Untitled
library(Zelig)
## Loading required package: survival
## 
## Attaching package: 'survival'
## The following object is masked from 'package:openintro':
## 
##     transplant
## 
## Attaching package: 'Zelig'
## The following object is masked from 'package:ggplot2':
## 
##     stat
library(interplot)
## Loading required package: abind
## Loading required package: arm
## Loading required package: MASS
## 
## Attaching package: 'MASS'
## The following object is masked from 'package:patchwork':
## 
##     area
## The following objects are masked from 'package:openintro':
## 
##     housing, mammals
## Loading required package: Matrix
## Loading required package: lme4
## Registered S3 methods overwritten by 'lme4':
##   method                          from
##   cooks.distance.influence.merMod car 
##   influence.merMod                car 
##   dfbeta.influence.merMod         car 
##   dfbetas.influence.merMod        car
## 
## arm (Version 1.11-2, built: 2020-7-27)
## Working directory is /home/guest
## 
## Attaching package: 'arm'
## The following object is masked from 'package:Zelig':
## 
##     sim
library(effects)
## Loading required package: carData
## lattice theme set by effectsTheme()
## See ?effectsTheme for details.
library(tidyverse)
## ── Attaching packages ─────────────────────────────────────── tidyverse 1.3.0 ──
## ✓ tibble  3.0.3     ✓ purrr   0.3.4
## ✓ tidyr   1.1.1     ✓ dplyr   1.0.2
## ✓ readr   1.4.0     ✓ forcats 0.5.0
## ── Conflicts ────────────────────────────────────────── tidyverse_conflicts() ──
## x lubridate::as.difftime() masks base::as.difftime()
## x lubridate::date()        masks base::date()
## x tidyr::expand()          masks Matrix::expand()
## x dplyr::filter()          masks stats::filter()
## x readr::guess_encoding()  masks rvest::guess_encoding()
## x lubridate::intersect()   masks base::intersect()
## x dplyr::lag()             masks stats::lag()
## x tidyr::pack()            masks Matrix::pack()
## x purrr::pluck()           masks rvest::pluck()
## x purrr::reduce()          masks Zelig::reduce()
## x dplyr::select()          masks MASS::select()
## x lubridate::setdiff()     masks base::setdiff()
## x Zelig::stat()            masks ggplot2::stat()
## x lubridate::union()       masks base::union()
## x tidyr::unpack()          masks Matrix::unpack()
library(ggplot2)
library(GGally)
library(margins)
library(AER)
## Loading required package: car
## 
## Attaching package: 'car'
## The following object is masked from 'package:dplyr':
## 
##     recode
## The following object is masked from 'package:purrr':
## 
##     some
## The following object is masked from 'package:arm':
## 
##     logit
## The following object is masked from 'package:openintro':
## 
##     densityPlot
## Loading required package: lmtest
## Loading required package: zoo
## 
## Attaching package: 'zoo'
## The following objects are masked from 'package:base':
## 
##     as.Date, as.Date.numeric
## Loading required package: sandwich
library(stargazer)
## 
## Please cite as:
##  Hlavac, Marek (2018). stargazer: Well-Formatted Regression and Summary Statistics Tables.
##  R package version 5.2.2. https://CRAN.R-project.org/package=stargazer
library(interflex)
