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Introduction

Since riots and demonstrations began across the Arab world 
in December 2010, dictators and their regimes have fallen. 
Zine El Abidine Ben Ali in Tunisia, Hosni Mubarak in 
Egypt, Muammar Gaddafi in Libya, and Ali Abdullah Saleh 
in Yemen were all forced to resign from power, albeit in 
different ways. Despite their differences, a common char-
acteristic of the uprisings that brought down those dictators 
was their relatively short durations. Internal and external 
observers alike have been surprised by the speed with 
which old regimes fell, even as the stability of their succes-
sor regimes is far from being secured.

The insurgency in Syria constitutes a special case in this 
context. After nationwide demonstrations began in March 
2011, the dispute between the protest movement and the 
government did not lead to a quick end, either by opposi-
tion victory or Bashar al-Assad securing his power. Instead, 
the conflict evolved into what fulfils all the criteria of a 
full-scale civil war or insurgency1 (Gleditsch et al., 2002; 
see also Lyall, 2010): it takes place within a state; it involves 
the central government as one of the principal actors; it 
results in a minimum of 25 battle-related combatant fatali-
ties within a 12-month period; and all parties involved 
demonstrate military activity that causes battle-related 
deaths suffered by either side. In total, Price et al. (2013) 
estimate 92,901 casualties (both battle-related and civilian) 

between March 2011 and April 2013. The most recent fig-
ures released in April 2014 by the Syrian Observatory for 
Human Rights suggest that at least 150,000 people have 
been killed since the beginning of the uprising.

At the time of writing this article, it seems unclear when 
the fighting will come to an end, and estimates have varied 
widely. On one hand, some experts have suggested that “the 
Syrian civil war may well turn out to be shorter than gener-
ally anticipated” (Balcells and Kalyvas, 2012a) and that “the 
regime appears to have only a few weeks left [as of 
December 2012] before it collapses” (White and Tabler, 
2012). On the other hand, the International Crisis Group has 
indicated that “the conflict’s evolving dynamics do not sug-
gest a quick denouement” (International Crisis Group, 
2012a) and that the conflict will continue, as a decisive mili-
tary victory for either side is unlikely (International Crisis 
Group, 2013). The group’s most recent report (International 
Crisis Group, 2014) underlines this again.

To the best of our knowledge, however, there are no sys-
tematic predictions of the length of the Syrian insurgency, 
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despite the importance of such an exercise for policymak-
ers and scholars alike.2 For example, insights on the dura-
tion of the Syrian insurgency could help us anticipate 
whether we will see military intervention by Syria’s neigh-
bours (Biddle et al., 2012), or whether neighbouring coun-
tries will be destabilized through continuous refugee flows 
or ethno-sectarian polarization along Sunni–Shia lines (see 
International Crisis Group, 2012b).

We address this uncertainty by systematically predicting 
the length of the Syrian insurgency. This is in line with 
Ward et al. (2010: 364) who highlight that scholars should 
“be willing to make predictions explicitly – and plausibly 
be wrong, even appear foolish – because our policy pre-
scriptions need to be undertaken with results that are drawn 
from robust models that have a better chance of being cor-
rect. The whole point of estimating risk models is to be able 
to apply them to specific cases.” Methodologically, we fol-
low and expand on Bennett and Stam (2006) who predicted 
the length of the 2003 war between the US and Iraq.3 To 
this end, using out-of-sample techniques, we first assess the 
predictive capacity of 69 explanatory variables on insur-
gency duration, employing insurgency data from Lyall and 
Wilson (2009) and Lyall (2010) as a starting point. After 
determining the final model with the highest predictive 
power, Syria is categorized according to those variables in 
this model. Based on in-sample approaches, we then pre-
dict the length of the Syrian uprising for three different sce-
narios. The most realistic point prediction for the length of 
the Syrian insurgency is 5.12 years since its beginning, 
which suggests an end date between the end of 2016 and 
early 2017.

Predicting insurgency durations: Data 
setup

To identify the most important predictors, we use data from 
Lyall and Wilson (2009) that cover 286 insurgencies 
between 1800 and 2005 (see also Lyall, 2010). The advan-
tage of these data is that they offer a wider variety of vari-
ables relating to the combatants’ military capabilities and 
strategies than other comparable sources. Note that despite 
our interchangeable treatment of the terms ‘civil war’ and 
‘insurgency’, it may seem that Lyall and Wilson (2009) 
focus exclusively on insurgencies in which rebels resorted 
to guerrilla warfare as defined through ‘hit-and-run’ tactics 
and the attempt to win the allegiance of the civilian popula-
tion (Lyall, 2010: 175). However, Kalyvas and Balcells 
(2010) show that the data do in fact include a significant 
number of conventionally fought civil wars.

