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Abstract 

 

This dissertation investigates the determinants and economic impacts of 

terrorism, using the Israeli-Palestinian conflict as a case study.  

The first chapter examines the potential link between terrorism, low 

education levels, and economic desperation using newly culled data of Hamas and 

Palestinian Islamic Jihad (PIJ) terrorist cells. Predictors of participation in terrorist 

activities were statistically analyzed for Israel from the late 1980s to the present. A 

time-series analysis of terrorist attacks in Israel with relation to economic conditions 

was also performed. The findings suggest that both higher education and higher 

standard of living are positively associated with participation in Hamas or PIJ and 

with becoming a suicide bomber. With regard to societal economic condition, no 

sustainable link could be found.  

The second chapter investigates the interdependence between terrorism and 

electoral outcomes as an alternative explanation for terrorism levels fluctuations. 

We analyze a dynamic model of reputation, for which the equilibrium generates two 

empirical predictions. First, we predict an increase in the relative support for the 

rightist party after periods with high levels of terrorist activity and decreases after 

relatively calm periods. Second, we predict relatively higher levels of terrorism 

during the leftist party’s tenure in office. The first hypothesis is strongly supported 

by the available data. For the second hypothesis the results mainly support our 

theoretical prediction in the studied time period. Accordingly, terrorist attacks 

increase during leftist governments and vice versa.  
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Finally, the third chapter addresses the economic consequences of terrorism. 

Using stock markets data, I employ scoring matching techniques and event study 

analysis to disentangle the impact of terrorism across different economic sectors. In 

particular, differentiation is made between Israeli companies that are involved in or 

with defense, security or antiterrorism related industries and other companies. The 

findings show that whereas terrorism has a significant negative impact on non-

defense related companies, the overall effect of terrorism on defense and security 

related companies is significantly positive. These results suggest that in addition to 

the imminent costs suffered from terrorism, the expectation of high levels of 

terrorism in the future might have significant implications on the allocation of 

resources across industries. 
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Introduction 

The use of case studies in academic research has become customary. In addition 

to increasing knowledge of the particular details and dynamics of the study at hand, 

the case studies approach has the potential to contribute to a better understanding of 

a larger intriguing phenomenon. This dissertation follows such an approach, using 

Palestinian terrorism in order to better understand not only the Israeli-Palestinian 

conflict but also terrorism as a worldwide phenomenon. Specifically, this research 

address key questions on the causes and consequences of terrorism using the Israeli-

Palestinian conflict as a case study.  

Research on the causes and consequences of terrorism is critical in order to 

evaluate the conventional wisdom and common assumptions held with regard to 

terrorist activity. Given the potential impact of these common beliefs on policy 

makers and the policies they shape, it is vitally important to make sure the 

assumptions used are substantiated by available data when possible and are 

appropriate for the problem the policy is aiming to solve. For example, many people 

in today’s global society, including many of its most prominent leaders and 

academics, maintain that terrorist activity is the direct result of ignorance and/or 

poverty.  The first chapter of this dissertation investigates whether terrorism really 

does have roots in destitution and lack of education. Specifically, I examine 

correlates of Palestinian terrorist attacks against Israeli targets using micro 

population data and aggregate time series data. The results of this analysis are 

surprising and might be perceived as counterintuitive. Common sense might suggest 

that individuals who have “nothing to lose” (or less to lose) would be more likely to 

 1
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engage in self-destructive activities.  Such conventional wisdom could be the result 

of an intuitive comparison with previous analyses of behaviors similar to terrorist 

activity. For instance, one might borrow from the traditional economic theory of 

crime (Gary S. Becker, 1968) to analyze terrorist activity, or from the economic 

theory of suicide (Daniel S. Hamermesh and Neal M. Soss, 1974) to analyze 

suicide-bombers, or from the economics of religious sects (Eli Berman, 2000)1 to 

explain participation in secluded terrorist groups.  Using these theories in an attempt 

to explain terrorism might misleadingly suggest that, similar to the way that people 

with fewer opportunities in the legal/outside/secular world would be more likely to 

commit crimes, commit suicide, or join religious sects, people with fewer 

opportunities would likewise tend to join terrorist groups.  

Notwithstanding the apparent connection between terrorism and the other 

economic theories described above, the empirical evidence collected so far gives 

little reason to believe that materialistic or educational improvements would help 

reduce terrorism. Much of the recent terrorism literature suggests that the forces 

driving individuals to engage in terrorist activity would probably not be found in 

economic desperation or ignorance. A report produced by the Federal Research 

Division (1999) concerning the sociological characteristics of Cold War-era 

terrorists concludes, “Terrorists in general have more than average education, and 

very few Western terrorists are uneducated or illiterate.”  This trend is not confined 

by national boundaries, as seen in Charles Russell and Bowman Miller (1983), who 

                                                 
1 In a recent paper, Berman himself applies a model similar to the one used to explain ultra-

orthodox Jews’ behavior to Hamas and the Taliban (Berman, 2002). 
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draw a sociological profile of the modern urban terrorist based on analysis of over 

350 individual terrorists from a diverse set of groups active during 1966-76. They 

found that “… approximately two-thirds of those identified terrorists are persons 

with some university training, university graduates or postgraduate students.” (p.55) 

An intriguing publication by Nasra Hassan (2001) also suggested that in the case 

of terrorism, the traditional models of crime, suicide, and religion might not apply. 

In an article summarizing her interviews of nearly 250 terrorists and associates of 

terrorists (including failed suicide-bombers, families of deceased bombers, and 

those who trained and prepared the bombers for their missions), she reported, “None 

of them were uneducated, desperately poor, simple minded or depressed. Many 

were middle class and, unless they were fugitives, held paying jobs. More than half 

of them were refugees from what is now Israel. Two were the sons of millionaires.” 

Even journalists have begun to doubt the intuition that poverty and ignorance are 

root causes of terrorism.  In an article in the New York Times on the characteristics 

of the 9/11/2001 terrorist hijackers,2 Jodi Wilgoren reports that “They were adults 

with education and skill … they were not reckless young men facing dire economic 

conditions and dim prospects but men as old as 41 enjoying middle-class lives.”  

Despite the suggestive evidence to the contrary, the commonly held belief 

continues to be that poverty (of individuals and society) and ignorance are major 

                                                 
2 Wilgoren, Jodi. “After the Attacks: The Hijackers; A Terrorist Profile Emerges That Confounds 

the Experts.” New York Times. Saturday, September 15, 2001, late ed.: A2. 

 http://query.nytimes.com/gst/abstract.html?res=F30710F7345C0C768DDDA00894D94044

82 
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factors contributing to the existence of terrorism. Both before and after the tragic 

events of September 11, 2001, many prominent observers, including U.S. and 

foreign officials, diplomats, and scientists and researchers of the highest ranks, have 

asserted the opinion that economic and educational deficiencies are among 

terrorism’s core causes. 

The need for careful research examining the relationship between poverty, 

education, and terrorism is clear. The groundwork for such further research began 

with a recent work by Krueger and Jitka Maleckova (2003), who investigate the link 

between poverty and low education and participation in terrorist activity. Using 

biographical data of 129 Hizbollah members killed in paramilitary actions in the late 

1980’s and early 1990’s, they found that both having a standard of living above the 

poverty line and having a secondary-school education or higher are positively 

associated with participation in Hizbollah. Their paper clearly puts into doubt the 

supposed benefit of investing in the eradication of poverty or in educational 

attainment as a means of directly fighting terrorism.  

It is important to test whether such results were specific to Hizbollah-

Lebanon or whether they can be generalized to other terrorist groups, areas, and 

time periods. The first chapter of the dissertation attempts to verify if such results 

could be replicated using higher quality data relevant to terrorist activities of Hamas 

and PIJ in Israel and the Palestinian Authority.  

To investigate further the potential link between education, poverty, and 

terrorism, I created a unique data set from 285 biographies of Hamas and Palestinian 

Islamic Jihad (PIJ) terrorists, as well as daily information on fatal terrorist attacks 
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against noncombatants on Israeli soil on a daily basis from January 1949 to May 

2003. I merged these data with national surveys of Palestinians and other publicly 

available sources, and performed a statistical analysis of the determinants of 

participation in Hamas and PIJ terrorist activities in Israel from the late 1980's to the 

present.  Additionally, I conducted a time series analysis of whether terrorist attacks 

in Israel are correlated with economic conditions. From the findings it is apparent 

that terrorists from these organizations are less likely to come from impoverished 

families (20 percent of terrorists are characterized as poor as compared to 32 percent 

of the general Palestinian population) and are much more likely to have completed 

high school and attended college than the general Palestinian population (58 percent 

of terrorists versus 18 percent of the Palestinian population were educated beyond 

high school).  This relationship continues to hold when I estimate choice-based logit 

models to control for age, region of residence, and marital status.  These findings 

suggest that both higher standards of living and higher levels of education are 

positively associated with participation in Hamas or PIJ. With regard to the societal 

economic condition, no sustainable link between terrorism and poverty and 

education could be found, which I interpret to mean that there is either no link or a 

very weak indirect link. A further analysis that differentiates between suicide 

bombers and other terrorists indicates similar relationships in either case between 

education, poverty, and terrorism. 

I believe these empirical findings emerge because terrorism is a distinct 

phenomenon and should be studied as such.  I am inclined to believe that strong 
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political motives combined with a subjective perception of injustice, rather than 

factual economic factors, are at play. 

If terrorism is regarded as an extreme form of political activism, the inverse 

relationship with poverty and ignorance is not surprising.  Daniel Lerner had already 

suggested this seemingly contradictory link in 1958 in a study of political activism 

in the Middle East, where he concluded, “The data obviate the conventional 

assumption that the Extremists are simply the ‘have-nots,’ suggesting rather that 

they are the ‘want-mores.’” (p.368). In order to assess whether or not political 

variables could explain better the causes of terrorism and, if so, to explore the nature 

of the interaction between politics and terrorism, further research in that direction 

was warranted. 

The available data on the Israeli-Palestinian conflict can be used not only to 

evaluate the conventional wisdom on terrorism, education, and the economy, but 

also to evaluate additional possible predictors for terrorist activity.  Three hundred 

and ninety terrorist attacks resulted in more than a thousand Israeli fatalities 

between November 1991 (when the Madrid Peace Conference formally initiated the 

peace process) and October 15, 2003. Despite its large toll in human lives, the 

Israeli-Palestinian conflict is not characterized by continuous and uninterrupted 

violence. Rather, this conflict exhibits marked fluctuation between periods of 

relative calm followed by bloody cycles of violence. Nowadays this conflict is 

going through an extremely violent period plagued with attacks and retaliations. 

This latest cycle of violence that began in September 2000 was preceded, however, 

by three very quiet years in terms of fatalities. That quiet period, in turn, was itself 
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preceded by a violent one which arguably began in 1994, ending the quiet years that 

followed the first Palestinian uprising (Intifada). The number of fatalities is not the 

only variable that has exhibited a cyclical behavior since the beginning of the peace 

process. The Israeli Prime Minister's political affiliation seems to change from the 

right wing party to the left wing party, and conversely, every time the office is up 

for grabs. While the possibility that the level of terrorism might influence electoral 

outcomes was already mentioned in the Israeli popular press (Yediot Aharonot, 

January 10, 2003), the previous description of events suggests that electoral 

outcomes influence the level of terrorism as well, thereby creating an interaction 

between the two variables. 

The second chapter of this dissertation investigates theoretically and empirically 

the dynamic interaction between electoral outcomes and terrorism. The Israeli-

Palestinian conflict is especially suited to conduct such a study for a number of 

reasons. Occupation and terrorism are the most salient issues in Israel. Democratic 

elections occur periodically and political parties' positions with respect to the 

occupied territories are fairly well known to voters and terrorists alike. 

Consequently, any empirical relation between terrorism and electoral outcomes is 

likely to be evident in this case study. 

A dynamic model of reputation that captures the salient characteristics of this 

conflict is analyzed. The analysis emphasizes that terrorism is mainly used to 

impose costs on the Israelis to force them to grant emancipation. Although current 

costs can be substantial, it is the expectation of high levels of terrorism in the future 

that convinces the Israeli electorate that it is not worth maintaining the occupation. 

 7



www.manaraa.com

A major contribution of the model is that it provides an explanation for relatively 

calm periods in addition to the violent ones. The equilibrium of the theoretical 

model generates two precise empirical predictions on the interaction between 

terrorism and electoral outcomes. First, we expect that the relative support for the 

rightist party increases after periods with high levels of terrorism and decreases after 

periods of relative calm. Second, perhaps paradoxically, the model predicts that the 

expected level of terrorism is higher during the leftist party's tenure in office 

compared to the expected level of terrorism during the rightist party's tenure in 

office. The intuition behind the equilibrium strategies is as follows. When Israelis 

believe with high probability that Hamas is in control of terrorism, they expect a 

high level of terrorism, whether emancipation is granted or not. Therefore Israelis, 

who obtain a benefit from occupation, vote for the rightist party. In this range of 

beliefs the Palestinian authority (henceforth PA) tries to differentiate itself from 

Hamas by clamping down on terrorists. That is, the PA wants to establish a 

reputation as a rational partner for peace. Once such a reputation is established, if 

the PA continued to suppress terrorism, Israelis wouldn’t suffer a cost from 

maintaining the occupation and would thereby try to perpetuate it. This is precisely 

the reason that drives the PA to accommodate terrorism: to impose costs on the 

Israelis in order to force them to grant emancipation. Israelis expect that maintaining 

the occupation will lead to a stream of high-level terrorist attacks, not because they 

are facing Hamas, but rather because the PA is not suppressing terrorism. Given that 

the PA’s optimal strategy is to suppress terrorism once emancipation is granted, 
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Israelis vote for the leftist party in this range of beliefs after observing that the PA 

accommodates terrorism. 

Note that the empirical predictions follow from the Palestinians' strategic 

considerations and not from different deterrence policies that could be implemented 

by the Israeli government.3

Following the implications of the theoretical model, the empirical estimation 

concentrates on periods that precede Israeli elections, studying the interaction 

between the level of terrorism and electoral outcomes to explain the striking 

variability in the level of terrorism that has preceded different Israeli elections. 

Accordingly, the PA's optimal level of terrorism before an Israeli election varies 

depending on the identity of the political party currently holding office in Israel; we 

should observe a higher level of terrorism before elections when the Labor party is 

holding office relative to the expected level of terrorism when the Likud party is 

holding office. The effect of terrorism on political preferences of the Israeli 

electorate is also studied, a topic not directly covered in previous literature. 

The first hypothesis is strongly supported by the available data obtained from 

public opinion polls on the Israeli electorate's intent of voting. Accordingly, a 

                                                 
3In this respect the empirical analysis is significantly different from most empirical studies of 

terrorism. In general, empirical studies of terrorism assume that terrorists' utilities are increasing in 

the level of attacks and that the observed fluctuations are a consequence of the implementation of 

different deterrence policies (Enders and Sandler, 1993 and 2002; Brophy-Baermann and Conybeare, 

1994). 
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temporary marginal increase in the number of fatalities from terrorist attacks causes 

an increase in the support for the rightist party of 0.4 percent, evaluated at the 

averages. The results are not affected when we control for the identity of the party 

holding office. Whether the Prime Minister at the time of the attacks belongs to the 

rightist party has no effect on that party’s relative support either. 

To determine the validity of the second hypothesis, we used a combination of 

event study methods together with likelihood ratio tests. The main results support 

the theoretical prediction for three of the four Israeli governments in the studied 

time period. Accordingly, we observe a statistically significant increase in the level 

of terrorism during the leftist party’s term in government and a statistically 

significant decrease in terrorism during the rightist party’s term in government. The 

unity coalition government led by Ariel Sharon between March 2001 and February 

2003 is the only government that exhibits a pattern of terrorism that contradicts our 

analytical results. Given that this government was out of the ordinary for several 

reasons, it should not lower our confidence that the obtained results strongly support 

our theoretical predictions.4

The third chapter of this dissertation provides a first attempt at analyzing the 

possibly differential impact of terrorism across industries in a given country.  In 

                                                 
4The coalition government formed between 2001 and 2003 is a difficult government to 

characterize. In this period, although the prime minister belonged to the rightist party, the leftist party 

was not only an active partner in the ruling coalition, but also was the party with the largest 

representation in the Israeli parliament. 
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particular, the main objective is to assess whether the impact of terrorism on the 

defense and security related industries is different from its impact on the remaining 

economic sectors. To that purpose I focus on Israeli companies that traded at 

American markets and build, using matching score methods, a control group 

consisting of American companies. Using Israeli companies traded in the same 

market as their counterfactuals helps avoiding potential biases that exist when 

stock’s valuation is compared across different stock markets. The valuation of each 

Israeli company and its assigned American “counterpart” enable me to differentiate 

between the effect of terrorism on companies involved in or with the defense, 

security or antiterrorism industries (henceforth defense related companies) and other 

companies.  

The results show that terrorism does not have a significant impact on the 

average valuation of Israeli companies' stocks vis-à-vis the valuation of the control 

group's stocks. However, after controlling for defense related companies, the 

obtained impact of terrorism on these companies is positive and significant, and 

negative and significant for the remaining companies. The results are robust to 

different samples of Israeli companies, different measures of terrorism, and different 

econometric specifications.  

This chapter contributes to the growing number of studies that, focusing on the 

Israeli-Palestinian conflict, attempt to quantify the economic costs of terrorism.  

A fundamental problem when trying to quantify the effect of terrorism on 

economic fluctuations is that the obtained estimates might be biased due to a 

plausible interaction between the two variables. To overcome the intrinsic difficulty 
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of identifying the impact of terrorism, I uses a propensity score matching method 

following Dehejia and Wahba (2002) to find the closest counterfactual stock for 

each of the Israeli stocks to be used as control group, and use event study 

approaches to assess the impact of the Israeli-Palestinian conflict on the Israeli 

companies' stock returns. The fluctuation in the number of casualties of the Israeli-

Palestinian conflict is exploited to assess the economic impact of a terrorist attack. 

Using the detailed data on the daily number of terrorist attacks, I estimate the 

economic cost of terrorist attacks on a daily, weekly and monthly basis. 

Additionally the impact of terrorism is decomposed in order to identify the different 

effects of terrorism on defense versus non-defense related companies. 

The important economic ramifications of studies along these lines cannot be 

overstated in a world where the proliferation of terrorism has reached unexpected 

levels. As an example, I conjecture that the differing effects of terrorism across 

industries should lead to a reallocation of resources in countries that expect to suffer 

long periods of violence in the future. 

In sum, this dissertation attempts to rigorously examine both the causes and 

consequences of terrorist activity.  By evaluating common beliefs on the root causes 

of terrorism, exploring alternative factors that potentially yield better explanations 

for observed fluctuations in terrorism levels, and measuring varying economic 

impacts of terrorism, this dissertation aims to contribute to a careful discussion of 

terrorism’s unique characteristics. 
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Chapter 1 

Evidence About The Link Between Education, 
Poverty and Terrorism Among Palestinians*

 

 
Claude Berrebi 

 
Abstract 

This paper investigates the potential link between terrorism, ignorance, and 

economic desperation using newly culled data of Hamas and Palestinian Islamic 

Jihad (PIJ) terrorist cells. The determinants of participation in terrorist activities are 

statistically analyzed for Israel from the late 1980s to the present.  A time series 

analysis of terrorist attacks in Israel with relation to economic conditions is also 

performed.  The resulting evidence suggests that both higher education and standard 

of living are positively associated with participation in Hamas or PIJ and with 

becoming a suicide bomber. With regard to societal economic condition, no 

sustainable link could be found. 

Keywords: Terrorism, Poverty, Education, Hamas, Suicide-Bomber 

(JEL J2) 

                                                 
* I am grateful to Jeffery Kling, Esteban Klor, Mia Bloom, Melissa Clark, Erica Field, Ken 
Fortson, Jane Garrison, Gad Levanon, Alexandre Mas, Ryan Quillian, Yaron Raviv, 
Bradley Ruffle, and especially to Alan Krueger, Solomon Polacheck and Cecilia Rouse for 
the helpful advice and comments provided.  The paper has also benefited from the 
comments of audiences at seminars and conferences too many to mention. Yaakov Garini 
and Eman Hassan provided invaluable help in the construction of the data set. I would like 
to thank Princeton University’s Industrial Relations Section for its support. All views and 
remaining errors are solely mine. 
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I. Introduction 

Many people in today’s global society, including many of its most prominent 

leaders and academics, maintain that terrorist activity is the direct result of 

ignorance and/or poverty.  This paper investigates whether terrorism really does 

have roots in destitution and lack of education. Specifically, I examine correlates of 

Palestinian terrorist attacks against Israeli targets using micro population data and 

aggregate time series data. The results of this analysis are surprising and might be 

perceived as counterintuitive. Common sense might suggest that individuals who 

have “nothing to lose” (or less to lose) would be more likely to engage in self-

destructive activities.  Such conventional wisdom could be the result of an intuitive 

comparison of previous analyses of behaviors with terrorist activity. For instance, 

one might borrow from the traditional economic theory of crime (Gary S. Becker, 

1968) to analyze terrorist activity, or from the economic theory of suicide (Daniel S. 

Hamermesh and Neal M. Soss, 1974) to analyze suicide-bombers, or from the 

economics of religious sects (Eli Berman, 2000)5 to explain participation in 

secluded terrorist groups.  Using these theories in an attempt to explain types of 

terrorism might misleadingly suggest that, similar to the way that people with fewer 

opportunities in the legal/outside/secular world would be more likely to commit 

crimes, commit suicide, or join the religious sects, people with fewer opportunities 

would likewise tend to join terrorist groups.  

                                                 
5 In a recent paper, Berman himself applies a model similar to the one used to explain ultra-

orthodox Jews’ behavior to the Hamas and Taliban (Berman, 2002). 
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Notwithstanding the apparent connection between terrorism and the other 

economic theories described above, the empirical evidence collected so far gives 

little reason to believe that materialistic or educational improvements would help 

reduce terrorism. If anything, the correlation I find is that those with higher 

education and higher living standards are more likely to participate in terrorist 

activity.  I believe these empirical findings emerge because terrorism is a distinct 

phenomenon and should be studied as such.  It is not yet completely clear how to 

explain terrorists’ motives without assuming irrational, ill or insane decision-making 

processes, but I am inclined to believe that strong political motives combined with a 

subjective perception of injustice, rather than factual economic factors, are at play. 

To begin investigating the terrorist mindset, a good place to start is the 

widespread literature on “hate crimes”, a phenomenon that many (e.g., Neil J. 

Kressell, 1996 and Mark S. Hamm, 1998) have considered closely related to 

terrorism.  Donald P. Green, et al. (1998) provide evidence showing that anti-black 

lynchings and real GNP growth were positively correlated from 1882 to 1938.  In 

addition, data from 1987 to 1995 shows that hate crimes against blacks, Jews, 

Asians and homosexuals were unrelated to unemployment rate in New York City.  

