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Abstract: 

as in the case of the prediction of particularly violent earthquakes, forecasting extremely 

ex post and ex ante

forecasts could provide a transparent risk assessment tool to decision makers. 
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and Woodard9

ex post and ex ante predictions and some general remarks.

2.  Predicting political violence: Structural versus  
procedural approaches

cast.10 First, media and government agencies often rely on the predictions, sometimes 

satisfactory, as Kahneman11 and Tetlock

of the specialists, inaccurate forecasts do not necessarily lead to a loss of reputation. 

consulted. It is therefore not surprising that an evaluation of the predictive accuracy 

13 

varying complexity.14 This approach takes expert information on the strength, the 

The Annals of Applied Statistics
10

11 Daniel Kahneman, Thinking Fast and Slow
 Philip E. Tetlock, Expert Political Judgment

13  Naomi Bosler and Gerald Schneider, The Oracle or the Crowd? Experts versus the Stock Market in Forecast-

14  Bruce Bueno de Mesquita, Predicting Politics
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proach has found various applications especially in the analysis of EU decision mak
ing15

16 In our 

et al.17

Laitin18, Rost et al.19, for instance, also have predicted the onset of  several internal 
 

that a particular region carries a higher risk of experiencing earthquakes than another 

can use this approach to forecast ex ante the risk of political violence for a year not 

years, resorted to temporarily and spatially disaggregated event data. The appear

formation sources such as social media.  Ruhe , for example, attempts to forecast 

15 Political Studies, 

The European Union Decides
16  Interna-

tional Organization
17

American Journal of Political Science
18 American Political Science Review, 

19 Social 
Science Research

American 
Journal of Political Science
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NEPS Working Paper
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3. Using power laws as a tool for procedural con"ict forecasts

 

 

of occurrence of every event, like a massacre, is inversely proportional to its magni
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min

31

scholars can use the scaling parameter to predict such incidents.33 

against civilians34 35, 
Scharpf36

Contemporary Physics, Vol. 46, No. 
op. cit

op. cit. op. cit.
op. cit.

30

31 op. cit.
 Clauset and Woodard, op. cit.

33  The method requires a stationary production process of events. For the ex ante

34 Eck and Hultman, op. cit. op cit
35 op. cit.
36  Adam Scharpf, Massacres and the Power Law  Explaining and Predicting One-Sided Violence, Konstanz 
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37 In Europe and Latin America 

1995. Our data source is the Konstanz One-Sided Violence Event Dataset.38 Because 

39

experiencing at least one event of size x or larger.40 Among the displayed atrocities 

37

op. cit.
38 Schneider and Bussmann, op. cit.
39

European Journal of Population

40

 

Region Power law No power law Total (%) 
 

Africa 45.5% 54.5% 100.0% 
 (10) (12) (22) 
Americas 100.0% 0.0% 100.0% 
 (2) (0) (2) 
Asia 50.0% 50.0% 100.0% 
 (2) (2) (4) 
Europe 100.0% 0.0% 100.0% 
 (5) (0) (5) 
Middle East 31.3% 68.8% 100.0% 
 (5) (11) (16) 

Total (%) 49.0% 51.0% 100.0% 
N (24) (25) (49) 
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the Srebrenica massacre is readily identifiable. The estimated power law feanrres a 
scaling parameter of a= 1.84 (± 0.08) which implies that the probability distribution 
is considerably heavy-tailed.41 

Figure 1-B depicts om prediction results for the historical probability of the Sre­
brenica massacre.42 Given the finite sample, we need to accmmt for tmcertainty in 
the estimated power law parameters, which is done by estimating slightly diverging 
power law models.43 We accmmt for tmcertainty in parameters by estimating 10,000 
bootstrapped power laws. 90% uncertainty inteiVals of the ex post probabilities are 
constructed by sampling 1,000 synthetic data sets from evety bootstrap power law 
model. For the Bosnian war, we ascertain an historical probability of 49% (25o/o-
73%) for at least one violent event of 6,000 or more civilians killed between 1990 
and 1995.44 These probabilities suggest that the massacre in Srebrenica was not a 
statistical outlier but rather a typical outcome of tl1e process w1derlying this conflict. 

Figure 1: Predicting massive violence against civilians during the Bosnian war. 
1990-1995. using power laws. 

1-A: Identifying the probability distribution of violence severity 
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Note: Data taken from Konstan= One-Sided Violence El'e111 Dataset (KOSVED). 

x). the power law IS displayed as a straight line with a slope of a-1 
41 We checked the goodness-of-fit between the estima~d power-law distnbuuon and the dallL The power-law 

dutnbuuon IS a plaus1ble model of the data. Please note, however, thai thu IS also ~ for olhcr heavy-tailed 
d!stnbuhons which can therefore not be rejected as plansible models 

42 The Srebreruca massacre was excluded from the data before esrunaung 11S butoncal probability. 
43 Clauset IUld Woodard, op. cit. , pp. 184~1841. 
44 The eslunauon method allows us to bold the lower bound of the power law models x.,.. constant. The resulting 
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min and scaling 
parameters. Data taken from the Konstanz One-Sided Violence Event Dataset

4. Reporting violent events in Syria

counts in real time. Organisations actively make use of internet platforms, social 
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data. The Syrian Shuhada45 and the Center for Documentation of Violations in Syria 
46 Syr-

ian Revolution General Council or the Syrian Network for Human Rights, the Syrian 
Observatory for Human Rights or the March 15 Group

