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Fixed Alignment Assumption in Datasets

Indeed, the focus on a specific type of non-state armed actor and the fixed alignment assumption are also

mirrored in the most rigorous data collection efforts currently available. Existing datasets either include rebel

groups, or PGMs, or do not distinguish between different types of non-state armed actors. For instance,

the UCDP Armed Conflict Dataset (Gleditsch et al. 2002), the Non-state Actor Dataset (Cunningham et al.

2013), and the ACD2EPR (Wucherpfennig et al. 2012) only provide information on rebel groups. While

the UCDP One-sided Violence Dataset (Eck and Hultman 2007) and the UCDP Non-state Conflict Dataset

(Sundberg et al. 2012) focus on organized armed actors, they do not distinguish between different types of

armed actors. The Pro-Government Militia Database (PGMD, Carey et al. 2013), in contrast, exclusively

contains information on state-sponsored militias.

Descriptive Statistics

Figure 1 shows box plots for the two continuous independent variables grouped by side switching. The left

panel reviews the relationship between the number of other armed groups with the same alignment and side

switching. The boxes overlap with both medians, suggesting that the number of other groups with the same

alignment is not related to side switching. Therefore, Figure 1a does not lend support for Hypothesis 1. The

right panel compares the distributions of GDP/cap. grouped by side switching. The median of GDP/cap.

is lower (6.85) for all observations when side switching took place compared to all observations without side

switching (7.48). In Figure 1b the boxes overlap but not both medians. It provides preliminary evidence for

Hypothesis 2 that side switching is more likely to take place in weak states.
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Figure 1: Box plots No. same groups and GDP/cap. grouped by side switching.

The upper panel of Table 1 shows cross tabulations of the unique groups according to whether armed

groups are splinter groups and whether they switched sides. From the 379 unique groups included in the

dataset, 55 are splinter groups. Among those groups that changed their alignment at least once, 14 were

splinter groups and 15 were non-splinter groups. Thus, while 25.5% of all splinter groups switched sides at

least once, roughly 4.6% of all non-splinter groups did so. The lower panel of Table 1 identifies the incidents

of side switching per alignment-year, distinguishing between splinter and non-splinter groups. Among the

splinter groups, 3.5% experienced side switching, while 0.77% of the non-splinter groups did so. In both

tables the p-value from the χ2-test is smaller than 0.01, supporting Hypothesis 3 that there is a significant

relationship between splinter groups and side switching. Tables 2 and 3 are set up in the same way as Table

1, but the sample is split according to alignment type.

Splinter group Switch No switch Total Percentage switch
No 15 309 324 4.63 %
Yes 14 41 55 25.45 %
Total by alignment 29 350 379 7.65 %
No 19 2433 2452 0.77 %
Yes 18 500 518 3.47 %
Total by alignment-year 37 2933 2970 1.25 %

Table 1: Side switching by non-splinter and splinter groups. Upper panel: unit of analysis: alignment. χ2 test:
p-value = 0.0000003. Lower panel: unit of analysis: alignment-year. χ2 test: p-value = 0.000001. Percentages are
row percentages.
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Splinter group Switch No switch Total Percentage switch
No 8 208 216 3.7 %
Yes 11 39 50 22 %
Total by alignment 19 247 266 7.14 %
No 8 1476 1484 0.54 %
Yes 12 344 356 3.37 %
Total by alignment-year 20 1820 1840 1.09 %

Table 2: Side switching by non-splinter and splinter groups - only anti-government alignment. Upper panel:
unit of analysis: alignment. χ2 test: p-value = 0.00002. Lower panel: unit of analysis: alignment-year. χ2 test:
p-value = 0.00001. Percentages are row percentages.

Splinter group Switch No switch Total Percentage switch
No 8 154 162 4.94 %
Yes 6 16 22 27.27 %
Total by alignment 14 170 184 7.61 %
No 11 957 968 1.14 %
Yes 6 156 162 3.7 %
Total by alignment-year 17 1113 1130 1.5 %

Table 3: Side switching by non-splinter and splinter groups - only pro-government alignment. Upper panel:
unit of analysis: alignment. χ2 test: p-value = 0.001. Lower panel: unit of analysis: alignment-year. χ2 test: p-value
= 0.03. Percentages are row percentages.

