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index=ceil(n*rndu(n,1));

1
indexing 10 10
ceil round
0.5 trunc  floor
[0,1)
new; cls;

rndseed 911;
data={78,68,89,92,60,42,74,80,78,61};
times=3;

call bootindex(data,times);

proc(0)=bootindex(data,times);
local n,i,j,index,resample,name;
n=rows(data);
i=1;
do while i<=times;
* index=ceil(n*rndu(n,1)); */
index=zeros(n,1);
=1
do while j<=n;
index[j]=ceil(n*rndu(1,1));
j=itL
endo;
resample=data[index];
print/rz i;
name={"no." "sample" "index" "resample"};
print $name;;
print/rz sega(1,1,n)~data~index~resample;
print;
i=i+1;
endo;

endp;
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8 80
9 78
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10 10
Index
resample
Bootstrap
Jackknife
new; cls;

rndseed 911;
data={78,68,89,92,60,42,74,80,78};
times=2000;

call bootmean(data,times);

proc bootmean(data,times);

60
89
42
10
10

sample

local n,mean,bmean,i,j,index,resample,meanbmean;

n=rows(data);
mean=meanc(data);
bmean=zeros(times,1);
i=1;
do while i<=times;
* index=ceil(n*rndu(n,1)); */
index=zeros(n,1);
=1
do while j<=n;
index[j]=ceil(n*rndu(1,1));
j=itL
endo;
resample=data[index];
bmean[i]=meanc(resample);

i=i+1;

Bootstrap



endo;

meanbmean=meanc(bmean);
print/lz "# of sample=" n;

print/lz "sample mean=" mean;
print "bootstrap mean" meanbmean,;
retp(bmean);

endp;

# of sample=9
sample mean= 73.444444

bootstrap mean 73.176333
0
Median 0
2000
2000
Jackknife
bootstrap mean
25 97.5
95 Jackknife
Bias mean index=ceil(n*rndu(n,1));
index sorttheta=sortc(thetahat_i,1);
Bootstrap thetahat_i O
sorttheta
95 timesx 0.975
new; cls;

rndseed 911;
data={78,68,89,92,60,42,74,80,78};
times=2000; pp=0.05;

call boot(data,times,pp);

timesx 0.025



proc(3)=boot(data,times,pp);
local n,thetahat,vartheta,thetahat _i,i,index,lowerb,upperb;
local temp,bsthetahat,bias,corrected,bsvar,sorttheta;
n=rows(data);
/* Theta here is mean. */
thetahat=meanc(data);
vartheta=stdc(data)"2/n;
thetahat _i=zeros(times,1);
i=1;
do while i<=times;
index=ceil(n*rndu(n,1));
temp=data[index];
thetahat_i[i]=meanc(temp);
i=i+1;
endo;
bsthetahat=meanc(thetahat i);
bias=bsthetahat-thetahat;
corrected=thetahat-bias;
bsvar=stdc(thetahat_i)"2;
sorttheta=sortc(thetahat _i,1);
lowerb=sorttheta[round(times*pp/2)];
upperb=sorttheta[round(times*(1-pp/2))];
print/lz " # of sample="n
print/lz " sample mean=" thetahat;
print/lz "sample variance=" vartheta;
print/lz " bootstrap mean=" bsthetahat;
print/lz " bias=" bias;
print/lz " bias-corrected=" corrected "[ thetahat-bias ]";
print/lz" bootstrap var=" bsvar;
print/rz (1-pp)*100 " % Confidence Interval";
print/lz "[ " lowerb ", " upperb "1";
retp(bsthetahat,bias,bsvar);
endp;

# of sample= 9
sample mean= 73.444444



sample variance= 25.975309
bootstrap mean= 73.176333
bias=-0.26811111

bias-corrected= 73.712556 [ thetahat-bias ]

bootstrap var= 22.419017

95 % Confidence Interval
[ 63.111111 s 81.666667

Bootstrap OLS Estimates

Jackknife
Jackknife
index
oLS
bootstrap mean coefficient
Bias=6, -0

Corrected = 6 — Bias

new; cls;

load data[29,2]=d:datafilel.txt;
data=data[2:29,.];

y=datal.,1]; x=ones(28,1)~datal.,2];
call bootols(y,x,0.05,2000);

proc(0)=bootols(y,x,pp,times);

|
Bootstrap
index=ceil(n*rndu(n,1));
bootstrap
times bootb
I OLS

local n,k,b,e,s2hat,varb,se,bootb,i,index,booty,bootx,lowols,upols;

local bootmean,bootse,lowerb,upperb,lowersb,uppersb,sortb,bias,corrected;

