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Draper HW 9 Grade: 96

Matthew Draper
March 13, 2019

Question 1: Heteroskedasticity Simulation
## We will test the second kind of heteroskedasticity, where sigma squared is approximat
ed by a chi-squared distribution.

set.seed(03132019)
library(lmtest)

## Warning: package 'lmtest' was built under R version 3.5.2
## Loading required package: zoo

## Warning: package 'zoo' was built under R version 3.5.2

##
## Attaching package: 'zoo'

## The following objects are masked from 'package:base':
##
## as.Date, as.Date.numeric

file:///Users/csells/Google%20Drive/Teaching/POLI1%20204B %2020 19/Homeworks/HW9/Submissions/Draper%20HW %209 .html 124


Cameron Sells
Grade: 96


3/14/2019 Draper HW 9

a<-1

b<-1

n<-90

numsims<-5

Results<-array(NA,dim=c(numsims,3))

for(i in l:numsims){
x<-rnorm(n)
ErrorVariances<-c(rep(rchisq(1,7),30),rep(rchisq(1l,7),30),rep(rchisq(1l,7),30))
y<-atb*x+rnorm(n,sd=ErrorVariances)
plot(x,y,pch=19,type="n",ylim=c(-6,8),xlim=c(-3,3))
points(x,y,col=c(rep(l,4),2),pch=19)
abline(a,b,1lwd=2)
FitOLS<-1lm(y~Xx)
abline(FitOLS$coef,1lty=2,1wd=2)

## We observe that the chi-squared error variances cause estimates of beta hat to dive
rge from the true value. Our output will display five examples:

test<-bptest (FitOLS)

testres<-test$p.value<=0.05 . .
5 simulations are not nearly enough

Results[i, ]<-c(FitOLS$coef,testres) to diagnose whether beta hat is

} biased. If you ran around 1000
simulations, you’d see that the beta
hats are actually really close to 1.
That is because heteroskedasticity
does not bias the coefficients, only
the standard errors of the
coefficients.
-3
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5 simulations are not nearly enough to diagnose whether beta hat is biased. If you ran around 1000 simulations, you’d see that the beta hats are actually really close to 1.
That is because heteroskedasticity does not bias the coefficients, only the standard errors of the coefficients.
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## 8 out of 100 results of the B-P test cause us to reject the null hypothesis that erro
r variance is not a function of the regressors.
Results
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par (mfrow=c(1,2))

xmin<-min(Results)

xmax<-max(Results)

TITLE<-c("OLS","Just 4 Obs")

XLAB<-"Simulated Coefficients"
hist(Results[,1],xlim=c(xmin,xmax),main=TITLE[i],xlab=XLAB)
abline(v=a)
hist(Results[,1],xlim=c(xmin,xmax),main=TITLE[i],xlab=XLAB)
abline(v=Db)
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mean(Results[,3])

## [1] 0.04

par (mfrow=c(1,1))

## Now we will compare the robust standard errors to the ordinary OLS errors. We see tha
t the robust standard errors apepar to be smaller on average, with a smaller mean.
head(Results)
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[3,]
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[,1]
-0.1479194
1.2151207
1.2635939
1.8689896
1.4987216
1.2079498

head(Results2)
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[,1]
-0.7696980
1.6615873
0.5664358
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1.4822079
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mean (Results)

## [1] 0.7091004

mean(Results2)

## [1] 0.6368702
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Question 2: Measurement Error Simulation

n <- 50

Z <- rpois(n, 20)
true.beta <- 30
errors <- rexp(n,

3)

## When X is measured with errors,

X <- 30 + 50*errors + rnorm(n,

Y <- 600 + true.beta*X + 500*errors + rnorm(n,

plot(X,Y)
abline(lm(Y~X))
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## We will now generate a new variable Z correlated with the true X*:
Z <- true.beta+rpois(n, 200)

X <- 30 + 1.3*%Z + 50*errors + rnorm(n, 0, 3)

Y <- 600 + true.beta*X + 500*errors + rnorm(n, 0, 50)
Xhat<-(1lm(z~X)$fitted.values)

