Ch3_2e_ChapterExamples
Preparation
require(knitr)
require(haven)
library(AER)

opts_chunk$set(echo = TRUE)
options(digits = 3)
opts_knit$set(root.dir = 
"C:/Users/baileyma/Dropbox/Bailey_RealStats_RealEconometrics_2e_Supplements_March2021/ChapterExamples_R")

# Remove objects from the previous session
rm(list = ls(all = TRUE))   
CHAPTER 3
Presidential vote share
Load data and run basic regression
## Load data; data saved as object named "dta"
load(file = "Ch3_ChapterExample_Incumbent_vote.RData")  
IncVote = lm(dta$Vote100~dta$RDI)
summary(IncVote)
Create scatterplot # Create side-by-side plots without and with fitted line
par(mfrow=c(1, 2), mar=c(3.0, 1.2,  0.9,  1.5), oma=c(0.4, 3, 0.4,  0.3))       # mar(south, west, north, east)

# Without fitted line
plot(dta$Vote100~dta$RDI,bty="n",col=0,cex=5,pch=16, xlab = "",  ylab = "", main="", xaxt='n', yaxt='n', xlim=c(-1.0,6.25), ylim=c(44,68)) 
points(dta$RDI, dta$Vote100, pch=16, col= "#3c78c3", cex=1.0)

mtext("Incumbent party's",  las = 1, side = 3, at = -1.3, line = -3.3, cex = 1.0)   
mtext("vote percent",       las = 1, side = 3, at = -1.3, line = -4., cex = 1.0)    
axis(2, las =1, tick = T, cex.axis = .8, mgp = c(2,.7,0))

title(xlab="Percent change in income",mgp=c(1.9,1,0), cex.lab=1.0)
axis(1, at = seq(-1, 6, by=1), labels =  seq(-1, 6, by=1), tick = T, 
     cex.axis = .8, mgp = c(2,.4,0))
## Add year labels
YearLabelList = c(1968, 1980, 1984, 1988, 2004, 2012)
text(dta$RDI[!(dta$Year %in% YearLabelList)]+0.15, dta$Vote100[!(dta$Year %in% YearLabelList)]+0.5, dta$Year[!(dta$Year %in% YearLabelList)],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1968]+.00,dta$Vote100[dta$Year==1968]-.38,dta$Year[dta$Year==1968],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1980]+.10,dta$Vote100[dta$Year==1980]-.38,dta$Year[dta$Year==1980],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1984]+.25,dta$Vote100[dta$Year==1984]-.40,dta$Year[dta$Year==1984],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1988]+.02,dta$Vote100[dta$Year==1988]-.38,dta$Year[dta$Year==1988],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==2004]+.05,dta$Vote100[dta$Year==2004]-.38,dta$Year[dta$Year==2004],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==2012]-0.30,dta$Vote100[dta$Year==2012]+.455,dta$Year[dta$Year==2012],col="#3c78c3", cex=0.85)

# With fitted line
plot(dta$Vote100~dta$RDI,bty="n",col=0,cex=5,pch=16, xlab = "",  ylab = "", main="", xaxt='n', yaxt='n', xlim=c(-1.0,6.3), ylim=c(44,68)) 
points(dta$RDI, dta$Vote100, pch=16, col= "#3c78c3", cex=1.0)

mtext("Incumbent party's",  las = 1, side = 3, at = -1.3, line = -3.3, cex = 1.0)   
mtext("vote percent",       las = 1, side = 3, at = -1.3, line = -4., cex = 1.0)    
axis(2, las =1, tick = T, cex.axis = .8, mgp = c(2,.7,0))