Using data about hate crime groups in the United States, Philip Jefferson and 

Frederic L. Pryor (1999) found that, in 1997, the probability of the existence of such 

groups, like the Ku Klux Klan, in a particular area was positively associated with the 

share of the population in that area with at least a high school diploma.  The inverse 

relationship between hate crimes and poverty and/or lack of education is not 

confined to the U.S., as Alan B. Krueger and Jörn-Steffen Pischke (1997) found 
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using data from Germany that education and the average manufacturing wage were 

unrelated to the amount of violence against foreigners.   

In addition to the work on hate crimes, a report produced by the Federal 

Research Division (1999) concerning the sociological characteristics of terrorists in 

the Cold War period concludes, “Terrorists in general have more than average 

education, and very few Western terrorists are uneducated or illiterate… Older 

members and leaders frequently were professionals such as doctors, bankers, 

lawyers, engineers, journalists, university professors, and mid-level government 

executives.”  Once again the trend is not confined by national boundaries, as seen in 

Charles Russell and Bowman Miller (1983), who attempt to draw a sociological 

profile of the modern urban terrorist based on a compilation and analysis of more 

than 350 individual terrorists from Argentinean, Brazilian, German, Iranian, Irish, 

Italian, Japanese, Palestinian, Spanish, Turkish, and Uruguayan terrorist groups 

active during 1966-76. They found that “… approximately two-thirds of those 

identified terrorists are persons with some university training, university graduates 

or postgraduate students.” (p.55) 

An intriguing publication by Nasra Hassan (2001) already suggested that in the 

case of terrorism, the traditional models of crime, suicide, and religion might not 

apply. In an article summarizing her interviews of nearly 250 terrorists and 

associates of terrorists (including failed suicide-bombers, families of deceased 

bombers, and those who trained and prepared the bombers to their missions), she 

reported, “None of them were uneducated, desperately poor, simple minded or 

depressed. Many were middle class and, unless they were fugitives, held paying 
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jobs. More than half of them were refugees from what is now Israel. Two were the 

sons of millionaires.”  

Recently, people have begun to doubt the intuition that poverty and ignorance 

are the root causes of terrorism.  In an article in the New York Times on the 

characteristics of the 9/11/2001 terrorist hijackers,6 Jodi Wilgoren reports that 

“They were adults with education and skill ... spent years studying and training in 

the United States, collecting valuable commercial skills and facing many 

opportunities to change their minds. … they were not reckless young men facing 

dire economic conditions and dim prospects but men as old as 41 enjoying middle-

class lives.”  Moreover, if terrorism is regarded as an extreme form of political 

activism, the inverse relationship with poverty and ignorance should not surprise us.  

Daniel Lerner had already suggested this seemingly contradictory link in 1958 

following a study of political activism in the Middle East, where he concluded, “The 

data obviate the conventional assumption that the Extremists are simply the ‘have-

nots,’ suggesting rather that they are the ‘want-mores.’” (p.368) 

Despite the evidence to the contrary, the commonly held belief continues to be 

that poverty (of individuals and society) and ignorance are major factors 

contributing to the existence of terrorism. Since the tragic events of September 11, 

2001, many prominent observers, including the following U.S. officials, have called 

                                                 
6 Wilgoren, Jodi. “After the Attacks: The Hijackers; A Terrorist Profile Emerges That Confounds 

the Experts.” New York Times. Saturday, September 15, 2001, late ed.: A2. 

http://query.nytimes.com/gst/abstract.html?res=F30710F7345C0C768DDDA00894D9404482 
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for increased financial aid and educational assistance to end terrorism by 

eliminating what is believed to be its core causes. 

- President George W. Bush, in a speech on the closing day of a five-day U.N. 

conference on poverty in Monterey, Mexico on March 22, 2002: “We fight 

against poverty because hope is an answer to terror…We will challenge the 

poverty and hopelessness and lack of education and failed governments that 

too often allow conditions that terrorists can seize and try to turn to their 

advantage.”7 

- First Lady Laura Bush in a speech to the Organization for Economic 

Cooperation and Development in Paris on May 15, 2002: “A lasting victory 

in the war against terror depends on educating the world's children because 

educated children are much more likely to embrace the values that defeat 

terror.”8 

- Secretary of State Colin L. Powell in an official US Department of State 

Document dated February 14, 2002 in Washington, DC: “I fully believe that 

the root cause of terrorism does come from situations where there is poverty, 

where there is ignorance, where people see no hope in their lives.”9 

- Former United States Vice President Al Gore told the Council on Foreign 

Relations in New York on February 12, 2002 that an ‘evil axis’ is formed 

                                                 
7 http://www.whitehouse.gov/news/releases/2002/03/20020322-1.html 

8 http://www.jewishsf.com/bk020517/iworld.shtml 

9 http://www.state.gov/secretary/rm/2002/8038.htm 
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primarily by poverty and ignorance, forcing many to engage in terrorist 

activities.10 

- Deputy Secretary of the Treasury Kenneth Dam on CBSNews in Islamabad, 

Pakistan on February 5, 2002: “Fighting the root causes of terrorism, 

poverty, and hopelessness is as important as fighting terrorism directly."11 

Although some might think that these sentiments have become prevalent only after 

9/11, prominent diplomats asserted such opinions prior to 2001. For example: 

- Former United States President William J. Clinton in a speech to the 

Jordanian Parliament in October of 1994, “On one side stand the forces of 

terror and extremism, who cloak themselves in the rhetoric of religion and 

nationalism. These forces of reaction feed on disillusionment, poverty and 

despair.”12 

- Edward Djerejian, a top US diplomat and former U.S. ambassador to Syria 

(1988-1991) and to Israel (1993-1994): "Experience suggests to us that 

political Islamic movements are to an important degree rooted in worsening 

                                                 
10 “For there is another Axis of Evil in the world: poverty and ignorance; disease and 

environmental disorder; corruption and political oppression. We may well put down terror in its 

present manifestations. But if we do not attend to the larger fundamentals as well, then the ground 

is fertile and has been seeded for the next generation of those born to hate us…”    http://www.al-

gore-2004.org/gorespeeches/02122002.htm 

11 http://www.cbsnews.com/stories/2002/02/05/attack/main328279.shtml 

12 http://meria.idc.ac.il/us-policy/data1994.html 
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socio-economic conditions in individual countries."13 An excerpt of the 

Hearing of the Subcommittee on Africa of the House Foreign Affairs 

Committee on May 12, 1993. 

Foreign officials from all over the world seem to hold the same views regarding this 

linkage: 

- British Prime Minister Tony Blair in a speech at the Lord Mayor's banquet, 

Tuesday, November 13, 2001: “The dragon’s teeth [with regards to terrorism 

and terrorists] are planted in the fertile soil of . . . poverty and deprivation.”14 

- Gloria Macapagal-Arroyo, President of the Philippines, on MindaNews, 

June 12, 2002: “I will be with you, people of Lamitan on the declaration of 

Independence Day to declare the freedom of the people of Basilan from the 

bondage of poverty and terrorism.”15 

- Prime Minister Ali Abul Ragheb of Jordan according to the Jordan Times on 

Friday and Saturday, September 21-22, 2001: “Elaborating on the causes of 

terrorism, the prime minister cited political, economic and social conditions, 

including poverty, ignorance and frustration.”16 

                                                 
13 Congress, House of Representatives, Committee on Foreign Relations, Recommendations for 

U.S. Foreign Assistance to Africa: Hearing before Subcommittee on Africa before the Committee 

on Foreign Affairs, 103rd Congress, 1st Session, 12 May 1993, p.91. 

14 http://www.usemb.gov.do/IRC/speeches/Tony_Blair.htm 

15 http://www.mindanews.com/2002/06/3rd/nws12indep.html

16 http://www.jordanembassyus.org/09212001003.htm 
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- Greek Alternate Foreign Minister Tassos Giannitsis from the Embassy of 

Greece to the U.S., May 18, 2002: “Terrorism, drugs, poverty and 

underdevelopment are linked directly and should be jointly handled on a 

global level.”17 

- Shimon Peres, former Israeli Prime Minister, at a Briefing to UN 

Ambassadors and Senior UN Officials at the United Nations in New York on 

May 30, 1995: “We have to address ourselves to the young generation and to 

education, so that neither poverty nor ignorance will continue to feed 

fundamentalism, poverty, disillusion and hatred.”18 

- Terje Roed-Larsen, United Nations special coordinator, according to the 

August/September 2001 edition of the Washington Report on Middle East 

Affairs, summed up his speech at the “International Media Encounter on the 

Question of Palestine” on June 19th by warning that “Poverty breeds 

hate…and hate creates violence.”19 

Many scientists and researchers of the highest ranks hold the same common belief: 

- Elie Wiesel, 1986 Nobel Peace Prize recipient, at a gathering of Nobel Peace 

Prize laureates in Oslo, Norway in December 2001: “Education is the way to 

eliminate terrorism.”20 

                                                 
17 http://www.greekembassy.org/press/newsflash/2002/May/nflash0518a.html 

18 http://www.israel-mfa.gov.il/mfa/go.asp?MFAH0chz0 

19 http://www.wrmea.com/archives/august-september01/0108050.html 

20 http://www.csmonitor.com/2001/1210/p7s1-wogi.htm 
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- Kim Dae-jung, 2000 Nobel Peace Prize recipient and President of South 

Korea, at a gathering of Nobel Peace Prize laureates in Oslo, Norway in 

December 2001: “At the bottom of terrorism is poverty. That is the main 

cause.”21 

- Jessica Stern, lecturer on terrorism at Harvard University's Kennedy School 

of Government and the author of “The Ultimate Terrorists,” in a quote from 

“Being Feared Is Not Enough to Keep Us Safe,” which was published in the 

Washington Post on Saturday, September 15, 2001: “We have a stake in the 

welfare of other peoples and need to devote a much higher priority to health, 

education, and economic development, or new Osamas will continue to 

arise.”22 

- John O. McGinnis, from the Federalist Society for Law and Public Policy 

Studies, in a National Security White Paper entitled “Expanding Trade: A 

Powerful Weapon Against Terrorism”: “Ignorance and poverty are the 

greatest friends of the terrorist, because the ignorant and impoverished are 

easy prey for the conspiracy theories and millennial religious visions that are 

the staple of the Islamic fanatics. In contrast, as people become better 

educated and more prosperous, they will tend to oppose the arbitrary and 

                                                 
21 http://www.parliament.the-stationery-office.co.uk/pa/ld199900/ldhansrd/pdvn/lds02/text/20227-

06.htm 

22 http://bcsia.ksg.harvard.edu/publication.cfm?program=ISP&ctype=article&item_id=270 
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theocratic rule promised by the terrorists as a threat to their prosperity and 

freedom.”23 

- James Wolfensohn, President of the World Bank, was reported to say, 

according to the BBC, “that rich countries must build on the global war 

against terrorism by launching a new war on poverty.”24 

The need for careful research examining the relationship between poverty, 

education, and terrorism is clear. The groundwork for such further research began 

with a recent work by Krueger and Jitka Maleckova (2003), who investigate the link 

between poverty and low education and participation in terrorist activity. Using 

biographical data of 129 Hizbollah members killed in paramilitary actions in the late 

1980’s and early 1990’s, they found that both having a standard of living above the 

poverty line and having a secondary-school education or higher are positively 

associated with participation in Hizbollah. Their paper clearly puts into doubt the 

supposed benefit of investing in the eradication of poverty or in educational 

attainment as a means of directly fighting terrorism.  

It is important to test whether such results were specific to Hizbollah-Lebanon 

or whether they can be generalized to other terrorist groups, areas, and time periods. 

In particular, this paper attempts to verify if such results could be replicated using 

higher quality data relevant to terrorist activities of Hamas and PIJ in Israel and the 

Palestinian Authority. The data used was collected from biographies of Hamas and 

                                                 
23 http://www.fed-soc.org/Publications/Terrorism/trade.htm 

24 http://news.bbc.co.uk/1/hi/business/1857642.stm 
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PIJ terrorists and population survey data to investigate the link between terrorism 

and individual income and education. Additionally, a unique data set that accounts 

for each and every fatal terrorist incident against Israeli noncombatants together 

with Palestinian economic variables is used to investigate this link with respect to 

the society’s economic condition.   

The paper follows with a discussion of the definition of terrorism I have chosen 

to work with in the next section. The third section contains a short description of the 

different terrorist and militant groups involved in the Israeli-Palestinian conflict 

with an emphasis on the Hamas and PIJ because of their centrality to my research. 

The fourth section will provide some theoretical considerations concerning the 

relationship between education and income and terrorism. A description of the data 

I used in the different analyses makes up section five. The sixth section describes 

the statistical analysis used to measure the correlates of participation in Hamas and 

PIJ terrorist activities and the time series analysis used to estimate the relationship 

between economic variables and terrorist attacks. The results of the study are 

presented in section seven and section eight concludes the paper. 
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II. Definition of Terrorism 

Definitions of terrorism vary widely, and it is therefore difficult, if not 

impossible, to find a single definition that covers all aspects of terrorism as they 

exist in today’s world. A certain event can be defined as an act of terror in the views 

of one country and at the same time be defined as a “fight for freedom” by another. 

The FBI defines terrorism as “the unlawful use of force or violence against 

persons or property to intimidate or coerce a Government, the civilian population, or 

any segment thereof, in furtherance of political or social objectives.”25  Deluxe 

Black's Law Dictionary defines an act of terrorism as “An activity that involves a 

violent act or an act dangerous to human life that is a violation of the criminal 

laws…and appears to be intended - (i) to intimidate or coerce a civilian population; 

(ii) to influence the policy of a government by intimidation or coercion, or (iii) to 

affect the conduct of a government by assassination or kidnapping.”26

While the above definitions encompass a wide range of terrorism, I have chosen 

to use the definition used by the US State Department, which is contained in Title 

22 of the United States Code, Section 2656f(d):  

• The term ‘terrorism’ means premeditated, politically motivated violence 

perpetrated against noncombatant (1) targets by subnational groups or 

clandestine agents, usually intended to influence an audience. 

                                                 
25 Federal Bureau of Investigation. “Thirty Years of Terror: A Retrospective Edition.” Terrorism in 

the United States 1999. p. i.  http://www.fbi.gov/publications/terror/terror99.pdf 

26 Black’s Law Dictionary, 6th Edition, p. 1473. 
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• The term ‘international terrorism’ means terrorism involving citizens or 

the territory of more than one country. 

• The term ‘terrorist group’ means any group practicing, or that has 

significant subgroups that practice, international terrorism. 

(1) For purposes of this definition, the term "noncombatant" is 

interpreted to include, in addition to civilians, military personnel who at 

the time of the incident are unarmed and/or not on duty…We also 

consider as acts of terrorism attacks on military installations or on armed 

military personnel when a state of military hostilities does not exist at the 

site.27

It is important to keep in mind that I have chosen to rely on the US State 

Department definition of terrorism in order to exploit the fact that the US State 

Department has already categorized and specified the set of contemporary terrorist 

groups (Hamas and PIJ are currently designated by the US Secretary of State as 

Foreign Terrorist Organizations—FTOs).  However, using any other definition that 

regards terrorist action as the calculated use of unexpected, shocking, and unlawful 

violence against noncombatants (including, in addition to civilians, off-duty military 

and security personnel) and other symbolic targets perpetrated by a clandestine 

member(s) of a subnational group or a clandestine agent(s) for the psychological 

purpose of publicizing a political or religious cause and/or intimidating or coercing 

                                                 
27 The U.S. government has employed this definition of terrorism for statistical and analytical 

purposes since 1983.   http://www.state.gov/s/ct/rls/pgtrpt/2000/2419.htm 
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a government(s) or civilian population into accepting demands on behalf of the 

cause28 would not change any of the analysis since it would unarguably label Hamas 

and PIJ militant activities as terrorist activities.  It is important to remember that in 

this paper, the nouns “terrorist” or “terrorists” do not necessarily refer to everyone 

within a terrorist organization, but to activists or operators who personally carry out 

a group’s terrorism strategy and their leaders. 

 

                                                 
28 This definition was borrowed from Federal Research Division (1999), p.10. 
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III. Background 

The historical background and evolution of terrorist activities in the Middle East 

is complex, controversial and, although important, is outside the scope of this paper 

and should be the subject of additional research. Instead of being an exhaustive 

study in the history of Middle Eastern terrorist organizations, the goal of this section 

is to expose the different contemporary militant/terrorist forces in the Israeli-

Palestinian region.29

Al-Fatah is a reverse acronym for “Harekat at-Tahrir al-Wataniyyeh al-

Falastiniyyeh” and translates to mean “an organization for liberation of Palestine,” 

and the word “Fatah” itself means “conquest with jihad.” Established by Yasser 

Arafat circa 1960, Al-Fatah joined the PLO in 1968 and gained control in 1969. The 

group was based in Jordan until 1970 when it was expelled to Lebanon, and then 

moved again to Tunisia in 1982. The organization was active in numerous acts of 

terror in the 1970’s and 1980’s, but ceased these activities following the Oslo 

Agreement in 1993. Al-Fatah has three affiliates still carrying out terrorist activities: 

Al-Aqsa Martyr Brigades, Tanzim, and Force 17. 

Al-Aqsa Martyrs Brigade was named after the Al-Aqsa Mosque in Jerusalem. 

The group, consisting of terrorists from the West Bank, is affiliated with Al-Fatah 

and was established at the beginning of the 2nd Intifada in September of 2000. The 

Martyrs Brigade is responsible for numerous terror activities including suicide 

                                                 
29 In addition to the background provided here, it might be useful to be acquainted with the 

Palestinian security forces and structure as described in Appendices C and D.  

 28



www.manaraa.com

bombing, sniper attacks, knife stabs and more. Al-Aqsa Martyrs Brigade has so far 

taken responsibility for the deaths of more than 100 Israeli civilians and the injuries 

of thousands. 

Tanzim, which means “Organization,” is an armed wing of Al-Fatah and was 

established in 1995. The group acts to balance the activity of the extreme groups, 

such as Hamas and PIJ, and has served as a driving force behind a number of riots, 

including the 2nd Intifada. Among its terrorist activities are the ambushing of 

vehicles, shootings, and bus bombings. The Tanzim consists of tens of thousands of 

members, spread throughout the West Bank and Gaza Strip, and is funded by the 

Palestinian Authority. The last publicly known head of the Tanzim was Marwan 

Bargouti, who now stands trial in Israel for various acts of terror. Tanzim is 

responsible for the deaths of approximately 30 Israeli civilians and the injuries of a 

few hundred. 

Force 17 is the personal security force for Yasser Arafat that was established in 

the early 1970’s and is funded by the PLO. It is a high quality, well-trained unit 

consisting of approximately 3,000 members, led by Faisal Abu Sharah, with a long 

history of terrorist activities against Israeli targets. The unit’s first commander, Ali 

Hassan Salameh, took part in the 1972 Olympics massacre of the Israeli delegation. 

Force 17 is responsible for the deaths of more than 10 Israeli civilians in terror 

activities. 

Popular Front for the Liberation of Palestine (PFLP) - Formed by George 

Habash in 1967, the PFLP saw the elimination of Israel as facilitating the 

development of communism in the Middle East. The PFLP was an original member 
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of the PLO, but opposed the PLO’s negotiations with Israel. They are responsible 

for the deaths of more than 100 Israeli civilians. 

Popular Front for the Liberation of Palestine – General Command (PFLP -

GC) - The PFLP-GC split from the PFLP in 1968 under the leadership of their 

founder, Ahmad Za'rur.  Currently led by Ahmad Jibril, they continue to reject any 

kind of recognition of and negotiation with Israel and are responsible for the deaths 

of more than 50 Israeli civilians. 

Democratic Front for the Liberation of Palestine (DFLP) – The DFLP split 

from the PFLP in 1969 and supports the creation of a Palestinian state in any 

territory liberated from Israel. They are responsible for the deaths of more than 35 

Israeli civilians. 

Hizbollah – This radical Shiite group that was formed and operated in Lebanon, 

which at times infiltrates the Israeli-Lebanese border, receives funding, weapons, 

explosives, and recruits from Iran. Their force includes a few hundred operatives 

and a few thousand supporters.  Hizbollah was responsible for more than 300 deaths 

and more than 500 injuries through its terror activities. 

Abu Nidal Organization (ANO) - Sponsored by Iraq, Syria and Libya, the 

ANO advocates the destruction of Israel and uses its force of a few hundred 

operatives in an attempt to attain that goal. They were responsible for approximately 

300 deaths and the wounding of hundreds more before the mysterious death of Abu 

Nidal in August 2002, which critically reduced their activities to the point that they 

are now thought to be inactive. 
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Hamas 

Hamas, a word meaning ‘courage’ and ‘bravery,’ is a short form in Arabic for 

“Harakat al-Muqawamah al-Islamiyya” – meaning “the Islamic resistance 

movement.” Hamas is a radical Islamic organization based in the West Bank and 

Gaza Strip that first registered as a non-profit organization in 1978 led by Sheik 

Ahmad Yassin under the influence of the Muslim Brotherhood, which was 

established in the 1920s in Egypt with the purpose of an Islamic “revival”. Initially, 

Hamas’ activities mainly involved religious propaganda and social work that was 

financed by Islamic supporters around the world. 

When the 1st Intifada broke in December of 1987, Hamas gained momentum 

along with the Intifada and expanded its activities by introducing a militant faction 

of the organization. Hamas declared Jihad (holy war)30 against Israel, with the stated 

purpose of destroying Israel and creating a Palestinian state between the 

Mediterranean Sea and the Jordan River. In pursuit of that goal, Hamas shifted the 

weight of its activities towards militancy, and today the overwhelming majority of 

Hamas’ activities are militant. 

In 1991, Hamas established the Iz al-Din Al Kassam brigades, which control the 

military and terrorist activities including intelligence, recruitment, and training. 

These brigades have a network of small cells that do not communicate with each 

                                                 
30 Jihad has multiple interpretations including that of internal struggle rather than only holy war. In 

the context of this paper, I used Jihad only when it meant waging a war in the real sense of the 

term. 
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other, so the fall of one cell will not cause the fall of others. The total estimated 

number of hard-core operatives is less than 400. 

Hamas founder and spiritual leader Sheik Ahmad Yassin and his spokesman, Dr. 

Abdel Aziz Rantisi were killed by Israeli missile attacks on March 22 and April 17, 

2004, respectively. Militant leaders are less likely to be publicly known, but among 

the known ones are Hassan Yusuf and Mohammad Deif. Some of Hamas’ leaders 

who carried out numerous deadly terror activities against Israelis were targeted for 

extra-judicial execution by Israel, including Yahya Ayyash and Salah Shehada. The 

organization has strong financial support from three main sources: (1) unofficial 

bodies in Muslim countries, mostly in and around Saudi Arabia; (2) Iran; and (3) 

charity networks in the West Bank, Gaza Strip, and abroad. 