/* OLS Estimates */
n=rows(x); k=cols(x);

b=inv(X'X)*x'y;



e=y-x*b;

s2hat=e'e/(n-k);
varb=s2hat*inv(x'x);
se=sqrt(diag(varb));
lowols=b-cdftci(pp/2,n-k)*se;
upols=b+cdftci(pp/2,n-k)*se;

/* Bootstrap Estimates */
bootb=zeros(times,k);
i=1;
do while i<=times;

index=ceil(n*rndu(n,1));
booty=y[index];
bootx=x[index,.];
bootbl[i,.]=( inv(bootx'bootx)*bootx'booty )';
i=i+1;
endo;
bootmean=meanc(bootb);
bootse=stdc(bootb);
bias=bootmean-b;
corrected=b-bias;

/* Assuming t-distribution */
lowerb=b-cdftci(pp/2,n-k)*bootse;
upperb=b+cdftci(pp/2,n-k)*bootse;

/* Without assuming distribution */
sortb=zeros(times,k);
i=1;
do while i<=k;

sortbl[.,i]=sortc(bootbl.,i],1);

i=i+1;
endo;
lowersb=sortb[round(times*pp/2),.]";
uppersb=sortb[round(times*(1-pp/2)),.]';

/* Comment and Display */
print" OLS Estimates";
print" coefficients se lower upper";;

print b~se~lowols~upols;



print "s2=" s2hat;

print" Bootstrap";

print/rz " " (1-pp)*100 " % Confidence Interval";
print" Assuming t-dist";
print" coefficients se(bootstrap) lower upper";;

print b~bootse~lowerb~upperb;

print" Bootstrap";

print/rz " " (1-pp)*100 " % Confidence Interval";
print" Without assuming dist";
print" coefficients se(bootstrap) lower upper";;

print b~bootse~lowersb~uppersb;

print;

print" bootstrap mean";

print " coefficients bias  bias-corrected";;

print bootmean~bias~corrected;

endp;
OLS Estimates
coefficients se lower upper
77.795198 22.037400 32.496674 123.09372
52.009829 3.8317273 44133600 59.886057
s2= 2738.5337
Bootstrap
95 % Confidence Interval
Assuming t-dist
coefficients se(bootstrap) lower upper
77.795198 21.479612 33.643224 121.94717
52.009829 4.6994923 42.349884 61.669773
Bootstrap
95 % Confidence Interval
Without assuming dist
coefficients se(bootstrap) lower upper
77.795198 21.479612 32.782281 119.11462
52.009829 4.6994923 41.953535 60.120065

bootstrap mean



coefficients bias bias-corrected

78.808450 1.0132513 76.781947
51.653268 -0.35656106 52.366390
OLS B’'s s2 * ( B,s® )
* oLS *(1) b.k(times, )

Bootstrap Monte Carlo

OoLS s2 B s2

* OLS times
new; cls;

rndseed 911;

load data[29,2]=d:datafilel.txt;
data=data[2:29,.];

y=datal.,1]; x=ones(28,1)~datal.,2];
call paramonteols(y,x,0.05,2000);

proc(0)=paramonteols(y,x,pp,times);
local n,k,b,e,s2hat,varb,se,bootb,i,lowols,upols,ystar,bias,corrected,;
local bootmean,bootse,lowerb,upperb,lowersb,uppersb,sortb;
[* OLS Estimates */
n=rows(x); k=cols(x);
b=inv(X'X)*x'y;
e=y-x*b;
s2hat=e'e/(n-k);
varb=s2hat*inv(x'x);
se=sqrt(diag(varb));
lowols=b-cdftci(pp/2,n-k)*se;
upols=b+cdftci(pp/2,n-k)*se;
/* Bootstrap Estimates */
bootb=zeros(times,k);
i=1;



do while i<=times;
ystar=x*b+sqgrt(s2hat)*rndn(n,1); /* ystar~N(xb,s2In) */
bootb[i,.]=( inv(x'x)*x'ystar )";
i=i+1;
endo;
bootmean=meanc(bootb);
bootse=stdc(bootb);
bias=bootmean-b;
corrected=b-bias;
/* Assuming t-distribution */
lowerb=b-cdftci(pp/2,n-k)*bootse;
upperb=b+cdftci(pp/2,n-k)*bootse;
/* Without assuming distribution */
sortb=zeros(times,k);
i=1;
do while i<=k;
sortb[.,i]=sortc(bootbl.,i],1);
i=i+1;
endo;
lowersb=sortb[round(times*pp/2),.]";
uppersb=sortb[round(times*(1-pp/2)),.]';
/* Comment and Display */
print" OLS Estimates";
print" coefficients se lower upper";;
print b~se~lowols~upols;
print "s2=" s2hat;