We first dropped all civil war cases that: (1) were fought 
by foreign counterinsurgents or as anti-colonial wars;4 and 
(2) started in the pre-1945 period5 in order to create a more 
homogenous data set of cases. We also exclude Lyall’s 
(2010) 21 right-censored observations, i.e. all insurgencies 

that were ongoing by the end of 2005. Ultimately, after 
accounting for missing values, we obtained a data set of 98 
insurgencies that started and ended between 1945 and 2005.

We use Lyall and Wilson’s (2009) coding of insurgency 
start and end dates (see also Lyall, 2010). The former is 
defined as the first large-scale insurgent attack or open dec-
laration of hostilities, while the latter is coded once the gov-
ernment or the insurgents have achieved their objectives. 
This also includes the last day of war-related fatalities or 
once a peace deal has been reached. On average, in our data 
an insurgency lasted about eight years.

Theoretical considerations and out-of-
sample predictions

Which factors influence the duration of civil wars and 
insurgencies? Studies dealing with this question primarily 
rely on the idea that conflicts continue if at least one set of 
belligerents believe a dispute is more beneficial than peace 
(e.g. Balch-Lindsay and Enterline, 2000; Brandt et  al., 
2008; Collier et  al., 2004; Cunningham, 2006, 2010; 
Fearon, 2004; Fearon and Laitin, 2003; Hegre and 
Sambanis, 2006; Lyall, 2010; Mason and Fett, 1996; Regan, 
2002). We therefore deal with issues of willingness and 
opportunity (Most and Starr, 1989; Starr, 1978). First, will-
ingness is generally “concerned with the processes and 
activities that lead men to avail themselves of the opportu-
nities to go to war” (Starr, 1978: 364). In the civil war dura-
tion literature, one can find this willingness aspect 
particularly when scholars discuss existing (or new) griev-
ances. Second, Starr defines opportunity as the ‘possibility 
of interaction’: “interaction exists between individuals of 
one nation state so that it is possible for conflict to arise – 
and to arise over values potentially important enough to 
warrant the utilization of violent coercive action” (Starr, 
1978: 368). Put differently, ‘opportunity’ refers to a set of 
possibilities and constraints in the context of conflict dura-
tion and describes those factors that increase the likelihood 
that belligerents can sustain fighting. Most scholars empha-
size the importance of ‘greed’ factors in terms of the oppor-
tunity to continue fighting.

After setting up our data and consulting the relevant lit-
erature on insurgency and civil war duration, in light of the 
willingness and opportunity framework, we identified 69 
explanatory variables that were likely to affect the duration 
of these types of conflicts. These variables fall into the clus-
ters of: (1) physical terrain and geography; (2) cultural ter-
rain; (3) insurgency power; and (4) state power.6 Note that 
Lyall (2010: 187) actually examines the duration of insur-
gencies and civil wars, as well; thus, his core model might 
constitute an obvious choice for predicting the length of the 
Syrian insurgency. In fact, we also considered his core 
model and the explanatory variables therein as the base for 
our predictions. However, all our calculations demonstrate 
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that the predictions based on Lyall’s (2010) explanatory 
variables are less accurate than those stemming from our 
final model that (partly) differs from his setup. We there-
fore concentrate on our results, but point to Lyall (2010) for 
comparison.

In order to assess the predictive accuracy and strength of 
our 69 variables for the duration of insurgencies, we con-
ducted out-of-sample predictions via a cross-validation exer-
cise of 69 bivariate models (Ward et  al., 2010: 364). 
Cross-validation relies on dividing existing data into subsets, 
using random assignment of the cases to the different sets. 
All except one of the subsets are then pooled together and 
routinely estimated by applying the preferred model specifi-
cation.7 The remaining subset, called the ‘test set’ (Ward 
et al., 2010: 370), subsequently serves to assess the predic-
tive power of the model estimated on the pooled subsets – in 
our case, only one explanatory variable at each time.