Hamas stepped up its terrorist activities in stages. Initially, Hamas was only 

involved in disturbances and strikes, then it began the assassination of what it 

defined as “collaborators with Israel.” It moved on to kidnapping and killing Israeli 

soldiers, then to knife attacks against soldiers and civilians, and finally to shootings, 

bombings, and suicide attacks in every place Israelis could be reached. Hamas took 

responsibility for the deaths of more than 500 Israeli civilians and soldiers in 

addition to thousands of injuries. Since Hamas’ activities are defined as Jihad, the 

group does not differentiate between soldiers and civilians, young and old—

everything is justified by the cause. 

Palestinian Islamic Jihad (PIJ) 

Although there are many, the Palestinian Islamic Jihad (PIJ) is the most well 

known extremist group using the name Islamic Jihad. The PIJ calls for an armed 
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Islamic war against Israel in order to free Palestine and create an Islamic state 

instead of Israel.  Palestinian Islamic Jihad is a translation from Arabic for “Harakat 

al-Jihad al-Islami al-Filastini,” which means  “Movement for holy war to Palestine.” 

Students, inspired by the Iranian revolution and militant Egyptian Islamic 

organizations, founded the PIJ around 1980 in Egypt and were led by one of the 

founders, Fathi Shkaki. The PIJ was active mainly in the West Bank and Gaza Strip, 

and initially put emphasis on Islamic culture, postponing the Palestinian issue. In the 

1980’s, the PIJ started its disruptive activities, and moved on to terrorist activities 

that included a number of attacks in the Gaza Strip in 1987 prior to the start of the 

Intifada in December.  As the PIJ increased its terrorist activities, two of its leaders 

– Shkaki and Abdul Aziz Odeh - were expelled to Lebanon in August of 1988, but 

Shkaki reorganized the group from there, where he also tightened the connections 

with Iran, PIJ’s main supporter. In addition to funding from Iran, the PIJ also 

receives logistic assistance from Syria.  

The PIJ and Hamas were violent rivals until the establishment of the Palestinian 

Authority in 1994, which began a period of relatively peaceful coexistence as they 

both terrorized Israel. Both organizations took responsibility for some of the worst 

terrorist acts and as a result, the PIJ gained skill, experience, and support from the 

Palestinian public. Shkaki was killed in 1995 in Malta, supposedly by Israeli agents, 

and he was succeeded by Dr. Ramadan Abdullah Shalah, who resides in Damascus. 

Shkaki's death damaged the PIJ's position in Gaza Strip and the West Bank, and 

Hamas no longer sees it as a threatening rival. During its existence, the PIJ has 

claimed responsibility for over 140 Israeli deaths and more than 1,000 injuries.
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IV. Theoretical considerations 

Traditional economic considerations following Becker (1968) suggest that 

people with higher education and higher income have more at stake (or more to 

lose) from taking part in criminal activities.  Such individuals, when choosing how 

to allocate their time between legal and illegal activities to maximize their utility, 

will presumably find better (and less risky) alternatives and would therefore have 

fewer reasons to join restrictive groups.  A simplified summary of the equilibrium 

described in Berman (2002) would suggest that high wage individuals are less likely 

to be impressed by “club goods”31 and are therefore less likely to make sacrifices to 

join exclusive organizations.  Furthermore, increased knowledge (a probable result 

of additional education) may provide better reasoning skills, which might deter 

potential terrorists from engaging in militant activities. 

Many other considerations have been given to support this conventional wisdom 

and I do not claim to have described all the main arguments and theories supporting 

it. However, if terrorism is considered a distinct phenomenon rather than a branch of 

criminal activity, there is little in economic theory to prove conclusively that a 

positive correlation exists between terrorist behavior and low education or income.  

In fact, economic theory does not stipulate whether education and income are even 

linked to terrorist activities. 

                                                 
31 “Club goods” are local public goods that are excludable. In particular, non-members can be 

restricted from consuming it. 
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Despite the lack of a proven association between education, economic status, 

and terrorism, there are many reasons that could cause highly educated and wealthy 

individuals to engage in terrorist activities. Educational content (particularly that 

which advocates particular political or religious messages) may exacerbate existing 

tensions and increased exposure to such content (in the form of additional 

education) may increase an individual’s propensity to participate in terrorist 

organizations.  That aside, improving reasoning skills may lead to involvement in 

terrorist organizations because individuals with more education may be better 

equipped to understand moral and religious justifications invoked by such groups32.  

Further, highly educated individuals may be more aware of situations of injustice 

and discrimination, and may be more aggravated by their implications, again 

inducing them to participate in terrorist activities. Similarly, education may 

contribute to the development of a sense of social responsibility and highly educated 

individuals may feel the need to contribute to particular causes.  If an individual is a 

proponent of a belief that is primarily advocated via terrorism, he may be more 

likely to become an active participant in terrorist activities.   

In addition to the preceding argument, highly educated individuals may care 

more about preserving image and could be more easily swayed by public opinion in 

their behavior, which may lead such individuals to engage in terrorist activities if 

terrorism enjoys popular support. Moreover, individuals initially interested in 

                                                 
32 Note however, that the same argument can be used to hypothesize that individuals with more 

education would recognize that there are other means available than terrorism like protests, strikes, 

appeals to the media, etc, and thus, would revert from terrorism.  
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joining terrorist organizations might be more likely to get more education in an 

attempt to become an active terrorist. If education improves performance in terrorist 

organizations, an individual with militant tendencies might acquire more education 

in order to be more successful in such activities.  Because terrorism might require 

additional education, one cannot a priori dismiss the possibility that terrorism is in 

fact a high-skill occupation. 

Terrorism may also be a means of achieving success for individuals with limited 

opportunities elsewhere.  Therefore, terrorist organizations might attract highly 

successful (and, most likely, highly educated) individuals that are otherwise well 

qualified but cannot succeed in the non-terrorism marketplace because of their 

heritage, social standing, etc. (this would especially be true in non-democratic 

societies). It is also possible that terrorist organizations are faced with an excessive 

supply of potential participants and can therefore choose the select few they desire. 

Consequently, it may be that the potential terrorists selected by these groups are 

highly-educated even though, on average, the education of those willing to join such 

organizations may be no greater than average.  Another mechanism could be that 

during times of rebellion such as in the first and second intifadas, highly educated 

individuals would be particularly frustrated by the loss of economic opportunities 

and the alternative economic cost of their risking arrest or worse would be lower33.    

Likewise, wealth may also increase the likelihood that an individual will 

participate in terrorist activities.  For example, terrorism may require a certain 

                                                 
33 See Angrist (1995) for further details on the effect of the first intifada on the Palestinian job 

market.  
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degree of wealth because capital provides the means to carrying out acts of terror. 

Weapons must be acquired on the black market, which is extremely expensive (and 

could preclude poor individuals from participating) due to the limited access to 

warfare equipment in areas where terrorism is prevalent as a result of the presence 

of official police and army forces.  In addition, wealthy individuals may be more 

likely to encounter barriers and restrictions in daily life (that poorer individuals 

might not come across) because of the opportunities that wealth provides (e.g., in 

governmental paperwork, access to financial markets, and commercial spheres).  By 

being exposed to such restrictions, wealthy individuals may be more likely to 

become enraged by certain organizations or groups, and, therefore, may be more 

likely to engage in terrorist activities. Moreover, it is plausible that relatively poorer 

individuals are more preoccupied with daily matters, such as providing for their 

families, and end up devoting less attention to militant struggles.  

To conclude, it cannot be dismissed that wealthy and educated individuals 

would be inclined to participate in terrorist activity.  In fact, there is nothing in 

economic theory that is a priori inconsistent with evidence showing that high-

education, high-income individuals are more likely to participate in terrorist 

activities.34

                                                 
34 In addition to individual wealth, potential pro-cyclicality of terror attacks could be explained by 

a tendency of the world media to focus mainly on disastrous situations. So that, in bad times 

enough attention is already paid to the Palestinian cause due to the worsening economic 

conditions. However, in better times the world media may focus on other stories from around the 

globe, and terrorists might feel greater urgency to act in order to attract attention.  
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V. Data and Sample 

A. Terrorists’ Biographical Data and its Counterfactual Population Survey Data 

In my research, I have been able to translate and collect information from the 

biographies of 335 Palestinian Terrorists. To find the data, I tracked down “Shahid” 

(deceased “martyrs”)35 publications from websites and Online Journals of the 

Hamas, Palestinian Islamic Jihad (PIJ), and the Palestinian National Authority 

(PNA)36. In addition, I have used a PIJ publication containing the biographies of 50 

                                                                                                                                         
 

35 The word deceased was intentionally added since the term martyr in this context can also be 

used to describe living individuals who have committed to enroll in suicide missions (a.k.a. living 

martyrs). 

36  Hamas’s website http://www.palestine-info.net/arabic/hamas/shuhda/shuhda.htm later 

replaced with http://www.palestine-info.info/arabic/hamas/shuhda/shuhda.htm

 The Hamas’s military wing (Iz Al Din Al Qassam) online journal describes its “Martyrs” on 

http://www.qassam.org/shohadaa/shohadaa_1990/photo_1990/1990.htm   

 to  http://www.qassam.org/shohadaa/shohadaa_2002/photo_2002/2002.htm for the 

respective years and on Hamas’s Al Qassam shuhada memorial association 

http://www.sabiroon.org/. 

 Palestinian Islamic Jihad’s online journal http://www.qudsway.com/, their website (“Jihad 

Islami”) http://www.jihadonline.org/ and http://www.shuhadaa.com/

 Finally, additional limited data can be found on the Palestinian authority official websites 

http://www.pnic.gov.ps/arabic/quds/quds_e_martyrs.html and 

http://www.pnic.gov.ps/arabic/quds/martyrs/martyrs.html  

 (Note that most Martyrs in the PNA websites are not considered terrorists by my definition 

so that those sites were used only to complement data on already-identified terrorists). 
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PIJ leaders that were part of a group of 417 leaders and foot soldiers of terror groups 

that were expelled to Lebanon by Israel on December 17, 199237. Altogether, the 

data consists of observations taken from the available biographies with the 

following breakdown: 

183 “Shahids” of the Hamas; 

103 “Shahids” of the PIJ, one of whom was also a Hamas member; 

50 leaders of the PIJ; 

In 319 of the 335 cases, the date of the biography could be determined either 

because it corresponded to the date of death of the “Shahid”, or because the terrorist 

was expelled to Lebanon on a known date. The date of the biography puts a 

“timestamp” on the data, which ranges from 1987 to 200238. In the 319 cases where 

the date is known, 35 percent (111) occurred between 1992-1995 and 57 percent 

(183) occurred between 2000-2002. 

Of the 171 observations from which it can be determined whether or not the 

death was the result of a planned attack, 89 percent (152) were planned attacks and 

11 percent (19) were not planned attacks. Out of the planned attacks, 66 (39 percent) 

were suicide attacks – 43 by Hamas members, 22 by PIJ members, and one by a 

member of both organizations. Cases where the attack was not planned include 

                                                 
37 The analysis was repeated without the terrorist organizations’ leaders and solely including pre-

meditated attacks. The results were similar and are available from the author upon request.  

38 The first biography is dated October 6, 1987 and the latest biography I have included in the data 

set is dated May 6, 2002 (I have continued to collect the biographies published since, but more 

recent biographies await translation). 
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attacks initiated by the Israeli Defense Forces (IDF) and attacks carried out during 

or after resisting arrest. In the cases where it was clear that the “Shahid’s” death was 

the result of an IDF extra-judicial execution (targeted assassination), it was 

necessary to check available resources to determine whether the “Shahid” had 

committed previous terror attacks or been arrested, in order to establish his 

presence, or lack thereof, on the list of terrorists.  In addition, 95 of the observations 

included information about the existence or non-existence of a will; approximately 

93 percent (88) included a will showing that the “Shahid” knew his death was near. 

Out of the 335 biographies, 114 gave specific details on whether or not the 

individual participated in one or more previous attacks. Of those 114, 96 percent 

(109) participated in previous terror attacks, leaving only five biographies indicating 

clearly that the “Shahid” had no prior terrorist activity. Also, out of the 173 cases in 

which it was known whether or not the individual had been arrested for participating 

in terrorist activity, 91 percent (158) had been arrested previously. 

From 284 observations that give a clear indication of rank in the organization, 

68 percent (193) were foot soldiers and 32 percent (91) were leaders. The leader 

category includes cell commanders in charge of cells of 3-6 foot soldiers. All 

available biographies are of males, of which 32 percent (106) were married, 39 

percent (132) were single, and there was no information for the remaining 29 

percent (97). The biographies describe men covering a very wide spectrum of 
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professions, from doctors to teachers to unskilled workers, as well as full-time 

employees of terror organizations, i.e., Hamas and PIJ.39

54 percent (168) of the terrorists lived in urban localities and 23 percent (73) 

lived in refugee camps. For the 306 cases in which the place of birth is known, 96 

percent (293) were born in the West Bank or Gaza Strip. Out of the 284 for which 

both place and year of birth are known, 25 percent (71) were born while the 

territories were under Jordanian rule (West Bank) or Egyptian Rule (Gaza Strip), 

and 75 percent (213) were born after the territories were under Israeli rule. 

In 215 biographies the terrorist’s religion was either clearly indicated or could 

be deduced indirectly from the information, and in all cases, the individual was 

Muslim. The religion was not indicated in the rest of the biographies, but it is 

reasonable to assume that the others were Muslims as well, given the nature of the 

organizations to which they belonged (both Hamas and PIJ are religious Muslim 

organizations and their militant activity is defined as Jihad—a Muslim, religious 

war)40. In addition, there were 165 biographies with descriptions of some kind of 

religious studies. 

Inferring poverty status presented more of a challenge. Although some 

biographies clearly implied an individual’s poverty status in statements such as “he 

lived in poverty” or “he was a wealthy man,” this was not the case for all 

                                                 
39 Employment for terrorist organizations was later excluded from analyses of labor force 

participation and unemployment. 

40 Jihad has multiple interpretations including that of internal struggle rather than only holy war. In 

the context of this paper, I used Jihad only when it meant waging a war in the real sense of the term.  
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observations.  When possible, poverty status was inferred from available 

information on the individual’s occupation, foreign travel history (e.g., traveled 

abroad), car ownership, computer availability, etc. For example, in one biography it 

was mentioned that the individual dropped out of college due to financial burdens, 

on another biography it was mentioned that the individual owned a new car which 

he used for weapon’s smuggling. In such cases, I classified the former as poor while 

not the latter. In other cases I relied on family background descriptions, such as 

parents’ occupations, to infer poverty status. For example, one biography described 

the financial dependency of the individual’s family on charity networks since his 

father was sick and couldn’t afford paying the medical bills, on another biography it 

was mentioned that the individual’s family owned a successful luggage factory and 

that the father is one of the wealthiest businessmen in the area. Once again, I 

classified the former as poor while not the latter. Poverty status information could 

be inferred for approximately 69 percent (230) of all cases. 

One of the advantages in using the method of data collection from reports about 

“Shahids” derives from the fact that reporting about the “Shahid” is a divine 

obligation, and according to Islam it is considered a sin if one does not hail a 

“Shahid”.41 As a result, it is probably safe to assume that most of the militants from 

the terrorist organizations that died were reported in one way or another. Therefore, 

by collecting the data from the organizations’ own publications and newspapers, 

                                                 
41 Ergun M. Caner, professor of theology and church history at Criswell College in Dallas and co-

author of  “Unveiling Islam” with his brother Emir, used a similar argument when asked if he was 

sure that Osama Bin Laden was still alive after the US bombings in Afghanistan. 
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some information should exist for each and every “Shahid” that belonged to the 

organizations.42

Obtaining data on the general population in the West Bank43 and Gaza Strip for 

the relevant period proved to be difficult as well since these areas were divided and 

partially controlled by different non-coordinating authorities at different periods. 

The latest reliable and organized data available, which includes all residents of West 

Bank and Gaza living in households, excluding Israeli residents living in these 

areas, was for 1993 from the “Labor Force Surveys in Judea, Samaria and Gaza” 

(ISDC 1995),44. The sampling methods and definitions used in this Survey are 

similar to those used in the Israeli Labor Force Surveys. 

This survey of households in the West Bank and Gaza Strip has been continually 

conducted by the Central Bureau of Statistics from August 1968 to September 1995, 

when each household was investigated four times over six quarters. The survey 

consisted of two investigations during two consecutive quarters and, after a break of 

two quarters, two additional investigations. The household questionnaire contains 

                                                 
42 Although biographies probably exist for every “Shahid”, some did not contain any relevant data 

that could be used for statistical analysis. 

43 Israel officially calls these areas Judea and Samaria. 

44 This data was used and collected under the supervision of Joshua Angrist. See Angrist (1995) for 

details. The Palestinian Central Bureau of Statistics (PCBS) collected later data (e.g. the 1997 

census). However, following PCBS’ recommendations, this data should not be used in comparison 

with previously collected data due to methodological differences in collection. More importantly, 

the data collected by the PCBS include only those areas under Palestinian Authority control at the 

time the survey was administrated.  

 43



www.manaraa.com

details of household composition and dwelling. The personal questionnaire 

(answered by persons aged 15 and over) includes basic demographic as well as 

labor force characteristics and job location (in Israel or in the territories, and wages 

of workers). 

Due to the events of the 1st Intifada in the West Bank and Gaza Strip area from 

the end of 1987 through 1991, enumeration suffered from difficulties of coverage as 

well as from fewer quality responses. Also, since the April-June 1994 Survey, the 

data does not contain population figures from the autonomous areas of Gaza and 

Jericho (i.e. a significant part of the area relevant for a control group has been under 

PNA control since 1994). These facts combined with the facts that more than a third 

of the Hamas and PIJ biographies with known publication dates are from the 1992-

95 period and 96 percent (293) of the 306 individuals for whom place of residence 

was known resided in the West Bank or Gaza Strip made me consider the 1993 

survey population of similar age, sex and religion to be the most appropriate control 

group available. Another advantage to using the “Labor Force Surveys in Judea, 

Samaria and Gaza” is the size of the 1993 survey sample (99,193 observations)45 

and its quality.  

Because the sample of terrorists contained only Muslim males between 15 and 

56 years old, I have restricted the survey sample to the 41,762 Muslim males 

between the ages of 15 and 56 as well.  

In the last decade, the income levels of the inhabitants of the West Bank and 

Gaza Strip deteriorated due to political and security reasons caused by the ongoing 
                                                 

45 Refers to unique observations. 
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conflict in the region. Therefore, the use of control group data from 1993 instead of 

more recent data may, if anything, under-represent the poor in the population.  

With respect to educational attainment it was not a priori evident that it did not 

rise in the last few years, something that, if true, would make the use of control 

group data from 1993 inappropriate. A comparison was then performed between the 

educational distribution of the Palestinian population in the relevant ages obtained 

from the 1993 survey sample and the distribution obtained from a survey collected 

by the Palestinian Center for Policy and Survey Research (PCPSR) from December 

19 to 24, 2001.46 From the comparison displayed in Appendix B, it is clear that, if 

anything, educational attainment was lower in 2001 compared to 1993.  Therefore, 

once again, the use of control group data from 1993 instead of more recent data 

may, if anything, under-represent the less educated in the population.  

The following potential problems with the terrorist biographical data and the 

survey data are worth emphasizing: 

- There is no indication in the “Labor Force Surveys in Judea, Samaria and Gaza” 

whether or not an individual is also engaged in Hamas or PIJ terrorist activities. 

However, I estimate the Hamas and PIJ active militants to represent less than 1 

in 1,000 people and suicide-bombers to represent less than 1 in 100,000 people 

in the relevant gender, age, and religious group of the population. I ignore the 

                                                 
46 The questionnaire and aggregate results are available from: 

http://www.pcpsr.org/survey/polls/2001/p3a.html

Alan Krueger, Professor of Economics at Princeton University, provided the breakdown of this 

data by educational level.  
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fact that, in principle, some individuals of the survey sample may have belonged 

to those terrorist groups as well. 

- Most of the deceased terrorists died during a planned terrorist attack on their 

part; however, some died due to Israeli targeted assassinations. Since targeted 

terrorists are presumably of higher rank, and thus higher income and/or 

education, the results might suffer from a bias that would be introduced by the 

overestimation of relatively better off terrorists. In order to evaluate this 

potential bias, all tests were repeated using only the 157 observations for which I 

knew from the biography that the attack was premeditated. The results remained 

identical in signs and statistically significant. 

- Because of the division of labor within any organization, different activities are 

assigned according to one’s rank. Assuming that lower ranking terrorists are 

assigned riskier tasks, it is probable that the share of low ranked soldiers within 

the set of deceased is larger than their share in the organization. If so, my sample 

would under-represent the number of highly educated terrorists from middle or 

upper income families. 

- Another consideration might be given to a potential reporting bias. One might 

suspect that since these biographies are intended to hail the deceased they would 

refrain from publishing facts that might be considered unflattering or 

humiliating. In fact, the suspicions increase when one reads the many lengthy 

descriptions of the deceased’s devotion to the religion and to the cause, which 

never mention the possible doubts in the goals or the means that they employed. 

Also, the clearly exaggerated glorifications indicating the bravery of the 
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deceased adds to the suspicion of reporting objectivity bias. It is not clear, 

however, if descriptions of one’s wealth would be exaggerated in a society 

where being poor is associated with humbleness. In fact, in biographies in which 

poverty is mentioned, it is clearly emphasized with pride. Some biographies, 

however, indicated wealth with pride, suggesting that it was associated with a 

position of respect for the deceased and his family. If anything, it seems that 

extremities on both sides might be over represented, since average wealth or 

income might not add to the glorification and commemoration process. To 

overcome this problem, one would ideally want to have another, orthogonal 

source of reporting for comparison. To the best of my knowledge, no additional 

sources exist. In the only case where an individual’s biography was reported by 

both the Hamas and the PIJ, the articles tended to be in agreement. 

- An additional problem arises from the fact that variables of interest (i.e. 

schooling and poverty) for some individuals were inferred on the basis of 

existing information. For example, I used the type of last school attended or the 

highest degree achieved in order to infer the number of years of schooling. Thus, 

the data may not be perfectly comparable. 

- Potentially the most significant problem is the fact that in most cases poverty 

status of terrorists was inferred from variables indicating one’s wealth. 

However, the population survey data did not give any information on the 

individual’s (or the family’s) accumulated wealth. Ideally, I would use an 

identical variable, from both the population survey data and for the “Shahids” 

biographical data, indicating if a minimum substance level is met or not. In the 
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absence of such a variable, monthly wage was used to determine poverty status 

in the population survey. On the one hand, the measures are hardly comparable, 

but on the other hand, we also know from theoretical works (John P. Danforth, 

1979) as well as empirical evidence (Hans G. Bloemen and Elena G. F. 