Addressing Endogeneity

The variable splinter group has been recoded in Table 4 to address endogeneity concerns—that the decision

to switch sides causes splintering. I recoded all cases of side switching to 0 if the time span between the

splinter group’s date of emergence and side switching was less than 3, 6, or 12 months. Models 2, 4, and 6

were used for the coefficient plots in the main document.
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Dependent variable:

Side switching Side switching Side switching
3 months 3 months 6 months 6 months 12 months 12 months

(1) (2) (3) (4) (5) (6)

ln(No. same groups) −0.196 −0.106 −0.015
(0.287) (0.304) (0.327)

ln(GDP/cap.) −0.641+ −0.827∗∗ −0.829∗
(0.355) (0.292) (0.328)

Splinter group 1.241∗∗ 1.420∗∗ 1.108∗∗ 1.314∗ 0.866∗ 1.082∗
(0.423) (0.524) (0.411) (0.521) (0.411) (0.535)

Group alignment 0.632 0.901 1.025
(0.771) (0.727) (0.770)

Inter-group fighting 0.046 −0.201 −0.454
(0.826) (0.773) (0.893)

ln(No. other groups) −0.103 −0.296 −0.329
(0.498) (0.486) (0.561)

Peace negotiationst−1 −0.045 0.020 −0.023
(0.297) (0.299) (0.328)

ln(No. conflicts) 0.240 0.372 0.392
(0.272) (0.294) (0.323)

ln(Conflict duration) −0.354 −0.399 −0.443
(0.282) (0.344) (0.373)

Oil −0.280 −0.068 0.218
(0.675) (0.713) (0.866)

Constant −3.830∗∗∗ 1.114 −3.949∗∗∗ 2.111 −4.156∗∗∗ 1.674
(0.510) (2.462) (0.569) (2.034) (0.629) (2.247)

Time polynomials Yes Yes Yes Yes Yes Yes

Observations 2,970 2,846 2,970 2,846 2,970 2,846
R2 0.077 0.128 0.062 0.125 0.039 0.104

Note: +p<0.1,*p<0.05,**p<0.01.***p<0.001
Standard errors in parentheses, clustered by country.

Table 4: Estimated effects of splinter groups on side switching. Addressing endogeneity
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Coding Armed Groups’ Ethnicity

Ethnic group takes the value 1 if an armed group recruits its members from a single ethnic group, and 0

otherwise. The data for rebel groups is taken from the ACD2EPR dataset (Wucherpfennig et al. 2012).

The ACD2EPR dataset (version 2014) links ethnic groups from the Ethnic Power Relations (EPR) dataset

(Cederman et al. 2010) directly to the UCDP non-state armed actors from the Armed Conflict Dataset

conflict (Bormann et al. 2014). Rebel groups are coded as ethnic rebel groups if they recruit a significant

amount of fighters from one ethnic group. The information is taken from the “recruitment” variable in the

ACD2EPR dataset (Bormann et al. 2014). The variable for PGMs is coded accordingly. PGMs from the

Pro-government Militia Database (PGMD, Carey et al. 2013) are linked to the EPR dataset (Cederman et al.

2010) based on the ethnicity of their members. PGMs are coded as ethnic PGMs if they recruit a significant

amount of fighters from one ethnic group as identified by the EPR dataset (Cederman et al. 2010). The

information are taken from the “EPRmem” variable from a pre-released version of the PGMD 2.0 provided

by Carey et al. (2013). Please note that the variables has been dropped from the replication data.

Splitting the Sample

For Table 5 I split the sample into anti- and pro-government alignments. Please note that I dropped Inter-

group fighting in the pro-government sample. There are too few observations in inter-pro-government fighting

resulting in inflated coefficients. Model 1 and 4 in Table 5 were used to make the coefficient plot in the main

document.
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Dependent variable:
Side switching

AG AG AG PG PG PG
(1) (2) (3) (4) (5) (6)

ln(No. same groups) −0.490 −0.517 −0.855 −0.263 −0.356 −0.459
(0.436) (0.505) (0.552) (0.472) (0.396) (0.493)

ln(GDP/cap.) 0.131 −0.008 −0.188 −1.600∗∗∗ −1.691∗∗∗ −1.226∗
(0.462) (0.635) (0.568) (0.349) (0.365) (0.492)

Splinter group 2.057∗∗∗ 2.127∗∗∗ 1.561∗∗ 1.840∗∗∗ 1.325∗ 1.499+
(0.580) (0.553) (0.559) (0.534) (0.546) (0.767)

Inter-group fighting 1.038 1.311∗ 1.718∗
(0.659) (0.571) (0.695)

ln(No. other groups) 0.430 0.234 −0.055 −1.393+ −1.669∗ −1.340∗∗
(0.463) (0.562) (0.573) (0.786) (0.675) (0.441)

Peace negotiationst−1 −1.378 −1.264 −1.038 0.156 0.150 0.196
(1.245) (1.193) (1.157) (0.329) (0.374) (0.528)

ln(No. conflicts) 1.009∗∗ 0.842+ 1.228∗∗ 0.548 1.112+ 0.752
(0.329) (0.461) (0.453) (0.716) (0.591) (0.480)

ln(Conflict duration) −0.500∗∗ −0.540∗ −0.424∗ −0.401 −0.452 −0.291
(0.173) (0.217) (0.212) (0.357) (0.378) (0.343)