Specifically, we performed a five-fold cross validation 
exercise for each variable, which we repeated ten times 
(Ward et al., 2010). To this end, we randomly divided our 
sample into five equally-sized subsets, pooled four in order 
to ‘train the model’ (i.e. to estimate the coefficients and 
parameters of interest), and kept one as the test set. After 
this exercise, we assessed the out-of-sample predictive 
power of each variable by following Bennett and Stam 
(2009: 259), who rely on Costner’s (1965) measure of the 
proportional reduction of error (PRE) for duration models, 
which is defined as

	
PRE

(Sum of absolute months

of error from naive model

sum of absolut

=

−
ee months

of error from improved model)

Sum of absolute months of

errorr from naive model

.
	 (1)

We repeated this procedure five times for 10 different parti-
tions of the sample, yielding 5 × 10 = 50 different PRE 
values for each variable, from which we finally calculated 
the average PRE.8

Out of the 69 variables, we then: (1) identified those 10 
predictors with the highest PRE values; and (2) calculated 
the PRE measures when dropping each of these 10 varia-
bles from the model separately and combinations thereof. 
Ultimately, we obtained the highest average out-of-sample 
PRE with a value of 0.2369 (SD of 0.0305) when estimat-
ing a model that relies on eight covariates.9 This PRE value 
of 0.24 of our final model can be interpreted as an average 
24% reduction in total error in the 10 rounds of out-of- 
sample prediction when compared to an empty model. In 
comparison, note that the model based on Lyall (2010) 
yields a negative PRE-measure of −0.005 (with a SD of 
0.031), indicating an out-of-sample performance that is on 
average worse than that of an empty model.

Our final eight variables are defined theoretically and 
empirically as follows. First, there is Non-contiguous terri-
tory. Countries experiencing an insurgency with non- 
contiguous territory are “countries with territory holding at 
least 10,000 people and separated from the land area con-
taining the capital city either by land or by 100 km of water” 
(Fearon and Laitin, 2003: 81). Non-contiguous territory 
makes it easier for rebels to find sanctuaries into which the 
central government is unable to project power. This is likely 
to prolong civil wars.

Second, there is Size of second largest ethnic group, i.e. 
“a measure of the share of population belonging to the sec-
ond largest ethnic group” (Fearon and Laitin, 2003: 78). 
This variable operationalizes how equal demographic power 
is distributed between the major ethnic groups. In countries 
where ethnicity is politically salient, roughly equally-sized 
ethnic groups are likely to translate into combatants of simi-
lar strength, thereby prolonging insurgencies.

Third, insurgents might rely on contraband to finance 
their campaigns. Fearon (2004), among others, argues that 
“cocaine, precious gems, or opium” constitute another 
source of rebel income (next to, for example, foreign states 
or diasporas) that can be used to purchase weapons, other 
resources, draft and train fighters, etc. Given that contra-
band then raises the capabilities of the insurgents, it is 
likely to increase the duration of civil wars. We denote this 
binary variable as Contraband.

Fourth, we employ the dichotomous variable Cold war 
in order to capture insurgencies that took place during the 
period 1949–1989 (Cold war= 1) or after the Cold War 
(Cold war= 0). According to Strauss (2012: 196ff; Fearon, 
2004: 280f), insurgencies and civil wars during the Cold 
War lasted longer, primarily due to the higher support that 
insurgents could expect from the superpowers.

Fifth, there is External support, which is “a scaled vari-
able that measures whether insurgents received two critical 
types of assistance: material economic and military aid, and 
the ability to use a neighboring country as a sanctuary” 
(Lyall and Wilson, 2009: 84). Rebels capable of drawing on 
external sanctuaries or support from third parties become 
more powerful in relation to the government and, hence, 
are able to sustain their military effort for a longer time.

Sixth, in terms of governmental support, Regan (2002) 
coded a variable that captures economic interventions in 
favour of the government by a third party. The underlying 
theoretical rational for the Economic intervention  
government item is that, given a third-party intervention, 
governments can rely on more resources in their counterin-
surgency campaigns, which may lengthen civil wars. Regan 
(2002) finds empirical support for this claim. Somewhat 
surprisingly, the military intervention variables from Regan 
(2002) scored comparatively low predictive power and, 
thus, are excluded from our final model.

Seventh, the government might make use of helicopters. 
This variable Rotary-wing assets measures whether an 
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incumbent deployed 25 or more helicopters during an 
insurgency (Lyall and Wilson, 2009: 84). In general, the 
usage of helicopters gives rise to governmental strategies 
aimed at suppressing insurgents rather than strategies 
intended to establish the more permanent, on-the-ground 
presence in rebel-influenced areas that would be necessary 
to destroy the insurgents’ organization. This is likely to 
allow the insurgents to continue their military efforts.

Finally, we include Conventional insurgency, which 
codes whether rebels and governments in the conflict pre-
dominantly use heavy armour and weaponry, resulting in 
clashes along defined front lines and/or between armed col-
umns (Kalyvas and Balcells, 2010: 419). Conventionally 
fought insurgencies tend to be significantly shorter in their 
duration, as opponents see direct and decisive confronta-
tion rather than the attrition through indirect confrontation 
that is typical of guerrilla warfare (Arreguin-Toft, 2001).

