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[bookmark: _GoBack]This appendix details the result of additional robustness tests mentioned, but not reported in ‘Capital Punishment’: Bargaining and the Geography of Civil War”. The first section displays the results of additional robustness tests using the conflict-year as the unit of analysis. The second section explores the results of the survival analysis of conflict months in Africa from 1989-2010 in more detail. 




Section 1 – Additional Robustness Tests using the Conflict-Year as the Unit of Analysis.

Model 1: OLS - Controls for terrain and natural resources in the conflict zone, new state status, oil exporter, institutional variables (from Buhaug, Gates and Lujala 2009 and Fearon and Laitin 2003)

Model 2: Logit - Controls for terrain and natural resources in the conflict zone, new state status, oil exporter, institutional variables (from Buhaug, Gates and Lujala 2009 and Fearon and Laitin 2003)

Model 3: OLS - 1-year lagged measures of fractionalization and polarization, adding a 1 year lagged measure of conflict distance.

Model 4: Logit - 1-year lagged measures of fractionalization and polarization, adding a 1-year lagged measure of conflict distance.

Model 5: OLS – Region fixed effects

Model 6: Logit – Region fixed effects

Model 7: OLS – Country fixed effects

Model 8: Logit – Country fixed effects

Model 9: Random effects logit

Model 10: OLS – Unlogged dependent variable

Model 11: OLS – Additional state weakness controls, infant mortality rate (World Bank 2014), relative extractive capacity, relative political reach (Arbetman-Rabinowitz et al 2013)

Model 11: Logit – Additional state weakness controls, infant mortality rate (World Bank 2014), relative extractive capacity, relative political reach (Arbetman-Rabinowitz et al 2013)

Model 13: OLS – Conflict episode as the unit of analysis, averages for dependent and independent variables across the conflict episode. 

Model 14: Logit – Conflict episode as the unit of analysis, averages for dependent and independent variables across the conflict episode.
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Section 1 (continued) – Additional Robustness Tests using the Conflict-Year as the Unit of Analysis.

Model 15: OLS – Dropping Cubic Polynomials

Model 16: Logit – Dropping Cubic Polynomials

Model 17: OLS – Fractionalization over 0.4

Model 18: Logit – Fractionalization over 0.4

Model 19: OLS – Dropping Polarization

Model 20: Logit – Dropping Polarization

Model 21: OLS – Dropping Fractionalization

Model 22: Logit – Dropping Fractionalization
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Section 2 – Additional Information and Diagnostics for Country-Month Analysis, Africa, 1989-2010.


Tests of the Proportional Hazards Assumptions


Model 1 reported below shows the interaction of all of the independent variables in the base model reported in the paper (Model 1) with (log) time, using the 20 deaths within 25km of the capital dependent variable. It suggests significant interactions for Internal Divisions, Military Personnel and Land Area. This may indicate a violation of the proportional hazards assumption (Mills 2011: Chapter 5). Model 2 shows the results when these 3 interactions are retained. Model 2 suggests that doing so does not substantially affect the sign or significance of the fractionalization coefficient. Model 3 shows the interaction of the independent variables in Model 3 (in the paper) with time when the average location of fighting within 25km dependent variable is used. 




	Variable
	Model 1
	Model 2
	Model 3

	MAIN

	Fractionalization (t-1)
	23.616
	17.298**
	27.490

	Polarization (t-1)
	-13.997
	-6.463
	-12.396

	Internal Divisions (t-1)
	-0.850
	-0.153
	2.118*

	GDP per Capita (log t-1)
	-0.426
	-0.450
	-1.057

	Militray Personnel (log, t-1)
	0.543
	0.652
	-0.161

	Land Area (log)
	-1.165*
	-0.600
	-0.345

	TIME VARYING COVARIATES

	Fractionalization (t-1)
	-3.938
	
	-3.513

	Polarization (t-1)
	4.317
	
	1.088

	Internal Divisions (t-1)
	1.488**
	0.952**
	-0.486

	GDP per Capita (log t-1)
	-0.052
	
	0.371

	Militray Personnel (log, t-1)
	-0.670***
	-0.635***
	-0.196

	Land Area (log)
	0.798***
	0.483***
	0.092

	N
	1639
	1639
	2056

	legend: * p<.05; ** p<.01; *** p<.001









The second test of the proportional hazards assumption utilized Schoenfield residuals (Mills 2011: Chapter 5 and 7). None of the tests with the residuals appear to be significant, indicating that we cannot reject the null hypothesis that the hazards are proportional. 