Oil −1.008 −0.310 −0.069 0.117 −0.220 −1.034
(1.070) (1.459) (1.461) (0.992) (0.880) (1.162)

Ethnic group −0.143 0.316 1.219 1.742+
(0.481) (0.839) (0.766) (0.990)

ln(Group size) −0.045 0.177
(0.388) (0.292)

Constant −3.372 −2.533 −0.714 8.749∗∗∗ 9.616∗∗∗ 5.288
(3.421) (4.437) (3.961) (1.972) (2.227) (4.583)

Time polynomials Yes Yes Yes Yes Yes Yes
Observations 1,746 1,488 1,305 1,100 956 721
R2 0.268 0.238 0.201 0.209 0.231 0.222

Note: +p<0.1,*p<0.05,**p<0.01.***p<0.001
Standard errors in parentheses, clustered by country.

Table 5: Logit estimations: Determinants of armed group side switching by anti- and pro-government alignment.
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Robustness Checks

Table 6 presents results based on different model specifications. In model 1 I drop the Splinter group variable

to address the concern that splinter groups are usually small groups. In model 2 I used a categorical variable

to code the size of armed groups. The first quartile is coded as Small groups and the fourth quartile is coded

as Big groups. The reference category are groups in the second and third quartile. In model 3 I control

for different regime types using Geddes, Wright and Franz’s (2014) categories instead of using GDP/cap.

I create a dummy variable for Autocracies and a dummy variable for Weak regimes, which incorporate

non-independent, foreign-occupied, provisional, and warlord states. I assume that these regime types are

institutionally weak and should therefore experience a higher risk of armed group side switching. The

reference category is democracy. In model 4 I control for a Change GDP instead of GDP/cap. I expect that

a positive change from last year’s GDP/cap. to this year’s GDP/cap. signals an increase in state strength

and should therefore decrease the likelihood of side switching. In model 5 I added Splinter group recoded.

I recoded all the cases to 0 that experienced splintering at a later point in time after the groups emerged

as splinter groups in the first place. In model 6 I add the variable Parent group coding groups from which

splinter groups broke away. If splinter groups switch sides because they had troubles with the parent group

rather than due to the capacity mechanism, then parent groups should be less likely to switch sides. Normal

groups are groups that are neither splinter nor parent groups. The reference category is Splinter group

recoded (see next section). In model 7 I attempt to capture another dimension of armed groups’ capacity

that is related to their capability on the battlefield. The number of ln(battle deaths)t−1 gives a notion of

the military interactions each armed actor is involved in, and to what extent an actor is able and willing

to inflict costs in military confrontations. Unfortunately, there do not exist data on battle-related deaths

for PGMs. However, it is plausible to assume that when governments are involved in a lot of fighting that

PGMs are too. Thus, I assign the sum of battle-deaths of all government dyads to each PGM in a country.

For rebel groups, I take the number of battle-deaths resulting from the government-rebel dyads. The data

are taken from the UCDP Battle-Related Deaths Dataset (UCDP 2012). Since the data come at the dyad

level, it is a measure of the overall number of battle-related deaths in a dyad. The variable captures roughly

to what extent each actor was involved in fighting. The coefficient is negative and insignificant. It indicates,

that the severity of fighting does not affect armed groups’ likelihood to switch sides. Finally, in model 8 I

only include military active armed groups, because the main sample also includes armed groups that do not

reach the 25 battle deaths threshold in some years. The results do not change with the restricted sample.

7



Dependent variable:
Side switching

(1) (2) (3) (4) (5) (6) (7) (8)
ln(No. same groups) −0.153 −0.243 −0.039 −0.012 −0.015 −0.037 0.098 −0.190

(0.311) (0.341) (0.358) (0.325) (0.336) (0.341) (0.330) (0.326)

ln(GDP/cap.) −0.602+ −0.642+ −0.663∗ −0.657∗ −0.794∗ −1.016∗
(0.360) (0.358) (0.323) (0.313) (0.340) (0.397)

Autocracy 0.887
(0.560)

Other regimes 1.790∗
(0.811)

Change GDP/cap. −0.001∗
(0.001)

Splinter group 1.732∗∗∗ 1.826∗∗∗ 1.345∗∗ 1.939∗∗∗
(0.402) (0.414) (0.520) (0.505)

Splinter group recoded 1.473∗∗∗
(0.405)

Parent group −0.669
(0.685)

Normal group −1.620∗∗∗
(0.408)