In-sample predictions

Based on our results from the out-of-sample predictions, 
we now turn to the in-sample predictions that bring us 

closer to estimating the length of the Syrian insurgency. We 
estimated the full model using the eight strongest predictors 
along substantive quantities of interest and calculated the 
PRE measure of this Weibull regression model to illustrate 
its in-sample predictive power. In this estimation, which is 
summarized in Table 1, the sign of the coefficient indicates 
how a covariate affects the hazard rate: a positive coeffi-
cient increases the hazard rate and, therefore, reduces the 
expected duration, while a negative coefficient decreases 
the hazard rate and therefore increases the expected dura-
tion. While all covariates have the expected impact on the 
duration of insurgencies, our calculation of this model’s in-
sample PRE yields a value of 0.295: i.e. we achieve a 30% 
reduction in total error from the full model relative to an 
empty model. This result seems promising in comparison to 
other studies that seek to predict the duration of wars. For 
example, Bennett and Stam (2009: 266) achieved a slightly 
lower PRE of 0.20 for their final model, while the model 
estimation based on Lyall (2010) achieves an in-sample 
PRE of 0.073.

Figure 1 plots the predicted insurgency duration against 
the observed durations of insurgencies. Evidently, the rela-
tionship is highly positive with a pairwise correlation of 
0.65 (p < 0.000). Thus, this figure essentially mirrors our 
assessment according to the PRE above. Our model also 
constitutes an improvement over Lyall (2010): the pairwise 
correlation between observed and predicted durations is 
only 0.43 (p < 0.000) in Lyall’s work. Nonetheless, there 
are absolute differences between predicted and actual dura-
tions in our setup: the average absolute error is 1585.83 
days (about 4.34 years), and the model also seems to under-
predict the duration of insurgencies, with an average differ-
ence of −794.77 days between predicted and actual 

Table 1.  Final model for prediction: Weibull regression model.

Final model
(1)

Substantive 
effects

  (2)

Non-contiguous territory –0.76 109.43
  (0.30)** [21.67; 237.34]
Size of second largest 
ethnic group 

–2.27 112.77
(1.00)** [23.20; 238.28]

Contraband –0.39 29.14
  (0.20)* [–0.82; 62.14]
Economic intervention 
government 

–0.41 44.39
(0.17)** [7.02; 88.53]

Cold war –0.60 42.58
  (0.22)*** [11.51; 81.12]
External support –0.34 65.58
  (0.11)*** [19.34; 131.24]
Rotary-wing assets –0.34 38.17
  (0.22) [–9.05; 92.04]
Conventional insurgency 0.83 –52.20
  (0.22)*** [–91.22; –21.64]
Constant –6.95  
  (0.74)***  
Observations 98  
Log pseudolikelihood –148.98  
p 1.08 (0.10)  
Wald χ2 84.08***  

Table entries are coefficients in column (1) or the average simulated 
change in predicted duration (in months = 30 days/month) in column (2) 
when moving from the minimum towards the maximum of a respective 
variable while holding all other variables at their means; robust SE in 
parentheses; 95% confidence intervals in brackets; *significant at 10%; 
**significant at 5%; ***significant at 1% (two-tailed).
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durations. For comparative purposes, the model based on 
Lyall (2010) shows an average absolute error of 2069.71 
days and underpredicts the duration of insurgencies on 
average by −997.32 days. Thus, we adjust our point predic-
tions for the length of the Syrian insurgency below accord-
ing to an average difference of −794.77 days between 
predicted and actual durations.

Predicting insurgency durations: How 
long will the Syrian insurgency last?

What does this model predict for the case of Syria? We cal-
culated the predicted duration of the current Syrian civil war 
for three different scenarios that are based on a general 
uncertainty among experts and scholars with regard to two 
factors: (1) an irregularly fought insurgency with economic 
support for the government by a third party; (2) a conven-
tional insurgency without governmental economic support; 
and (3) a conventional insurgency in which the regime 
receives economic support from a third-party state. Covering 
all possible scenarios in this regard, instead of ignoring cur-
rent controversies and opting for a somewhat deterministic 
assessment, would increase the value of our research. Put 
differently, the values for six out of our final model’s eight 
variables are held constant throughout the calculations, 
reflecting their invariable character in the context of the 
Syrian insurgency. First, the Syrian territory is contiguous. 
Second, Shia (i.e. Alawites, Ismailis, and other Shia  
combined), as the second-largest ethno-religious group, 
comprise about 14% of the population. Third, the insurgents 
cannot and do not use finances from contraband. Fourth, the 
insurgency takes place after the Cold War. Fifth, Assad can 
still rely on rotary-wing assets and the regime’s command of 
the skies is given – particularly since a no-fly zone has not 
been imposed at the time of writing this article. Finally, the 
insurgents are externally supported in the form of sanctuary 
and material support (e.g. Holliday, 2012).