## Plotting X-hat against Y, we observe modest variation:
par (mfrow=c(1,2))

plot(Xhat,Y)

abline(lm(Y~Xhat))

plot(X,Y)

abline(lm(Y~X))
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Rather than plotting each regression line, it might be easier to save just the betas and plot them
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## We will now regress Y on Xhat and compare to a regression of Y on X:
with.error<-(lm(Y ~ Xhat)$fitted.values)

without.error<-(lm(Y ~ X)$fitted.values)

head(with.error-without.error)

## 1 2 3 4 5
## 1.637090e-11 -3.637979e-12 -1.818989e-12 0.000000e+00 0.000000e+00
## 6

## 0.000000e+00

## We observe very small differences. We also observe (as we learned two homeworks ago)
that random errors tend to flatten the slope.

## We will now compare slopes and estimated standard errors:
Im(Y ~ Xhat)S$Scoefficients

## (Intercept) Xhat
## -9243.46488 88.73463

Im(Y ~ X)$coefficients
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## (Intercept) X
## -849.4330 34.6999

Draper HW 9

## The slope of Xhat is larger than the slope of X:

plot(Z, errors, pch=16)
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Question 3: Presentation

Prevailing theory holds that strong institutions prevent corruption (Shleifer and Vishny 1993). We might therefore
expect well-trained civil servants and a reliable legal system to reduce corruption.

Hypotheses

>-HO: High bureaucratic quality and rule of law do not affect corruption.

>-HA: High bureaucratic quality and rule of law reduce corruption.

Data
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The IRIS dataset was developed in 1993 by Philip Keefer and Stephen Knack in their work for the Institutional
Reform and the Informal Sector (IRIS) research and advisory center at the University of Maryland. The dataset is
based on data obtained from the International Country Risk Guide (ICRG), and contains scores for six “political
risk variables,” comprising corruption, the rule of law, bureaucratic quality, ethnic tensions, repudiation of

Draper HW 9

government contracts, and expropriation risk.

IRIS Dataset

iris<-read.csv("IRIS.csv", header=TRUE)

colnames(iris)[colnames(iris)=="1..country"] <- "Country"
colnames(iris)[colnames(iris)=="corruption.in.government"] <- "Corruption in Government"
colnames(iris)[colnames(iris)=="rule.of.law..law.and.order.tradition."] <- "Rule of Law"
colnames(iris)[colnames(iris)=="bureaucratic.quality"] <- "Bureaucratic Quality"

iris<-aggregate(.~Country,iris,mean)

plot(iris$ Rule of Law ,iris$ Corruption in Government™ )

~

iris$ Corruption in Government

IRIS Dataset

o o
o
& o ©
o oo 8o,
© o S 0 o
o od mo Bg 8‘8
o 0 o
PO f§ S
0
o
o0
& 0
[ [
3 4

iris$ Rule of Law’

&
op O
o GO o] S
o]
o]
0on b
o® o
o] o]
o]
[ [
5 6

plot(iris$ Bureaucratic Quality ,iris$ Corruption in Government™)
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iris$ Bureaucratic Quality’

The Model

Corruption in Government ~ Bureaucratic Quality + Rule of Law + (Bureaucratic Quality :

Rule of Law)

Results

regl<-lm( Corruption in Government ~ Bureaucratic Quality + Rule of Law +( Bureaucratic

Quality” : Rule of Law  ),data=iris)
summary(regl)
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##
##
##
##
##
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##
##
##
##
##
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##
##
##
##
##
##
##
##
##
##
##
##
##
##

Draper HW 9
Call:
Im(formula = “Corruption in Government  ~ ~“Bureaucratic Quality’
"Rule of Law ™ + ( Bureaucratic Quality : Rule of Law ), data
Residuals:
Min 10 Median 30 Max
-2.42106 -0.47090 0.00846 0.41286 2.18607
Coefficients:

(Intercept)
“Bureaucratic Quality"
"Rule of Law"

“Bureaucratic Quality” : Rule of Law

(Intercept)

“Bureaucratic Quality"

"Rule of Law"

“Bureaucratic Quality  : Rule of Law

Signif. codes: 0 '***x' (0.001 '**'

Residual standard error: 0.6997 on 131 degrees of freedom

Estimate Std. Error t value

0.
0.37125
0.