	
	20 Deaths within 25km of Capital
	Average conflict distance within 25km of the capital

	 
	rho
	chi2
	df
	Prob>chi2
	rho
	chi2
	df
	Prob>chi2

	Fractionalization (t-1)
	-0.09361
	0.32
	1
	0.5721
	-0.02955
	0.01
	1
	0.9246

	Polarization (t-1)
	0.16628
	0.81
	1
	0.3676
	-0.033
	0.01
	1
	0.9155

	Internal Divisions (t-1)
	0.07647
	0.13
	1
	0.7148
	-0.09656
	0.31
	1
	0.5768

	GDP per Capita (log t-1)
	-0.04636
	0.10
	1
	0.7460
	0.13645
	1.66
	1
	0.1981

	Military Personnel (log, t-1)
	-0.03637
	0.05
	1
	0.8173
	-0.12856
	0.39
	1
	0.5339

	Land Area (log)
	0.07441
	0.48
	1
	0.4883
	0.13319
	1
	1
	0.3172

	global test
	 
	2.18
	6
	0.9024
	 
	4.05
	6
	0.6703






Additional Robustness Checks: Survival Analysis of African Civil Wars, 1989-2010


Model 1: DV – Battle 20 deaths in 25km, Weibull distribution

Model 2: DV – Battle 20 deaths in 25km, Exponential distribution

Model 3: DV – Battle 20 deaths in 25km, including incompatibility

Model 4: DV – Battle 20 deaths in 25km, measures of fractionalization and polarization that do not include non-state war actors

Model 5: DV – Battle 20 deaths in 25km, model without influential episodes: DRC Congo 1996-1997, Burundi 1991-1995, Liberia 2000-2003

Model 6: DV – Average conflict distance in 25km, Weibull distribution

Model 7: DV – Average conflict distance in 25km, Exponential distribution

Model 8: DV – Average conflict distance in 25km, Including Incompatibility

Model 9: DV – Average conflict distance in 25km, measures of fractionalization and polarization that do no include non-state war actors

Model 10: DV – Average conflict distance in 25km, model without influential episodes: DRC Congo 1998-2001, Rwanda 1990-1994, Liberia 1989-1990

Model 11: DV – Battle 20 Deaths within 10km of the capital

Model 12: DV – Average conflict distance within 10km of the capital.
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image2.emf
Variable M15 M16 M17 M18 M19 M20 M21 M22
Fractionalization -11.107***  13.062%* -11.372*** 11.036* -2.150%* 4.894%**

Polarization 5.405%** -5.582* 2.928 -4.905 -0.646 1.604*
GDP per Capita (log) -0.004 -0.163 0.198 -0.436 -0.006 -0.103 0.017 -0.217
Military Personell (log) 0.119 -0.424 0.216 -0.444 0.054 -0.245 0.124 -0.400
Land Area (log) 0.346%** -0.220 0.555%*%* -0.420 0.335%** -0.108 0.335%** -0.124
Internal Divisions -0.455%* 0.792* -0.258 0.289 -0.568** 1.195%* -0.591** 1.199%**
Incompatibility -0.794***  1.757* -0.669 0.150 -0.752%**  1.715* -0.789*** 1,720
War Months 0.008 -0.027 0.000 -0.020 -0.001 -0.016
War Months 2 -0.000 0.000 0.000 0.000 0.000 0.000
War Months 3 0.000 -0.000* -0.000 -0.000 -0.000 -0.000
Constant 1.821 -0.951 -0.382 7.083 2.360 -3.594 1.772 -1.533
N 1293 1293 173 173 1293 1293 1293 1293

legend:* p<.05; ** p<.01; *** p<.001
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Fractionalization -11.107*** 13.062** -11.372*** 11.036* -2.150** 4.894**

Polarization 5.405*** -5.582* 2.928 -4.905 -0.646 1.604*

GDP per Capita (log) -0.004 -0.163 0.198 -0.436 -0.006 -0.103 0.017 -0.217

Military Personell (log) 0.119 -0.424 0.216 -0.444 0.054 -0.245 0.124 -0.400

Land Area (log) 0.346*** -0.220 0.555*** -0.420 0.335*** -0.108 0.335*** -0.124

Internal Divisions -0.455** 0.792* -0.258 0.289 -0.568** 1.195** -0.591** 1.199**