Stancanelli, 2001) that higher levels of wealth result in higher reservation 

wages, thus higher wages for the ones employed. Moreover, the criteria for 

being considered poor among the population survey has been increased in an 

attempt to ‘bend the curve backward,’ whereas I have classified a ‘Shahid’ 

above poverty only when the biography indicated possessions or a standard of 

living that would not be possible when destitute. So, only individuals with 

extremely low wages were considered poor in the survey population.47  The 

cutoff point was set at the point that someone earning such a wage could not 

possibly afford to maintain the assets possessed by the above-poverty terrorists. 

For example, owning a car would not be possible due to maintenance costs 

alone, travels abroad would be out of reach, etc. Additional exogenous 

information, such as the very limited fraction of the population that has access to 

a car (approx. 20 percent) or a computer (approximately 4 percent)48, would 

suggest that, when comparing to the terrorists’ data, the share of the above-

poverty in the general population has been overestimated. In fact, the level of 

                                                 
47 In order to be categorized as poor, one had to earn less than 40 percent of the Israeli minimum 

wage, which is approximately equal to 18 percent of the Israeli average wage. 

48 Palestinian Central Bureau of Statistics – Table 25: Percentage of Palestinian Households By 

Availability of Some Durable Goods (1997). 
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poverty I obtained from the population survey data (31 percent) is significantly 

lower than other source estimates49. 

B. Time Series Terrorist Attacks and Economic Indicators Data 

For time series analysis purposes, an additional data set was constructed 

containing daily information on each and every fatal50 terrorist attack against 

noncombatants51 that occurred on Israeli soil52 from 1949 to January 31, 2003.  

Every attack is described by date, method of operation, location, terrorist 

organizations claiming responsibility, and additional data about the victims, such as 

age, gender, and place of residence. The procedure in which the data was collected 

was as follows: 

First, data was gathered from the Israeli Foreign Ministry53 (IFM), which 

publicly provides a list containing major terrorist attacks for which the description is 

fairly detailed, although it lacks information in some cases. Since the information 

                                                 
49 A report from January 2003 produced by William Bell, a Christian Aid policy officer for 

Palestine and Israel, finds that “Almost three-quarters of Palestinians now live on less than US$2 a 

day – below the official UN poverty line.”    

http://www.christianaid.org.uk/indepth/0301isra/losing.htm

50 Due to the collection procedure constraints, only attacks in which someone besides the terrorist 

died were included. 

51 The term noncombatant is interpreted to include, in addition to civilians, military personnel who 

at the time of the incident are unarmed and/or not on duty. 

52 This includes occupied territories when under Israeli control. 

53 http://www.israel-mfa.gov.il/mfa/home.asp
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provided by the Israeli Foreign Ministry only covers certain time periods, it was 

necessary to search for data from other sources.  I chose the information provided 

by the National Insurance Institute of Israel54 (NIII) for the time periods that data 

from the Israeli Foreign Ministry was unavailable.  The main reason I chose the NIII 

to create a continuous data set is because it is regulated by the government, and is 

therefore very reliable. In fact, the NIII is obligated by law55 to track every 

registered death and compensate relatives in cases of deaths caused by terrorist 

attacks56.  The lack of inaccuracies and perfect continuity of the NIII data persuaded 

me to rely heavily on this source even though it imposed extensive further research 

as described below.57

                                                 
54  The National Insurance Institute of Israel is Israel’s counterpart to the U.S. Social Security 

Administration. http://www.btl.gov.il/

55 The author’s free translation is: The law of benefits to victims from hostilities, 1970.  

1970ל "חוק התגמולים לנפגעי איבה תש  

56 The law specifies that any Israeli citizen or resident, or a person who entered Israel legally, who 

was injured by an act of hostility, is eligible for benefits. Monthly Dependent’s Benefits are paid to 

the widows or parents of a person who passed away due to a hostile action. Hostile action 

injury/death - an injury/death due to an act of hostility by enemy forces or under circumstances in 

which there was reasonable fear of hostile actions, as well as injury/death caused by a weapon that 

was intended for hostile actions - all conditional upon approval by the authority appointed by the 

Ministry of Defense that this is a hostile action. 

57 I have compared the data collected from the Israeli Foreign Ministry with the data collected from 

the NIII and found no case of discrepancy. 
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The information provided by the NIII concerns deceased individuals on a case-

by-case basis58. Each death appeared on a different file and, when all necessary 

information was not included for a particular case, additional newspaper archival 

research was required in order to distinguish the case as a victim of a terrorist attack 

(versus other acts of hostility) and to be included in the data set. Additional research 

in Israeli newspapers such as Ha’aretz and Ma’ariv, which obviously had to be 

translated,59 was also necessary to gather relevant data on the attacks, such as 

location, type of attack, organizations claiming responsibility, etc. (this information 

was not provided by the NIII, since they deal with the individual victims and not the 

perpetrators).  Another source of data came from the Israeli Defense Forces (IDF). 

The IDF keeps most of its data confidential, so access to the more detailed, 

classified data proved impossible. Therefore, only the publicly provided 

summarized data was used for cross-reference purposes. To the best of my 

knowledge, this is the most accurate, comprehensive, unclassified dataset available 

regarding fatal terrorist attacks against noncombatants on Israeli soil60. The data 

includes information on 1,857 fatalities from 883 attacks61. 

                                                 
58 http://www.laad.btl.gov.il/

59 The practice of providing an English version of the daily issues of Ha’aretz and Ma’ariv is fairly 

new (English archives do not go back more than a few years when available). Similarly, local 

English written newspapers were at most available for half of the analyzed period. 

60 A summary of attacks and deaths appears in Appendix A. 

61 This includes 515 deaths from 75 suicide attacks. 
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Data from the ICBS (Israeli Central Bureau of Statistics), the PCBS (Palestinian 

Central Bureau of Statistics), and the CIA World Factbook was used to obtain the 

size of the Israeli and Palestinian populations, the total area controlled by Israel at 

the time of the attacks, and additional economic variables regarding the Palestinian 

population at time of attacks, such as GDP and average wage. 

As with the biographical data, potential problems arise with the time series 

terrorist attacks data and the economic variables data that are worth emphasizing.  

- The time series terrorist attack data includes only attacks in which someone 

besides the terrorist died, so that foiled attacks as well as “unsuccessful” attacks 

in terms of producing casualties, as well as terrorist attacks outside Israel62 are 

not counted. Since we are interested in the variables inducing participation in 

terrorist activities and not necessarily “successful” or local terrorist activities, 

we might be omitting relevant terrorist events. In addition, fatal attacks for 

which the perpetrator remained unknown are counted. Such attacks should not 

be included if not committed by Palestinians or if committed by Palestinians 

who do not live in the Palestinian territories, and thus are not directly affected 

by the economics of the region. 

- The economic indicator variables data was collected from different sources 

since no one source could provide continuous data for the region. The 

differences between the sources in their methodology, definitions and the actual 

geographic area they covered might be significant and could potentially reduce 

                                                 
62 Including occupied territories. 
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the validity of any year-to-year comparison. I have tried to control for this 

problem by introducing dummy variables for the different sources. 

Despite the limitations of the different data sets, the sample of terrorists does 

provide information on the characteristics of individuals engaged in Hamas and PIJ 

terrorist activities (and suicide-bombers in particular), while the time series analysis 

can help answer the broader questions about the links between economic conditions 

and terrorism. 
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VI. Estimation Strategies 

As previously discussed, one goal of this paper is to incorporate covariates and 

estimate the correlates of participation in Palestinian terrorist (Hamas and 

Palestinian Islamic Jihad) activities in general as well as the correlates of becoming 

a Hamas or PIJ suicide-bomber, in particular. The data used was extracted from 

terrorists’ biographies as well as the “Labor Force Surveys in Judea, Samaria and 

Gaza” from which I have drawn a relevant comparison group63.  

Preliminary tabulations of demographic characteristics broken down by the 

groups of interest (i.e., terrorists or suicide-bombers versus the general population) 

suggest that there are differences between the general population and the terrorist 

sample. A Chi-square test performed on each of the relevant characteristics refers to 

a test of the null hypothesis that the characteristic is independent of terrorist status.   

In order to see if the tabulation results hold statistically when introducing control 

characteristics I used a logistic probability model. Specifically, I model the effect of 

suspected variables of influence (i.e. schooling and poverty status) on the outcome 

(yi) as:  

yi = xiβ1 + schoolingiβ2 + povertyiβ3 + ei
  

where yi is a discrete variable that equals 1 if the outcome is positive (e.g., if the 

individual participated in Hamas or PIJ terrorist activities), and equals 0 otherwise. 

yi might be a function of several other observed characteristics, xi, which include 

age, marital status, place of residence, employment status, etc., so those variables 
                                                 

63 See section V for details about the data and the collection procedure. 
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were included when found fit. The coefficients β2 and β3 would then be the logistic 

estimates of schooling and poverty status, respectively, on the dependent variable. 

From these coefficients, the slope (marginal effect) can be easily calculated. 

However, this setup presents a classic problem of choice-based sampling because 

the terrorists were selected for inclusion in the sample on the basis that the 

dependent variable of the logistic equation equals one. Consequently, the sample 

does not constitute a random sample and the estimates will generally be inconsistent 

(Charles Manski and Steven Lerner, 1977). Weighting the data by the ratio of the 

estimated relative frequencies of the subjected groups in the population to their 

relative frequencies in the sample should yield consistent estimates64. 

For the purpose of analyzing the effect of economic condition on the number of 

terrorist attacks, a panel of economic indicators and time series data on terrorist 

attacks for the matching periods65 is implemented. Because the number of attacks is 

a count variable, a linear regression model is inappropriate. Since I could not 

assume a priori equality of the conditional mean and variance functions, I estimated 

a negative binomial regression model.   

Specifically, I modeled the bivariate relationships as:   

log(yt) = βxt + et  

                                                 
64 Krueger and Maleckova (2003) encountered the exact same problem; I am following their 

suggested methodological technique to create consistent estimates.  

65 See section V for details about the data and the collection procedure. The length of the period 

analyzed in each case was set by the period for which the economic variables were to be found. 
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where yt is the number of terrorist attacks in year t , and xt is the economic indicator 

(e.g., GDP growth, the log of the average wage, etc.) for year . In cases where the 

economic indicator variables were taken from two different sources (e.g., the ICBS 

and the PCBS), a dummy variable was used to control for the possibility of 

incongruous values that could result from differences in collection methods between 

the sources. The relationship then becomes  

t

log(yt) = β1xt + β2dt + et   

where dt is the dummy variable for year t . Similarly, if the data was taken from 

three different sources, I included two dummies, one for every additional source. I 

also tested for the inclusion of a time trend, and repeated all estimations when 

controlling for population changes (i.e., including the log of population size on the 

right-hand side). 

In the case of suicide attacks, any time series analysis would have been 

much less reliable due to the relatively short period at hand66, but I was able to 

double the number of observations by splitting the data into two main regions (i.e., 

Gaza and the West Bank). This was feasible because for most suicide attacks67, I 
                                                 

66 The first suicide bombing attack in Israel is usually attributed to Sahar Tamam Nabulsi, who on 

April 16, 1993 used his truck as a guided bomb. This event, however, is not accounted for in my 

time series data since no one except the perpetrator died in the incident. Depending on the exact 

definition of fatal suicide attack, the number of observations (years) could range from 9 (1994-

2002) to 14 (1989-2002). This does not account for one event on December 11, 1974, which 

cannot conclusively be identified as a suicide attack.  

67As of January 2003, for the 75 fatal suicide attacks since 1989 (68 since April 1994), the attack 

originated from the West Bank in 47 cases (45 cases since 1994) and from Gaza in 15 cases (10 
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was able to identify the place from which the terrorist originated (i.e., his place of 

residence). The identification was done by matching the dates of attacks from the 

time series data set with the dates of deaths from the biographies data set.68 I then 

used the variability in the economic performance and the number of suicide attacks 

originating from the two regions to model the relationship as follows:  

log(yr,t) = βxr,t + er,t

where yr,t is the number of suicide attacks in which the terrorist’s place of residence 

is r in year t, and xr,t is the value of the economic variable for region r in year t. 

                                                                                                                                         
since 1994). In 2 other cases the suicide attacker was known to be from another region, and for the 

other 11 cases the origin of the attacker remained unknown.  

68 Additional information was compared to validate the match. 
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VII. Sample Descriptive Statistics and Estimation Results 

A. Correlates of participation in Palestinian terrorist (Hamas and Palestinian 

Islamic Jihad) activities: 

 

1. Sample Descriptive Statistics 

Table 1 reports the means of selected demographic variables for Palestinian 

(Hamas and PIJ) terrorists and the Palestinian population of similar age, sex and 

religion, as were tabulated using the data set culled from the terrorists’ biographies 

as well as the “Labor Force Surveys in Judea, Samaria and Gaza”. Each 

characteristic’s category is followed by a Chi-square test of the null hypothesis that 

the characteristic is independent of terrorist status.  

An interesting finding of this data is that 31 percent of the Palestinians, 

compared to only 16 percent of the terrorists, were characterized as poor69. Second, 

out of 208 observations where information about the terrorist’s education was 

available, 96 percent (200) have at least a high school education and 65 percent 

(135) have some kind of higher education, compared to 51 percent and 15 percent, 

respectively, in the Palestinian population of same age, sex and religion.  

Third, age of the terrorists was either directly indicated in the biographies as the 

age of death (for those who died), the age at expelling time (for those that were 

                                                 
69 See section V for the way that individual’s economic status was inferred in each of the 

populations and the potential problems introduced by it. 
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expelled to Lebanon), or it was computed from the date of publication and the date 

of birth, when available. Age at or just prior to the time of publication was known or 

possible to compute for 296 of the terrorist biographies. The Palestinian population 

contains a larger share of its individuals at prime time earning ages (58 percent 

between 25 and 54 years of age) when compared to the terrorists (only 51 percent in 

the same age range). Compared to the general population, terrorists tend to be 

younger: where only 72 percent of the general population is below the age of 34, 93 

percent of terrorists fall into this group. These age-distribution differences make the 

finding described previously (of differences in poverty and education) even more 

striking. 

Fourth, terrorists tended to be from urban areas (54 percent of the 311 

observations where this information was available), whereas only 34 percent of the 

Palestinian population was living in urban areas. In particular, 47 percent of the 

terrorists lived in Gaza, compared to only 22 percent of the comparable population.  

Fifth, only 45 percent of the terrorists were married, compared to an average of 

59 percent in the population of individuals with similar age, sex and religion70. 

Finally, out of 142 observations where information about labor force status of the 

terrorists was known, 94 percent held some kind of employment,71 whereas only 69 

percent of the Palestinian population was employed. The right hand portion of the 

table reports the means when the sample is restricted to include only individuals 

between 18 and 41 years of age (slightly more than 94 percent of the Hamas and PIJ 

                                                 
70 One should remember, however, the different age distribution mentioned earlier.   

71 Employment does not include employment in terrorist organizations. 
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sample fall under this age range), and not to include the 50 PIJ leaders deported on 

December 17, 1992. The means of the restricted sample do not differ significantly 

from the ones obtained using the more inclusive sample.  

Table 2 shows similar findings when characteristics of only suicide-bombers are 

compared to the characteristics of the Palestinian population of same age, sex and 

religion. The table also displays the results when the sample is restricted to include 

only individuals between 17 and 28 years of age (slightly more than 90 percent of 

the suicide-bombers sample fall under this age range).72 Similar findings are 

obtained when the characteristics of Hamas terrorists and the PIJ terrorists are 

compared separately with the characteristics of the Palestinian population of the 

same age, sex and religion73.  

2. Estimation Results 

Table 3 provides logistic estimates using the pooled sample of terrorists (Hamas 

and PIJ) and the “Labor Force Surveys in Judea, Samaria and Gaza” of 1993. The 

dependent variable equals one if the individual is a Hamas or PIJ terrorist, and zero 

otherwise74. The first three columns present the unweighted estimates and the last 

three columns present the weighted, consistent estimates. All estimates are 

statistically significant, and suggest that poverty is inversely related, and education 
                                                 

72 None of the 50 PIJ leaders deported on December 17, 1992 became suicide-bombers, so that 

their exclusion was irrelevant. 

73 Available from the author upon request. 

74 Refer to section VI for more details about the estimation strategy and the problem of choice-

based sampling. 
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is positively related, with the likelihood that someone becomes a Hamas or PIJ 

terrorist. The results remain similar and identical with respect to sign and 

significance of the coefficients when the sample is restricted not to include the 50 

PIJ leaders deported on December 17, 1992, and to include only individuals 

between 18 and 41 years of age (Table 4).75  

Table 5 presents the logistic estimates of the same analysis with regard to 

Hamas and PIJ suicide-bombers. The results are similar in terms of the directions of 

the effects and are all statistically significant, as well. Restricting the sample to 

include only individuals 17-28 years old did not alter the results (Table 6). 

Introducing regional and marital status dummy variables into the equations 

improved the log likelihood fitness of the estimations, plus both dummies were 

statistically significant. An additional potentially valid control variable, the type of 

residence (refugee camp versus urban or rural localities), was insignificant once the 

regional dummy was included. Moreover, the inclusion of the type of residence 

dummy did not change any of the other results in terms of the signs or significance 

of the coefficients.  

 

 

 

                                                 
75 The analysis was repeated including only individuals who died in premeditated attacks. Results 

are similar and available from author upon request. 

 61



www.manaraa.com

B. The effect of economic condition on the number of terrorist attacks: 

1. Estimation Results of Time Series Analysis 

Table 7 provides the coefficients of the negative binomial regression of the 

number of terrorist attacks (as the dependent variable) and the annual logarithm of 

the average wage (as the independent variable of interest). At first, the annual 

average wage was positively correlated with the number of terrorist attacks, but the 

coefficient was insignificant. Introducing a dummy variable to control for the 

possible differences of measures in the levels of the average wage when collected 

from different sources caused the effect to remain positive and become statistically 

significant at the 15 percent significance level. These results are very sensitive to 

specification, as is apparent from columns 3, 4 and 5. Adding control variables 

brings back the positive correlation, but the coefficients remain insignificant. 

The estimates from a repetition of the above exercise using growth in GDP per 

capita76 as the independent variable, instead of the annual logarithm of average 

wage can be found in Table 8. The results show that the number of terrorist attacks 

moved pro-cyclically (i.e. higher GDP growth was associated with a higher level of 

attacks) and the positive association becomes significant when controlling for the 

possible differences of measures in the levels due to the different sources, for the 

changes in population, and for a possible time trend. 

                                                 
76 The analysis was replicated with GNP data instead of GDP in order to avoid potential biases due 

to changes in the Palestinian labor force opportunities in Israel. Results remained similar.  
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Table 9 contains the estimates of the analysis of suicide attacks when the 

economic variable of interest is the lagged growth in GDP per capita. The analysis 

of suicide attacks required additional sophistication due to the short period at 

hand.77 Since GDP data were available for the West Bank and Gaza separately, two 

regions that jointly account for 94 percent of the suicide attacks for which I could 

identify the perpetrator’s residence of origin, the suicide attacks data was split 

according to the perpetrator’s residence between the two regions and analyzed with 

respect to the economic variables of the corresponding region. Hence, I was able to 

double the number of observations using the variability in the economic 

performance of the regions. For 6 of the 41 relevant suicide attacks, the region from 

which the perpetrator originated could not be identified; and in the case of 2 other 

attacks the perpetrator originated from outside the West Bank and Gaza. The first 

analysis using current GDP per capita growth yielded insignificant results under all 

the specifications. However, considering the one year lagged effect, as presented in 

Table 9, yields significant results when controlling for the possible differences of 

measures in the levels due to the different sources and for a possible time trend. 

                                                 
77 The first fatal suicide attack accounted for in my time series data occurred on July 6, 1989. On a 

yearly basis until 2002 (inclusive), this would yield a maximum of 14 observations. However, 

reliable GDP data for 1993, the year in which the ICBS ceased surveying the Gaza strip and 

Jericho while the Palestinian authorities were not yet prepared to start their own orderly surveys 

and statistics, is missing. Moreover, data for 2002 was not yet available at time of writing this 

section. 
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Allowing a different level and slope between the two regions causes the significance 

level to improve. In all cases the number of suicide attacks moved pro-cyclically.  

Since it is conceivable that an increase in GDP or lagged GDP per capita would 

have a different impact, when compared to a decrease of those variables, on the 

tendency to carry out terrorist attacks, a dummy variable was introduced to the 

previously described models.  The dummy equaled one for an increase in GDP or 

lagged GDP per capita, and zero otherwise.  When introduced by itself and when 

included in a product with the main variable of interest, the dummy ended up being 

insignificant. 
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VIII. Conclusion 

If there is a link between income level, education, and participation in terrorist 

activities, it is either very weak or in the opposite direction of what popular belief 

suggests. According to the findings of this paper, there is no reason to believe that 

increasing the years of schooling or raising the income level of individuals, without 

simultaneously modifying the educational content and monitoring (or at least 

limiting) the possible use of any additional income, will decrease the trend towards 

terror, the level of terror, or using means of terror. 

The importance of the use of education to fight terror is not invalidated, in spite 

of these disappointing findings, which suggest that increasing years of school 

enrollment and attainment of higher degrees by itself does not reduce the probability 

of participation in terrorist activities, and possibly increases participation. On the 

societal level, the findings are weaker and subject to different interpretations. 

However, in my opinion, the relationships are the same in direction, although much 

more complex. 

Policy makers, when trying to reduce terrorism via education or income, should 

focus not on the amount of education but on the content of education; changing the 

substance when needed in order to create positive stimulations towards democracy, 

moderation, appeasement and coexistence. Not all education is equal, and as Martin 

Luther King, Jr. once said in another context, “education which stops with 

efficiency may prove the greatest menace to society. The most dangerous criminal 
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may be the man gifted with reason but with no morals.”78  It is sometimes obvious 

how educational tools are used to breed terrorism. Examples of this can be seen 

through excerpts from the schoolbooks of the Official Palestinian Authority 

education system. To demonstrate this point I have chosen a few quotes out of the 

official Palestinian Authority textbooks79 (inciting parts/words are underlined): 

• “Know, my son, that Palestine is your country... that its pure soil is drenched 

with the blood of Martyrs …Answer this: Why must we fight the Jews and 

drive them out of our land?” [Our Arabic Language for Fifth Grade #542, p. 

64-66] 

• “Determine what is the subject, and what is the predicate, in the following 

sentences: The Jihad is a religious duty of every Muslim man and woman.” 