title(xlab="Percent change in income",mgp=c(1.9,1,0), cex.lab=1.0)
axis(1, at = seq(-1, 6, by=1), labels =  seq(-1, 6, by=1), tick = T, 
     cex.axis = .8, mgp = c(2,.4,0))
## Add year labels
YearLabelList = c(1968, 1980, 1984, 1988, 2004, 2012)
text(dta$RDI[!(dta$Year %in% YearLabelList)]+0.15, dta$Vote100[!(dta$Year %in% YearLabelList)]+0.5, dta$Year[!(dta$Year %in% YearLabelList)],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1968]+.00,dta$Vote100[dta$Year==1968]-.38,dta$Year[dta$Year==1968],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1980]+.10,dta$Vote100[dta$Year==1980]-.38,dta$Year[dta$Year==1980],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1984]+.25,dta$Vote100[dta$Year==1984]-.40,dta$Year[dta$Year==1984],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1988]+.02,dta$Vote100[dta$Year==1988]-.38,dta$Year[dta$Year==1988],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==2004]+.05,dta$Vote100[dta$Year==2004]-.38,dta$Year[dta$Year==2004],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==2012]-0.30,dta$Vote100[dta$Year==2012]+.455,dta$Year[dta$Year==2012],col="#3c78c3", cex=0.85)

# Add fitted line
abline(IncVote, col= "#3c78c3", lwd = 2)
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Create a single plot with OLS parameters identified
par(mfrow=c(1, 1), mar=c(3.0, 1.2,  0.0,  1.5), oma=c(0.4, 3, 0.4,  0.3))
# mar(south, west, north, east)
plot(dta$Vote100~dta$RDI,bty="n",col=0,cex=5,pch=16, xlab = "",  ylab = "", main="", xaxt='n', yaxt='n', xlim=c(-1.0,6.1), ylim=c(44,68)) 
points(dta$RDI, dta$Vote100, pch=16, col= "#3c78c3", cex=1.0)

mtext("Incumbent party's",  las = 1, side = 3, at = -1.3, line = -3.3, cex = 1.0)   
mtext("vote percent",       las = 1, side = 3, at = -1.3, line = -4., cex = 1.0)    
axis(2, las =1, tick = T, cex.axis = .8, mgp = c(2,.7,0))

title(xlab="Percent change in income",mgp=c(1.9,1,0), cex.lab=1.0)
axis(1, at = seq(-1, 6, by=1), labels =  seq(-1, 6, by=1), tick = T, 
     cex.axis = .8, mgp = c(2,.4,0))
## Add year labels
YearLabelList = c(1980, 1984, 1988, 2004, 2012)
text(dta$RDI[!(dta$Year %in% YearLabelList)], dta$Vote100[!(dta$Year %in% YearLabelList)]+0.5, dta$Year[!(dta$Year %in% YearLabelList)],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1980]+.00,dta$Vote100[dta$Year==1980]-.38,dta$Year[dta$Year==1980],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1984]+.15,dta$Vote100[dta$Year==1984]-.30,dta$Year[dta$Year==1984],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==1988]+.02,dta$Vote100[dta$Year==1988]-.38,dta$Year[dta$Year==1988],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==2004]+.05,dta$Vote100[dta$Year==2004]-.38,dta$Year[dta$Year==2004],col="#3c78c3", cex=0.85)
text(dta$RDI[dta$Year==2012]-0.23,dta$Vote100[dta$Year==2012]+.34,dta$Year[dta$Year==2012],col="#3c78c3", cex=0.85)

