5.10 Jackknife ver.0.1

Bias MSE

Jackknife Sample

Jackknife

Jackknife
Bootstrap

new; cls;
data={78,68,89,92,60,42,74,80,78};

call jackmean(data);

proc jackmean(data);
local n,mean,jmean,i,index,temp,meanjmean,;
n=rows(data);
mean=meanc(data);
jmean=zeros(n,1);
i=1;
do while i<=n;
index=zeros(n,1);
index[i]=1;
temp=delif(data,index);



jmean[i]=meanc(temp);
i=i+1;
endo;
meanjmean=meanc(jmean);
print/lz "# of sample=" n;
print/lz "sample mean=" mean;
print "jackknife mean" jmean;
print/lz "mean of jackknife mean=" meanjmean;
retp(jmean);

endp;

# of sample=9

sample mean= 73.444444

jackknife mean
72.875000
74.125000
71.500000
71.125000
75.125000
77.375000
73.375000
72.625000
72.875000

mean of jackknife mean= 73.444444

index X
data index
delete (n-1)x temp
Jackknife
jackknife
Bias

Median

jmean

delif(data,index)
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new; cls;
data={78,68,89,92,60,42,74,80,78};

call jack(data);

proc(3)=jack(data);
local n,thetahat,vartheta,thetahat i,i,index,temp;

local jthetahat,bias,corrected,jvar,pseudo;

n=rows(data);



/* Theta here is mean. */
thetahat=meanc(data);
vartheta=stdc(data)"2/n;
thetahat_i=zeros(n,1);
i=1;
do while i<=n;
index=zeros(n,1);
index[i]=1;
temp=delif(data,index);
thetahat_i[i]=meanc(temp);
i=i+1;
endo;
jthetahat=meanc(thetahat i);
bias=(n-1)*(jthetahat-thetahat);
corrected=thetahat-bias;
jvar=((n-1)/n)*sumc((thetahat_i-jthetahat)"2);
pseudo=n*thetahat-(n-1)*thetahat i;
print/lz"  # of sample="n;
print/lz" sample mean=" thetahat;
print/lz "sample variance=" vartheta;
print/lz "jackknife mean=" jthetahat;
print/lz " bias=" bias;
print/lz "bias-corrected=" corrected "[ thetahat-bias ]";
print/lz " jackknife var=" jvar;
print/rz "pseudo values: [ n*thetahat-(n-1)*thetahat _i ]" pseudo;
retp(jthetahat,bias,jvar);
endp;

# of sample= 9
sample mean= 73.444444
sample variance= 25.975309
jackknife mean= 73.444444
bias=0
bias-corrected= 73.444444 [ thetahat-bias ]
jackknife var= 25.975309



pseudo values: [ n*thetahat-(n-1)*thetahat i ]
78
68
89
92
60
42
74
80
78
Bias

u o %n

Jackknife Bias

Jackknife

Bias

smooth

new; cls;
datal={78,68,89,92,60,42,74,80,78};
data2={52,55,48,40,92,90,60,70,65};
data=datal~data2;

call jack(data,0.05);

proc(3)=jack(data,pp);
local n,thetahat,corr,thetahat i,i,index,temp;
local jthetahat,bias,corrected,jvar,lowerb,upperb;
n=rows(data);
/* Theta here is correlation coefficient. */
corr=corrx(data);
thetahat=corr[2,1];

Jackknife

Jackknife
Bias
Median



thetahat_i=zeros(n,1);
i=1;
do while i<=n;

index=zeros(n,1);

index[i]=1;

temp=delif(data,index);

corr=corrx(temp);

thetahat i[i]=corr[2,1];

i=i+1;
endo;
jthetahat=meanc(thetahat i);
bias=(n-1)*(jthetahat-thetahat);
corrected=thetahat-bias;
jvar=((n-1)/n)*sumc((thetahat_i-jthetahat)"2);
lowerb=thetahat-cdfni(1-pp/2)*sqrt(jvar);
upperb=thetahat +cdfni(1-pp/2)*sqgrt(jvar);
print/lz " # of sample="n;
print/lz"  sample correlation coefficient=" thetahat;
print/lz "jackknife correlation coefficient=" jthetahat;

print/lz " bias=" bias;
print/lz " bias-corrected coefficient=" corrected;
print/lz " jackknife variance=" jvar;

print/rz (1-pp)*100 "% Confidence Interval ";
print” [" lowerb upperb " 1%
retp(jthetahat,bias,jvar);

endp;