Group alignment 0.719 0.626 0.193 0.179 0.350 0.423 1.535+ 1.556
(0.750) (0.740) (0.675) (0.657) (0.664) (0.684) (0.796) (0.967)

Inter-group fighting 0.276 0.308 −0.159 −0.050 −0.076 −0.220 −0.384 0.348
(0.887) (0.917) (0.783) (0.796) (0.827) (0.845) (0.835) (0.844)

ln(No. other groups) −0.195 −0.150 −0.028 0.159 0.041 0.001 −0.276 −0.526
(0.435) (0.382) (0.400) (0.325) (0.471) (0.476) (0.579) (0.741)

Peace negotiationst−1 −0.261 −0.287 0.034 0.045 −0.019 −0.057 0.126 −0.101
(0.437) (0.475) (0.289) (0.319) (0.294) (0.309) (0.427) (0.387)

ln(No. conflicts) 0.536∗ 0.614∗ 0.232 −0.139 0.090 0.124 0.264 0.338
(0.268) (0.296) (0.285) (0.260) (0.293) (0.289) (0.363) (0.530)

ln(Conflict duration) −0.221 −0.205 −0.455∗ −0.407∗ −0.444∗ −0.450∗ −0.613 −0.439+
(0.252) (0.242) (0.211) (0.208) (0.223) (0.219) (0.440) (0.265)

Oil −0.472 −0.543 −0.216 −0.412 −0.284 −0.241 −0.099 −0.438
(0.754) (0.709) (0.490) (0.492) (0.674) (0.658) (0.853) (0.604)

Ethnic group 1.053 1.104
(0.670) (0.702)

ln(Group size) −0.027
(0.170)

Small group 0.725
(0.915)

Big group 0.562
(0.593)

ln(Battle deaths)t−1 −0.152
(0.125)

Constant 1.121 0.821 −4.082∗∗∗ −3.451∗∗∗ 1.373 2.883 1.954 2.652
(3.023) (2.511) (0.846) (0.663) (2.315) (2.154) (2.255) (2.604)

Time polynomials Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2,026 2,026 2,891 2,827 2,846 2,846 2,540 1,927
R2 0.122 0.130 0.150 0.142 0.146 0.152 0.164 0.164

Note: +p<0.1,*p<0.05,**p<0.01.***p<0.001
Standard errors in parentheses, clustered by country.

Table 6: Logit estimations: Determinants of armed group side switching. Robustness checks.
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Addressing Revenge as Potential Confounder

I briefly mentioned in the main document that an alternative explanation could be that side switching and

splintering are not independent phenomena but rather confounded by an unobserved variable. It might be

that personal differences independent of the conflict between the leader of a group and a sub-commander

drive both the sub-commander’s decision to splinter from the original group and to switch sides to exact

revenge with the help of former foes (e.g. Kalyvas 2008). It is difficult to collect data on revenge of armed

groups’ commanders for statistical analyses. However, if sub-commanders’ desire for revenge is indeed a

confounder, one empirical implication would be that parent groups should be less likely to switch sides than

splinter groups. I test this implication by constructing the variable Parent group that is coded 1 for all

groups and starting from the year in which a sub-division splintered away, and 0 otherwise. To allow for

exclusive categories I add Normal group coded for groups that are neither splinter nor parent groups. The

recoded splinter variable outlined above is the reference category. Figure 2 shows a negative but insignificant

coefficient, indicating that parent groups are not less likely to switch sides than splinter groups. The result

should somewhat alleviate the confounder concern.

●

●

Normal group

Parent group

−2 −1 0

Figure 2: Coefficient plot for estimated effects of Parent group and Normal group. The reference category is Splinter
group. Black lines are 95% confidence intervals. The plot is based on model 6 in Table 6 in the OSD. Other variables
in the models are not shown.
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Predictive power

I also test the impact of the Splinter group variable on the predictive accuracy of my model (Ward et al.

2010). Using receiver operating characteristic (ROC) curves, I compare the predictive accuracy of two models

of armed group side switching—one that includes the identified control variables and one that additionally

contains the main independent variable. An ROC curve shows the ratio of true positives and true negatives.

By doing so, I can compare the area under the curve (AUC) of the two models. While a value of 1 would

correspond to perfect prediction, 0.5 is equivalent to a coin flip prediction. The model without the splinter

variables reaches an AUC value of 0.64 while the model including the splinter variable reaches an AUC value

of 0.74, suggesting that a model that includes splinter groups gains significant predictive power. The graph

illustrates the change in predictive power of model 1 in Table 2 in the main analysis comparing the exclusion

and inclusion of Splinter group variable.
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Figure 3: Predictive power of Splinter group.
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