# Add fitted line
abline(IncVote, col= "#3c78c3", lwd = 2)

# Add text with intercept indicated
mtext(expression(paste(hat(beta)[0], " = 46.1")), side= 2, cex=0.9, at = 46.2, las = 1, line = 0.5, col = "#3c78c3")
# Add text with slope indicated
text(0.8, 48.8, expression(paste(hat(beta)[1], " = 2.2 (the slope)")), srt =28, cex=1., col="#3c78c3")
    lines(c(0, 0), c(0, 46.1), col = "#3c78c3", lwd= 2, lty = 3)
    lines(c(-2.1, 0), c(46.1, 46.1), col = "#3c78c3", lwd= 2, lty = 3)
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Create plot with fitted values and residuals
par(mfrow=c(1, 1), mar=c(3.0, 1.2,  0.0,  1.5), oma=c(0.4, 3, 0.4,  0.3))
        # mar(south, west, north, east)
plot(dta$Vote100~dta$RDI,bty="n",col=0,cex=5,pch=16, xlab = "",  ylab = "", main="", 
     xaxt='n', yaxt='n', xlim=c(-1.0,6.1), ylim=c(44,63))
points( dta$RDI[    dta$Year ==2016 | dta$Year ==1964 | dta$Year ==2000],
        dta$Vote100[dta$Year ==2016 | dta$Year ==1964 | dta$Year ==2000], 
    pch=16, col= "#3c78c3", cex=1.4)
mtext("Incumbent party's",  las = 1, side = 3, at = -1.3, line = -3.8, cex = 1.0)
mtext("vote percent",       las = 1, side = 3, at = -1.3, line = -4.7, cex = 1.0)   
axis(2, las =1, tick = T, cex.axis = .8, mgp = c(2,.7,0))
title(xlab="Percent change in income",mgp=c(1.9,1,0), cex.lab=1.0)
axis(1, at = seq(-1, 6, by=1), labels =  seq(-1, 6, by=1), tick = T, 
        cex.axis = .8, mgp = c(2,.4,0))

# Label observations
YearFittedList = c(2016, 2000, 1964)
text(dta$RDI[(dta$Year %in% YearFittedList)], dta$Vote100[(dta$Year %in% YearFittedList)]+0.5, dta$Year[(dta$Year %in% YearFittedList)],col="#3c78c3", cex=0.85)
    
    # Add fitted line
        IncVote = lm(Vote100~RDI, data = dta)
        summary(IncVote)
## 
## Call:
## lm(formula = Vote100 ~ RDI, data = dta)
## 
## Residuals:
##    Min     1Q Median     3Q    Max 
## -5.973 -1.677 -0.457  2.758  7.596 
## 
## Coefficients:
##             Estimate Std. Error t value Pr(>|t|)    
## (Intercept)    46.12       1.72    26.8    1e-14 ***
## RDI             2.20       0.55     4.0    0.001 ** 
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## Residual standard error: 3.85 on 16 degrees of freedom
## Multiple R-squared:  0.501,  Adjusted R-squared:  0.469 
## F-statistic:   16 on 1 and 16 DF,  p-value: 0.00102
        abline(IncVote, col= "#3c78c3", lwd = 2)
    points(dta$RDI[dta$Year ==2016 | dta$Year ==1964 | dta$Year ==2000],
           IncVote$fitted[dta$Year ==2016 | dta$Year ==1964 | dta$Year ==2000], 
           pch=17, col= "deepskyblue", cex=1.4)
    text(1.4, 47.5, "Fitted value for 2016", cex= 0.75, col= "deepskyblue")
    text(-0.15, 49.3, "Residual for\n2016", cex= 0.75, col= "deepskyblue")
    text(3.15, 55.0, "Fitted value for 2000", cex= 0.75, col= "deepskyblue")
    text(4.85, 52.6, "Residual for 2000", cex= 0.75, col= "deepskyblue")
    text(5.90, 57.9, "Fitted\nvalue\nfor 1964", cex= 0.75, col= "deepskyblue")
    text(4.60, 59.9, "Residual for 1964", cex= 0.75, col= "deepskyblue")