Our scenarios consequently focus on variation in two 
variables: whether the Syrian insurgency is fought irregu-
larly or conventionally, and whether the government 
receives economic support from a third party. Table 2 sum-
marizes the predictions for these scenarios. First, when 

assuming an irregular insurgency, i.e. guerrilla warfare in 
which the rebels and the government do not predominantly 
use heavy armour and weaponry (Kalyvas and Balcells, 
2010: 419), our model suggests a point estimate of 6.34 
years in length. Adjusting for the systematic underpredic-
tion in our model, we obtain a point estimate of 8.52 years. 
Hence, depending on the possible codings for the start date 
of the Syrian insurgency, which could be in March 2011 
(when the demonstrations started), on 29 July 2011 (when 
the former Syrian Army Colonel Riad al-Asaad announced 
the formation of the Free Syrian Army), or in early 
September 2011 (when the first major clashes between the 
Syrian Army and the armed opposition occurred in the Idlib 
province), our model predicts that the fighting might even 
continue until early 2020.

However, there are reasons to believe that the situation 
might not turn out that badly. While the Syrian civil war 
may have started as an irregularly fought insurgency, it 
seems to have turned into a conventional conflict due to 
growing rebel capabilities (Balcells and Kalyvas, 2012a), 
which are (partly) caused by the foreign support they 
receive (Borger, 2012). Moreover, after about three years of 
fighting, the economic capabilities of the Syrian regime are 
decreasing, with international support increasingly vanish-
ing as well. Put differently, if the Syrian insurgency is actu-
ally a conventionally fought civil war and Assad’s regime 
cannot rely on (much) economic support from an outside 
party, our model gives a point prediction of about 2.01 
years, which leads to a prediction of 4.19 years when 
adjusted for the model’s tendency to underpredict dura-
tions. According to this scenario, we thus might see the end 
of this dispute at the end of 2015 or the beginning of 2016.

Still, even if there is evidence that the Syrian insurgency 
is now a conventionally fought conflict, it seems more real-
istic to assume that Assad can still rely on economic sup-
port from a third party. Although it is rarely acknowledged 
or confirmed, several sources suggest that the Syrian 
regime receives economic support from the Russian gov-
ernment in the form of grants, loans, and non-military 
equipment or expertise, etc. (Grove, 2013; Peel and Clover, 
2012). Therefore, a more realistic scenario from our van-
tage point at the present time is a conventional insurgency 

Table 2.  Predicted durations of scenarios.

Scenario point Prediction Adjusted point prediction according 
to model’s tendency to underpredict

Irregular insurgency with 
economic support government

6.34 years (1.83) 8.52 years

Conventional insurgency without 
economic support government

2.01 years (0.69) 4.19 years

Conventional insurgency with 
economic support government

2.94 years (1.01) 5.12 years

SE in parentheses.
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in which the regime can rely on the economic support from 
a third-party state. According to our model, we obtain a 
point estimate of 2.94 years in length for the Syrian insur-
gency in this scenario, which leads to an adjusted point pre-
diction of 5.12 years. Hence, this finding suggests an end 
date of the Syrian civil war between the end of 2016 and 
early 2017.

In light of this, finally, if we explicitly address the prob-
abilities we assign to each of the three scenarios for which 
we estimated the duration of the Syrian insurgency, in our 
view scenarios 1 (irregular insurgency) and 2 (conventional 
insurgency without economic support) are equally likely, 
but less so than scenario 3 (conventional insurgency with 
economic support). Hence, we assign probabilities of 0.25 
to scenarios 1 and 2, while the third scenario receives a 
value of 0.50, which in turn allows us to calculate a 
weighted average of the resulting predictions. Table 3 sum-
marizes the results. While the weighted average of the point 
prediction is fairly close to the non-weighted point predic-
tion of scenario 3 (Table 2), the weighted average of the 
adjusted point prediction suggests a duration of 5.74 years. 
Depending on the start date of the Syrian civil war, this 
could imply an end in late 2017. The prediction is fairly 
similar to our most realistic scenario even when using a 
weighted average of predicted durations across all 
scenarios.