[Our Arabic Language for Fifth Grade #542, p. 167] 

• “This religion will defeat all other religions and it will be disseminated, by 

Allah's will, through the Muslim Jihad fighters.” [Islamic Education for 

Seventh Grade #564, p. 125]  

                                                 
78 From Martin Luther King, Jr.’s speech to Morehouse College in 1948 on “The Purpose of 

Education.” 

 http://www.stanford.edu/group/King/publications/papers/vol1/470200-

The_Purpose_of_Education.htm 

79 Material provided by “The center for monitoring the impact of peace”: 

http://www.matckh.org/articles/pa-report.htm

This organization is clearly not unbiased, but because I am using only the provided quotes from the 

original textbooks and do not rely on their interpretations, I have no reason to suspect inaccuracies. 

The excerpts are ordered by grade level. 
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• “Bayonets and Torches ... In your left hand you carried the Koran, And in 

your right an Arab sword ... Without blood not even one centimeter will be 

liberated.  Therefore, go forward crying: Allah is great.” [Reader and 

Literary Texts for Eighth Grade #578, p. 102] 

• “Indeed, Satan has, in the eyes of many people, made their evil actions 

appear beautiful... Such a people are the Jews …” [Islamic Education for 

Eighth Grade #576, p. 95] 

• “My brothers! The oppressors [Israel] have overstepped the boundary. 

Therefore Jihad and sacrifice are a duty ... are we to let them steal its Arab 

nature ... Draw your sword ... let us gather for war with red blood and 

blazing fire ... Death shall call and the sword shall be crazed from much 

slaughter … Oh Palestine, the youth will redeem your land...” [Reader and 

Literary Texts for Eighth Grade #578, p. 120-122] 

•  “Martyred Jihad fighters are the most … honored people, after the 

Prophets...” [Reader And Literary Texts for Tenth Grade #607, p. 103]  

• “The clearest examples of racist belief and racial discrimination in the world 

are Nazism and Zionism.” [Modern Arab History for Twelfth Grade, Part I 

#648, p. 123] 

A quick overview of the content shown above is enough to let us suspect that in 

this case educational tools are used to breed terrorism among the Palestinian Youth. 

In addition, a major part of one’s education is shaped or at least influenced at home. 

While school can only do so much to put contents into an already molded structure, 
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this structure sometimes tends to be in support of terrorist activities and will find it 

easy to legitimize them.  

The London-based Arabic-language daily Al-Sharq Al-Awsat published an 

interview with Umm Nidal, the mother of the “Shahid” [martyr] Muhammad 

Farhat80. When asked the question: "Did you have a role in the planting of this spirit 

[of becoming a suicide-bomber] in Muhammad?" Umm Nidal answers: "Allah be 

praised, I am a Muslim and I believe in Jihad. Jihad is one of the elements of the 

faith and this is what encouraged me to sacrifice Muhammad in Jihad for the sake of 

Allah. My son was not destroyed, he is not dead; he is living a happier life than I. ... 

Because I love my son, I encouraged him to die a martyr's death for the sake of 

Allah... Jihad is a religious obligation incumbent upon us, and we must carry it out."  

Another blatant example was when Yassar Arafat's (president of the Palestinian 

Authority) wife, Suha, said in an interview on April 12, 2002 with London's Arabic-

language newspaper Al Majall that if she had a son, there would be "no greater 

honor" than for him to be a suicide-bomber. Any educational system supportive of 

concepts like the one mentioned above would, in my opinion, only increase the 

probability of engaging in terrorist activities. 

Similarly, economic prosperity will not eliminate terrorism by itself. If 

individuals have no restrictions on what they may or may not do with their increased 

income, they may use it to buy more and improved weapons and increase their 

                                                 
80 Al-Sharq Al-Awsat (London), June 5, 2002 

English translation can be found at 

http://memri.org/bin/articles.cgi?Page=archives&Area=sd&ID=SP39102
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terrorist activities. Perhaps surprisingly, even extreme expression of terrorist acts 

such as suicide attacks seems to follow improvements and not deteriorations in 

economic conditions. Policy makers, once again, should promote the creation of a 

strictly enforced judicial system in order to ensure that wealth is channeled to the 

right places.   
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Abstract 

       This paper investigates the interaction between terrorist attacks and electoral 

outcomes in Israel. We analyze a dynamic model of reputation that captures the 

salient characteristics of this conflict. The equilibrium of the theoretical model 

generates two precise empirical predictions on the interaction between terrorism and 

electoral outcomes. First, we expect that the relative support for the rightist party 

increases after periods with high levels of terrorism and decreases after relatively 

calm periods. Second, the expected level of terrorism is higher during the leftist 

party’s tenure in office compared to the one expected during the rightist party's term 

in office. We test these hypotheses using a newly culled data set on terrorist attacks 

between 1990 and 2003. The first hypothesis is strongly supported by the available 

data obtained from public opinion polls on the Israeli electorate’s intent of voting. 

We use event study methods and likelihood ratio tests to evaluate the second 

hypothesis, as electoral outcomes are endogenous to the level of terrorist attacks. 

The results support our theoretical prediction for three of the four Israeli 

governments in the studied time period. Accordingly, we observe an increase in 

terrorist attacks during leftist governments and a decrease in attacks during rightist 

governments. 

 

Keywords: Terrorism, Electoral Outcomes. 

JEL Classification: D7, N4. 
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1. Introduction 

Three hundred and ninety terrorist attacks resulted in more than a thousand Israeli 

fatalities between November 1991 (when the Madrid Peace Conference formally 

initiated the peace process) and October 15, 2003. Despite its large toll in human 

lives, the Israeli-Palestinian conflict is not characterized by continuous and 

uninterrupted violence. Rather this conflict exhibits marked fluctuation between 

periods of relative calm followed by bloody cycles of violence. Nowadays this 

conflict is going through an extremely violent period plagued with attacks and 

retaliations. This latest cycle of violence that began in September 2000 was 

preceded, however, by three very quiet years in terms of fatalities. That quiet period, 

in turn, was itself preceded by a violent one which arguably began in 1994, ending 

the quiet years that followed the first Palestinian uprising (Intifada).1 

The number of fatalities is not the only variable that exhibits a cyclical behavior 

since the beginning of the peace process. The Israeli Prime Minister's political 

affiliation seems to change from the right wing party to the left wing party, and 

conversely, every time the office is up for grabs. In the studied period, the Likud 

government led by Shamir was replaced in 1992 by the Labor government led by 

Rabin. This Labor government, in turn, was replaced by the Likud government of 

                                                 
1A description of our data set, containing a precise definition of terrorist attacks and fatalities, 

appears in Subsection (4.1). Figure 1 depicts the monthly number of fatalities among Israeli citizens 

in the studied time period. 
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Benjamin Netanyahu in 1996, which lost the 1999 elections against Ehud Barak of 

the Labor party. Finally, Barak was defeated in 2001 by Ariel Sharon from the 

Likud party. While the possibility that the level of terrorism might influence 

electoral outcomes was already mentioned in the Israeli popular press (Yediot 

Aharonot, January 10, 2003), the previous description of events suggests that 

electoral outcomes influence the level of terrorism as well, thereby creating an 

interaction between the two variables. 

This paper investigates theoretically and empirically the dynamic interaction 

between voters and terrorist groups focusing on the Israeli-Palestinian conflict. This 

conflict is especially suited to conduct such a study for a number of reasons. 

Occupation and terrorism are the most salient issues in this country. Democratic 

elections occur periodically and political parties’ positions with respect to the 

occupied territories are fairly well known to voters and terrorists alike. 

Consequently, any empirical relation between terrorism and electoral outcomes is 

likely to be evident in this case study. 

We analyze a dynamic model of reputation that captures the salient 

characteristics of this conflict. In particular, we develop a game where nature 

chooses at the outset the identity of the Palestinian organization responsible for 

terrorist attacks. We differentiate between two types of Palestinian organizations. 

The main objective of one of the organizations is the establishment of a sovereign 

Palestinian state in the West Bank and Gaza Strip, part of the territories occupied by 

Israel in the 1967 Arab-Israeli war. We identify this group with the Palestinian 

Authority (henceforth PA). The second organization's main goal is the establishment 
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of a sovereign Palestinian state according to British Mandate Palestine’s borders; 

that is, including the occupied territories as well as Israel. We identify this group 

with Hamas. For the purposes of our model, the difference between these groups is 

that the PA behaves strategically and engages in costly terrorist activity only to the 

extent that this might induce Israel to emancipate the occupied territories. Hamas, 

on the contrary, maximizes the expected level of terrorist activity against Israel, 

irrespective of whether or not emancipation is granted. 

At any given period the sequence of events is as follows. First, the PA chooses 

whether or not to aggressively suppress Palestinian terrorists. In practice, the PA can 

implement policies designed to thwart terrorism as confiscating illegal weapons, 

actively chasing after and incarcerating terrorists as well as dismantling the terrorist 

infrastructure. Choosing not to suppress terrorists entails a cost for the PA. After 

observing the PA’s choice, Israeli voters elect a party to hold office. Israelis don't 

know whether the PA or Hamas is responsible for the terrorist attacks.2 Israelis 

value occupation but suffer a utility cost from terrorism. There are only two parties 

running for office, left and right. The only difference between these two parties is 

that the transition probability from occupation to emancipation is greater for a leftist 

government. Hence, Israelis vote for the left party only if at that particular point in 

time their utility from granting emancipation is greater than their utility from 

                                                 
2Although Hamas tends to publicly assume responsibility when any of its members commits an 

attack, Israelis may not know whether the PA was able or not to stop the attack. For the purposes of 

this paper we say that the PA is responsible for an attack if it is able to stop it but unwilling to do so. 

 
 

 94



www.manaraa.com

continuing the occupation. After observing the Israelis’ move, the Palestinian 

organization carrying out the terrorist attacks chooses a level of effort in pursuit of 

such attacks. The actual level of terrorism is a random variable, the expected value 

of which depends on the exerted level of effort and the PA’s self-policing choice. At 

the end of each period there are two nature moves. First, the realization of a random 

variable (whose distribution depends on the elected Israeli government) determines 

next period’s political state: either occupation or emancipation. Emancipation is an 

absorbing state, once granted it cannot be taken away. Second, the level of terrorism 

is realized. Israelis and Palestinians observe these realizations and update their 

beliefs according to Bayes rule. 

The main theoretical result shows that in the unique pure strategies Markov 

perfect equilibrium of the game, if Israelis believe with high probability that they 

are facing Hamas, then the PA tries to separate itself by suppressing terrorism and 

exerting low effort at the last stage of every period. When enough separation is 

achieved, if the territories are still occupied the PA chooses not to combat terrorism, 

thereby increasing the expected level of attacks. By promoting an increase in the 

level of terrorism the PA seeks to impose costs on the Israelis to force them to grant 

emancipation. In equilibrium, Israelis always vote for the rightist party if they 

believe with high probability that Hamas is the group perpetrating the terrorist 

attacks. If instead Israelis believe that the PA is behind the attacks, they vote for the 

leftist party only when the PA accommodates terrorists, whereas Israelis vote for the 

rightist party if the PA clamps down on terrorists. 

The intuition behind the equilibrium strategies is as follows. When Israelis 
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believe with high probability that Hamas is behind the attacks, they expect a high 

level of terrorism, whether emancipation is granted or not. Therefore, Israelis, who 

obtain a benefit from occupation, vote for the rightist party. In this range of beliefs 

the PA clamps down on terrorists and doesn’t exert high effort in the pursuit of 

terrorist attacks as it tries to differentiate itself from Hamas. That is, the PA wants to 

establish a reputation as a rational partner for peace. Once such a reputation is 

established, if the PA continued to suppress terrorism, Israelis wouldn’t suffer a cost 

from maintaining the occupation and would thereby try to perpetuate it. This is 

precisely the reason that drives the PA to accommodate terrorism: to impose costs 

on the Israelis in order to force them to grant emancipation. Israelis expect that 

maintaining the occupation will lead to a stream of high-level terrorist attacks, not 

because they are facing Hamas, but rather because the PA is not suppressing 

terrorism. Given that the PA’s optimal strategy is to suppress terrorism once 

emancipation is granted, Israelis vote for the leftist party in this range of beliefs 

after observing that the PA accommodates terrorism. 

Our analysis thus emphasizes that terrorism is mainly used to impose costs on 

the Israelis to force them to grant emancipation. Although current costs can be 

substantial, it is the expectation of high levels of terrorism in the future that 

convinces the Israeli electorate that it is not worth maintaining the occupation. This 

provides a formalization of Pape’s (2003) arguments. In addition to those 

arguments, our model also provides an explanation for relative calm periods. In 

those periods the PA is trying to signal to the Israeli electorate that it is able to lower 

the level of terrorism. Such a signal is important for the PA because the Israeli 
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electorate has no incentives to end the occupation if it believes that terror won't stop 

once emancipation is granted. 

The equilibrium of the theoretical model generates two precise empirical 

predictions on the interaction between terrorism and electoral outcomes. First, we 

expect that the relative support for the rightist party increases after periods with high 

levels of terrorism and decreases after periods of relative calm. Second, perhaps 

paradoxically, the model predicts that the expected level of terrorism is higher 

during the leftist party’s tenure in office compared to the expected level of terrorism 

during the rightist party’s tenure in office. Note that this prediction follows from the 

Palestinians’ strategic considerations and not from different deterrence policies that 

could be implemented by the Israeli government.3 

Kydd and Walter (2002) and Bueno de Mesquita (2004) also focus on the 

Israeli-Palestinian conflict, developing alternative explanations for the observed 

fluctuations on the level of terrorism. In the framework of Kydd and Walter (2002) 

extremists engage in terrorism to stop the implementation of a peace treaty. 

Accordingly, we should expect a significant short-term increase in the level of 

terrorism only during a peace process. Bueno de Mesquita (2004) develops a 

                                                 
3In this respect our empirical analysis is significantly different from most empirical studies of 

terrorism. In general, empirical studies of terrorism assume that terrorists' utilities are increasing in 

the level of attacks and that the observed fluctuations are a consequence of the implementation of 

different deterrence policies (Enders and Sandler, 1993 and 2002; Brophy-Baermann and Conybeare, 

1994). 
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complementary framework whereby only moderate terrorist organizations accept the 

concessions granted by the government, leaving extremists in control of the violent 

opposition. This accounts for an increase in the militancy of organizations engaged 

in terrorist activity and, conditional on the failure of counter terrorism, to a longer-

term increase in terrorist attacks.4 

While we focus on the same case study, we view our approach as 

complementary to the ones outlined above. Following the implications of the 

theoretical model our empirical estimation concentrates only on periods that precede 

Israeli elections, studying the interaction between the level of terrorism and electoral 

outcomes to explain the striking variability in the level of terrorism that preceded 

different Israeli elections. Accordingly, the PA’s optimal level of terrorism before 

an Israeli election varies depending on the identity of the political party currently 

holding office in Israel; we should observe a higher level of terrorism before 

elections when the Labor party is holding office relative to the expected level of 

terrorism when the Likud party is holding office. Moreover, our paper also studies 

the effects of terrorism on the political preferences of the Israeli electorate, a topic 

not directly covered by the two analyses mentioned above. 

We test the hypotheses derived in our theoretical model using a newly culled 

data set on terrorism in Israel and the occupied territories between 1990 and 2003. 

The first hypothesis is strongly supported by the available data obtained from public 

opinion polls on the Israeli electorate's intent of voting. Accordingly, a temporary 
                                                 

4A thorough comparison of the two approaches appears in Bueno de Mesquita (2003). 
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marginal increase in the number of fatalities from terrorist attacks causes an increase 

in the support for the rightist party of 0.4 percent, evaluated at the averages. The 

results are not affected when we control for the identity of the party holding office. 

Whether the Prime Minister at the time of the attacks belongs to the rightist party 

has no effect on that party’s relative support either. 

To determine the validity of the second hypothesis we use a combination of 

event study methods together with likelihood ratio tests. The main results support 

our theoretical prediction for three of the four Israeli governments in the studied 

time period. Accordingly, we observe a statistically significant increase in the level 

of terrorism during the leftist party term in government and a statistically significant 

decrease in terrorism during the rightist party term in government. The unity 

coalition government leaded by Ariel Sharon between March 2001 and February 

2003 is the only government that exhibits a pattern of terrorism that contradicts our 

analytical results. Given that this government was out of the ordinary for several 

reasons, we are confident that the obtained results strongly support our theoretical 

predictions.5 

At a first glance, the picture that emerges from our empirical results could lead 

us to alternative theoretical explanations. A model that focuses on terrorism-

                                                 
5The coalition government formed between 2001 and 2003 is a difficult government to 

characterize. In this period, although the prime minister belonged to the rightist party, the leftist party 

was not only an active partner in the ruling coalition, but also was the party with the largest 

representation in the Israeli parliament. 
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deterrence policies, for example, could in principle fit the obtained empirical 

patterns. Accordingly, terrorist groups want to maximize the number of terrorist 

attacks irrespective of the reigning political environment in Israel. We observe a 

lower number of attacks when the right wing party is holding office simply because 

this party implements tougher antiterrorism policies. It would be natural then to 

expect that the electorate’s preferences shift rightward during periods with high 

levels of terrorism. 

That deterrence policies have an effect on terrorism fluctuations is an empirical 

fact (Enders and Sandler, 1993 and 2002; Brophy-Baermann and Conybeare, 1994). 

The surprising findings in our case study are, however, that left wing governments 

are much more aggressive than right wing governments in the implementation of 

deterrence policies during the analyzed time period - the same time period where we 

observe a significantly higher number of attacks against left wing incumbents. 

Available data on the relative frequency of closures show that the average number 

of days where a total closure was imposed on the West Bank and Gaza Strip is 0.44 

and 0.78 for the left wing governments of Peres and Barak respectively. These 

figures decrease significantly for the right wing governments in the studied time 

period: 0.05 for Netanyahu's government and 0 for the first government of Sharon. 

We do not dispute that the existing notion among some Israeli voters that the 

right wing party is tougher on terrorism may play a role on their preferences towards 

the different political parties. The evidence provided above, however, casts serious 

doubts that the deterrence policy hypothesis can account, by itself, for the observed 

fluctuations on the level of terrorism. Overall, thus, the obtained evidence leads us 
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to conclude that indeed there exists an empirical interaction between terrorist attacks 

and electoral outcomes along the lines described in the theoretical model at hand. 
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2. The Theoretical Model 

This section develops our theoretical model of territorial occupation, terrorism and 

emancipation. 

 
2.1. Preliminaries 

We consider an infinite horizon economy with two types of agents. Agents are 

either Israeli citizens or Palestinians residing in the currently occupied territories. 

Palestinians are affiliated with either the Palestinian Authority or Hamas. We treat 

all the agents of a given group as identical. Both Palestinian groups share as their 

goal the establishment of an independent Palestinian State. The PA reclaims a 

retreat to pre-1967 borders. Hamas's main objective is the establishment of an 

independent Islamic Palestinian state along the borders of British Mandate 

Palestine.6 

  Time is discrete:  A nature move selects at the outset the group 

responsible for terrorism.7 Let 

0,1,2,...t =

0 0ρ ≥  be the prior probability at time zero that the 

                                                 
6Article 13 of Hamas's charter, for example, states that “[Peace] initiatives, the so-called 

peaceful solutions, and international conferences to resolve the Palestinian problem all contradict the 

beliefs of the Islamic Resistance Movement. Indeed, giving up any part of Palestine is tantamount to 

giving up part of its religion. The nationalism of the Islamic Resistance Movement is part of its 

religion, and it instructs its members to [adhere] to that and to raise the banner of Allah over their 

homeland as they wage their Jihad.” (Mishal and Sela, 200, pp. 183). 

7Assuming, along the lines of Mailath and Samuelson (2001), that there exists a small positive 

probability that the Palestinian group in control of terrorism might change from one period to the 

next does not affect the model's results. 
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PA is selected as the group carrying on the terrorist attacks. The sequence of events 

within a period is as follows. At the end of every period a given level of terrorism is 

realized. Israelis don’t know for certain which group is responsible for the terrorist 

attacks. Given a history of attacks, at the beginning of period t  Israelis assign a 

probability tρ  to the PA being the group choosing the effort level exerted in 

terrorism. The PA then decides whether or not to attempt to suppress terrorists. We 

denote this decision by  when ;k 0k =  the PA clamps down on terrorists and when 

 the PA accommodates terrorists. Choosing not to suppress terrorists entails a 

cost of  for the PA.8 After observing the PA's decision as well as the entire 

history of play up to the current period, Israelis elect a government . The 

transition probability from occupation to emancipation under a leftist government, 

, is assumed greater than under a rightist government, 

 To simplify notation we denote as 

1k =

0c >

{ , }g r l∈

Pr( | , )em oc g l=

Pr( | , ).em oc g r= Pr( | , )em oc g .gp  

After an Israeli government has been elected, the Palestinian organization 

perpetrating the terrorist attacks chooses a level of effort, { , },e e e∈  in pursuit of 

such attacks. The Israeli electorate only observes the realized level of terrorism but 

not the effort level chosen in the pursuit of attacks, nor the identity of the group 

choosing . If the PA decided to attempt to clamp down on terrorist activity, low e
                                                 

8This can be understood first as a reputation cost. This reputation cost leads in several instances 

to economic costs as foreign countries and international organizations are reluctant to financially 

support a regime tied to terrorist activity. Another interpretation might stress the inherent risk that the 

PA's government faces for not instituting the rule of law. Accordingly, the existence of several armed 

factions residing in the territory under the PA's control is a clear source of political instability. 
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effort yields a low level of terrorism, ,lτ  with probability (1/ 2,1).α ∈  With 

probability 1 α−  low effort results in .hτ  Conversely, high effort yields a low level 

of attacks with probability 1 ,α−  and a high level of attacks with probability .α  

When the PA does not suppress terrorism it influences the outcome distribution of 

terrorist attacks. In particular, if the PA chooses to accommodate terrorism, 

Pr( | , 1) (1 ,l e kτ γ α )= = ∈ − α  and Pr( | , 1) 1 .h e kτ γ= = − 9 At the end of each period 

the political state is realized. Emancipation is an absorbing state: once granted it 

cannot be rescinded, so the previously occupied territories remain a sovereign 

country in the future.10 Israelis and Palestinians next observe the realized level of 

terrorism and update their beliefs about the identity of the group responsible for the 

attacks. All the players discount the future using the same discount factor (0,1).β ∈   

In every period the Israelis' preferences are represented by a standard von 

Neumann-Morgenstern utility function  :{ ,Iu oc } { , } ,l hem τ τ× Ra  where  is 

applicable when the territories are under Israeli occupation and em  is applicable 

otherwise, and {

oc

, }l hτ τ  is the set of feasible terrorist attacks by the Palestinians, with 

l hτ τ< . We posit that given a level of terrorism Israelis benefit from continuing the 

                                                 
9Assuming that not suppressing terrorist activity also raises the expected number of attacks 

when high effort is exerted would not change any of the results of the paper, as long as the expected 

level of terrorism when low effort is exerted is always lower than under high effort.  