library(pBrackets) #install.packages("pBrackets")
    brackets(0.56, 47.6, 0.56, 51.1, curvature = 0.3, h = 0.3, col= "deepskyblue")  # 2016
    brackets(3.95, 54.6, 3.95, 50.2, curvature = 0.3, h = 0.3, col= "deepskyblue")  # 2000
    brackets(5.50, 58.5, 5.5, 61.3, curvature = 0.3, h = 0.3, col= "deepskyblue")   # 1964
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Plots with different goodness of fit
Simulate data with different goodness of fit; exact values will differ each time.
NN      = 200
x1      = 16*runif(NN)
bA0 = 30;   bA1 = 6
y.temp1     = bA0 + bA1*x1 + 10*rnorm(NN)
y.temp2     = bA0 + bA1*x1 + 20*rnorm(NN)
OLStemp1    = lm(y.temp1~x1)
OLStemp2    = lm(y.temp2~x1)

par(    mfrow=c(1, 2), 
     mar=c(4.0,3.8,1.,0.5), 
     oma=c(0.2,1,2.,0.3)        )   

plot (x1, y.temp1, type = "n", xlab="", ylab = "", main="", yaxt='n', xaxt='n', ylim = c(10, 140))
mtext("Years of education", side = 1, line = 2., cex = 0.8)
mtext("(a)", side = 1, line = 3., cex = 0.8)
mtext("Salary\n(in $1,000)", side = 3, at = -3.7, line = -0.8, cex = 0.8)
axis(2, las = 1, tick = T,  cex.axis = .8, mgp = c(2,.7,0), at = seq(20, 130, by=20), labels =  seq(20, 130, by=20))
axis(1,                 cex.axis = .8, mgp = c(2,.7,0), at = seq(0, 16, by=4), labels =  seq(0, 16, by=4))

points(x1, y.temp1, cex=0.65, col="#3c78c3", pch = 19)
abline(OLStemp1, col= "#3c78c3", lwd = 3)
text(10.4, 30,  expression(hat(sigma)^2), xpd = T, cex = .8)
text(12.9, 29,  paste(" = ", formatC((summary(OLStemp1)$sigma)^2, digits = 4, format="fg")), xpd = T, cex = .8)
text(10.2, 23,  expression(hat(sigma)), xpd = T, cex = .8)
text(12.7, 22,  paste(" = ", formatC(summary(OLStemp1)$sigma, digits = 3, format="fg")), xpd = T, cex = .8)
text(10.5, 16,  expression(R^2), xpd = T, cex = .8)
text(13.1, 15,  paste(" = ", formatC(summary(OLStemp1)$r.squared, digits = 2, format="fg")), xpd = T, cex = .8)

plot (x1, y.temp2, type = "n",  xlab="", ylab = "", main="", yaxt='n', xaxt='n', ylim = c(10, 140))
mtext("Years of education", side = 1, line = 2., cex = 0.8)
mtext("(b)", side = 1, line = 3., cex = 0.8)
mtext("Salary\n(in $1,000)", side = 3, at = -3.7, line = -0.8, cex = 0.8)
axis(2, las = 1, tick = T,  cex.axis = .8, mgp = c(2,.7,0), at = seq(20, 130, by=20), labels =  seq(20, 130, by=20))
axis(1,                 cex.axis = .8, mgp = c(2,.7,0), at = seq(0, 16, by=4), labels =  seq(0, 16, by=4))