Conclusions

We built our work on out-of-sample and in-sample predic-
tion techniques, which allowed us to identify the strongest 
predictors of insurgency durations and to assess the predic-
tive power of a model that uses these variables. Ultimately, 
we predict the length of the current Syrian insurgency for 
three different scenarios. The most realistic scenario sug-
gests a length of 5.12 years (when adjusted for the model’s 
tendency to underpredict durations).

Aside from providing an estimate of the duration of the 
Syrian insurgency, this article makes two additional con-
tributions to the scientific discourse. Methodologically, 
we further develop Bennett and Stam’s method to enable 
the out-of-sample assessment of duration models’ predic-
tive capacities (Bennett and Stam, 2006; see also 
Slantchev, 2004). This approach also helps us to build a 
model whose predictions outperform recent work on 
insurgency durations (Lyall, 2010). The model that we 
summarize in Table 1 might consequently be used in 

future research as a baseline model against which to assess 
new variables of theoretical interest.

Substantively, the majority of variables contained in our 
final model support a recent finding by Balcells and 
Kalyvas (2012b) that “technologies of rebellion,” i.e. vari-
ables describing relative capabilities of combatants and 
their type of interaction, are central to understanding insur-
gencies and civil wars.

There are two potential limitations of this research, how-
ever. First, the two variables we varied for the three predic-
tion scenarios, Conventional insurgency and Economic 
support for the government, are essentially time-invariant 
in the data. This could possibly limit the conclusions we 
derived. Although we cannot address this issue in this 
research, future work should pay closer attention to those 
dynamics that are characteristics of most insurgencies and 
civil wars (see Bennett and Stam, 2006: 109; Enterline 
et al., 2013).

Second, and more importantly, conflict begets conflict. 
Walter (2004), for instance, estimates that about 38% of 
civil wars or insurgencies between 1945 and 1996 recurred. 
Even if the current insurgency were to end with the over-
throw of the Assad regime in late 2014, this act is unlikely 
to indicate the end of the Syrian crisis.
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Notes

1.	 We use the terms ‘civil war’ and ‘insurgency’ interchangeably.
2.	 Note that other ‘predictions’ have been made on the out-

come of the Syrian insurgency, however. According to 
Walter (2012) or the Senate Select Intelligence Committee 
(2012), the evidence is overwhelming that Assad will be 

Table 3.  Weighted average of durations.

Weighted average 
of durations

Point prediction 3.56 years
Adjusted point prediction 5.74 years
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unable to win. However, the crucial question remains when 
this will be.

3.	 Bennett and Stam (2006: 113) highlight the importance of 
the techniques we use in this article, although they have not 
been employed in their study. See also Slantchev (2004) for 
an earlier study using duration models on interstate wars and 
predicting exercises.

4.	 See Lyall (2010) for the differences between wars by for-
eign occupiers in comparison to domestic insurgencies. See 
Fearon (2004) for the uniqueness of anti-colonial wars.

5.	 See Johnston and Urlacher (2012) on how the duration of 
insurgencies varies between the pre- and the post-Second 
World War periods.

6.	 We list these items in the appendix.
7.	 Point predictions, which are necessary for estimating the 

proportional reduction of error as defined below, require a 
parametric duration model (Bennett and Stam, 2009: 260). 
We use a Weibull regression model as it seemed to provide 
the best fit when comparing the sum of absolute months 
of error from empty models using other distributions (e.g. 
log–logistic, exponential, or Gompertz). Moreover, all our 
predictions are based on median durations. Note, however, 
that median durations tend to underpredict durations. Thus, 
we also considered logged median durations, regular mean 
durations, or logged mean durations as these might provide 
ways in addressing the underestimation. When replacing our 
reported median durations with logged median durations, 
regular mean durations, or logged mean durations, we obtain 
models with predictors that are virtually identical to the eight 
covariates we analyse in Table 1.

8.	 We summarize the results for the different indicators in the 
appendix.

9.	 The ‘progressive elimination of variables’ in Appendix 1, 
Table 6, shows that our final model is: (1) nested within the 
model that incorporates the ten best predictors; but (2) yields 
a substantially improved PRE score over the former model. 
Thus, independent from the fact that we (only) focus on the 
ten best predictors in Appendix 1, Table 5 as a second step, we 
would have ended up with that model with those eight predic-
tors as it scores the highest out-of-sample PRE. Put differently, 
those covariates that do not contribute to increasing an overall 
model’s PRE, even if they might have had a positive PRE in 
Appendix 1, Table 4, would have eventually been eliminated, 
leading to the final model with the eight predictors.
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Appendix 1

Table 4.  Variables assessed in out-of-sample prediction.