## ## Syntax has changed since v.1.1.1.
## ## See http://bit.ly/interflex for more info.
## ## Comments and suggestions -> yiqingxu@stanford.edu.
library(xtable)
## 
## Attaching package: 'xtable'
## The following object is masked from 'package:arm':
## 
##     display
library(wooldridge)
## 
## Attaching package: 'wooldridge'
## The following object is masked from 'package:MASS':
## 
##     cement
## The following object is masked from 'package:openintro':
## 
##     prison
library(readr)
library(haven)
library(lfe)
## 
## Attaching package: 'lfe'
## The following object is masked from 'package:lmtest':
## 
##     waldtest
library(glmnet)
## Loaded glmnet 4.0-2
library(ROCR)
## 
## Attaching package: 'ROCR'
## The following object is masked from 'package:margins':
## 
##     prediction
civilwar2 <- read_dta("civilwar2.dta")
BC2 <-civilwar2
cw<-subset(BC2,select=c(onset001,year,cowcode,country,urban,indus,downgrade,powershare,democrary,lpopl,lgdpcapl,onset01,ethfrac,gini,LDG,PHI,NHI,incidencel,epronset001,indNHI,indLDG,inddown,urbdown,urbNHI,urbLDG,agri,agrin,indusn))
cw$ei<-cw$PHI*cw$NHI
cw2<-cw %>% filter(year >= 1960)
cw3<-subset(cw2,select=c(onset001,year,cowcode,country,urban,downgrade,powershare,democrary,lpopl,lgdpcapl,onset01,ethfrac,gini,LDG,PHI,NHI,incidencel,epronset001,ei))
cw4<-na.omit(cw3)
cw4$ei<-cw4$PHI*cw4$NHI
cw4$urban2 <- (cw4$urban-mean(cw4$urban))
cw4$LDG2 <- (cw4$LDG-mean(cw4$LDG))
cw4$NHI2 <- (cw4$NHI-mean(cw4$NHI))
cw4$downgrade2<-(cw4$downgrade-mean(cw4$downgrade))
cw4$ei2<-(cw4$ei-mean(cw4$ei))
cw4$powershare2<-(cw4$powershare-mean(cw4$powershare))
cw4$ethfrac2<-(cw4$ethfrac-mean(cw4$ethfrac))
cw4$urLDG<-cw4$urban2*cw4$LDG2
cw4$urNHI<-cw4$urban2*cw4$NHI2
cw4$urdown<-cw4$urban2*cw4$downgrade2
cw4$urbshare<-cw4$urban2*cw4$powershare2
cw4$urbethfrac<-cw4$urban2*cw4$ethfrac2
cw4$urei<-cw4$urban2*cw4$ei2
m2<-glm(onset001~LDG+urLDG+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw4,family=binomial)
m3<-glm(onset001~LDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw4,family=binomial(link=logit))
m4<-glm(onset001~LDG+urei+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw4,family=binomial(link=logit))
m12<-glm(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw4,family=binomial(link=logit))
m1<-glm(onset01~LDG+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+PHI+NHI,data=cw2,family=binomial(link=logit))
m11<-glm(onset001~LDG+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+NHI+PHI,data=cw4,family=binomial)
stargazer(m1,m11,m2,m3,m4,m12,type="text",
          dep.var.labels = c("all civil wars", "ethnic civil wars"),
          column.labels = c("Original model", "Original model","urLDG","urbdown","urbMaxmin","full model"))
## 
## ========================================================================================
##                                            Dependent variable:                          
##                   ----------------------------------------------------------------------
##                   all civil wars                    ethnic civil wars                   
##                   Original model Original model   urLDG    urbdown  urbMaxmin full model
##                        (1)            (2)          (3)       (4)       (5)       (6)    
## ----------------------------------------------------------------------------------------
## LDG                  1.288***       1.995***    2.616***  1.898***  2.020***   2.531*** 
##                      (0.398)        (0.570)      (0.627)   (0.570)   (0.574)   (0.637)  
##                                                                                         
## urLDG                                            0.050**                       0.046**  
##                                                  (0.022)                       (0.023)  
##                                                                                         
## urdown                                                     0.039**              0.035*  
##                                                            (0.019)             (0.019)  
##                                                                                         
## urei                                                                 -0.003             
##                                                                      (0.004)            
##                                                                                         
## ei                                                0.092     0.069     0.138     0.086   
##                                                  (0.057)   (0.056)   (0.088)   (0.058)  
##                                                                                         
## downgrade            0.860***        0.630        0.636    0.946**    0.603     0.909*  
##                      (0.288)        (0.461)      (0.461)   (0.481)   (0.462)   (0.485)  
##                                                                                         
## powershare            -0.029         0.528*       0.446     0.452    0.524*     0.422   
##                      (0.193)        (0.310)      (0.307)   (0.310)   (0.308)   (0.308)  
##                                                                                         
## ethfrac              0.974***        0.132        0.093     0.194    -0.021     0.151   
##                      (0.375)        (0.571)      (0.569)   (0.579)   (0.593)   (0.576)  
##                                                                                         
## gini                  -0.004         -0.012      -0.019    -0.012    -0.015     -0.018  
##                      (0.009)        (0.016)      (0.016)   (0.016)   (0.016)   (0.016)  
##                                                                                         
## democrary             0.350          0.240        0.248     0.218     0.265     0.248   
##                      (0.278)        (0.446)      (0.443)   (0.447)   (0.447)   (0.447)  
##                                                                                         
## lpopl                0.234***       0.325***    0.309***  0.321***  0.299***   0.306*** 
##                      (0.067)        (0.107)      (0.100)   (0.102)   (0.105)   (0.100)  
##                                                                                         
## lgdpcapl            -0.432***       -0.307*      -0.124    -0.182    -0.229     -0.100  
##                      (0.113)        (0.178)      (0.269)   (0.269)   (0.268)   (0.270)  
##                                                                                         
## incidencel            -0.026        1.362***    1.314***  1.346***  1.421***   1.275*** 
##                      (0.211)        (0.292)      (0.290)   (0.294)   (0.292)   (0.293)  
##                                                                                         
## PHI                   -0.045         -0.019                                             
##                      (0.213)        (0.367)                                             
##                                                                                         
## NHI                  0.321**         0.243                                              
##                      (0.127)        (0.183)                                             
##                                                                                         
## urban                                            -0.015    -0.007    -0.003     -0.017  
##                                                  (0.012)   (0.012)   (0.011)   (0.012)  
##                                                                                         
## Constant            -6.311***      -8.149***    -7.117*** -7.735*** -7.598*** -7.046*** 
##                      (0.806)        (1.334)      (1.394)   (1.385)   (1.404)   (1.406)  
##                                                                                         
## ----------------------------------------------------------------------------------------
## Observations          5,219          5,141        5,141     5,141     5,141     5,141   
## Log Likelihood       -625.676       -296.782    -294.412  -294.722  -296.621   -292.601 
## Akaike Inf. Crit.   1,275.352       617.565      614.823   615.444   619.242   613.203  
## ========================================================================================
## Note:                                                        *p<0.1; **p<0.05; ***p<0.01
pchisq(-2*(logLik(m11) - logLik(m12)), df = 1, lower.tail = F) 
## 'log Lik.' 0.003831942 (df=12)
lrtest(m11, m12)  
## Likelihood ratio test
## 
## Model 1: onset001 ~ LDG + downgrade + powershare + ethfrac + gini + democrary + 
##     lpopl + lgdpcapl + incidencel + NHI + PHI
## Model 2: onset001 ~ LDG + urLDG + urdown + ei + downgrade + powershare + 
##     ethfrac + gini + democrary + lpopl + lgdpcapl + incidencel + 
##     urban
##   #Df  LogLik Df  Chisq Pr(>Chisq)  
## 1  12 -296.78                       
## 2  14 -292.60  2 8.3618    0.01528 *
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
summary(cw4$urban)
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##   2.193  26.191  45.275  46.058  65.643  97.403
cw10<-cw4 %>% filter(urban>=26.191)
cw11<-cw4 %>% filter(urban<=26.191 )
cw7<-subset(cw2,select=c(onset001,year,cowcode,country,indusn,downgrade,powershare,democrary,lpopl,lgdpcapl,onset01,ethfrac,gini,LDG,PHI,NHI,incidencel,epronset001,ei))
cw8<-na.omit(cw7)
summary(cw8$indusn)
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##   1.916  12.883  21.494  20.295  26.748  44.193
cw16<-cw8 %>% filter(indusn>=12.883  )
cw17<-cw8 %>% filter(indusn<= 12.883 )
m221<-glm(onset001~LDG+ei+downgrade+ethfrac+gini+powershare+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw4,family=binomial)
m222<-glm(onset001~LDG+ei+downgrade+ethfrac+gini+powershare+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw10,family=binomial)
m223<-glm(onset001~LDG+ei+downgrade+ethfrac+gini+powershare+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw11,family=binomial)
m225<-glm(onset001~LDG+ei+downgrade+ethfrac+gini+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw16,family=binomial)
m226<-glm(onset001~LDG+ei+downgrade+ethfrac+gini+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw17,family=binomial)
m224<-glm(onset001~LDG+ei+downgrade+ethfrac+gini+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw8,family=binomial)
stargazer(m221,m222,m223,m224,m225,m226,type="text",
          column.labels = c("Full data", "Urbanization>=25% ","Urbanization<=25%","Full data after 1990","Industrilization>=25%","Industrilization<=25%"))