10This is not to deny that a territory can be reoccupied. Nevertheless, once emancipation is 

granted and a new nation is formed, it could be extremely costly to reoccupy it. 
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occupation (i.e., ( , ) ( , )I Iu oc u emτ τ>  for , ),l hτ τ τ= and that utility is decreasing in 

the level of attacks (i.e.,  ( , )I
lu y τ > ( , ),I

hu y τ  ,y oc= ).em  

    The instantaneous preferences of the PA are represented by 

:{ , } { , } {0,1}PAw oc em e e× × Ra  defined by  where e  

reflects the PA's exerted level of effort, and  is equal to 0 when the PA decides to 

attempt to suppress terrorism and is equal to 1 otherwise.11 We assume that for a 

given level of  and  the PA prefers a state of emancipation to occupation (i.e., 

), and that effort is costly; that is, for a given political 

state and decision on whether or not to suppress terrorism the PA prefers to exert 

low effort rather than high effort (i.e., 

( , , ) : ( , ) ,PAw y e k w y e kc= −

k

e k

( , , ) ( , , )PA PAw em e k w oc e k>

( , , ) ( , , )PA PAw y e k w y e k> ). Hamas’s payoffs 

are not defined as it always exerts high effort.  

Several clarifications are in order here. In reality, Hamas is a complex 

organization. Like other social and political movements, Hamas has clearly stated 

goals and employs strategic decision-making in pursuit of those objectives. Even if 

one of the central goals stated in Hamas's Charter is the liberation of historic 

Palestine through holy war against Israel and establishing an Islamic state on its soil, 

the group might adapt its behavior according to the existing political realities. What 

counts for the purposes of this paper, however, is not Hamas’s essence as a 

movement but the Israeli electorate's perception of Hamas. In that respect, our 

                                                 
11In order to avoid introducing more notation, we restrict  to  when nature selects 

Hamas, and not the PA, to exert effort level in the pursuit of attacks. 

( , )w y e ( )w y
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assumption reflects the prevailing image of Hamas among the Israeli electorate as 

an ideologically intransigent and politically rigid movement, ready to pursue the 

destruction of Israel at any cost, with no limits or constraints.12 

Contrary to Hamas, the PA adopted a two-state solution approach to the conflict 

Israel within its 1967 borders and an independent Palestinian state in the West 

Bank and Gaza Strip. The divergence between Hamas and the PA regarding 

ultimate objectives and means is the source of their peculiar relationship of 

coexistence. At times, their interests collide and the PA implicitly grants Hamas 

operational freedom in the pursuit of terrorist activity. In other occasions the PA 

determines that terrorist attacks might undermine its goals, prompting the PA to take 

measures against Hamas and its members (Kimmerling and Migdal, 2003). 

The next subsection solves for the unique pure strategy Markov Perfect 

Equilibrium of this game. 

 

2.2. Equilibrium Characterization 

In this section we characterize the unique pure strategy Markov Perfect Equilibrium 

of this game in which strategies depend only on the current state of the game. 

In the presence of uncertainty concerning the Palestinians’ type, the state of the 

system at period t  consists of the Israelis’ posterior probability that the PA is 

                                                 
12Hroub (2000) and Mishal and Sela (2000) develop a thorough study of Hamas. See Kydd and 

Walter (2002) for a rational choice study of terrorism in which the radical group adopts a nontrivial 

strategy. 
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responsible for terrorism together with the political state of the territories. The set of 

possible states is  {( ,S y= ) : { ,y emρ ∈ }oc  and [0,1]}.ρ ∈  A Markov strategy for 

the PA, denoted by : { ,PA S lσ × } {0,1} { , }r ,e e×a  is a function of the state  and 

the government elected by the Israelis in the current period. This strategy determines 

whether the PA accommodates or attempts to suppress terrorism and what level of 

effort exerts on terrorist activities after the elections in Israel. Israelis’ Markov 

strategy, denoted by 

S

: {0,I Sσ × 1} { , },l ra  is a function of the state variable as well 

as of the PA’s self-policing decision. This mapping determines the current period's 

chosen political party in Israel. Hamas has a trivial strategy, as it makes no choices. 

Given a realized level of terrorism { , }l hτ τ τ∈  and prior beliefs ,ρ  let 

( | , )kϕ ρ τ  denote the Israelis’ posterior beliefs that the PA is carrying the terrorist 

attacks conditional on the PA's strategy. A pure strategy Markov Perfect equilibrium 

is a tuple 
) )

{ ( | ), ( | ), ( | , )}
PA I

S g S k kσ σ ϕ ρ τ ,  such that 
)PA
σ and 

) I
σ  are best-responses 

to each other for all  and Israelis use Bayes rule to update their posterior 

probabilities. Formally, denote by

,S
)

( ( | ), , )
IPA PAw S kσ σ S  the instantaneous utility of 

the PA as a function of the state  and the players’ Markov strategies; define the 

Israelis’ expected instantaneous utility by 

S

 
) ) )

( , ( | ), ) : Pr( | , ( | ), ) ( , ) Pr( | , ( | ), ) ( , );
PA PA PAI I I I I I

l l hU S g S S g S u y S g S u y hσ σ τ σ σ τ τ σ σ τ= +
 

 

and let ( , , )I PA
gp Sσ σ  denote the transition probability from state  to state S

( , )em ρ′  as a function of the strategies Iσ  and .PAσ  The resulting Bellman equation 

for every player is thus:  
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) ) )( )( ) max{ ( ( | ), ) [ ( ( | ), , ) ( , ) 1 ( ( | ), , ) ( , )]}
PA

I I IPA PA PA PA PA PA PA
g gV S w S k p S k S V em p S k S V oc

σ
σ σ β σ σ ρ σ σ ρ′ ′= + + −

(2.1) 

and 

 
) ) )( )( ) max{ ( , ( | ), ) [ ( , ( | ), ) ( , ) 1 ( , ( | ), ) ( , )]}.

I

PA PA PAI I I I I I I
g gV S U S g S p S g S V em p S g S V oc

σ
σ σ β σ σ ρ σ σ ρ′ ′= + + −

  (2.2) 

A pure strategy Markov perfect equilibrium is a strategy combination together with 

posterior beliefs such that 
)PA
σ solves (2.1), 

) I
σ solves (2.2) and the posterior beliefs 

are updated as follows. If the PA exerts high effort, then ( | , ) .kϕ ρ τ ρ=  

Alternatively, when the PA strategy is such that 
)

( | ) ( , ),
PA

S g k eσ =  

(1 )(1 )

(1 )(1 )

for 0,
( | , )

for 1,l

k
k

k

ρα
ρα ρ α

ργ
ργ ρ α

ϕ ρ τ + − −

+ − −

⎧ =⎪= ⎨
=⎪⎩

 

and 

(1 )
(1 ) (1 )

(1 )
(1 ) (1 )

for 0,
( | , )

for 1.h

k
k

k

ρ α
ρ α ρ α

ρ γ
ρ γ ρ α

ϕ ρ τ
−

− + −

−
− + −

⎧ =⎪= ⎨
=⎪⎩

 

 We can characterize the unique pure strategy Markov perfect equilibrium by 

exploiting several features of the model. Note first that for any  the PA chooses S

.e e=  Behaving differently is simply more costly and cannot influence, in 

equilibrium, the Israelis’ posterior beliefs.13 Hence, the continuation value (the 

                                                 
13More precisely, if in any period the PA were to choose high effort, then Israelis would not 

adjust their posterior in response to the signal in that period, and so the PA would optimally choose 

low effort, disrupting the equilibrium. 
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discounted expected net present value) for the PA after emancipation is realized is  

( ,0, )( , )
1

PA
PA w em eV em ρ

β
=

−
,  

since ( ,0, ) ( ,1, )PA PAw em e w em e> . That is, 
)

(( , ) | ) (0, )
PA

em g eσ ρ =  for any ρ and g.   

Given  
)PA
σ , the Israelis’ continuation value after emancipation is realized is  

 

[ ] [ ]( , ) (1 )(1 ) ( , ) (1 ) (1 ) )
( , )

1

I I
l hI u em u em

V em
τ ρα ρ α τ ρ α ρ α

ρ
β

+ − − + − + −
=

−
,  

 

which is monotonically increasing in .ρ  

 

In what follows we impose the following two restrictions:  

 

( , ) ( , ) ( , ) ( , )
,

( , ) ( , )

I I I I
l h h

I I
l h

u em u em u oc u em
u oc u oc

τ τ α τ τ
γ

τ τ

⎡ ⎤ ⎡− − −⎣ ⎦ ⎣<
−

h ⎤⎦                    (2.3) 

        and 

           

(1 )( , ) ( , ) ( , ) ( , )I I I I
l h l hu em u oc u oc u em .ατ τ τ τ

α
−⎡− > −⎣ ⎤⎦                     (2.4) 

 

The first inequality imposes an upper bound on ,γ  the parameter that 

characterizes the expected level of terrorist attacks when the PA decides not to stop 

terrorism. This condition ensures that the increase in expected terrorist attacks when 

the PA accommodates terrorism is significant enough such that to try to maintain 

the occupation of the territories is no longer a dominant strategy for the Israelis 
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irrespective of their beliefs.14 The second inequality is a technical requirement that 

guarantees that the range of γ  is not empty.15  

 Given the stated assumptions, in a state of occupation, contrary to the analysis 

above, the PA’s optimal strategy depends on the Israelis’ strategy. Clearly, in 

equilibrium Israelis elect a left wing government whenever the continuation value 

from emancipation is greater than the continuation value of maintaining the 

occupation; that is, whenever ( , ) ( , ).I IV em V ocρ ρ>  Otherwise, Israelis elect a 

right wing government. Given the Israelis’ behavior and beliefs, the PA might find 

it profitable in certain states to accommodate terrorism to lower the value that 

Israelis accrue from maintaining the occupation. In particular, note that if the PA 

clamps down on terrorists ( , ) ( , )I IV em V ocρ ρ<  for every ,ρ  implying that 

)
(( , ) | 0) .

I
oc k rσ ρ = =  For a certain range of ,ρ  however, if the PA does not 

suppress terrorism whenever the territories are occupied 

                                                 
14Note that if this condition is not satisfied the PA always suppresses terrorism. In a more 

general framework where the PA can choose the level of self-policing (i.e., this is not a dichotomous 

decision), condition () is always satisfied endogenously. Otherwise the PA wouldn't be able to threat 

Israelis with cooperation with terrorist organizations, and occupation is always maintained. 

15This condition is not very restrictive either. As an example, if we assume that 

( , ) ( ) ( ),I
hu y f yτ τ τ= × −   where  ( )f em   is equal to a constant    and  0a > ( )f oc   is equal to a 

constant   , the second inequality is satisfied whenever  b a> 1 ;a
b

α
α
−>   that is, when the benefits 

from continuing the occupation for a given level of terrorist attacks does not significantly exceed the 

benefits from granting emancipation.  
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( , | 0) ( , | 1)I IV em k V oc kρ ρ= > = ; that is, the PA accommodates terrorism to 

induce the Israelis to favor emancipation.16 

 For such a strategy to be effective there has to be sufficient credibility in the 

PA’s threats not only to continue terror as long as the territories are occupied, but 

also to stop terror if emancipation occurs. That credibility is captured by .ρ  In other 

words, for ρ  high enough, Israelis believe that they will suffer in the future a 

relatively high level of terrorist attacks as long as the occupation continues. Perhaps 

more importantly, Israelis also believe that those terrorist attacks will stop as soon 

as emancipation is granted. 

More specifically, there exists a unique  implicitly defined by  (0,1)ρ∗ ∈

 
( , ) ( , (1, ), ( , )) [ ( , (1, ), ( , )) ( , ) (1 ( , (1, ), ( , )) ( , )]I I I I I I I

g gV em U e oc p e oc V em p e oc V ocρ σ ρ β σ ρ ρ σ ρ∗ ∗ ∗ ∗ ρ′ ′= + + −

 

 

such that for (( , ) | ) (1, ),PA oc g eσ ρ =   

( , ), for ,
( , )

( , ), for .

I
I

I

V oc
V em

V oc
ρ ρ ρ

ρ
ρ ρ ρ

∗

∗

⎧< <
⎨
> >⎩

 

Accommodating terrorism is costly. Therefore, the PA does not accommodate 

terrorism unless that action has an effect on the Israelis’ strategy. Since 

)
(( , ) | )

I
oc k rσ ρ =  for ρ ρ∗<  irrespective of  then ,k

)
(( , ) | ) (0, )

PA
oc g eσ ρ = in that 

                                                 
16Several researchers posit that this is indeed the main strategy used by terrorists. This behavior 

is in accordance with Oots (1986), who argues that terrorists use this strategy as an exchange 

medium for concessions. 
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range of beliefs. Although accommodating terrorism influences the Israelis to vote 

for the leftist party when ρ ρ∗> , such an action is not always profitable for the PA. 

The PA accommodates terrorism in this range of beliefs when its cost satisfies the 

constraint below:  

( ,0, )( )[ ( , )
1

PA
PA

l r
w em ec p p V oc ];β ρ

β
≤ − −

−
                               (2.5) 

 

that is, the PA does not suppress terrorists whenever c  is less than the benefits of 

accommodating terrorists. These benefits are a function of the probability of 

obtaining emancipation under the different political parties and the increase in the 

PA’s value of emancipation relative to occupation. That is, the higher the value of 

emancipation relative to occupation, the more likely is condition (2.5) to be 

satisfied, thereby giving the PA an incentive to accommodate terrorism.17 

 The proposition below summarizes our characterization of the unique pure 

strategy Markov perfect equilibrium of the game. 

 

Proposition 1. Suppose that conditions (2.3), (2.4) and (2.5) hold. There exists a 

unique pure strategy Markov perfect equilibrium such that, if the territories are 

under Israeli occupation: 

1. For ρ ρ∗<  the PA suppresses terrorism and never exerts a high effort in the 

                                                 
17Note that the PA accommodates terrorists even if Hamas is responsible for the terrorist attacks. 

Hence the decision whether to suppress or accommodate terrorism does not reveal the identity of the 

group responsible for terrorist attacks. 
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pursuit of terrorist attacks. Israelis elect the rightist party to hold office irrespective 

of the PA self-policing decision.  

2. For ρ ρ∗≥ , the PA accommodates terrorism but exerts low effort in the 

pursuit of terrorist attacks. Israelis elect the leftist party to hold office whenever the 

PA accommodates terrorism, whereas they elect the rightist party to hold office 

when the PA clamps down on terrorism.  

If the territories were emancipated in the past, the PA suppress terrorism and 

exerts low effort in the pursuit of terrorist activity and Israelis elect either the 

rightist or the leftist party to hold office, irrespective of the PA's self-policing 

decision.  

In every case beliefs are updated according to Bayes rule.  

 

There are two precise empirical implications to be drawn from Proposition 1. 

First, repeated realizations of a high level of terrorism increase the Israelis’ beliefs 

that Hamas is the Palestinian organization behind the attacks. These beliefs induce 

the Israeli electorate to shift rightward. That is, the theoretical model predicts that 

the public support for the rightist party increases after periods with high levels of 

terrorism and decreases after relatively calm periods. Second, perhaps 

paradoxically, the model predicts that, while the territories are under Israeli 

occupation, the equilibrium expected level of terrorism is higher during a leftist 

party’s government compared to the one expected during a rightist party’s 

government. The reason behind this result is that Israelis elect a rightist government 

because they believe that there is a high probability that Hamas is behind the 
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terrorist attacks. Given these beliefs, the optimal strategy for the PA is to try to 

lower the expected level of terrorism as much as possible, choosing 

)
( | ) (0, )

PA
S g eσ = . On the contrary, when Israelis believe that the PA controls the 

level of terrorism, the PA accommodates terrorism in order to increase the expected 

level of terrorist attacks, thereby decreasing the Israelis' benefits from occupation. 

As continuing the occupation is no longer enticing for the Israelis given the PA's 

strategy, they elect for office a leftist government to increase the probability of 

granting emancipation. 

The next section empirically assesses the validity of the two theoretical results. 
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3. Empirical Analysis 

This section tests the implications of the theoretical model presented above using 

public opinion polls and a newly culled data set on terrorist attacks in Israel and the 

occupied territories between 1990 and 2003. 

 

3.1. Data 

Definitions of terrorism vary widely. A certain act can be defined as a terror act in 

the views of one person, and at the same time be defined as a “fight for freedom” in 

the views of another. The particular definition of terrorist attacks that we use for the 

construction of our data set is the one stated by the US State Department, contained 

in Title 22 of the United States Code, Section 2656f(d). Accordingly, 

“─ The term ‘terrorism’ means premeditated, politically motivated violence 

perpetrated against noncombatant targets by sub national groups or clandestine 

agents, usually intended to influence an audience. 

─ The term ‘international terrorism’ means terrorism involving citizens or the 

territory of more than one country. 

─ The term ‘terrorist group’ means any group practicing, or that has significant 

subgroups that practice, international terrorism.” 

Specifically, our data set on terrorists’ attacks contains daily information on 

each and every fatal terrorist attack against noncombatants that occurred on Israeli 

soil from October 31, 1990 until May 31, 2003.18 Several explanations on the used 

                                                 
18Our available data expands to 1949. The reason we use data just from 1990 onwards is because 

our theoretical model fits only the period after the beginning of the peace process. 
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definition of terrorist attack are in order. 

a. Fatal: Due to the collection procedure constraints, only attacks in which 

someone besides the terrorist died were included. 

b. Noncombatants: This term is interpreted to include, in addition to civilians, 

military personnel who at the time of the incident are unarmed and/or not on duty. 

c. Israeli Soil: This includes occupied territories when under Israeli control. 

The main sources of the data are the Israeli Foreign Ministry, the National 

Insurance Institute, the Israeli Defense Forces and two newspapers archives 

(Ma’ariv and Ha’aretz).19 To the best of our knowledge, this is the most accurate 

and comprehensive unclassified data set regarding fatal terrorist attacks against 

noncombatants on Israeli soil. The data are depicted in Figure 1. Summary statistics 

appear in Table 1. 

To test the impact of terrorism on the Israeli electorate we gathered data on 

public opinion polls about the intent of voting of Israeli citizens. We collected all 

the polls published by Ma’ariv, a leading Israeli newspaper, during the studied time 

period. The published polls were first conducted by Gallup Israel. Later on, the polls 

published by Ma’ariv were conducted by Market Watch, and since November 2002 

the published polls are conducted by a new polling company named New Wave. 

Table 2 presents summary statistics on these data. 

Several potential problems with the data are worth emphasizing. First, the data 

on terrorist attacks only indicate attacks in which someone besides the terrorist died. 

                                                 
19See Berrebi (2003) for a detailed description of the data set and its sources. 
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Thus, foiled attacks as well as “unsuccessful” attacks in terms of producing fatalities 

are not included. Terrorist attacks outside Israeli soil were not included either. Since 

the just mentioned types of attacks might impact the Israeli electorate’s views we 

might be omitting relevant terrorist events. Second, the collected data on public 

opinion polls doesn’t appear on a regular basis, with a high frequency of 

observations before scheduled elections and long intervals without observations 

right after the elections. Additionally, Ma’ariv (the newspaper we extracted the data 

from) used several different polling companies during the studied period. This may 

introduce additional noise to the results as different companies may use different 

methods to collect and analyze the data. Finally, the persistence of individuals’ 

political preferences reflected in public opinion polls is likely to cause problems of 

serial correlation. 

Besides the problems just outlined, we must pay particular attention to the 

electoral system in Israel. Israel has an electoral system based on nation-wide 

proportional representation, and the number of seats that every list receives in the 

Knesset (as the parliament is known) is proportional to the number of votes 

received. The executive branch is not elected directly but instead the president 

nominates a prime minister who has to obtain the support of a majority of the 

parliament members in a confirmation vote.20 Elections are supposed to take place 

                                                 
20Beginning with the elections in 1999 the Israeli parliament introduced a system of direct 

elections for the prime minister in which voters voted for individual prime minister candidates 

separate from the vote for parties vying for seats in the parliament. Given the short and turbulent 

terms of the two prime ministers elected under this system, the direct elections concept was 
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every four years but the parliament can decide by an ordinary majority to dissolve 

itself and call for unscheduled early elections.21 This means that the timing of 

elections is endogenous to the political environment. In fact, the elections for all the 

Knessets in the studied time period were held before the original scheduled date. In 

1992, 1996, 1999 and 2001 the parliament called for early elections, whereas the 

elections for the sixteenth Knesset in 2003 were brought forward by the initiative of 

the prime minister. 

The endogeneity of the electoral schedule introduces another complication to 

our empirical analysis. In the theoretical model the timing of events within a period 

is exogenous to the realization of terrorist attacks. In practice, however, we expect 

that the level of terrorism is not only a function of the ideology of the current 

government, but also of the perceived stability of that government. Palestinians may 

increase the level of terrorism to bring the collapse of a government that they 

dislike, or impose a period of relative calm to help a government that they favor. 

Our theoretical model does not account for these types of strategies. To solve this 

particular problem we restrict the part of our empirical analysis that estimates the 

effect of the Israeli government’s ideology on the level of terrorist attacks to the 

period between the fall of a government and the scheduled elections for the 

                                                                                                                                         
discontinued in 2001 and the previous system was restored. 

21Under the direct vote for prime minister system, the prime minister, as well as the parliament, 

could notify the president of early elections. After the abolishment of that system, the prime minister 

can recommend to the president to call for early elections, but the parliament can block that initiative. 
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appointment of a new one. During that period we can treat upcoming elections as 

exogenously given since their date is announced together with the collapse of a 

government. 

Despite these limitations we believe the data are accurate enough to help us 

investigate the empirical relationship between terrorism and electoral outcomes. 

 

3.2. Empirical Strategy and Results 

3.2.1. Impact of Terrorist Attacks on the Israeli Electorate 

According to the first hypothesis of our theoretical model we expect that the relative 

support for the rightist party increases during periods with high levels of terrorism 

and decreases during periods of relative calm. 

A simple count of deaths from terrorist attacks several months before every 

election in the studied period is quite revealing. Figure 2 presents the number of 

deaths from terrorist attacks 150 days prior to elections together with the outcome of 

the elections. From this circumstantial evidence follows that the leftist party (Labor) 

won every election when less than 12 people died from terrorist attacks during the 

five months that preceded the election. In contrast, the rightist party (Likud) won the 

elections when the number of fatalities from attacks during the five months that 

preceded the election was 48 or higher. This evidence, obviously, is far from 

conclusive, as we cannot conduct a meaningful statistical analysis with only five 

observations. 

To increase the number of observations we collected the results of public 

opinion polls on the intent of voting of the Israeli electorate. The results of these 
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polls act as a proxy to electorate outcomes and help us overcome the difficulty 

created by the simultaneous relation between terrorism and electoral outcomes. 