points(x1, y.temp2, cex=0.65, col="#3c78c3", pch = 19)
abline(OLStemp2, col= "#3c78c3", lwd = 3)
text(10.4, 30,  expression(hat(sigma)^2), xpd = T, cex = .8)
text(12.9, 29,  paste(" = ", formatC((summary(OLStemp2)$sigma)^2, digits = 4, format="fg")), xpd = T, cex = .8)
text(10.2, 23,  expression(hat(sigma)), xpd = T, cex = .8)
text(12.7, 22,  paste(" = ", formatC(summary(OLStemp2)$sigma, digits = 3, format="fg")), xpd = T, cex = .8)
text(10.5, 16,  expression(R^2), xpd = T, cex = .8)
text(13.1, 15,  paste(" = ", formatC(summary(OLStemp2)$r.squared, digits = 2, format="fg")), xpd = T, cex = .8)
[image: Ch3_2e_ChapterExamples_files/figure-docx/unnamed-chunk-5-1.png]
Case Study: Height and wages
Load and organize data
load(file = "Ch3_ChapterExample_HeightAndWages.RData")  
HeightChange =  dta$height85 - dta$height81
HeightChange[is.na(HeightChange)==1]    = 0 
table(HeightChange )
## HeightChange
##  -12  -11   -8   -5   -4   -3   -2   -1    0    1    2    3    4    5    6    7 
##    2    1    1    1    6   15   43  203 2931  379  119   37   23    9    2    3 
##    8    9   11   13   14 
##    3    1    2    2    1
dim(dta)
## [1] 3784   21
Basic OLS results 
HeightWage.OLS = lm(dta$wage96          ~ dta$height85)
summary(HeightWage.OLS)
## 
## Call:
## lm(formula = dta$wage96 ~ dta$height85)
## 
## Residuals:
##    Min     1Q Median     3Q    Max 
## -18.64  -6.96  -2.66   3.75  79.58 
## 
## Coefficients:
##              Estimate Std. Error t value Pr(>|t|)    
## (Intercept)  -13.0934     6.8967   -1.90    0.058 .  
## dta$height85   0.4121     0.0975    4.22  2.5e-05 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## Residual standard error: 11.9 on 1908 degrees of freedom
##   (1874 observations deleted due to missingness)
## Multiple R-squared:  0.00927,    Adjusted R-squared:  0.00875 
## F-statistic: 17.8 on 1 and 1908 DF,  p-value: 2.51e-05
coeftest(HeightWage.OLS, vcov = vcovHC(HeightWage.OLS, type = "HC1"))
## 
## t test of coefficients:
## 
##              Estimate Std. Error t value Pr(>|t|)    
## (Intercept)  -13.0934     6.6909   -1.96    0.051 .  
## dta$height85   0.4121     0.0953    4.33  1.6e-05 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
summary(HeightWage.OLS)$sigma^2
## [1] 142
summary(HeightWage.OLS)$sigma
## [1] 11.9
summary(HeightWage.OLS)$r.squared
## [1] 0.00927
# Make plot clearer plus diagnostics
Jitter  = rnorm(length(dta$wage96))/4
Jitter2     = rnorm(length(dta$wage96))/4