## 
## ================================================================================================================================
##                                                                Dependent variable:                                              
##                   --------------------------------------------------------------------------------------------------------------
##                                                                      onset001                                                   
##                   Full data Urbanization>=25% Urbanization<=25% Full data after 1990 Industrilization>=25% Industrilization<=25%
##                      (1)           (2)               (3)                (4)                   (5)                   (6)         
## --------------------------------------------------------------------------------------------------------------------------------
## LDG               1.959***      3.121***            0.737             3.609***              4.533**                2.593        
##                    (0.570)       (0.864)           (0.951)            (1.175)               (1.976)               (1.804)       
##                                                                                                                                 
## ei                  0.075         0.067             0.199              0.139*               0.183*                -0.050        
##                    (0.055)       (0.063)           (0.255)            (0.080)               (0.094)               (0.604)       
##                                                                                                                                 
## downgrade           0.629         0.700             0.575              -0.217               -15.423                0.750        
##                    (0.460)       (0.658)           (0.653)            (1.114)             (1,464.327)             (1.348)       
##                                                                                                                                 
## ethfrac             0.121        -0.037            -0.068              -0.366               -0.235                -0.502        
##                    (0.570)       (0.946)           (0.821)            (1.076)               (1.802)               (1.670)       
##                                                                                                                                 
## gini               -0.013         0.003            -0.032              -0.021               -0.002                -0.043        
##                    (0.015)       (0.022)           (0.028)            (0.031)               (0.042)               (0.058)       
##                                                                                                                                 
## powershare          0.492        1.084**           -0.100              0.957*               2.209**               -0.781        
##                    (0.307)       (0.439)           (0.490)            (0.576)               (0.915)               (0.985)       
##                                                                                                                                 
## democrary           0.224        -0.399             0.982              -0.419               -0.496                -0.902        
##                    (0.443)       (0.606)           (0.663)            (0.949)               (1.360)               (1.537)       
##                                                                                                                                 
## lpopl             0.324***       0.312**            0.248             0.421**               0.541**                0.180        
##                    (0.102)       (0.152)           (0.161)            (0.187)               (0.273)               (0.500)       
##                                                                                                                                 
## lgdpcapl           -0.223         0.134            -0.382              0.512                 0.299                 0.835        
##                    (0.268)       (0.364)           (0.452)            (0.417)               (0.543)               (0.827)       
##                                                                                                                                 
## incidencel        1.398***      1.612***          1.181***            1.323***              1.276*                 1.276        
##                    (0.291)       (0.407)           (0.420)            (0.508)               (0.690)               (0.804)       
##                                                                                                                                 
## urban              -0.003        -0.006            -0.009                                                                       
##                    (0.011)       (0.018)           (0.042)                                                                      
##                                                                                                                                 
## indusn                                                                -0.083*               -0.022                -0.026        
##                                                                       (0.047)               (0.071)               (0.141)       