Variable group Variable Average PRE

Physical 
terrain and 
geography

 
Elevation −0.0032722

(0.0060865)
  Distance 0.0098763
  (0.0075878)
  Mountains −0.0005474
  (0.002349)
  Non-contiguous territory 0.0225718
  (0.0081879)
  Land area 0.0035975
  (0.003115)
Cultural 
terrain 

 
Number of languages 0.0001732

  (0.0020759)
  Number of languages 

and number of languages 
(square)

0.0078821
  (0.0083242)

  Number of languages 
(square)

−0.0007054
  (0.0009195)
  Ethnic fractionalization 0.006761
  (0.0033684)
  Ethnic fractionalization 

and ethnic 
fractionalization (square)

0.0026253
  (0.0125996)

  Ethnic fractionalization 
(square)

0.0031383
  (0.0024121)
  Size largest ethnic group 0.003511
  (0.0045756)

Variable group Variable Average PRE

  Size largest ethnic group 
and size of second largest 
ethnic group

0.020937
  (0.0085101)

  Size of second largest 
ethnic group

0.0258608
  (0.0091791)
  Religious 

fractionalization
0.0073836

  (0.004578)
  Religious fractionalization 

and religious 
fractionalization (square)

0.0038901
  (0.0027951)

  Religious fractionalization 
(square)

0.0067465
  (0.0023353)
  Size largest religious 

group
0.0048344

  (0.0037365)
  Size largest religious 

group and size second 
largest religious group

0.0009933
  (0.0040933)

  Size second largest 
religious group

0.0009006
  (0.0054689)
  Excluded groups −0.0029415
  (0.0056506)
  Excluded population −0.003388
  (0.0058354)
  Strict veto players −0.0047353
  (0.0147295)
  Number of original 

groups
0.0051407

  (0.0010528)
 
 

Number of splinter 
factions

0.0002879
(0.0002445)

http://www.ft.com/cms/s/0/e64a3076-c9b2
http://www.ft.com/cms/s/0/e64a3076-c9b2
http://politicalviolenceataglance.org/2012/06/18/why-assad-will-fight-to-the-death/
http://politicalviolenceataglance.org/2012/06/18/why-assad-will-fight-to-the-death/
http://www.washingtoninstitute.org/policy-analysis/view/is-the-end-near-in-damascus
http://www.washingtoninstitute.org/policy-analysis/view/is-the-end-near-in-damascus
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Variable group Variable Average PRE

  Number of external 
states

−0.0021709
  (0.0021134)
  Neutral military 

intervention
0.0030321

  (0.0041873)
  Any intervention 0.0068944
  (0.0032269)
  Excluded groups and 

population
−0.0037593

  (0.0060004)
  Excluded groups, 

population, and 
interaction

−0.0037593
  (0.0060004)

  Sons of the soil 
insurgency

0.0100837
  (0.0085133)
  Eastern Europe 0.0098187
  (0.0032172)
  Dummy Latin America −0.0010724
  (0.002178)
  Dummy Sub-Sahara −0.0006032
  (0.005402)
  Dummy Northern Africa 

and Middle
–0.0034668
(0.0039797)

  East
  Dummy Asia −0.0014174
  (0.0102341)
Insurgency 
power 

 
External support 0.01467

  (0.0033422)
  Cold war 0.0160783
  (0.0126929)
  Contraband 0.0101434
  (0.007635)
  Military intervention on 

insurgents’ side
0.0026752

  (0.0027975)
State power  
  GDP per capita 0.0082486
  (0.0037382)
  GDP per capita (log) 0.006796
  (0.0021959)
  Population −0.00064
  (0.0013317)
  Population (log) 0.0078632
  (0.0078393)
  Regime type (polity IV) −0.0008878
  (0.0039057)
  Regime type (polity IV) 

and squared regime type 
(polity IV)

0.0085294
  (0.0094659)

  Squared regime type 
(polity IV)

0.0149086
  (0.0040673)
  Democracy dummy 0.0111061
  (0.00769)
  Anocracy dummy 0.0180738
  (0.0108059)

