Appendix
Table 0‑1 Codebook of variables used to predict military misconduct at the municipality level.
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Table 0‑2. Codebook of variables used to predict military misconduct at the individual-level.
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[bookmark: _Ref165307269]Table 0‑3. Model’s parameters for the municipality-level data in Colombia
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[bookmark: _Ref165348512]Table 0‑4. Model’s parameters for the individual-level data in Authoritarian Argentina
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[bookmark: _Ref165307329]Table 0‑5. Model performances for municipality-level data in Colombia without any modification of the weights nor thresholds.
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[bookmark: _Ref165348523]Table 0‑6. Model performances for individual-level data during Authoritarian Argentina without any modification of the weights nor thresholds.
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Table 0‑7. Models' performance for the municipality-level prediction, altering thresholds following Robin, et al. (2011)’s approach.
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Table 0‑8. Models' performance for the individual-level prediction, altering thresholds following Robin, et al. (2011)’s approach.
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Lasso

Alpha: 0.1

Lambda = 0.0035

xgbTree

Trees: 50

Depth: 2

Shrinkage: 0.4

Neural Networks

Size: 2

Decay: 0.4

Random Forest 

Trees: 500

Mtry: 2

Splitrule: extratrees

Ensemble weights

Intercept: 15.451

Lasso: -2.564

Random Forest: -6.952

Gradient Boosting: -8.931

Neural Networks: -1.155

Models Optimal parameters
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Min 1st Qu. Median Mean 3rd Qu. Max NA's

Lasso 0.8016929 0.8180804 0.8400033 0.8390914 0.8487923 0.8832895 0

xgbTree 0.809367 0.8450613 0.8616335 0.8648784 0.8815152 0.9261184 0

Neural 0.5 0.8174684 0.8350981 0.8048592 0.8491303 0.8864803 0

Random 

Forest 

0.831103 0.8386261 0.8584495 0.8612787 0.8803616 0.9058553 0

Lasso 0.9962453 0.9974977 0.9981242 0.9983737 0.9996875 1 0

xgbTree 0.991239 0.9940609 0.9956195 0.9954966 0.9971852 0.99875 0

Neural 1 1 1 1 1 1 0

Random 

Forest 

1 1 1 1 1 1 0

Lasso 0 0 0.01282051 0.015721997 0.02631579 0.05263158 0

xgbTree 0 0.05870445 0.09075574 0.08340081 0.10526316 0.15789474 0

Neural 0 0 0 0.002564103 0 0.02564103 0

Random 

Forest 

0 0 0 0 0 0 0

Specificity

ROC

Models

Sensitivity
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Min 1st Qu. Median Mean 3rd Qu. Max NA's

Lasso 0.6339506 0.6528052 0.6963117 0.7046881 0.7639917 0.7906015 0

xgbTree 0.5679012 0.667535 0.691063 0.705941 0.7530043 0.8116541 0

Neural 0.5914237 0.6729442 0.6785986 0.6842835 0.7031674 0.8085502 0

Random 

Forest 

0.617284 0.6782371 0.6974997 0.709848 0.7586047 0.8037594 0

Lasso 1 1 1 1 1 1 0

xgbTree 1 1 1 1 1 1 0

Neural 1 1 1 1 1 1 0

Random 

Forest 

1 1 1 1 1 1 0

Lasso 0 0 0 0 0 0 0

xgbTree 0 0 0 0 0 0 0

Neural 0 0 0 0 0 0 0

Random 

Forest 

0 0 0 0 0 0 0

Specificity

ROC

Models

Sensitivity
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Parameter XGBoost Ranger Neural Network Lasso

Accuracy 0.79 0.84 0.82 0.79

Sensitivity 0.79 0.85 0.83 0.79

Specificity 0.84 0.82 0.76 0.80

Pos Pred Value 0.99 0.99 0.99 0.99

Neg Pred Value 0.16 0.20 0.17 0.16

Prevalence 0.95 0.95 0.95 0.95

Detection Rate 0.75 0.81 0.79 0.76

Detection Prevalence 0.76 0.81 0.80 0.77

Balanced Accuracy 0.82 0.83 0.79 0.80

Optimal threshold 0.04 0.07 0.06 0.06

Thresholds  Method Closest top left Indiferent Indiferent Closest top left
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Parameter XGBoost Ranger Neural Network Lasso

Accuracy 0.64 0.62 0.62 0.81

Sensitivity 0.64 0.62 0.61 0.82

Specificity 0.71 0.71 0.74 0.50

Pos Pred Value 0.98 0.98 0.98 0.98

Neg Pred Value 0.07 0.06 0.07 0.09

Prevalence 0.96 0.96 0.96 0.96

Detection Rate 0.62 0.60 0.59 0.79

Detection Prevalence 0.63 0.61 0.60 0.81

Balanced Accuracy 0.68 0.67 0.68 0.66

Optimal threshold 0.03 0.04 0.03 0.06

Thresholds  Method Indiferent Closest top left Indiferent Youden
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Variable Description

False Positive Indicator 

(fpd)

Binary variable that takes the value of 1 if an arbitrary executions of civilians presented as 

members of illegal armed groups. Measured from 2000 to 2010. It includes both the number 

of instances (events) where the Colombian armed forces are involved producing such killings 

(false positives cases) as well as the number of people killed in the events in each municipality 

and year (false positives casualties).