##                                                                                                                                 
## Constant          -7.852***     -8.899***         -5.890***          -8.092***            -12.088***              -3.946        
##                    (1.378)       (2.165)           (2.193)            (2.489)               (4.351)               (5.386)       
##                                                                                                                                 
## --------------------------------------------------------------------------------------------------------------------------------
## Observations        5,141         3,855             1,286              1,903                 1,427                  476         
## Log Likelihood    -296.986      -164.392          -126.611            -96.716               -55.500               -34.876       
## Akaike Inf. Crit.  617.972       352.784           277.223            217.432               135.000               93.753        
## ================================================================================================================================
## Note:                                                                                                *p<0.1; **p<0.05; ***p<0.01
cw8$indusn2 <- (cw8$indusn-mean(cw8$indusn))
cw8$LDG2 <- (cw8$LDG-mean(cw8$LDG))
cw8$ei2 <- (cw8$ei-mean(cw8$ei))
cw8$downgrade2<-(cw8$downgrade-mean(cw8$downgrade))
cw8$indusLDG<-cw8$indusn*cw8$LDG2
cw8$indusei<-cw8$indusn2*cw8$ei2
cw8$indusdown<-cw8$indusn2*cw8$downgrade2
m10<-glm(onset001~ethfrac+gini+LDG+ei+downgrade+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw8,family=binomial(link=logit))
m11<-glm(onset001~ethfrac+gini+LDG+ei+indusLDG+downgrade+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw8,family=binomial(link=logit))
m112<-glm(onset001~ethfrac+gini+LDG+ei+indusdown+downgrade+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw8,family=binomial(link=logit))
## Warning: glm.fit: fitted probabilities numerically 0 or 1 occurred
m13<-glm(onset001~ethfrac+gini+LDG+ei+indusei+downgrade+powershare+democrary+lpopl+lgdpcapl+incidencel+indusn,data=cw8,family=binomial(link=logit))
m14<-glm(onset001~ethfrac+gini+LDG+downgrade+powershare+democrary+lpopl+lgdpcapl+incidencel,data=cw8,family=binomial(link=logit))
pchisq(-2*(logLik(m14) - logLik(m13)), df = 1, lower.tail = F) # Calculating the test manually
## 'log Lik.' 0.02344666 (df=10)
lrtest(m14, m13)     
## Likelihood ratio test
## 
## Model 1: onset001 ~ ethfrac + gini + LDG + downgrade + powershare + democrary + 
##     lpopl + lgdpcapl + incidencel
## Model 2: onset001 ~ ethfrac + gini + LDG + ei + indusei + downgrade + 
##     powershare + democrary + lpopl + lgdpcapl + incidencel + 
##     indusn
##   #Df  LogLik Df  Chisq Pr(>Chisq)
## 1  10 -99.032                     
## 2  13 -96.464  3 5.1351     0.1622
stargazer(m10,m11,m112,m13,type="text")
## 
## ========================================================
##                            Dependent variable:          
##                   --------------------------------------
##                                  onset001               
##                      (1)       (2)      (3)       (4)   
## --------------------------------------------------------
## ethfrac            -0.366    -0.487    -0.207   -0.213  
##                    (1.076)   (1.072)  (1.096)   (1.095) 
##                                                         
## gini               -0.021    -0.022    -0.015   -0.019  
##                    (0.031)   (0.031)  (0.031)   (0.032) 
##                                                         
## LDG               3.609***    2.361   3.312*** 3.601*** 
##                    (1.175)   (2.118)  (1.225)   (1.172) 
##                                                         
## ei                 0.139*    0.155*    0.136*    0.041  
##                    (0.080)   (0.083)  (0.079)   (0.167) 
##                                                         
## indusLDG                      0.092                     
##                              (0.120)                    
##                                                         
## indusdown                              -1.070           
##                                       (2.961)           
##                                                         
## indusei                                          0.009  
##                                                 (0.013) 
##                                                         
## downgrade          -0.217    -0.122   -17.550   -0.375  
##                    (1.114)   (1.110)  (53.146)  (1.169) 
##                                                         
## powershare         0.957*     0.937    0.978*    0.926  
##                    (0.576)   (0.571)  (0.580)   (0.582) 
##                                                         
## democrary          -0.419    -0.347    -0.575   -0.430  
##                    (0.949)   (0.949)  (0.954)   (0.952) 
##                                                         
## lpopl              0.421**   0.446**  0.420**   0.442** 
##                    (0.187)   (0.191)  (0.186)   (0.191) 
##                                                         
## lgdpcapl            0.512     0.538    0.497     0.543  
##                    (0.417)   (0.419)  (0.421)   (0.419) 