print" Parametric Monte Carlo";
print/rz " " (1-pp)*100 " % Confidence Interval";
print" Assuming t-dist";
print" coefficients  se(Monte Carlo) lower upper";;

print b~bootse~lowerb~upperb;

print" Parametric Monte Carlo";
print/rz " " (1-pp)*100 " % Confidence Interval";
print" Without assuming dist";
print" coefficients  se(Monte Carlo) lower upper";;

print b~bootse~lowersb~uppersb;



print;
print "Parametric Monte";
print "mean coefficients bias bias-corrected";;

print bootmean~bias~corrected;

endp;
OLS Estimates
coefficients se lower upper
77.795198 22.037400 32.496674 123.09372
52.009829 3.8317273 44133600 59.886057
s2= 2738.5337
Parametric Monte Carlo
95 % Confidence Interval
Assuming t-dist
coefficients se(Monte Carlo) lower upper
77.795198 22.156551 32.251756 123.33864
52.009829 3.8734037 44047933 59.971724
Parametric Monte Carlo
95 % Confidence Interval
Without assuming dist
coefficients se(Monte Carlo) lower upper
77.795198 22.156551 33.535213 119.67557
52.009829 3.8734037 44495156 59.623951

Parametric Monte

mean coefficients bias bias-corrected
77.205195 -0.59000364 78.385202
52.107245 0.097416395 51.912412
*
oLS
B * OLS

OLS

* times OLS

bootstrap



new; cls;

rndseed 911;

load data[29,2]=d:datafilel.txt;
data=data[2:29,.];

y=datal.,1]; x=ones(28,1)~datal.,2];
call booteols(y,x,0.05,2000);

proc(0)=booteols(y,x,pp,times);
local n,k,b,e,s2hat,varb,se,bootb,i,index,lowols,upols,ystar,bias,corrected,;
local bootmean,bootse,lowerb,upperb,lowersb,uppersb,sortb,boote;
[* OLS Estimates */
n=rows(x); k=cols(x);
b=inv(X'X)*x'y;
e=y-x*b;
s2hat=e'e/(n-k);
varb=s2hat*inv(x'x);
se=sqrt(diag(varb));
lowols=b-cdftci(pp/2,n-k)*se;
upols=b+cdftci(pp/2,n-k)*se;
/* Bootstrap Estimates */
bootb=zeros(times,k);
i=1;
do while i<=times;
index=ceil(n*rndu(n,1));
boote=e[index];
ystar=x*b-+boote;
bootb[i,.]=( inv(x'x)*x'ystar )";
i=i+1;
endo;
bootmean=meanc(bootb);
bootse=stdc(bootb);



bias=bootmean-b;
corrected=b-bias;
/* Assuming t-distribution */
lowerb=b-cdftci(pp/2,n-k)*bootse;
upperb=b+cdftci(pp/2,n-k)*bootse;
/* Without assuming distribution */
sortb=zeros(times,k);
i=1;
do while i<=k;
sortb[.,i]=sortc(bootbl.,i],1);
i=i+1;
endo;
lowersb=sortb[round(times*pp/2),.]";
uppersb=sortb[round(times*(1-pp/2)),.I';
/* Comment and Display */
print" OLS Estimates";
print" coefficients se lower upper";;
print b~se~lowols~upols;
print "s2=" s2hat;

print" Bootstrap Residuals";
print/rz " " (1-pp)*100 " % Confidence Interval";
print" Assuming t-dist";
print" coefficients se(bootstrap) lower upper";;

print b~bootse~lowerb~upperb;

print" Bootstrap Residuals";
print/rz " " (1-pp)*100 " % Confidence Interval";
print" Without assuming dist";
print" coefficients se(bootstrap) lower upper";;

print b~bootse~lowersb~uppersb;

print;

print" bootstrap mean";

print" coefficients bias bias-corrected";;
print bootmean~bias~corrected;

endp;

OLS Estimates



coefficients
77.795198
52.009829

s2= 2738.5337

coefficients
77.795198
52.009829

coefficients
77.795198
52.009829

bootstrap mean
coefficients
77.759390
51.989242

se
22.037400
3.8317273

se(bootstrap)
21.433473
3.7236469

se(bootstrap)
21.433473
3.7236469

bias
-0.035808649
-0.020587093

Bootstrap OLS

lower upper
32.496674 123.09372
44.133600 59.886057

Bootstrap Residuals
95 % Confidence Interval

Assuming t-dist

lower upper
33.738064 121.85233
44 355763 59.663895

Bootstrap Residuals
95 % Confidence Interval

Without assuming dist

lower upper
38.335442 121.05712
44 585537 59.177202

bias-corrected

77.831007
52.030416

times
OLS

Bootstrap
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