Panel (a) of Figure 3 displays the basic data. This figure shows the right party’s 

percentage share of the two party vote,  and the number of fatalities from 

terrorist attacks 30 days before the poll administration date, 

,tPSR

tτ .22 These data indicate 

some patterned relation between the two variables of interest. Most notably, the 

Israeli electorate's support for the rightist party increases in violent periods and 

decreases in quiet ones. 

To conduct a formal statistical analysis we use the Prais-Winsten estimator on 

the following model  

ttt uRightTrendPollsterPSR +++++= τααααα 43210             (3.1) 

where  is a dummy variable that controls for the different polling 

companies used by Ma'ariv; Tre  is a time trend; 

Pollster

nd Right  is a dummy variable that 

equals one when the Prime Minister does not belong to a left wing party; tτ  was 

defined in the preceding paragraph; and  are serially independent shocks. The 

Prais-Winsten estimator corrects the first-order serially correlated residuals existent 

in the data according to standard diagnostic tools.23 We are mainly interested in the 

tu

                                                 
22In panel (b) we average the available polls administrated within the same month. This is to 

create a series of evenly spaced observations, which we use to overcome the existent serial 

correlation problem in the data. 

23 Both the Breusch-Godfrey test and the Durbin's alternative test statistic indicate that the 

residuals follow an AR(1) process. 
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τ coefficient. Through this coefficient we are able to estimate the impact of the level 

of terrorism on changes on Israelis’ current preferences. 

An observation is in order. According to a Granger causality test the number of 

fatalities from terrorist attacks 30 days before the poll administration date is weakly 

exogenous to the political support ratio for the right wing party.24 

The results of the estimation of equation (3.1) appear in Table 3. From this table 

follows that a marginal increase in the number of fatalities from terrorist attacks 

causes an increase in the support for the Likud party of 0.4 percent evaluated at the 

averages. This result is not affected by the identity of the party holding office. 

Moreover, the results are not affected even if the prime minister at the time of the 

attack belongs to this party.25 Using different lengths of time to calculate the total 

number of deaths from terrorism does not affect the results. 

Given some of the already mentioned problems with the collected data (namely, 

the polls don't appear on a regular basis and several different polling companies 

conducted the collected surveys during the studied period), a significant part of the 

observed variability might be a consequence of noise produced by sampling error 

and not a reflection of true movements in public opinion. To accurately separate 

movements in public opinion from random movements we follow closely the 

framework pioneered by Green et al. (1999), based on the Kalman filter. The only 

                                                 
24The results of these tests are available from the authors upon request. 

 
25We don't present in Table 3 the model that includes the interaction variable because the 

coefficient of this variable is not statistically significant. 
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difference between our analysis and the one developed by Green et al. (1999) is that 

we incorporate a covariate (deaths from terrorist attacks) that might influence the 

equilibrium public support for the different political parties. 

The algorithm known as the Kalman filter consists, in practice, of a set of 

algorithms that allows us to optimally separate true movements in public opinions 

from noise, reducing the amount of measurement error by accumulating information 

across surveys and smoothing the time series. The Kalman filter delivers, under 

some regularity assumptions, smoothed estimates that have the smallest mean 

squared error of any linear weighting scheme applicable to a sequence of polls 

(Hamilton, 1994). In addition, this methodology allows us to interpolate missing 

observations and calculate the standard error of these interpolations, gauging the 

state of opinion during periods when polls were not conducted. This is especially 

important in our estimation given the available data set, with a high frequency of 

observations around electoral periods and long intervals without observations as we 

move farther away from scheduled elections. 

Formally, we want to estimate the impact of terrorism on the true support ratio 

for the rightist party at any point in time, . Following our theoretical framework 

we suppose that the true support for the rightist party is mainly influenced by its 

prior support and the level of terrorism in the immediate past. The resulting 

specification is given by  

tTS

0 1 1 2 ,t t tTS TS tθ θ θ τ− ε= + + +  

 

where tτ  is the total number of fatalities from terrorist attacks 30 days before the 
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poll administration date, and tε  is the white noise produced by random fluctuations 

in public opinion. The constant 0θ  allows for the possibility of the existence of a 

trend in the relative public support for the parties. 

The additional noise introduced by sampling error is reflected in the fact that we 

don’t observe the true political support ratio, but only the polls’ estimated support, 

 where ,tPSR

,t tPSR TS tν= +  

with tν  being the noise of the measurement process. 

Following the Kalman filter algorithms, we generate two alternative series of the 

public support for the rightist party based on the observed opinion polls: the first 

series consists of filtered observations whereas the second series consists of 

smoothed observations. To generate filtered estimates we move forward in time, 

iterating the polls until the last one available in our data set. In particular, we set the 

first filtered observation,  equal to the polls’ estimated support,  and adjust 

succeeding filtered observations according to  

1,F 1,PSR

( )0 1 1 2(1 ) ,t t t t t tF W PSR W Fθ θ θ τ−= + − + +  

where  is an estimator of the public support ratio’s mean squared error at time 

.26  

tW

t

                                                 
26The estimator  depends on the current uncertainty about the true support for the rightist 

party (partly influenced by 

tW

( )Var ε ) and on the random sampling error of the current poll 

( ( )tVar )ν . See Green et al. (1999) for the complete characterization of   .tW
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For periods with missing observations the filtered value is given by  

0 1 1 2 .t tF F tθ θ θ− τ= + +  

On the contrary, to obtain smoothed estimates we use the filtered estimate and 

uncertainty estimate for each observation and move backward in time, adjusting the 

smoothed estimate according to the observed difference between the filtered 

estimate and the observed poll realization. Formally, for the last period  for 

any other period 

;T TS F=

1 0 1 2( )t t t t t tS F S F ,θ θ θ τ ω+= + − − −  

where tω  is, as  an estimator of the public support ratio's mean squared error.27 ,tW

Panels (c) and (d) of Figure 3 depict the filtered and smoothed series, respectively.  

We again use the Prais-Winsten estimator to assess the impact of terrorist attacks on 

the popular support ratio for the rightist party, now applied to the modified data. 

Table 4 presents the results using the filtered data and Table 5 presents the results 

for the smoothed data.  

As it is readily seen from these two tables, the reached conclusions using raw 

data are maintained. In particular, the effect of fatalities on the popular support ratio 

is still significantly positive. Although its coefficient is not as large as before, the 

observed decrease is not significant. From Tables 4 and 5 follows that a marginal 

                                                 
27Unlike  the specification of ,tW tω  takes into account the uncertainty about the true support 

for the rightist party and the random sampling error of the polls for all the available observations. 

The full derivation of tω  can be found at Green et al. (1999). 
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increase in the number of fatalities from terrorist attacks causes an increase in the 

support for the Likud party in the order of 0.3 to 0.35 percent evaluated at the 

averages, instead of 0.4 percent as obtained according to Table 3. 

 

3.2.2. Impact of the Elected Israeli Government on the Level of Terrorism 

A direct implication from our theoretical model is that the level of terrorism and 

electoral outcomes are simultaneously determined. This introduces the first 

difficulty while testing the second hypothesis. Additionally, our empirical 

estimation needs to take into account that not only electoral outcomes, but also the 

elections’ timing, are endogenous to the level of terrorism. As a consequence, we 

can’t use an ordinary regression model to test the effect of the elected Israeli 

government on the level of terrorism. Those are the reasons that lead us to use a 

combination of event study methods together with more conventional likelihood 

ratio tests to assess the validity of the second hypothesis. 

We adapt event study methods to analyze the impact of the elected Israeli 

government on the level of terrorism. The used method treats a given event that 

occurs at a predetermined point in time as exogenous, and studies the impact of this 

event on the realizations of a variable of interest.28 In our case, by taking electoral 

outcomes as the event of interest, we are able to measure their impact on the level of 

terrorism. 

                                                 
28See Campbell et al. (1997) for a general description of event study methods and Abadie and 

Gardeazabal (2003) for an application of this method to study the impact of terrorism on stock 

returns in Spain. 
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As already discussed above, elections’ dates in Israel are not always 

exogenously determined. In fact, only during the period between the fall of a 

government and the scheduled elections for the appointment of a new one we can 

treat the date of the upcoming election as exogenous, known both by the Israeli 

electorate and terrorists alike. Therefore, these are the periods that we use for our 

analysis.29 

Another advantage of the used statistical method is that it allows us to perform 

pairwise comparisons between contiguous governments, thereby distinguishing 

between governments from the same political party in different time periods. 

Immediate history has a significant role both in our theoretical model and in Israeli 

politics. Thus, it would be a mistake to attribute the same effect to leftist 

governments in different periods, as well as to different rightist governments. 

To conduct an event study analysis, we take the day when the date of the 

forthcoming elections is announced as the day of the event. We define  as the 

event day. There are four events in our sample. For every event, we choose two 

different periods as estimation windows,  . We take for the first period the 

year preceding October 31, 1991 and compute the average number of fatalities from 

terrorist attacks during that year. We believe this statistic is a good proxy for 

0t =

0 1[ , ]T T

0.τ  

The second period taken for the estimation windows is the event window during the 

preceding government. This period provides a proxy for 1.tτ −  According to the 

                                                 
29We obtain similar results when we ignore the fact that elections' dates are endogenous and 

carry the analysis for the entire term in office for every government. 
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theoretical model, the relevant statistic is a convex combination of the two.30 If the 

analysis delivers similar results for both estimation windows we conclude that the 

event is significant in the given direction. The end of the event window,  is 

determined by the inauguration date of a new government. 

2 ,T

For each event we compute the average number of weekly fatalities from attacks 

during the estimation window, τ . For every week between  and  we calculate 

the abnormal number of deaths from terrorist attacks,  defined as the observed 

number of deaths minus 

0 2T

,tAD

;τ  that is,  

2,    0 .t tAD t Tτ τ= − < ≤  

We interpret the abnormal number of deaths from attacks over the event window 

as a measure of the impact of the ideology of a given government on terrorist 

activity. We aggregate the abnormal deaths into the cumulative abnormal deaths, 

 in order to draw overall inferences. Formally,  ,TCAD

0
.T

T tt
CAD AD

=
=∑  

If  oscillates around zero, then the studied event has no effect on the level 

of terrorism. On the contrary, when  is significantly different from zero we 

must conclude that the event has an impact on the level of terrorism. In particular, if 

TCAD

TCAD

                                                 
30In principle all the information needed should already be included in 1.tτ −  Using only the 

preceding level of terrorism, however, raises identification issues in the empirical estimation. We 

overcome those identifications problems with the help of an exogenous period that is unaffected by 

the dynamics of the model. 
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the theoretical predictions are correct, then the  CADT   should be positive and 

increasing for a leftist government following a rightist government, and negative 

and decreasing for a rightist government that follows a leftist government. When 

compared to 0 ,τ  CADT  should be positive for a leftist government and negative for 

a rightist government. 

Figures 4 and 5 plot the cumulative abnormal deaths for every government in 

the studied period when compared to 0τ  and 1tτ − .  

The obtained  are, for the most part, consistent with the theoretical 

analysis. The evidence supports the hypothesis that the level of terrorism increases 

during the tenure of a left wing government both when compared to 

TCAD s

0τ  and to 1tτ −  

that corresponds to the preceding right wing government. Opposing results are 

obtained, for the most part, for right wing governments. These trends are especially 

evident for the governments of Peres, Nethanyahu, and Barak. The  

corresponding to the unity coalition government led by Sharon between 2001 and 

2003 shows a pattern contrary to the one expected for a rightist government. We 

relate to this finding cautiously though, given that this government is atypical for the 

reasons already stated in the introduction. 

TCAD

The standard statistical test applied in event studies assumes that  is 

normally distributed. This is clearly not the case in our study given that deaths from 

terrorist attacks are count data best described by a Poisson distribution. Therefore, 

we carry the more conventional likelihood ratio test assuming that deaths from 

terrorist attacks follow a Poisson distribution. For the purposes of this test we carry 

TCAD
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pairwise comparisons of realizations of τ  between  and  of contiguous 

governments, as well as a comparison of every government with the realization of 

0 2T

τ  

between October 31, 1990 and October 30, 1991. Our null hypothesis is that the two 

compared samples are drawn from a Poisson distribution with the same λ . The 

results appear in Table 6.  

These results support the conclusions reached by the event study analysis. In 

particular, the likelihood ratio test shows that the level of terrorism is significantly 

higher during the leftist party tenure in office compared to the level before the 

beginning of the peace process and to the level of the preceding rightist party. The 

opposite conclusion is reached for the rightist government of Benjamin Netanyahu. 

All these results are in accordance with the suggestions of the theoretical model. As 

before, the unity coalition government led by Sharon exhibits a higher level of 

terrorism compared to both the exogenous level and the level of terrorism observed 

during its predecessor leftist government. 
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4. A Discussion of Alternative Hypotheses 

As already mentioned, the observed fluctuations on the level of terrorism are also 

consistent with an alternative model that focuses on terrorism-deterrence policies. 

We are somewhat skeptical of embedding the terrorism-deterrence argument in an 

electoral cycles framework, however, because of the implications of such a model 

on the behavior of Israel's political parties. In particular, this alternative approach 

renders that political parties do not value holding office. According to our results the 

support for the right wing party increases in periods with high level of terrorism, 

even if that party is holding office during those periods. From these findings it 

follows that the leftist party has greater incentives than the rightist party to lower the 

number of fatalities from terrorism. This effect should certainly induce the left wing 

party to enact deterrence policies that lower as much as possible the expected 

number of victims.31 Not surprisingly this is what we observe from the available 

data. 

Table 7 depicts the average number of days when a total or partial closure was 

imposed on the West Bank and Gaza Strip. The evidence provided in this table 

seems to contradict part of the premises of the deterrence policy hypothesis. 

Namely, the left wing party is much more aggressive than the right wing party in 

imposing closures on the occupied territories during the analyzed periods.32  

                                                 
31There is no reason to believe that one party is more efficient in terrorism deterrence than the 

other. The Israeli Defense Forces are not influenced by the party holding power and the feasible 

policy options are the same regardless of the ideology of the governing party. 

32We view closures as a proxy for the government's deterrence policy. In reality there are 
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If we accept the view (partly substantiated by Table 7) that the leftist party 

adopts tougher deterrence policies, then the increase in the level of terrorism can 

only be explained by focusing on the Palestinians' strategy. In other words, only an 

increase in the number of attacks against left wing governments relative to attacks 

against right wing governments can explain the documented fluctuations in the level 

of terrorism. What drives the Palestinians to increase the number of attacks against 

left wing governments? On this the deterrence policy hypothesis remains silent. Our 

paper, on the other hand, presents a new rationale that is consistent both with the 

documented preferences of the Israeli citizens and the observed fluctuations in the 

level of terrorism. 

 

                                                                                                                                         
alternative deterrence measures (as curfews and administrative detention of civilians) that a 

government could implement to thwart terrorist attacks. Unfortunately, we were unable to obtain 

information on these alternative measures. 
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5. Conclusion 

This paper studied the interaction between terrorism and electoral outcomes 

focusing on the Israeli-Palestinian conflict. The equilibrium of our theoretical model 

predicted that the support for the rightist party in Israel increases after periods with 

high levels of terrorism, and that the expected level of terrorism is higher during the 

leftist party’s tenure in office. We tested the predictions above combining data on 

the Israeli electorate’s intent of voting with a newly culled data set on terrorist 

attacks in Israel. The findings of the empirical analysis support the theoretical 

predictions. Namely, we observe that a marginal increase in the number of fatalities 

from terrorism causes a significant increase in the relative support for the rightist 

party. Moreover, event study analysis and likelihood ratio tests show that, in 

general, the level of terrorism increases during the leftist party’s tenure in office and 

decreases during the rightist party’s tenure. 

A justification is in order with regard to the chosen modeling strategy. The 

model presents the conflict asymmetrically. Accordingly, Palestinians commit 

terrorist attacks and Israelis elect governments. A more accurate reflection of the 

conflict would take into account that Israeli violence and state terrorism against 

Palestinians also influence the political preferences of the Palestinians as well as 

their chosen retaliatory strategy. Although such a model seems plausible 

theoretically, several difficulties would preclude us from being able to estimate its 

predictions. The most important is perhaps the absence of a political system in the 

territories under Palestinian control that would allow for a democratic election of a 

political party different from Fatah (the faction led by Yasser Arafat) to the 
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leadership of the PA. This implies that changes in the observed Israeli strategy 

cannot be explained as reactions to Palestinians' electoral outcomes. In any event, 

the empirical results in Goldstein et al. (2001) show that whereas Israel reciprocated 

Palestinian cooperation and conflict during the 1990s, Palestinians did not 

reciprocate Israel’s. This finding casts a serious doubt on the empirical validity of 

this alternative approach. 

In summary, we believe that our approach captures the salient characteristics of 

the Israeli-Palestinian conflict. The theoretical model develops a structure for 

thinking about the causes and consequences of terrorism. On top of that, it delivers 

precise empirical predictions that are supported by the available data. We do not 

dispute that alternative approaches might account for some of the observed 

empirical patterns. In fact, we see our thesis as complementary, and not alternative, 

to existing views of the interaction between terrorism and electoral outcomes. 

Although much further work remains to be done if we are to understand the 

connection between terrorism and electoral outcomes, we believe that our approach 

can be applied, with minor changes, to the study of similar conflicts elsewhere. The 

conflicts in the Basque country, Northern Ireland, and British Mandate Palestine, to 

name a few, share a number of similarities with our case study, allowing for an 

immediate application of the developed theoretical framework. In all these conflicts 

one group resorts to terrorism with the objective to obtain political emancipation 

from an occupying force; the group vying for emancipation is subdivided into two 

subgroups, moderates and extremists, which have different political objectives; and 

these groups use terrorism, at least in part, to influence the electorate of the 
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occupying force. Obviously, each case has some particularities that must be taken 

into account if one is to conduct a rigorous analysis. It is our hope that further 

research on these and other conflicts will lead us to a broader understanding of the 

dynamic interaction between terrorism and its political environment. 
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Table 1 Summary Statistics 

  

Deaths 
from 
terrorist 
attacks 
since 
1949 

Deaths 
from 
terrorist 
attacks 
since 
October 
31, 
1991*** 

Number 
of fatal 
terrorist 
attacks 
since 
1949 

Number 
of fatal 
terrorist 
attacks 
since 
October 
31, 
1991*** 

Deaths 
from 
suicide 
attacks 
since 
1949 

Deaths 
from 
suicide 
attacks 
since 
October 
31, 
1991*** 

Number 
of fatal 
suicide 
attacks 
since 
1949 

Number 
of fatal 
suicide 
attacks 
since 
October 
31, 
1991***

Daily Avg. 0.0955 0.2283 0.045 0.0872 0.0276 0.1252 0.0041 0.0182
Daily STD 0.8403 1.44 0.2264 0.3228 0.6275 1.3377 0.0697 0.1471
Daily Max 33 29 3 3 29 29 3 3 
Daily Min 0 0 0 0 0 0 0 0 
Weekly** Avg. 0.6683 1.5967 0.3151 0.6099 0.193 0.876 0.0285 0.1273
Weekly** STD 2.4846 4.3729 0.7109 1.0547 1.7797 3.7363 0.2062 0.4252
Weekly** Max 41 41 8 8 32 32 3 3 
Weekly** Min 0 0 0 0 0 0 0 0 
Monthly Avg. 2.9066 6.9496 1.3706 2.6547 0.8392 3.813 0.124 0.554 
Monthly STD 7.2485 12.8826 2.0877 3.2565 5.0076 9.8434 0.5851 1.111 
Monthly Max 112 112 23 23 79 79 8 8 
Monthly Min 0 0 0 0 0 0 0 0 
Yearly* Avg. 35 76 16 30 10 41 1 6 
Yearly* STD 52.8152 94.5855 17.0059 27.1862 33.5813 60.744 4.8833 8.7698
Yearly* Median 25 51 11 20 0 24 0 3 
Yearly* Mode 3 #N/A 3 17 0 0 0 0 
Yearly* Max 351 351 89 89 218 218 32 32 
Yearly* Min 0 6 0 4 0 0 0 0 
TOTAL 1898 966 895 369 548 530 81 77 
* the year 2003 goes only until May30 
** weeks start on Sunday and end on Saturday 
*** yearly data include the entire year 1991 
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Table 2      

Summary Statistics From Polls (Between Feb 14, 1992 to Jan 26, 2003) 

  

About the 
number of 

days 
between 

polls 

percent 
support 
for left-
wing 

candidate*

percent 
support 
for right-

wing 
candidate*

Knesset 
seats for 
left-wing 

party 
(according
to poll)**

 

Knesset 
seats for 
right-wing 

party 
(according 
to poll)** PSR 

Average 21.973 39.16% 40.47% 39.417 63 0.518007 
STD 51.519 0.097 0.077 2.503 2 0.104912 
Median 9 41.00% 40.00% 40.5 63 0.488372 
Mode 7 43.00% 41.00% 41 63 0.5 
Max 595 60.00% 63.00% 42 65 0.84 
Min 2 11.00% 25.00% 36 58 0.308642 
              
* Relevant only between Feb 14, 1992 and October 4, 2002 (since 
November 2002 percentages are no longer presented in terms of candidate 
support but in terms of number Knesset of seats for party)  

** Relevant only between November 15, 2002 and January 26, 2003 (since 
November 2002 percentages are no longer presented in terms of candidate 
support but in terms of number Knesset of seats for party)  
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Chapter 3 

Consequences of Terrorism:  
A Stock Market Analysis of Israeli Companies  ∗  

 
Claude Berrebi 

 
Abstract 

This paper employs scoring matching techniques and event 

study analysis to disentangle the impact of terrorism across 

different economic sectors. In particular, differentiation is 

made between Israeli companies that are involved in or with 

defense, security or anti terrorism related industries and other 

companies. The findings show that whereas terrorism has a 

significant negative impact on non-defense related 

companies, the overall effect of terrorism on defense and 

security related companies is significantly positive. These 

results suggest that the expectation of future high levels of 

terrorism has significant implications on the allocation of 

resources across industries. 

                                                 
∗ Yaakov Garini provided invaluable help in the construction of the data set. The author thanks 
Princeton University’s Industrial Relations Section for its support. All responsibilities for the 
content and potential errors of this article are solely mine. 
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1. Introduction 

Politically motivated violence in general and terrorism in particular have 

a strong negative effect on economic prosperity. That is, at least, the main 

message obtained from a rapidly growing literature that analyzes the effects of 

terrorist acts on various aspects of the economy. Although there is no reason to 

believe that the economic impact of a similar terrorist attack is uniform across 

economic activities, the extant literature seldom compares the impact of 

terrorism across industries.  

This paper provides a first attempt at analyzing the possibly different 

impact of terrorism across industries in a given country.  In particular, the main 

objective is to assess whether the impact of terrorism on the defense and security 

related industries is different from its impact on the rest of the economic sectors. 