##                                                         
## incidencel        1.323***   1.259**  1.362***  1.296** 
##                    (0.508)   (0.509)  (0.513)   (0.511) 
##                                                         
## indusn             -0.083*   -0.100*   -0.106   -0.085* 
##                    (0.047)   (0.054)  (0.123)   (0.047) 
##                                                         
## Constant          -8.092*** -8.008*** -7.738** -8.277***
##                    (2.489)   (2.488)  (3.362)   (2.497) 
##                                                         
## --------------------------------------------------------
## Observations        1,903     1,903    1,903     1,903  
## Log Likelihood     -96.716   -96.404  -95.214   -96.464 
## Akaike Inf. Crit.  217.432   218.808  216.428   218.928 
## ========================================================
## Note:                        *p<0.1; **p<0.05; ***p<0.01
m15<-lm(cw8$lgdpcapl~cw8$indusn)
summary(m15)
## 
## Call:
## lm(formula = cw8$lgdpcapl ~ cw8$indusn)
## 
## Residuals:
##      Min       1Q   Median       3Q      Max 
## -3.03880 -0.51696 -0.08984  0.46050  2.04557 
## 
## Coefficients:
##              Estimate Std. Error t value Pr(>|t|)    
## (Intercept) -0.249080   0.042601  -5.847 5.88e-09 ***
## cw8$indusn   0.085546   0.001911  44.771  < 2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## Residual standard error: 0.7694 on 1901 degrees of freedom
## Multiple R-squared:  0.5132, Adjusted R-squared:  0.513 
## F-statistic:  2004 on 1 and 1901 DF,  p-value: < 2.2e-16
LDG1 <- seq(from = 0, to = 1, by = 0.001)
y1<-coef(m12)[1]+coef(m12)[8]*mean(cw4$ethfrac)+coef(m12)[9]*mean(cw4$gini)+coef(m12)[2]*LDG1+coef(m12)[3]*mean(cw4$urban2)*(LDG1-mean(cw4$LDG))+coef(m12)[4]*(1-mean(cw4$downgrade))*mean(cw4$urban2)+coef(m12)[5]*mean(cw4$ei)+coef(m12)[6]*1+coef(m12)[7]*mean(cw4$powershare)+coef(m12)[10]*mean(cw4$democrary)+coef(m12)[11]*mean(cw4$lpopl)+coef(m12)[12]*mean(cw4$lgdpcapl)+coef(m12)[13]*mean(cw4$incidencel)*0+coef(m12)[14]*mean(cw4$urban)
y2 = (coef(m12)[2]+coef(m12)[3]*mean(cw4$urban2))*exp(y1)/(1+exp(y1))^2
df1<-data.frame(LDG1,y2)
y3<-coef(m12)[1]+coef(m12)[8]*mean(cw4$ethfrac)+coef(m12)[9]*mean(cw4$gini)+coef(m12)[2]*LDG1+coef(m12)[3]*19.5848*(LDG1-mean(cw4$LDG))+coef(m12)[4]*(1-mean(cw4$downgrade))*mean(cw4$urban2)+coef(m12)[5]*mean(cw4$ei)+coef(m12)[6]*1+coef(m12)[7]*mean(cw4$powershare)+coef(m12)[10]*mean(cw4$democrary)+coef(m12)[11]*mean(cw4$lpopl)+coef(m12)[12]*mean(cw4$lgdpcapl)+coef(m12)[13]*mean(cw4$incidencel)*0+coef(m12)[14]*(65.643)
y2 = (coef(m12)[2]+coef(m12)[3]*19.5848)*exp(y3)/(1+exp(y3))^2

df2<-data.frame(LDG1,y2)
y5<-coef(m12)[1]+coef(m12)[8]*mean(cw4$ethfrac)+coef(m12)[9]*mean(cw4$gini)+coef(m12)[2]*LDG1-coef(m12)[3]*19.8672*(LDG1-mean(cw4$LDG))+coef(m12)[4]*(1-mean(cw4$downgrade))*mean(cw4$urban2)+coef(m12)[5]*mean(cw4$ei)+coef(m12)[6]*1+coef(m12)[7]*mean(cw4$powershare)+coef(m12)[10]*mean(cw4$democrary)+coef(m12)[11]*mean(cw4$lpopl)+coef(m12)[12]*mean(cw4$lgdpcapl)+coef(m12)[13]*mean(cw4$incidencel)*0+coef(m12)[14]*(26.191)
y2 = (coef(m12)[2]-coef(m12)[3]*19.8672)*exp(y5)/(1+exp(y5))^2
df3<-data.frame(LDG1,y2)

ggplot(df1,aes(LDG1,y2))+geom_line(aes(color="mean(urbanization)"))+
  geom_line(data=df2,aes(color="3rd quartile urbanization")) +
           
  geom_line(data=df3,aes(color="1st quartile urbanization"))+
  labs(x="LDG",y="marginal effect of LDG")
[image: spc1_files/figure-docx/unnamed-chunk-8-1.png]
library(MASS)
set.seed(1234)
ll_logit <- function(theta, y, X) {
  # Parameters
  beta <- theta[1:ncol(X)]
  # linear predictor
  mu <- X %*% beta
  # link function
  p <- 1/(1+exp(-mu))
  # log likelihood
  ll <- sum(y*log(p) + (1-y)*log(1-p))
  return(ll)
}
X_1 <- cbind(1, cw4$LDG, cw4$urLDG,cw4$urdown,cw4$ei,cw4$downgrade,cw4$powershare,cw4$ethfrac, cw4$gini,cw4$democrary, cw4$lpopl, cw4$lgdpcapl,cw4$incidencel,cw4$urban)
y <- cw4$onset001
StartingValues <- rep(0,ncol(X_1))
res1 <- optim(par=StartingValues,       
             fn=ll_logit,              
             y = y,        
             X = X_1,                    
             method = "BFGS",          
             control=list(fnscale=-1), 
             hessian=TRUE)
gamma <- res1$par
V <- solve(-res1$hessian)
nsims <- 1000
sims <- mvrnorm(nsims, mu = gamma, Sigma = V)
LDG3 <- seq(0, 1, 0.01)
High <- Low <- cbind(1, LDG3, mean(cw4$urban),mean(cw4$urban),mean(cw4$ei),1,mean(cw4$powershare),mean(cw4$ethfrac),mean(cw4$gini),mean(cw4$democrary),mean(cw4$lpopl),mean(cw4$lgdpcapl),0,mean(cw4$urban))
Low[,3] <- (LDG3-mean(cw4$LDG))*(-19.8672)
High[,3] <- (LDG3-mean(cw4$LDG))*19.5848
Low[,4] <- (1-mean(cw4$downgrade))*(-19.8672)
High[,4] <- (1-mean(cw4$downgrade))*19.5848
Low[,14] <- 26.191
High[,14] <- 65.643
ThetaLow <- sims%*%t(Low)
ThetaHigh <- sims%*%t(High)

# run the link function
EV_Low <- 1/(1+exp(-ThetaLow))
EV_High <- 1/(1+exp(-ThetaHigh))

# Create the first difference
fd <- EV_High - EV_Low

# Let's see the distribution of the first differences
hist(fd, 
     main = "",
     xlab = "First Difference")
abline(v = mean(fd), col = "#CC0066", lwd = 4)
abline(v = quantile(fd, 0.025), col = "#CC00660F", lwd = 3)
abline(v = quantile(fd, 0.975), col = "#CC00660F", lwd = 3)
[image: spc1_files/figure-docx/unnamed-chunk-9-1.png]
# Now let's calculate the averages and confidence intervals in order for us to graph them
pred <- apply(fd, 2, mean)
