for this hypothesis. As noted above, 1) and )

y are always opposites of one another in table 4.4, and ¥ is never statistically

significant (though it is positively signed—indicating a negative relationship, as

hypothesized—in both the Peruvian and Zimbabwean cases) in table 4.5, Thus,

we find only weak support (i.€., proper sign, but statistically not significant

parameter estimate) for the backlash hypothesis in two cases using the Lotka-—
Volterra model and no support for it using the Tsebelis and Sprague model.

The Adaptive Hypothesis

Testing this hypothesis required us to conduct :}ddition_al. analyses and mmpm?.'

the level of protest behavior following coercion against the overall L:'-Ello
protest behavior using difference of means tests. If protesters ]es..r-l:r_t their ]r.w:is -
of protest in response to coercion, that would support the h}'puﬂll?sm. Frnr;uécu___._t
reported just such a finding in the West German case but failed o hnd a
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statistically significant difference in the Northern Irish case. The t-tests for our
cases are reporied in table 4.6.

This test is actually a test of more than the adaptive hypothesis (Francisco
1996, 1188). If the adaptive hypothesis is supported by the data, then the
guarters that follow the use of coercion will exhibit lower levels of protest
behavior than quarters that followed no coercive behavior by the state. However,
if the opposite is found (ie., quarters that follow the use of coercion exhibit
higher levels of protest behavior than quarters that followed no coercive
behavior by the state), then the evidence supports the backlash hypothesis. The
evidence in table 4.6 is consistent with the backlash hypothesis, not the adaptive
hypothesis: in all three cases, protesters engaged in more protest following the
use of coercion in the previous quarier (though the Sri Lanka case is not
statistically significant).

Conclusion

We discuss four issues in the conclusion: the theoretical weaknesses of the
predator-prey maodel; the differences in the data used in our study versus the
Francisco studies; a critigue of some of the empirical tests; and a brief comment
on replications. A weakness of this work is that neither Tsebelis and Sprague
(1989) nor Francisco (1995, 1996, 1997) provide the microfoundations for the
behavior of the actors in the model. The trouble is that the connection between
the hypotheses and the various research programs in the field is broken. We
have some support for predator-prey models, but what does it tell us about
human behavior? The empirically supported hypotheses tell us that these
conflicts exhibit stability, and, using the test of what Francisco calls the adaptive
hypothesis, we find evidence for the presence of backlash (i.e., the hypothesis
that increases in repression stimulate an increase in protest). Yet, why is this the

Table 4.6: T-tests on Protest Levels in Quarters Following Coercion versus
Quarters Following Zero Coercion

Preceding

Case {-scOre Carter? Mean N
Peru -4.12 No 1061 59
Yes 30.25 go
Sri Lanka -1.51 No 2141 51
Yes 42.38 [0l
Zimbabwe -2.37 Mo T.86 21
Yes 19.41 70
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case? Unfortunately, the lack of microfoundations makes the predator-prey
model moot on this question.

That said, it is important to emphasize that the model has received
considerable empirical support across substantially different events data sets
drawn from both Europe and the Third World, and using different temporal
aggregation. A review of the empirical morass produced by efforts to replicate
analyses using different samples and data sets in the domestic-international
conflict nexus or the inequality—political conflict nexus literatures should
impress upon the reader that this is not a trivial outcome. Further, Francisco
(1997) has derived a number of new and stimulating hypotheses and
implications from the model vis-a-vis the stability of societies. Thus, * ’
has considerable promise (both theoretically and empirically), but we will
more comfortable if it is grounded in microfoundations that introduce
agency and connect the model to an extant research program.

Having discussed theoretical issues, let us briefly examine four important
distinctions across the data used in the analyses. First, Francisco uses
count data (i.e., the number of people who attended
of people killed or arrested by police), whereas we use data that assign events a
place along a cooperation-conflict continuum. This difference raises the
question: “Which type of data is better?” The data used to operationalize
concept should be not only reliable but valid as well.
counts or scaled event data, has greater validity for the protest and
concepts in the predator-prey models? Unfortunately, it is not clear.
microfoundations for the model would add operational clarity.
in the Francisco studies and the analyses reported here indicate that the
Francisco is using are much more dense than the VICDP data '
et al. 1997). That is, Francisco’s data produce )

(or week, or month, etc.) than do the VICDP data. The reason is
Francisco uses superior news sources that report a greater percentage
events that occur. That is, Francisco’s data have greater . )
the (unknown) true distribution of protest and coercion events than do
is higher than it is for the VICDP data, and on those grounds is to be preferred.
The next data distinction concerns the unit of time over which
observations were aggregated. Lichbach (1985) has argued that
aggregating events data over a unit of time one should select the smallest
possible. Because of the superior density of his data, Francisco
the week as the unit of time over which to aggregate.
not because we felt that protest-coercion interactions are best tested
quarterly aggregation, but because the quarter was the smallest unit we
use without producing too many observations with scores of zero (i.e.,
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' g;e:rt:t)‘é rl;’;gm the perspective of time aggregation, then, Francisco’s data are to
. TlTe final data distinction concerns the cases studied. Francisco focuses
primarily on cases where protest demonstrations are the predominant form of
popular' collective action. Our cases, on the other hand, exhibit a broader and
more violent range of popular collective action. Further, each of our cases
w1tl‘1e_ssed the development of sustained and large-scale guerrilla activity. In
addition, Francisco has four European cases and one Third World case: we h.ave
three Third World cases. We contend that our cases are superior in on:a respect:
the range .of popular collective action is greater (i.e., our cases exhibii
demonstratlons as well as guerrilla activity) and thus provides better data for
testing the theory. We do not want to overemphasize this point, however; the
rule that more cases is better dominates the advantage of usi’ng cases ,with
greater variance across the types of protest behavior.

Having discussed the differences in the data used, we wish to aim our sights
at bot'h studies and ask whether it makes sense to test this theory using data by
focu§1ng on densc_: periods of interaction (i.e., what advocates of the synthetic

. . “protest cycle”) rather than drawing the

of protest behavior because of the availability of news sources
we dxstinguished between a cross-national variant of the inverted—lj
) ) We contend that the time series variant of

1. 1978, Brockett 1992) would be best tested using a

Tp a certain extent, Francisco’s studies do this. However, he does not
_ state the selection of dense periods of protest as a sampling criterion
without bettef familiarity with his cases and data, we cannot be certair;
'they are in fact samples that well represent dense periods of protest
said, the VICDP data include several dense periods of protest. One:
for further analysis with the VICDP data, then, is to focus on

t within the VICDP population. Doing so might

have thg advantage of enabling us to use a smaller unit of time for
(i.e., the data density will likely rise during a specific dense period
Sh}ﬁxng our attention to the construction of the empirical tests, some of
1996) proposes are indirect, and we feel that better tests

be conducted. Both of our concerns center on the proposed tests of the
We do not replicate one of the tests Francisco proposed,

we do not have similar data. He suggests that if protesters are

tl}en if one estimates the models using two different samples—protest

as sample A and strikes/petitions as sample B—then the

o ] : larger for sample A than sample B. This is,
indirect test of the hypothesis. It is predicated on the assumption that

are the preferred type of protest. However, what do we learn