## Figure \ref{fig:HeightWagesBivarYoung}
par(mfrow=c(1, 1), mar=c(4.0,3.0,1.,0.5), oma=c(0.2,1,2.,0.3))
plot(dta$height85,              dta$wage96, xlab = "",  ylab = "", main="", 
     col= "black", cex.axis =0.8, type="n", yaxt='n', ylim = c(0,97))
mtext("Hourly\nwages\n(in $)", side = 3, line = -1.5, at = 57.3, cex = 1.0)
title(xlab="Height in inches",mgp=c(1.9,1,0), cex.lab=1.0)
points(dta$height85 + Jitter, dta$wage96, cex=0.5, col= "#3c78c3", pch = 19)
abline(HeightWage.OLS, col= "#3c78c3", lwd=3)   
axis(2, las = 1, tick = T,  cex.axis = .8, mgp = c(2,.7,0), at = seq(0, 80, by=20), labels =  seq(0, 80, by=20))
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Outliers
Continued from Chapter 2 Violent crime data
dta = read.table("Ch2_ChapterExample_StateCrime.txt", header = T)
CrimeUrban      = lm(dta$ViolentCrimerate[dta$Year==2009] ~ dta$PctUrban[dta$Year==2009] )
CrimeSingleParent   = lm(dta$ViolentCrimerate[dta$Year==2009] ~dta$PercentSingleParent[dta$Year==2009])
CrimePoverty    = lm(dta$ViolentCrimerate[dta$Year==2009] ~ dta$PovPct[dta$Year==2009] )
CrimeUrbanNoDC      = lm(dta$ViolentCrimerate[dta$Year==2009 & dta$StAbbrev!="DC"]  ~ dta$PctUrban      [dta$Year==2009 & dta$StAbbrev!="DC"] )
CrimeSingleParentNoDC   = lm(dta$ViolentCrimerate[dta$Year==2009 & dta$StAbbrev!="DC"]  ~            dta$PercentSingleParent[dta$Year==2009 & dta$StAbbrev!="DC"] )
CrimePovertyNoDC        = lm(dta$ViolentCrimerate[dta$Year==2009 & dta$StAbbrev!="DC"]  ~ dta$PovPct            [dta$Year==2009 & dta$StAbbrev!="DC"] )
library(apsrtable)
apsrtable(CrimeUrban, CrimeUrbanNoDC,  CrimeSingleParent, CrimeSingleParentNoDC, CrimePoverty, CrimePovertyNoDC, model.names= c(""),
          coef.names=c("Constant", "Urban", "Urban - no DC", "Single parent", "Single parent- no DC",      "Poverty", "Poverty - no DC"), digits=3) # Displays a table in Latex form
## \begin{table}[!ht]
## \caption{}
## \label{} 
## \begin{tabular}{ l D{.}{.}{3}D{.}{.}{3}D{.}{.}{3}D{.}{.}{3}D{.}{.}{3}D{.}{.}{3} } 
## \hline 
##   & \multicolumn{ 1 }{ c }{  } & \multicolumn{ 1 }{ c }{ Model 2 } & \multicolumn{ 1 }{ c }{ Model 3 } & \multicolumn{ 1 }{ c }{ Model 4 } & \multicolumn{ 1 }{ c }{ Model 5 } & \multicolumn{ 1 }{ c }{ Model 6 } \\ \hline
##  %                    &             & Model 2     & Model 3     & Model 4     & Model 5     & Model 6    \\ 
## Constant             & -8.369      & 124.672     & -362.743 ^* & -164.570    & 86.122      & 184.937    \\ 
##                      & (135.571)   & (109.560)   & (102.584)   & (117.593)   & (125.550)   & (99.546)   \\ 
## Urban                & 5.613 ^*    &             &             &             &             &            \\ 
##                      & (1.798)     &             &             &             &             &            \\ 
## Urban - no DC        &             & 3.583 ^*    &             &             &             &            \\ 
##                      &             & (1.465)     &             &             &             &            \\ 
## Single parent        &             &             & 2317.376 ^* &             &             &            \\ 
##                      &             &             & (303.303)   &             &             &            \\ 
## Single parent- no DC &             &             &             & 1691.968 ^* &             &            \\ 
##                      &             &             &             & (355.786)   &             &            \\ 
## Poverty              &             &             &             &             & 23.131 ^*   &            \\ 
##                      &             &             &             &             & (8.848)     &            \\ 
## Poverty - no DC      &             &             &             &             &             & 14.734 ^*  \\ 
##                      &             &             &             &             &             & (7.063)     \\
##  $N$                  & 51          & 50          & 51          & 50          & 51          & 50         \\ 
## $R^2$                & 0.166       & 0.111       & 0.544       & 0.320       & 0.122       & 0.083      \\ 
## adj. $R^2$           & 0.149       & 0.092       & 0.534       & 0.306       & 0.105       & 0.064      \\ 
## Resid. sd            & 189.703     & 149.592     & 140.310     & 130.798     & 194.576     & 151.910     \\ \hline
##  \multicolumn{7}{l}{\footnotesize{Standard errors in parentheses}}\\
## \multicolumn{7}{l}{\footnotesize{$^*$ indicates significance at $p< 0.05 $}} 
## \end{tabular} 
##  \end{table}
Plot scatterplots with fitted lines 
par(mfrow=c(1, 3), mar=c(3.5, 3.6, 0.6, 1.), oma=c(0.2, 2.2, 2.2,0.3))   # mar(south, west, north, east)
plot(dta$PctUrban[dta$Year==2009],dta$ViolentCrimerate[dta$Year==2009], xlim=c(35, 105), type = "n", 
     xlab="", ylab = "", main="", xaxt='n',  yaxt='n')
text(dta$PctUrban[dta$Year==2009],dta$ViolentCrimerate[dta$Year==2009], dta$StAbbrev, cex=0.9, col="lightblue") 
mtext("Percent urban", side = 1, line = 1.7, cex = 0.9)
#mtext("Violent\ncrime\nrate", side = 3, line = -2.8, at = 15, cex = 0.9)
mtext("Violent\ncrime\nrate", side = 3, line = -1.5, at = 16, cex = 0.9)
mtext("(per 100,000\npeople)", side = 3, line = -3.75, at = 16, cex = 0.7)
axis(1, at=seq(40, 100, by=10), labels=seq(40, 100, by=10), cex.axis=0.85, padj=-1.2)
axis(2, las = 1, at = seq(200, 1200 , by=200), labels =  seq(200, 1200 , by=200), tick = T, 
     cex.axis = .8, mgp = c(2,.7,0))
abline(CrimeUrban,  col= "darkgreen", lwd=1, )
abline(CrimeUrbanNoDC,  col= "blue",    lwd=2.0, lty=2)
lines(c(37, 50), c(1200, 1200), col= "blue", lwd=2., lty=2 )
lines(c(37, 50), c(1250, 1250), col= "darkgreen", lwd=1 )
text(75, 1250, "Fitted line with DC")
text(78.9, 1200, "Fitted line without DC")