ci <- apply(fd,                                                    # object we want to apply it to
            2,                                                     # 1 indicating to apply it to rows
            quantile, c(0.025, 0.05, 0.9, 0.975))                  # the function we would apply


# Let's plot the graph across income
plot(LDG3, pred, 
     lwd = 1.5, col = "#CC0066", type="l",
     ylim = c(0, 0.3),
     xlim = c(min(LDG3), max(LDG3)),
     xlab = "political horizontal inequality",
     ylab = "Probability of the onset of ethnonationalist civil conflicts")
x <- c(LDG3, rev(LDG3))
y95 <- c(ci[1,], rev(ci[4,]))
y90 <- c(ci[2,], rev(ci[3,]))
polygon(x, y95, col = "#CC00660F", border = FALSE)
polygon(x, y90, col = "#cc00661f", border = FALSE)
[image: spc1_files/figure-docx/unnamed-chunk-9-2.png]
m12<-glm(epronset001~LDG+urLDG+urdown+ei+ethfrac+gini+downgrade+powershare+democrary+lpopl+lgdpcapl+incidencel+urban,data=cw4,family=binomial(link=logit))
m13<-glm(epronset001~LDG+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel,data=cw4,family=binomial)
stargazer(m12,m13,type="text",
          column.labels = c("With Interaction", "Without Interaction"))
## 
## ======================================================
##                           Dependent variable:         
##                   ------------------------------------
##                               epronset001             
##                   With Interaction Without Interaction
##                         (1)                (2)        
## ------------------------------------------------------
## LDG                   2.456***          1.772***      
##                       (0.597)            (0.515)      
##                                                       
## urLDG                  0.040*                         
##                       (0.021)                         
##                                                       
## urdown                 -0.013                         
##                       (0.021)                         
##                                                       
## ei                    0.121**            0.114**      
##                       (0.053)            (0.051)      
##                                                       
## ethfrac               1.578***          1.594***      
##                       (0.539)            (0.524)      
##                                                       
## gini                 -0.044***          -0.040***     
##                       (0.015)            (0.014)      
##                                                       
## downgrade              0.918*           1.151***      
##                       (0.545)            (0.354)      
##                                                       
## powershare             -0.155            -0.158       
##                       (0.270)            (0.269)      
##                                                       
## democrary             0.810**            0.792**      
##                       (0.391)            (0.390)      
##                                                       
## lpopl                 0.268***          0.276***      
##                       (0.086)            (0.087)      
##                                                       
## lgdpcapl             -0.632***          -0.588***     
##                       (0.240)            (0.156)      
##                                                       
## incidencel             -0.204            -0.194       
##                       (0.282)            (0.285)      
##                                                       
## urban                  -0.001                         
##                       (0.012)                         
##                                                       
## Constant             -5.919***          -6.202***     
##                       (1.216)            (1.125)      
##                                                       
## ------------------------------------------------------
## Observations           5,141              5,141       
## Log Likelihood        -349.766          -351.699      
## Akaike Inf. Crit.     727.533            725.398      
## ======================================================
## Note:                      *p<0.1; **p<0.05; ***p<0.01
library(ROSE)
## Loaded ROSE 0.0-3
train = (cw4$year<= 2000) 
cw4.train = cw4[train, ]
cw4.test = cw4[!train, ]
onset001.test <- cw4$onset001[!train]
table(cw4.train$onset001)
## 
##    0    1 
## 4437   59
onset001.rose <- ROSE(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban, data=cw4.train, seed=123)$data
onset002.rose <- ROSE(onset001~LDG+NHI+PHI+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel, data=cw4.train, seed=123)$data
table(onset001.rose$onset001)
## 
##    0    1 
## 2263 2233
log.reg.bal <- glm(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban, data=onset001.rose, family=binomial)
log.reg.bal2 <- glm(onset001~LDG+NHI+PHI+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel, data=onset002.rose, family=binomial)
pred.log.reg.bal <- predict(log.reg.bal, newdata=cw4.test,type="response")
pred.log.reg.bal2 <- predict(log.reg.bal2, newdata=cw4.test,type="response")
roc.curve(cw4.test$onset001, pred.log.reg.bal)
## Area under the curve (AUC): 0.850
roc.curve(cw4.test$onset001, pred.log.reg.bal2, add.roc=TRUE, col=2)