Judicial Inefficiency Index

Ratio of complaints against functionaries in the judicial branch to total complaints. Measured

from 2000 to 2010.

Guerilla, government, or

paramilitary attacks

Dummy variable that equals 1 if the corresponding group perpetrated any attack on a given

municipality and year, from 2000 to 2010.

Colonels

I used the the weighted share calculated by Acemoglu and coauthors (2020), it computes the 

share weighting by brigade population, defined as the total population in municipalities under 

each brigade's jurisdiction.

Altitud Altitude above sea level, in meters, of the urban center of each municipality

Distance to capital Linear distance to the state's capital in thousands of kilometers

Water availability Weighted average from sub-municipal indicators of availability

Erosion Soil quality and soil erosion

Population, 2000 Total municipal area in hectares (in logs)

Math, language, and 

science test scores, 2000

Municipal average scores per area for high-school graduates in the o�cial standardized test

Tax Income per cap, 2000 Municipal total amount collected taxes. Millions of pesos per 100.000 inhabitants (in logs +1)

Poverty index, 2000 Proportion of people in poverty according to the Index of Unmet (or Unsatis�ed) Basic Needs.

Navy presence Indicator variable that equals 1 if a Navy unit operates in the municipality.

Guerrilla, government

and paramilitary attacks

(1991-2000)

Average attacks by group, between 1991 and 2000 and per 100.000 inhabitants

Coca cultivated area, 

1999

Municipal area cultivated with coca, per 100 hectares

Average protests per

capita, 1995-1999

Sum of all protests per year and per person. Protests are de�ned as the set of social actions 

with

more than 10 people who intentionally express demands or push for solutions from the state 

at

its di�erent levels, or from private entities or individuals, to address injustices, inequalities or

exclusions.

Year of the false positive

Eleven dummy variable that takes the value of 1 if a false positive occured in the 

municipalitity: y2000, y2001, y2002, y2003, y2004, y2005, y2006, y2007, y2008, y2009, y2010

Year 2003 A dummy variable for cases after 2003 where the incentives began
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Variable Description

Military Presence Number of years with an ongoing military presence for security purposes in the municipality.

Population Natural logarithm of the municipality's population, used to account for population size variations.

Rural Dummy variable indicating whether the municipality is classified as predominantly rural.

Population 15 to 29 Percentage of the population aged 15 to 29 years old in the municipality.

Population 15 to 44  Percentage of the population aged 15 to 44 years old in the municipality.

Homicide rate Homicide rate (per 100,000 people) in the municipality for the given year.

Mayor Aligned

Dummy variable indicating if the municipality had a mayor from the same political party as the 

president.

Governor Aligned

Dummy variable indicating if the municipality's governor belonged to the same political party as the 

president.

Health Socioeconomic indicator representing access to health insurance (proportion of insured population).

Education Socioeconomic indicator representing access to education (proportion of educated population).

Income Index

Socioeconomic indicator representing income levels (proportion of population with sufficient 

income).

Social Index  Socioeconomic indicator for historical development and social progress in 2010.

INEGI

Unique identifier for municipalities as defined by the National Institute of Statistics and Geography 

(INEGI).

Year Calendar year for the observation (spanning 2000 to 2016).

Military Patrol 

Dummy variable indicating whether military patrols were present in the municipality during the given 

year.

Human Rights Complaints

Rate of human rights complaints per 100,000 people against security forces (subset of consistent and 

severe cases).

Soil Quality Index Indicator for soil quality and erosion in the municipality.

Altitude Altitude above sea level, in meters, for the municipality's urban center.

Water Availability  Availability of water resources based on sub-municipal indicators.

State Dummy variables for each state, capturing broader spatial variations.
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Lasso

Alpha: 0.1

Lambda = 0.0062

xgbTree

Trees: 50

Depth: 3

Shrinkage: 0.4

Neural Networks

Size: 3

Decay: 0.1

Random Forest 

Trees: 500

Mtry: 2

Splitrule: gini

Ensemble weights

Intercept: 12.316

Lasso: -0.792

Random Forest: -11.385

Gradient Boosting: -1.569

Neural Networks: -2.891

Models Optimal parameters