0.01619

N

* %

0.01

84889

32131

'*' 0.05

Multiple R-squared: 0.7222, Adjusted R-squared:

F-statistic: 113.5 on 3 and 131 DF,

0.39211
0.13374
0.12730
0.02958

"' 0.1

0.7159

p-value: < 2.2e-16

Robust Standard Errors

reg2<-felm( Corruption in Government  ~ Bureaucratic Quality + Rule of Law +( Bureaucrati

c Quality : Rule of Law ),data=iris)

summary(reg2)

2.165
2.776
2.524
0.547

"1

= iris)

Pr(>|t|)
0.03221
0.00631
0.01280
0.58502
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##
## Call:

## felm(formula =

“Corruption in Government  ~ ~“Bureaucratic Quality  +

Draper HW 9

Law  + ( Bureaucratic Quality : Rule of Law ), data = iris)

##
## Residuals:
## Min

## -2.42106 -0.47090

##

## Coefficients:
##

## (Intercept)
## ~Bureaucratic
## "Rule of Law’
## ~Bureaucratic
##

## (Intercept)
## ~Bureaucratic
## "Rule of Law"
## ~Bureaucratic
## ———

## Signif. codes:
##

## Residual standard error:
## Multiple R-squared(full model):
## Multiple R-squared(proj model):

10 Median 30 Max
0.00846 0.41286 2.18607
Estimate Std. Error t value Pr(>|t])
0.84889 0.39211 2.165 0.03221
Quality" 0.37125 0.13374 2.776 0.00631
0.32131 0.12730 2.524 0.01280
Quality: Rule of Law~ 0.01619 0.02958 0.547 0.58502
The standard errors reported in this
* table have not been adjusted.
Quality" o In order to get the robust standard
* errors, you have to ask for them:
Quality” : Rule of Law" regz$rse
0 '**x' 0,001 '**' 0.01 '*' 0.35 .U 0.1 1

0.7222
0.7222

0.6997 on 131 degrees of freedom

0.7159
0.7159

Adjusted R-squared:
Adjusted R-squared:

## F-statistic(full model):113.5 on 3 and 131 DF, p-value: < 2.2e-16

## F-statistic(proj model):

Diagnostics

dwplot(regl)

113.5 on 3 and 131 DF, p-value: < 2.2e-16
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The standard errors reported in this table have not been adjusted. 
In order to get the robust standard errors, you have to ask for them:
reg2$rse
-1�
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"Bureaucratic Quality’ -

‘Rule of Law’ -

‘Bureaucratic Quality”:"Rule of Law’ -

Diagnostics

plot(regl,which=1)

file:///Users/csells/Google%20Drive/Teaching/POLI1%20204B %2020 19/Homeworks/HW9/Submissions/Draper%20HW %209 .html 18/24



3/14/2019 Draper HW 9

Residuals vs Fitted
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Fitted values
Im("Corruption in Government’ ~ "Bureaucratic Quality” + 'Rule of Law™ + (" ...

Diagnostics

plot(regl,which=2)
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Normal Q-Q

Standardized residuals

o7

840
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Theoretical Quantiles

Im("Corruption in Government’ ~ "Bureaucratic Quality” + 'Rule of Law™ + (" ...

Diagnostics

plot(regl,which=3)
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Scale-Location
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Fitted values

Im("Corruption in Government’ ~ "Bureaucratic Quality” + 'Rule of Law™ + (" ...

Diagnostics

plot(regl,which=4)
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Im("Corruption in Government’ ~ "Bureaucratic Quality” + 'Rule of Law™ + (" ...

Diagnostics

plot(regl,which=5)
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Residuals vs Leverage
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Leverage
Im("Corruption in Government’ ~ "Bureaucratic Quality” + 'Rule of Law™ + (" ...

Diagnostics

residualPlots(regl)
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Fitted values

## Test stat Pr(>|Test stat])
## Tukey test 2.8438 0.004457 **
## -
## Signif. codes: 0 '***' (0,001 '**' 0.01 '*' 0.05 '.' 0.1 " ' 1
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