SCRIPT MOD6S3E: NORMAL REGRESSION WITH INDEPENDENT PRIORS
LABOR DATA APPLICATION

INSTRUCTOR: KLAUS MOELTNER

LoAD AND PREPARE DATA

We will use Mroz’s (1987) wage data described in Greene (6! edition, p. 53. The data set contains
753 observations of labor supply behavior of married women. Of these, 428 were active labor market
participants at the time of the survey. (same data we used for mod4_1c.
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data<- read.table('c:/Klaus/AAEC5126/R/data/laborsupply.txt', sep="\t", header=FALSE)
#

#assign variable names
names (data) [1]<-"1fp"
names (data) [2] <-"whrs"
names (data) [3]<-"k16"
names (data) [4]<-"k618"
names (data) [6]<-"wa"
names (data) [6]<-"we"
names (data) [7]<-"ww"
names (data) [8]<-"rpwg"
names (data) [9] <-"hhrs"
names (data) [10]<-"ha"
names (data) [11]<-"he"
names (data) [12] <-"hw"
names (data) [13]<-"faminc"
names (data) [14]<-"wmed"
names (data) [15]<-"wfed"
names (data) [16]<-"un"
names (data) [17]<-"cit"
names (data) [18] <-"ax"

#

save(data, file = "c:/Klaus/AAEC5126/R/data/laborsupply.rda")

Variable definitions:

% Contents of Data (columns)
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%1
%2
%3
%4
%5
%6
YA
%8

LFP = A dummy variable = 1 if woman worked in 1975, else O
WHRS = Wife's hours of work in 1975

KL6 = Number of children less than 6 years old in household
K618 = Number of children between ages 6 and 18 in household
WA = Wife's age

WE = Wife's educational attainment, in years

WW = Wife's average hourly earnings, in 1975 dollars

RPWG = Wife's 1976 reported wage (not = 1975 estimated wage)



%9 HHRS = Husband's hours worked in 1975

%10 HA = Husband's age

%11 HE = Husband's educational attainment, in years

%12 HW = Husband's wage, in 1975 dollars

%13 FAMINC = Family income, in 1975 dollars

%14 WMED = Wife's mother's educational attainment, in years

%15 WFED = Wife's father's educational attainment, in years

%16 UN = Unemployment rate in county of residence, in percentage points.
w7 CIT = Dummy variable = 1 if live in large city (SMSA), else O

%18 AX = Actual years of wife's previous labor market experience

R> #select only cases for labor market participants
R> data<-subset(data,lfp==1)

R> attach(data)

R> #

R> #define variables of interest

R> y=log(whrs*ww) #log of annual earnings

R> n<-length(y)

R> wa2<-wa"2

R> X<-cbind(rep(1,n),wa, wa2, k16, k618, hw, ax,we)
R> k<-ncol(X)

R> #

R> bols<-solve((t(X)) %x*% XD %x%h (£(X) %*% y)

R> e<-y-X¥%x%bols

R> SSR<-(t (e)%*%e)

R> s2<-(t(e)%*%e)/(n-k)

R> s20ls<-s2 #needed for Hausman test below

R> Vb<-s2[1,1]*solve ((t (X))%*%X)

R> se=sqrt(diag(Vb))

R> tval=bols/se

R> #

R> tt<-data.frame(coll=c("constant","wa","wa2","kl6","k618","hw","ax","we"),
col2=bols,
col3=se,
cold=tval)

R> colnames(tt)<-c("variable","estimate","s.e.","t")

STARTING VALUES, PRIORS, AND TUNERS

R> #TUNERS

R> ######HaH###

R> r1<-2000 #burn-ins
R> r2<-3000 #keepers
R> R<-ri+r2

R> # of Gibbs Sampler
R> #

R> #PRIORS:

R> #####HHHHRHHHHHFHHH
R> #for beta:

R> muO<-rep(0,k)
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V0<-100*diag (k)

#for sig2:

v0<-1/2

tau0<-1/2

#

# STARTING VALUES
H#HHHHH AR R RS
betadraw<-bols
sig2draw<-as.vector(s2)

GIBBS SAMPLER

R> betamat<-matrix(0,k,r2) #will collect draws of beta
R> sig2mat<-matrix(0,1,r2) #will collect draws of sig2
R> #
R> # Call for a progress bar to monitor progress of Gibbs Sampler
R> pb<-winProgressBar(title="progress bar", min=0,max=R,width= 300)
R> #
R> for (i in 1:R) {
setWinProgressBar(pb,i,title=paste(round((i/R)*100,0),"% done"))
#
# draw betas
HEHAHHAHHEHRSH
Vi<-solve(solve(V0O)+(1/sig2draw) *t (X) %*%X)
mul<-V1 %x*% (solve(VO) %x% muO + (1/sig2draw)* t(X) %*% y)
betadraw<-mvrnorm(n=1,mul, V1)
if (i>r1) |
betamat [, (i-rl1)]<-betadraw
}
# draw sig2
HHHHHHH R RS
vi<-(n+2%v0) /2
taul<-(1/2)*(t (y-X %x% betadraw) %*), (y-X %*) betadraw)+2*tau0)
sig2draw<-rinvgamma(l,vl,scale=taul)
if (i>r1) A
sig2mat [i-r1]<-sig2draw
}
}
R> close (pb) #close progress bar
CONVERGENCE DIAGNOSTICS
R> #stack all results
R> M<-rbind(betamat,sig2mat)
R> k<-nrow (M)
R> R<-ncol (M)
R> # Autocorrelation, nse, and efficiency
R> ####HSHSHFHFHFHHHHEHEHEHEHGH GRS RS R B HHH
R> IEF<-matrix(0,k,1)
R> nse<-matrix(0,k,1)
R> #
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for (i in 1:k) {
int<-t(M[i,]) # pick draws for a single parameter
intsum<-0
j=1
for (j in 1:(R-2)) {
inti1<-int[1: (R-j)]
int2<-int [(j+1) :R]
int3=cor(intl,int2)
intsum<-intsum+(1-j/R)*int3
if (abs(int3)<0.05) A
break # exit innermost loop
X
}
intsum<-max(0,intsum)#for situations when the loop immediately cuts off
# with a slight negative value for the correlation
IEF [i]=1+2*intsum

#
nse<-sqrt (((1/R)*(diag(var (t(M)))*IEF)))
mstar<-R/IEF
#
# CD diagnostics
H#HHRAH AR RS
gl<-round(0.1%*R)
g2=round (0.6%R)+1
M1<-M[,1:g1]
M2=M[,g2:R]
R1<-ncol(M1)
R2=ncol(M2)
mM1=rowMeans (M1)
mM2=rowMeans (M2)
#
IEF1<-matrix(0,k,1)
nsel<-matrix(0,k,1)
#
for (i in 1:k) {
int<-t(M1[i,]) # pick draws for a single parameter
intsum<-0
j=1
for (j in 1:(R1-2)) {
int1<-int[1:(R1-j)]
int2<-int [(j+1) :R1]
int3=cor(intl,int2)
intsum<-intsum+(1-j/R1)*int3
if (abs(int3)<0.05) {
break # exit innermost loop
}
}
intsum<-max(0,intsum)#for situations when the loop immediately cuts off
# with a slight negative value for the correlation
IEF1[i]=1+2*intsum



R> nsel<-sqrt (((1/R1)*(diag(var (t(M1)))*IEF1)))

R> #

R> #

R> IEF2<-matrix(0,k,1)
R> nse2<-matrix(0,k,1)
R> #

R> for (i in 1:k) {

int<-t(M2[i,]) # pick draws for a single parameter

intsum<-0

j=1

for (j in 1:(R2-2)) {
inti1<-int[1:(R2-j)]
int2<-int [(j+1) :R2]
int3=cor(int1,int2)
intsum<-intsum+(1-j/R2)*int3
if (abs(int3)<0.05) A

break # exit innermost loop
}
}

intsum<-max (0, intsum)#for situations when the loop immediately cuts off
# with a slight negative value for the correlation

IEF2[i]=1+2*intsum

R> nse2<-sqrt (((1/R2)*(diag(var(t(M2)))*IEF1)))

R> #
R> CD<-(mM1-mM2)/(sqrt(nsel”2+nse272))

R> diagnostics<-cbind(rowMeans(M), apply(M,1,sd), nse, IEF, mstar, CD)

OuTtprPuT TABLES

TABLE 1. OLS output

variable estimate s.e. t
constant 4.287 1.683 2.547
wa, 0.151 0.079 1.911
wa?2 -0.002 0.001 -2.326
kl6 -0.620 0.148 -4.192
k618 -0.116 0.047 -2.475
hw 0.005 0.016 0.328
ax 0.052 0.008 6.614
we 0.067 0.025 2.673

The OLS-estimated error variance is 1.2104.



TABLE 2. Posterior results

variable post. mean post.std nse IEF M* CD
constant 4.236 1.684 0.031 1.000 3000.000 1.073
wa 0.154 0.079 0.001 1.000 3000.000 -0.919
wa2 -0.002 0.001 0.000 1.000 3000.000 0.860
kl6 -0.619 0.150 0.003 1.000 3000.000 -0.474
k618 -0.115 0.047 0.001 1.000 3000.000 -0.982
hw 0.005 0.016 0.000 1.022 2934.902 -0.895
ax 0.053 0.008 0.000 1.005 2985.020 0.328
we 0.067 0.025 0.000 1.000 3000.000 -0.193
sig2 1.216 0.085 0.002 1.070 2803.505 0.084

R> proc.time()-tic

user
4.67

system elapsed

1.45

7.53