[image: spc1_files/figure-docx/unnamed-chunk-14-1.png]
## Area under the curve (AUC): 0.851
boot.auc.bal <- ROSE.eval(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban, data=onset001.rose,learner= glm,method.assess = "BOOT",control.learner=list(family=binomial),trace=TRUE, B=10)
## Iteration: 
## 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
summary(boot.auc.bal)
## 
## Call: 
## ROSE.eval(formula = onset001 ~ LDG + urLDG + urdown + ei + downgrade + 
##     powershare + ethfrac + gini + democrary + lpopl + lgdpcapl + 
##     incidencel + urban, data = onset001.rose, learner = glm, 
##     method.assess = "BOOT", B = 10, control.learner = list(family = binomial), 
##     trace = TRUE)
## 
## Summary of bootstrap distribution of auc: 
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##  0.8115  0.8139  0.8144  0.8141  0.8146  0.8155
boot.auc.bal2 <- ROSE.eval(onset001~LDG+NHI+PHI+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel, data=onset002.rose,learner= glm,method.assess = "BOOT",control.learner=list(family=binomial),trace=TRUE, B=10)
## Iteration: 
## 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
summary(boot.auc.bal2)
## 
## Call: 
## ROSE.eval(formula = onset001 ~ LDG + NHI + PHI + downgrade + 
##     powershare + ethfrac + gini + democrary + lpopl + lgdpcapl + 
##     incidencel, data = onset002.rose, learner = glm, method.assess = "BOOT", 
##     B = 10, control.learner = list(family = binomial), trace = TRUE)
## 
## Summary of bootstrap distribution of auc: 
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##  0.8121  0.8125  0.8132  0.8131  0.8135  0.8140
accuracy.meas(cw4.test$onset001, pred.log.reg.bal, threshold = 0.5)
## 
## Call: 
## accuracy.meas(response = cw4.test$onset001, predicted = pred.log.reg.bal, 
##     threshold = 0.5)
## 
## Examples are labelled as positive when predicted is greater than 0.5 
## 
## precision: 0.043
## recall: 0.833
## F: 0.041
accuracy.meas(cw4.test$onset001, pred.log.reg.bal2, threshold = 0.5)
## 
## Call: 
## accuracy.meas(response = cw4.test$onset001, predicted = pred.log.reg.bal2, 
##     threshold = 0.5)
## 
## Examples are labelled as positive when predicted is greater than 0.5 
## 
## precision: 0.042
## recall: 0.833
## F: 0.040
table(cw4.test$onset001, pred.log.reg.bal>0.5)
##    
##     FALSE TRUE
##   0   528  111
##   1     1    5
table(cw4.test$onset001, pred.log.reg.bal2>0.5)
##    
##     FALSE TRUE
##   0   525  114
##   1     1    5
train = (cw4$year<= 1991) 
cw4.train = cw4[train, ]
cw4.test = cw4[!train, ]
onset001.test <- cw4$onset001[!train]
table(cw4.train$onset001)
## 
##    0    1 
## 3304   45
onset001.rose <- ROSE(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban, data=cw4.train, seed=123)$data
onset002.rose <- ROSE(onset001~LDG+NHI+PHI+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel, data=cw4.train, seed=123)$data
table(onset001.rose$onset001)
## 
##    0    1 
## 1685 1664
log.reg.bal <- glm(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban, data=onset001.rose, family=binomial)
log.reg.bal2 <- glm(onset001~LDG+NHI+PHI+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel, data=onset002.rose, family=binomial)
pred.log.reg.bal <- predict(log.reg.bal, newdata=cw4.test,type="response")
pred.log.reg.bal2 <- predict(log.reg.bal2, newdata=cw4.test,type="response")
roc.curve(cw4.test$onset001, pred.log.reg.bal)
## Area under the curve (AUC): 0.826
roc.curve(cw4.test$onset001, pred.log.reg.bal2, add.roc=TRUE, col=2)
[image: spc1_files/figure-docx/unnamed-chunk-20-1.png]
## Area under the curve (AUC): 0.836
boot.auc.bal <- ROSE.eval(onset001~LDG+urLDG+urdown+ei+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel+urban, data=onset001.rose,learner= glm,method.assess = "BOOT",control.learner=list(family=binomial),trace=TRUE, B=10)
## Iteration: 
## 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
summary(boot.auc.bal)
## 
## Call: 
## ROSE.eval(formula = onset001 ~ LDG + urLDG + urdown + ei + downgrade + 
##     powershare + ethfrac + gini + democrary + lpopl + lgdpcapl + 
##     incidencel + urban, data = onset001.rose, learner = glm, 
##     method.assess = "BOOT", B = 10, control.learner = list(family = binomial), 
##     trace = TRUE)
## 
## Summary of bootstrap distribution of auc: 
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##  0.8105  0.8117  0.8118  0.8119  0.8124  0.8131
boot.auc.bal2 <- ROSE.eval(onset001~LDG+NHI+PHI+downgrade+powershare+ethfrac+gini+democrary+lpopl+lgdpcapl+incidencel, data=onset002.rose,learner= glm,method.assess = "BOOT",control.learner=list(family=binomial),trace=TRUE, B=10)
## Iteration: 
## 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
summary(boot.auc.bal2)
## 
## Call: 
## ROSE.eval(formula = onset001 ~ LDG + NHI + PHI + downgrade + 
##     powershare + ethfrac + gini + democrary + lpopl + lgdpcapl + 
##     incidencel, data = onset002.rose, learner = glm, method.assess = "BOOT", 
##     B = 10, control.learner = list(family = binomial), trace = TRUE)
## 
## Summary of bootstrap distribution of auc: 
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##  0.8014  0.8027  0.8031  0.8031  0.8039  0.8042
table(cw4.test$onset001, pred.log.reg.bal>0.5)
##    
##     FALSE TRUE
##   0  1380  392
##   1     3   17
table(cw4.test$onset001, pred.log.reg.bal2>0.5)
##    
##     FALSE TRUE
##   0  1359  413
##   1     4   16
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