Variable group Variable Average PRE

  Democracy dummy and 
anocracy dummy

0.0142623
  (0.0085948)
  Instability 0.0030432
  (0.0040705)
  Oil revenue 0.0017107
  (0.0036406)
  Military personnel 0.0013935
  (0.0014662)
  Military personnel (log) 0.0052514
  (0.0028808)
  Force to population ratio 0.0000663
  (0.0000914)
  Force to space ratio 0.0007514
  (0.0015806)
  Rotary-wing assets 0.0390018
  (0.0057526)
  Mechanization index −0.0027025
  (0.0046273)
  Mechanized vehicles 0.0013849
  (0.0024433)
  State military-industrial-

demographic power 
index

−0.0011649
  (0.0029505)

  State military-industrial-
demographic power (log)

0.0094872
  (0.0069025)
  Energy per capita −0.0020641
  (0.0071142)
  Energy per capita (log) 0.0016802
  (0.0024093)
  Trade over GDP −0.0034268
  (0.010102)
  Trade over GDP (log) −0.0025337
  (0.0058002)
  Strategy ordered 0.0650261
  (0.0109498)
  Conventional insurgency 0.067737
  (0.0100478)
  Military intervention on 

government Side
0.0058166

  (0.0048748)
  Economic intervention 

on government side
0.0353493

  (0.003695)

SD in parentheses. Variables have been derived from Regan (2002), 
Fearon and Laitin (2003), Fearon (2004), Collier et al. (2004), Cunning-
ham (2006, 2010), Hegre and Sambanis (2006), Lyall and Wilson (2009), 
and Lyall (2010). The detailed definitions of the variables can be found in 
these sources, as we only describe our final model’s variables in detail in 
the main text. ‘Top-10’ variables are shaded in grey. Average PRE values 
and their standard deviations are based on the 50 different PRE values 
we obtained for each variable due to the five-fold cross-validation  
exercise – we first calculated the mean for the 50 data points (average 
PRE) and then computed the difference of each data point from the 
mean before we squared the result of each. Finally we calculated the av-
erage of these values and then took the square root in order to obtain 
the SD. The table’s estimates can be replicated with the replication files.

Table 4. (Continued)
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Table 6.  Progressive elimination of variables and PRE assessment.

Specification (variables dropped) Average PRE

Full ‘top-10’ model – no variables dropped  0.2195739
(0.0272849)

Sons of the soil insurgency, anocracy dummy  0.2369405
(0.0305187)

Sons of the soil insurgency, anocracy dummy, contraband  0.2262971
(0.0203109)

Sons of the soil insurgency, anocracy dummy, contraband, external support  0.2129432
(0.0263627)

Sons of the soil insurgency, anocracy dummy, contraband, external support, 
conventional insurgency 

0.1593038
(0.0188108)

Sons of the soil insurgency, anocracy dummy, contraband, external support, 
conventional insurgency, non-contiguous territory 

0.1327485
(0.0164156)

Sons of the soil insurgency, anocracy dummy, contraband, external support, 
conventional insurgency, non-contiguous territory, rotary-wing assets

0.0834405
(0.013856)

Sons of the soil insurgency, anocracy dummy, contraband, external support, 
conventional insurgency, non-contiguous territory, rotary-wing assets, cold war

0.0541267
(0.0086808)

SD in parentheses. Average PRE values and their standard deviations are based on the 50 different PRE values we obtained for each variable due 
to the five-fold cross-validation exercise, i.e. we first calculated the mean for the 50 data points (average PRE) and then computed the difference of 
each data point from the mean before we squared the result of each. Finally we calculated the average of these values and then took the square root 
in order to obtain the SD. The table’s estimates can be replicated with the replication files.

Table 5.  Dropping ‘Top-10’ variables successively.

Variable Average PRE

Non-contiguous territory (5. Rank) 0.1999705
  (0.0209535)
Size of second largest ethnic group (1. Rank)  0.1723613

(0.0234619)
Sons of the soil insurgency (10. Rank)  0.2331758

(0.0320679)
External support (7. Rank) 0.2076225
  (0.0162367)
Cold war (3. Rank) 0.1941528
  (0.0293113)
Contraband (8. Rank) 0.2111903
  (0.0201458)
Anocracy dummy (9. Rank) 0.2320173
  (0.0250284)
Rotary-wing assets (4. Rank) 0.1958788
  (0.0224344)
Conventional insurgency (6. Rank) 0.20015
  (0.0201423)
Economic intervention on government side (2. Rank) 0.189485

(0.0345911)

SD in parentheses. Average PRE values and their standard deviations are based on the 50 different PRE values we obtained for each variable due 
to the five-fold cross-validation exercise, i.e. we first calculated the mean for the 50 data points (average PRE) and then computed the difference of 
each data point from the mean before we squared the result of each. Finally we calculated the average of these values and then took the square root 
in order to obtain the SD. The table’s estimates can be replicated with the replication files.