Incompatibility -0.794*** 1.757* -0.669 0.150 -0.752*** 1.715* -0.789*** 1.720

War Months 0.008 -0.027 0.000 -0.020 -0.001 -0.016

War Months 2 -0.000 0.000 0.000 0.000 0.000 0.000

War Months 3 0.000 -0.000* -0.000 -0.000 -0.000 -0.000

Constant 1.821 -0.951 -0.382 7.083 2.360 -3.594 1.772 -1.533

N 1293 1293 173 173 1293 1293 1293 1293

legend:* p<.05; ** p<.01; *** p<.001


image3.emf
Variable

M1 M2 M3 M4 M5 M6 M7 M8 M9 MI10 Ml11 M12
Fractionalization (t-1)  24.048***  24,055%**  17.289%* 18.976** 21.755%* 7.059%* 4.626* 13.097* 13.967* 25.330* 16.897* 8.219*
Polarization (t-1) -10.314**  -10.299**  -7.772%* -8.472% -9.626* -3.019* -1.988 -7.023* -7.416* -12.929* -5.986 -3.288
Internal Divisions (t-1) 1.157%%* 1.139%** 1.247* 1.397* 0.327 0.661 0.818 0.902 0.919 1.501%** 1.554%*%* 1.337
GDP per Capita (log t-1) -0.320 -0.320 -0.473 -0.449 -1.550 -0.354 -0.289 -0.098 -0.009 0.091 -0.176 0.204
Militray Personnel (log, -0.452 -0.428* -0.133 -0.164 -0.569* -0.447 -0.639 -0.463 -0.464 -0.501 -0.542* -0.556*
Land Area (log) 0.230 0.230 0.265 0.287 0.009 -0.153 -0.124 -0.208 -0.184 -0.107 0.485 -0.095
Incompatability 36.867 37.428 1.684 0.437 1.163 1.255
Constant -5.214 -5.193
N 1639 1639 1639 1526 1562 2056 2056 2056 1910 1947 1647 2136

legend: * p<.05; ** p<.01; *** p<.001
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Militray Personnel (log, t-1)-0.452 -0.428* -0.133 -0.164 -0.569* -0.447 -0.639 -0.463 -0.464 -0.501 -0.542* -0.556*

Land Area (log) 0.230 0.230 0.265 0.287 0.009 -0.153 -0.124 -0.208 -0.184 -0.107 0.485 -0.095
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Constant -5.214 -5.193

N 1639 1639 1639 1526 1562 2056 2056 2056 1910 1947 1647 2136
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image1.emf
Variable M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l MI12 MI13 M14
Fractionalization -10.366*** 11.086* -10.750*** 11.477**  -7.406*%**  14.588 15.250%**  .936.433%** _10.576*** 10.659* -13.811%**  30.095%*
Polarizarion 4.847*** 3413 5.183*** 4754 2.876%* -4.654 -5.689%* 526.526%** 5226%***  -4.338 6.723***  -13.468%*
GDP Per Capita (log) 0.012 -0.186 0.034 -0.436* 0.113 -0.396 0.018 -1.339 -0.159 16.073 0.030 -0.269 -0.055 0.071
Military Personnel (log) 0.069 -0.436* 0.044 -0.182 0.128 -0.544%* 0.151 -0.434 -0.351 19.885 0.119 -0.389 0.035 -0.315
Land area (log) 0.309%**  0.017 0.155%* -0.181 0.321*%**  -0.046 1.010***  4.285% -0.184 114.514%** (0.364***  -0.118 0.433***  -0.045
Internal Divisions -0.472* 0.214 -0.213* 0.776 -0.477%* 1.218***  0.002 0.609 0.878* -43.258 -0.532%* 1.253***  -0.217 0.785
Incompatibility -1.003***  (omitted)  -0.340** 1.503* -0.795*%**  (omitted)  -0.559* (omitted)  (omitted)  -240.928*** -0.819***  2.824* -0.592%* 3.525%
War Months -0.004 -0.014 0.001 -0.034* -0.001 -0.008 -0.001 -0.005 -0.010 0.167 -0.000 -0.019 0.006 -0.009
War Months 2 0.000 0.000 0.000 0.000%* 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 -0.000 0.000
War Months 3 -0.000* -0.000 -0.000 -0.000* -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 0.000 -0.000
Mountainous Terrain in Conf Z -0.003 0.008

Forested Terrain in Conf Z 0.003 -0.007

Drug Production in Conf Z -0.012 0.343

Hydrocarbon Production in Conf Z 0.107 0.183

Gem Production in Conf Z -0.019 -0.699

Anocracy at Onset -0.106 1.504

Democracy at Onset 0.126 -0.347

Oil Exporter (Fearon and Laitin) -0.251 1.768

New State (Fearon and Laitin) -0.435 (omitted)

Fractionalization (t-1) -3.153* 5477*

Polarization (t-1) 1.421%* -1.442

Distance from the Capital (t-1) 0.577*%*  2.429%%*

Europe -0.378 2.407*

Middle East -0.180 1.826%*

South East Asia 0.231 -0.192

Africa 0.232 -0.387

Relative Extractive Capacity 0.000 -0.290

Relative Political Reach 0.638 -1.368*

Infant Mortality (t-1) -0.005 -0.061

Constant 2.814 -0.903 0.371 0.505 1.045 -2.635 -5.334* -53.004* -4.944 -932.615*%* 0.718 -0.537 0.966 -7.896
N 731 346 1071 1072 1293 1293 1293 568 1293 1293 1161 1161 223 223

legend:* p<.05; ** p<.01; *** p<.001
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Fractionalization -10.366*** 11.086* -10.750*** 11.477** -7.406*** 14.588 15.250*** -936.433***-10.576*** 10.659* -13.811*** 30.095**
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Relative Political Reach 0.638 -1.368*

Infant Mortality (t-1) -0.005 -0.061
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legend:* p<.05; ** p<.01; *** p<.001
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