plot(dta$PercentSingleParent[dta$Year==2009],dta$ViolentCrimerate[dta$Year==2009], type = "n", 
     xlab="", ylab = "", main="", xaxt='n',  yaxt='n')  # xlim=c(35, 105)
text(dta$PercentSingleParent[dta$Year==2009],dta$ViolentCrimerate[dta$Year==2009], dta$StAbbrev, cex=0.9, col="lightblue") 
mtext("Percent single parent", side = 1, line = 1.7, cex = 0.9)
axis(1, at=seq(20, 60, by=10),  labels=seq(20, 60, by=10), cex.axis=0.85, padj=-1.2)
abline(CrimeSingleParent,       col= "darkgreen", lwd=1, )
abline(CrimeSingleParentNoDC,   col= "blue",    lwd=2.0, lty=2)
lines(c(18, 28), c(1200, 1200), col= "blue", lwd=2., lty=2 )
lines(c(18, 28), c(1250, 1250), col= "darkgreen", lwd=1 )
text(43, 1250, "Fitted line with DC")
text(45.4, 1200, "Fitted line without DC")

plot(dta$PovPct[dta$Year==2009],dta$ViolentCrimerate[dta$Year==2009], type = "n", 
     xlab="", ylab = "", main="", xaxt='n',  yaxt='n')# 
text(dta$PovPct[dta$Year==2009],dta$ViolentCrimerate[dta$Year==2009], dta$StAbbrev, cex=0.9, col="lightblue") 
mtext("Poverty percent", side = 1, line = 1.7, cex = 0.9)
axis(1, at=seq(8, 22, by=2),    labels=seq(8, 22, by=2), cex.axis=0.85, padj=-1.2)
abline(CrimePoverty,    col= "darkgreen", lwd=1, )
abline(CrimePovertyNoDC,    col= "blue",    lwd=2.0, lty=2)
lines(c(8.5, 11), c(1200, 1200), col= "blue", lwd=2., lty=2 )
lines(c(8.5, 11), c(1250, 1250), col= "darkgreen", lwd=1 )
text(15.8, 1250, "Fitted line with DC")
text(16.6, 1200, "Fitted line without DC")
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