To that purpose I focus on Israeli companies that traded at American markets 

and build, using matching score methods, a control group consistent of 

American companies. Using Israeli companies traded in the same market as their 

counterfactuals helps avoid potential biases that exist when stock valuations are 

compared across different stock markets. The valuation of each Israeli company 

and its assigned American “counterpart” enable me to differentiate between the 

effect of terrorism on companies involved in or with the defense, security or 

antiterrorism industries (henceforth defense related companies) and other 

companies.  

The results show that terrorism doesn't have a significant impact on the 

average valuation of Israeli companies' stocks vis-à-vis the valuation of the 

control group's stocks. However, after controlling for defense related companies, 
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the obtained impact of terrorism on these companies is positive and significant, 

and negative and significant for the other companies. The results are robust to 

different samples of Israeli companies, different measures of terrorism, and 

different econometric specifications.  

This paper contributes to the growing number of studies that, focusing on 

the Israeli-Palestinian conflict, attempt to quantify the economic costs of 

terrorism. Naturally, the empirical literature quantifying the effects of political 

conflict on the Israeli economy has used time series analysis. Fishelson (1993) 

studies the impact of the first Palestinian uprising (Intifada) on the levels and 

trends of the various real economic activities in Israel between the years 1987-

89. Fielding (2003a, 2003b) investigates the impact of political instability on 

saving and investment, respectively, during the period 1987-99. Eckstein and 

Tsiddon (2004) conduct a similar analysis on consumption, investment, exports 

and GDP per capita. And Eldor and Melnick (2004) study the impact of 

terrorism on the valuation of companies that trade at the Tel Aviv Stock Market 

and the Israeli foreign exchange rate.  

A fundamental problem when trying to quantify the effect of terrorism on 

economic fluctuations is that the obtained estimates might be biased due to a 

plausible interaction between the two variables. The studies above use different 

approaches to identify the effect of terrorism and politically motivated violence 

on the economic variable of interest from the effect of other macroeconomic 

distortions and shocks. Fishelson (1993) uses the years 1985-1987 that preceded 

the first Intifada as his source of identification. Fielding (2003a, 2003b) relies on 

the relative stability of the Israeli economy after 1984 and includes in his 

analysis several control variables to isolate the effect of terrorism; a similar 
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approach is undertaken by Eckstein and Tsiddon (2004). Finally, Eldor and 

Melnick (2004) include in their analysis the S&P500 index as a control to help 

them identify the effect of terrorism on the valuation of an index that includes 

the 100 biggest companies traded at the Tel Aviv Stock Exchange. 

These prior efforts to identify the impact of terrorism might not be 

enough to overcome the intrinsic difficulty of the task. To overcome those 

problems I follow the study of Abadie and Gardeazabal (2003, henceforth AG) 

on the Basque Country. As AG, a control group is constructed and an event 

study approach is used to assess the impact of the Israeli-Palestinian conflict on 

Israeli companies' stock returns.  

There exist, however, several important differences between the analysis 

performed in this paper and the one undertaken by AG. Firstly, the proposed 

approach uses a propensity score matching method following Dehejia and 

Wahba (2002) to find the closest counterfactual stock for each of the Israeli 

stocks, while AG use the stocks of all the Spanish companies unexposed to the 

Basque Country as their control variable. Secondly, the greater fluctuation in the 

number of casualties of the Israeli-Palestinian conflict relative to the conflict in 

the Basque Country is exploited to better assess the economic impact of a 

terrorist attack. AG's results on the impact of conflict on the returns of Basque 

stocks relative to non Basque stock are based on two dummy variables that 

reflect whether the unilateral truce declared by ETA was credible or not. They 

do not quantify the marginal economic cost of an additional terrorist attack nor 

the impact of small changes on the credibility of the truce. This paper, using the 

available detailed data on the daily number of terrorist attacks, estimates the 

economic cost of terrorist attacks measured on a daily, weekly and monthly 
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basis. Finally, unlike AG, the impact of terrorism is decomposed to identify the 

different effects of terrorism on defense versus non-defense related companies. 
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2. Data Description 

For the purposes of this research all the Israeli companies that traded, as 

of November 2001, on the Amex, NYSE or Nasdaq, were identified following 

the classification provided by a leading financial research center specializing in 

analyzing and monitoring Israeli companies.1 This results in an original sample 

of 125 Israeli companies. Table 1 provides a list of all the companies identified 

as Israeli. 

For each Israeli company a set of prospective "counterparts" was built, 

containing US companies traded on the same market and from the same 

industry. For all of these companies (Israelis and their set of prospective 

counterparts) daily end-of-the-day stock prices were collected for the sample 

period January 1, 1998 – September 10, 2001.2  

The procedure used to find a US company whose stock gave the best fit 

for an Israeli company based on the period 1994-1997 can be described in 

several steps. First, the size and book-to-market ratio (BE/ME) for each and 

every stock was calculated as in Fama and French (1993). With these 

characteristics at hand I obtained the coefficients measuring the returns of the 

size and book-to-market equity factors for every stock from Fama and French 
                                                 

1 In particular, the classification used was the one provided by Globes, a leading Israeli 

financial newspaper. This classification is not according to the companies registered addresses. 

Rather, it identifies companies that were perceived to carry a significant part of their business in 

Israel.  

2 Companies that didn't trade before January 1st, 1998 were deleted from the sample. 

Only companies that traded both before and after September 28, 2000 were included, however 

companies were included even if some didn't have complete data for the entire sample period.  

 155



www.manaraa.com

(1993). The coefficient measuring the excess market return for each company 

was obtained from "Security Risk Evaluation," published quarterly by Merrill 

Lynch. The excess return coefficient of the companies whose parameter was 

unavailable from "Security Risk Evaluation" was computed following the same 

methodology employed by this publication.3 The market's benchmark factors 

(Rm – Rf, SMB, HML) for the period 1994-1997,4 were obtained from the 

calculations provided by Fama and French in French's website 

(http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html). 

Each company's coefficients were then weighted, using the market 

benchmark factors to obtain the company's score. This score thus reflects the 

important characteristics of the company and allows a comparison across 

different stocks. For every Israeli company its chosen American "counterpart" 

company was the one within the prospective set of counterparts that minimized 

the distance to the Israeli company's score. The final sample of Israeli companies 

as well as their respective American counterparts, consisting of 65 pairs of 

companies, appears in Table 2.  

For the purposes of the empirical estimation companies were further 

classified according to their main economic activity. A separation was then made 

between defense related companies and the rest of the companies. This 

classification was done according to the companies profile made by market 

analysts on yahoo finance and information publicly provided by the companies 

                                                 
3 The necessary data to calculate the excess return of these companies were obtained 

from the Center for Research in Security Prices (CRSP) data set. 

4The data was collected for the entire 1994-2001 periods for later use in the 

computation of the expected returns of the companies described below.  
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in their own websites or other financial websites. Out of the sample 23 Israeli 

companies were found to be involved in or with the defense, security or 

antiterrorism industries. These companies are identified from the rest of the 

companies in Table 2.   

Table 3 provides summary statistics differentiating between defense 

related and not defense related companies. Both types of companies experienced, 

on average, lower abnormal returns than their counterparts during the analyzed 

time period. The main difference across sectors is observed before the 

Palestinian uprising that started on September 28, 2000. For that period, the 

abnormal returns of defense related companies are lower relative to the one 

observed for their counterparts, whereas the abnormal returns of the rest of the 

Israeli companies are higher than the one observed for their counterparts. All 

four groups of companies exhibit negative abnormal returns between January 1, 

1998 and September 28, 2000 and positive abnormal returns for the remaining of 

the analyzed period. This observation highlights the importance of the control 

group. For, in the absence of a proper control group a significantly positive 

effect of terrorism on the stock valuations of the Israeli companies would have 

been wrongfully obtained.  

The daily number of terrorist attacks is used to measure the level of 

terrorism. The particular definition of terrorist attacks employed for the 

construction of the data set is the one stated by the US State Department, 

contained in Title 22 of the United States Code, Section 2656f(d). Accordingly, 

    "-- The term "terrorism" means premeditated, politically motivated 

violence perpetrated against noncombatant targets by sub national groups or 

clandestine agents, usually intended to influence an audience." 
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Specifically, the data set on terrorist attacks contains daily information 

on each and every fatal terrorist attack against noncombatants that occurred on 

Israeli soil from January 1st, 1998 until September 10, 2001.5 

Several explanations on the used definition of terrorist attack are in order. 

    a. Fatal: Due to the collection procedure constraints, only attacks in 

which someone besides the terrorist died were included. 

    b. Noncombatants: This term is interpreted to include, in addition to 

civilians, military personnel who at the time of the incident are unarmed and/or 

not on duty. 

    c. Israeli Soil: This includes occupied territories when under Israeli 

control. 

    The main sources of the data are the Israeli Foreign Ministry, the 

National Insurance Institute, the Israeli Defense Forces and two newspapers 

archives (Ma'ariv and Ha'aretz). 

To the best of my knowledge, this is the most accurate and 

comprehensive unclassified data set regarding fatal terrorist attacks against 

noncombatants on Israeli soil. The data are depicted in Figure 1. Summary 

statistics appear at Table 4.  Figure 1 and Table 4 clearly reflect the impact of the 

second Palestinian uprising. On average, there was less than one monthly attack 

between January 1st, 1998 and September 28, 2000. From September 28, 2000 

until September 10, 2001 the monthly average number of attacks increased to 

7.25.  

                                                 
5 The available data set on terrorist attacks extends, in fact, from 1949 until 2003. See 

Berrebi (2003) for a detailed description of the data set and its sources. 
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Several potential problems with the data are worth emphasizing. First, 

the data on terrorist attacks only indicate attacks in which someone besides the 

terrorist died. Thus, foiled attacks as well as "unsuccessful" attacks in terms of 

producing fatalities are not included. Terrorist attacks outside Israeli soil were 

not included either. Since the just mentioned types of attacks might impact the 

stock market valuation of Israeli companies vis-à-vis their American 

counterparts relevant terrorist events might be omitted.  

Second, some of the stocks of the Israeli companies are dually listed and 

traded both in an American market and the Tel Aviv Stock Exchange (TASE).6 

Given that short-term arbitrage opportunities are generally not available, it has 

been shown that for these type of stocks the domestic country usually emerges as 

the dominant market and the foreign market as the satellite one (Lieberman et al. 

(1999)). Therefore, share prices of these companies are mainly determined at the 

TASE, casting serious doubts about the validity of matching them with their 

American counterparts. In particular, differences in returns between stocks that 

are dually-listed and their respective counterpart could be attributed to 

differences in the general performance of the TASE relative to the respective 

American market and not necessarily to the effect of terrorism that only affects 

Israeli companies. The problem is solved by repeating the same analysis for all 

the companies and for the set of companies excluding arbitrage stocks. 

A third potential concern with the data is that observed fluctuations on 

the stock returns of Israeli companies might be caused by shocks to the Israeli 

economy that are not related to terrorism. If this is indeed the case an Israeli 
                                                 

6 From the resulting 65 Israeli companies in the sample there were 15 companies that by 

January 1, 1999 were dually-listed in two markets. These companies are identified in Table 2. 
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premium should observed as well. According to the econometric specification if 

indeed a premium exists, it would be captured by the intercept. On a similar 

note, every pair of companies might exhibit a specific permanent effect on their 

abnormal returns due to particularities of these two companies. For that reason 

all of the econometric estimations are repeated with added fixed effects to every 

set of companies. 

 160



www.manaraa.com

 
3. Methodology 

This section develops the empirical strategy used to test the impact of 

terrorism on stock returns. For that purpose event study methods are employed, 

whereby a given event that occurred at a predetermined point in time is treated 

as exogenous, and the impact of this event on the realization of a variable of 

interest is then studied (Campbell et al., 1997). In this case terrorist attacks are 

taken as the event of interest and their effect on the stock returns of Israeli 

companies relative to American companies is measured. 

 The full econometric estimation proceeds in several steps. In the first step 

the daily abnormal returns of every stock in the data set during the analyzed 

period is computed. This step proceeds as follows. First, the expected returns of 

company i's stock at date t,  is obtained from the following equation, ,ˆ i
tR

(1)  = Ri
tR̂ f

t +βi
1 Rm

t +β i
2 SMBt + βi

3 HMLt , 

where Rf
t is the market's risk-free rate, Rm

t is the excess return on the market 

portfolio, SMBt is the difference between the returns of portfolios composed by 

small and big size stocks, and HMLt is the difference between the returns of 

portfolios composed by high and low book-to-market stocks, all measured at 

time t.  

The abnormal return of stock i at time t, ARi
t, is then given by the 

difference between the observed returns and the expected returns, 

(2) ARi
t = Ri

t - . i
tR̂

 The next step is to subtract from the abnormal returns of every Israeli 

stock the abnormal return of its counterpart, in order to obtain the difference in 
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abnormal returns for every pair of counterparts, DARi
t. In the final step the 

following model is estimated, 

(3) DARi
t = α1 + α2 Tert + υt

 where Tert is a proxy to the existent level of violence in Israel.7 

Therefore, the coefficient α2 reflects the economic impact of an increase in the 

level of terrorism on Israeli stocks relative to their American counterparts. 

The common wisdom accepted so far implies that the expected economic 

impact of terror should be significantly negative. This is indeed the conclusion 

reached by a large number of studies using Israeli data. Fielding (2003a, 2003b) 

investigates the impact of political instability on saving and investment, 

respectively, during the period 1987-99. His results show that the savings ratio in 

Israel would almost double and investment would rise on average by 20% if 

there were no more politically related deaths in Israel. Eckstein and Tsiddon 

(2004) conduct a similar analysis on consumption, investment, exports and GDP 

per capita. They conclude that had Israel not suffered from terrorism over the 

last three years, its GDP per capita would have been 4 percent higher than its 

actual level. Perhaps more related to the variables of interest in the current paper, 

Eldor and Melnick (2004) study the consequences of terrorism on stocks traded 

at the Tel Aviv Stock Exchange. They find that the Palestinian uprising caused a 

significant decreased of around 30% on a TASE market index.   

In this paper the possibility that the effect of terror might be positive for 

some industries in the economy even if its overall effect is negative, is allowed. 

                                                 
7 Model (3) and all the subsequent models are estimated, both with and without 

company's specific fixed effects.  
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In particular, the expected impact of terror is not constrained to be uniform 

across companies but rather to depend on the company's main economic 

activities. For example, it is clear that the effect of terror on tourism is not the 

same as its effect on companies providing products and services related to the 

defense sector of the economy.8

To account for the effect just described a dummy variable that indicates 

whether a company is associated with defense, security or anti-terrorism 

products, services or clients is added in the second part of the econometric 

analysis. That is, the following model is estimated, 

(4) DARj
t =γ1 + γ2 Tert + γ3 Defi + γ4 Tert * Defi + ut

where γ2 measures the effect of terrorism common to all the companies, 

γ3 is a defense effect that controls for possible differences in the abnormal 

returns of companies in the defense sector compared to the rest of the 

companies, and γ4 is an interaction effect of terrorism on defense related 

companies. 

This model allow to explicitly test any systematic difference in the 

impact of terrorism on the stocks' returns of defense related companies compared 

to all the other companies. It also makes it possible to address the question of 

whether terrorism increases the abnormal returns of Israeli defense related 

companies compared to the abnormal returns observed in the control group.  

                                                 
8  Fishelson (1993) performs an industry decomposition to study the impact of the first 

Palestinian uprising (Intifada) on the levels and trends of the various real economic activities in 

Israel between the years 1987-89. He finds that the Intifada had a statistically significant effect 

on most economic activities, with the exception of various export related activities. He didn't, 

however, study the specific effect of violence on the defense related industries.  
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If the hypothesis is correct, and the effect of terror is not evenly 

distributed across industries, we should expect γ2 to be negative whereas γ4 

should be positive. Moreover, the sum of γ2 and γ4 should be greater than zero if 

the effects of terrorism on the stock prices of Israeli companies in the defense 

sector vis-à-vis their American counterparts are positive. 

 164



www.manaraa.com

 

4. Results 

 Tables 5 and 6 provide parameter estimates for the two models above 

using different time spans for the level of terrorism. The only difference between 

the tables is that Table 5 includes all the available stocks whereas Table 6 

includes only stocks that are not dually-listed. The results of all the different 

specifications convey a similar message; namely, terrorism has a positive effect 

on the stock returns of Israeli companies involved in or with defense, security or 

anti-terrorism products or clients and a negative effect on the rest of the Israeli 

companies, regardless of the time frame used to measure the level of terrorism. 

Table 5 reports the results of the estimation of equations (3) and (4) by 

ordinary least squares. In the first two columns terrorism is measured using a 

dummy variable equal to one from September 28, 2000 and onwards. In columns 

(3) and (4) terrorism is measured using the number of monthly terrorist attacks; 

columns (5) and (6) contain the results of the estimation when looking at the 

weekly number of attacks; finally, the last two columns report the obtained 

results when looking at the daily number of attacks.9  

According to all the obtained results, the data show a significant negative 

relationship between terrorism and abnormal returns of Israeli companies only 
                                                 

9 The time difference between Israel and the US creates a problem when using daily 

attacks. Attacks perpetrated before the closing of the stock markets might show an effect on the 

same day, whereas the effects of attacks perpetrated after the closing of the stock market are 

captured the next trading day. Weekends and holidays create the same concern. The same 

empirical analysis was conducted with the inclusion of lags of the daily attacks in order to 

account for the possibility described above. The results, available from the author upon request, 

are basically the same. 
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when the defense effect and the interaction effect are included in the estimation. 

In other words, as terrorism has a negative effect on some sectors of the 

economy and positive effects on other sectors, pooling them together 

misrepresents the overall effect of terrorism. Moreover, if the positive and 

negative effects cancel each other out one may reach the wrong conclusion; that 

is, that terrorism has not a significant impact on the abnormal returns of Israeli 

companies relative to their counterparts. 

The terrorism effect shown in column (2) indicates that over 5% of the 

decrease in the valuation of an Israeli company not related to the defense 

industry can be explained by the Palestinian uprising that started in September 

2000. Columns (4), (6) and (8) provide additional estimates of the impact of an 

increase in the level of attacks on the abnormal returns of a non-defense-related 

Israeli company. These effects vary from 0.7% to 2% depending on whether 

attacks are measured using monthly, weekly or daily data. The effect of monthly 

attacks is significant at statistically accepted levels, whereas the effect of weekly 

attacks is only marginally significant (at the 12% level).10   

The defense effect estimated in the even columns is not significant on a 

consistent basis. This suggests that the behavior of the relative abnormal return 

                                                 
10  Daily attacks are not significant in any of the estimated models, even when lags of 

this variable are included. It is not clear, however, what is the minimum time needed for 

information regarding terrorist attacks in Israel to be publicly available in a reliable way 

internationally. Given the issues involved with daily data described above, I am reluctant to 

conclude that markets are not efficient. Eldor and Melnick (2004) specifically test and conclude 

that the TASE is efficient since the value of stocks immediately reflects the impact of terrorist 

attacks.  
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of Israeli defense related companies is not significantly different from the one 

exhibited by the remaining companies. The fact that also the intercept is not 

statistically significant for any of the different specifications implies that there is 

not an "Israeli effect" on the abnormal returns of the companies.11

Terrorism is, according to the results of the estimation, what influences 

the abnormal return of companies in the defense sector differently from the rest 

of the companies. The estimates indicate that the abnormal returns of Israeli 

defense related companies increased by over 7% relative to their American 

counterparts as a consequence of the Palestinian uprising. The evidence 

regarding the overall effect of terrorism on defense related Israeli companies in 

shorter time spans is also significantly positive: an effect in the order of 1% to 

2.5% is obtained using monthly and weekly data respectively.12  

As mentioned above, the fact that several of the Israeli companies are 

traded simultaneously at the Tel Aviv Stock Exchange and at one of the 

American markets considered to build the data set could potentially cause a bias 

in the results. Table 6 addresses this issue by showing the results of the analysis 

when the sample is restricted to Israeli companies that traded exclusively at 

American markets.  

The results obtained using this different data set are essentially identical 

to the ones observed using the full sample. Namely, the observed effect of 

                                                 
11 The fact that the intercept is not significant doesn't mean that they may not be specific 

fixed effects for each company. Table 7 addresses this alternative specification using a model 

with companies fixed effects.  

12 The hypothesis that γ2 + γ4 = 0 is rejected at the 10% significant level for all the 

specifications except the one using daily terrorist attacks.  
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terrorism on abnormal stock returns is still insignificant when no differentiation 

is made across industries. Moreover, once the interaction variable for the defense 

sector is introduced, terror attacks shows a significantly negative effect on Israeli 

companies overall, and a positive effect on defense related companies. From the 

table follows that the positive impact of terrorism on the defense sector is higher 

than the one observed when the full sample was used. In particular, once 

companies that are dually listed are excluded from the sample the observed 

effect of terror on the defense sector is roughly one standard deviation higher 

than the one obtained before, regardless of the time frame used to proxy for 

terrorism. Moreover, the overall effect of terrorism on the defense sector (γ2 + 

γ4) is also higher under this restricted sample and it is significantly positive for 

all the specifications at the 5% significant level. 

Table 7 provides estimates for equations (3) and (4) including companies' 

fixed effects. The results are basically the same to the ones obtained without 

including fixed effects. Moreover, an F-test of the null hypothesis that all pairs 

of counterparts' specific fixed effects are equal to zero cannot be rejected at the 

99% level. This provides empirical support to the propensity matching procedure 

carried on to build the control group, as each company particular characteristics 

seem to cancel out with the particular characteristics of its counterpart; that is, 

the results of the F-test corroborate that the behavior of the relative abnormal 

returns of every pair of counterparts is not significantly different from the one 

observed in the rest of the pairs, once the level of terrorism and whether or not 

these companies belong to the defense industry are controlled for.  
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5. Conclusions 

This paper empirically assessed the impact of terrorism on the stock 

values of Israeli companies that traded in American markets. The main 

contribution of this paper was to show that the impact of terrorism is not uniform 

across companies belonging to different industries. Overall, the obtained 

evidence strongly suggests that terrorism has a positive impact on the stock 

valuation of companies involved in or with defense, security or anti-terrorism 

products or clients, whereas the effect of terrorism on the rest of the companies 

is significantly negative.  

 This paper provides an initial step towards a better understanding of the 

differential impact of terrorism on different economic activities. The important 

economic ramifications of studies along these lines cannot be overstated in a 

world where proliferation of terrorism has reached unexpected levels. As an 

example, I conjecture that the differing effects of terrorism across industries 

should lead to a reallocation of resources in countries that expect to suffer long 

periods of violence in the future. I hope to be able to assess this empirical 

conjecture in the near future.  
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