Sana 
47 and 

Human Rights Data Analysis Group 

from various Syrian sources. To date the United Nations and other international ac

48

49 

50 In the case of Syria, Guilliard51  

are openly critical of the regime.  Little access for independent actors is particularly 

International Commission of Inquiry for Syria, points out.53 In order to make use of 

crucial.54

45
46

47 BBC News

48
Bentech Human Rights Program 

49

50  Peter Andreas, Kelly M. Greenhill, Sex, Drugs and Body Counts  The Politics of Numbers in Global Crime and 

51
Junge Welt

The Independent

53
United Nations

54
Oxford Research Group
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Syrian Shuhada55 main

 Congressional 
Research Service56 Syrian Shuhada57

The Martyrs of Syrian Revolution 58 It 
also lists VDC59

Local Coordination Committees, and 

60 Various 
61  

Der Spiegel
 and the Foreign Policy Magazine uses it for their analyses.63 Because the 

Syrian Shuhada64 65

Syrian Shuhada66

55 Syrian Shuhada, op. cit.
56

Congressional Research Service

57 Syrian Shuhada, op. cit.
58 Group of The Martyrs of Syrian Revolution

Martyr. 
59 VDC, op. cit.
60 Ibid.
61  These NGOs include Human Rights Watch, Fédération Internationale des Droits de l’Homme or the Cairo 

Institute for Human Rights Studies.
Der Spiegel

63 Foreign Policy 

64 Syrian Shuhada, op. cit.
65 VDC, op. cit.
66  Syrian Shuhada, op. cit.
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Note: Data taken from the Syrian Shuhada

Note: Horizontal lines indicate vetoes in the UN Security Council. Data taken from the Syrian Shuhada 
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67 Only 

68  

On this day approximately 374 people died. The disaggregated data here leads us to 

69 

70 
While in individual cases the Syrian military seems to target civilians for tac

amongst the civilian population are the result of intentional shelling and extensive 
71

67 Reuters

68  New York Times 

69 New York 
Times

70 United Nations 

71 UN Human Rights Council, op. cit.
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5. Forecasting violent events in Syria

 Based on this principle, 

ing use of the Syrian Shuhada 73

74

ex 
ante forecast of the violence against civilians for nearly three months starting on the 

Syrian Shuhada min

the result of the relatively high value of the scaling parameter. This is especially ap

75 

ex post prediction 

76 Even an imaginary day in 

73 Syrian Shuhada, op. cit.
74  As the Syrian Shuhada

75

76 Rationality and Society, 
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Figure 3: Predicting violence against civilians in Syria between March 2011 and 
Febnuuy 2013 using power laws. 

3 A: Identifying the probability distribution of violence severity 

0 Empirical data 
···--· Power law 

Number of civilians killed 

Note: Data taken from Syrian Shuhada database. 

3-B: Ex post prediction of violence against civilians 

Horns 
Offensive 

0 Empirical data 
--Prediction models 

Number of civilians kiUed 

Note: The figure displays l 00 of 10.000 bootstrap power law tail models with fL'Ced Xmin = 45 and vary­
ing scaling parameters for a massacre of at least 250 civilians killed. Data taken from Syrian Shuhada 
database. 



65

 

min

each tail model. Data source is the Syrian Shuhada

ex ante

77

78

79

risk of massacres. Second, in order to forecast the likelihood of extreme massacres 

77

78 op. cit., footnote 10.
79 op. cit., p. 396.

Number of civilian 
fatalities 

Probabilities  
of occurrence 

90% uncertainty 
intervals 

250 79.8% 59.4% - 94.1% 

360 46.7% 25.4% - 68.7% 

500 24.0% 10.6% - 41.0% 

750 8.9% 2.9% - 17.7% 

1,000 4.4% 1.2% - 9.5% 
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80

xmin 90day
st Syrian 

Shuhada

80
th th

killed civilians.

Number of 
civilian 

casualties 
Tail model 

  
scenario with 
N90day = 412 

Status quo  
scenario with 
N90day = 823 

Pessimistic  
scenario with 
N90day = 1650 

 Power law 65.1% 87.3% 98.1% 

125 Stretched exponential 61.6% 84.6% 97.3% 

 Log-normal 60.1% 83.4% 96.7% 

 Power law 15.4% 28.2% 47.6% 

250 Stretched exponential 12.6% 23.3% 40.8% 

 Log-normal 10.7% 20.0% 35.6% 

 Power law 2.6% 5.2% 10.0% 

500 Stretched exponential 1.9% 3.6% 7.1% 

 Log-normal 1.3% 2.6% 5.0% 
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even under the pessimistic scenario.

Evaluation:81

crucial test to our system. Given the extremely rare character of events of this size 

makers to react to the continuing violence. To assess the accuracy of our ex ante 
Syrian Shuhada

ate setting to evaluate our forecasts.

day of this magnitude to occur. 

civilians.83 Syrian Shuhada84

marking the most violent day in one of the Syrian governorates since the start of the 

position of anticipating this event and of undertaking adequate steps to prevent this 
tragic event from occurring.

81
 Syrian Shuhada, op. cit.

83 BBC News

84 Syrian Shuhada, op. cit.
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6. Discussion and conclusion

Our analysis reveals clearly that the lack of an early humanitarian intervention exac

85 
Fortunately, there is an increased interest of some Western decision makers in early 

86 

Our Man in Havana and The Tailor of Panama 

ex ante 

the radical alternative to repudiate completely the analysis and the prediction of actual 

85

86
International Studies Review

International Studies Review
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