# of sample=9
sample correlation coefficient=-0.84514297
jackknife correlation coefficient=-0.8441617
bias= 0.0078501596
bias-corrected coefficient=-0.85299313
jackknife variance= 0.0084539974
95 % Confidence Interval
[ -1.0332032 -0.67278302 ]
Bias
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SE Jackknife
Jackknife

Jackknife OLS Estimates

OLS Jackknife

new; cls;

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

y=datal.,1]; x=ones(28,1)~datal.,2];

call jackols(y,x);

proc(0)=jackols(y,x);
local n,k,b,e,s2hat,varb,se,jackb,i,index,jacky,jackx;
local jackmean,jackse,jackbias,corrected:;
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));
print "OLS Estimates";
print b
print "OLS Standard Errors";
print se’;

print;

jackb=zeros(n,k);
i=1;

Jackknife



do while i<=n;
index=zeros(n,1);
index[i]=1;
jacky=delif(y,index);
jackx=delif(x,index);
jackbli,.]=( inv(jackx'jackx)*jackx'jacky )";
i=i+1;
endo;
print "Jackknife OLS Estimates";;
print jackb;

jackmean=meanc(jackb);
print "Mean of Jackknife Estimates";

print jackmean’;

jackse=sqrt( ((n-1)/n)*sumc((jackb-jackmean’”"2) );
print "Jackknife Standard Errors";
print jackse’;

print;

jackbias=(n-1)*(jackmean-b);
print "Jackknife Bias";

print jackbias';

corrected=b-jackbias;
print "Jackknife Bias-corrected Estimates";

print corrected’;

endp;

OLS Estimates

77.795198 52.009829

OLS Standard Errors

22.037400 3.8317273

Jackknife OLS Estimates



77.195500 52.212228
76.331997 52.681190
76.827839 52.394101
92.568472 48.053803
78.754232 52.131027
77.502996 52.177612
79.700838 52.018721
76.129341 52.198248
79.169550 52.172564
70.926925 53.002898
84.905666 50.000349
74.718519 52.424841
73.150258 52.584153
77.241350 52.394565
82.246161 51.487521
73.236296 52.614765
69.202768 53.153872
74.036514 52.483274
82.579582 50.602870
75.185270 52.338088
79.635490 51.792582
78.061816 51.974908
77.078722 52.689766
76.745242 52.683357
76.153005 52.242082
80.359000 51.830158
79.380070 51.516799
80.547869 51.876491
Mean of Jackknife Estimates
77.841832 51.990458
Jackknife Standard Errors
22.875981 5.1615821
Jackknife Bias
1.2590996 -0.52299893

Jackknife Bias-corrected Estimates



76.536099 52.532828

OoLS
Jackknife SE

new; cls;

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

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

proc(0)=jackols(y,x,pp);

local n,k,b,e,s2hat,varb,se,jackb,i,index,jacky,jackx;

local jackmean,jackse,jackbias,corrected,lowerb,upperb;

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));

jackb=zeros(n,?2);

i=1;

do while i<=n;
index=zeros(n,1);
index[i]=1;
jacky=delif(y,index);
jackx=delif(x,index);
jackbli,.]=( inv(jackx'jackx)*jackx'jacky )";
i=i+1;

endo;

jackmean=meanc(jackb);

jackbias=(n-1)*(jackmean-b);

corrected=b-jackbias;

jackse=sqrt( ((n-1)/n)*sumc((jackb-jackmean’)"2) );

lowerb=b-cdftci(pp/2,n-k)*jackse;

95

k)

n-k



upperb=b+cdftci(pp/2,n-k)*jackse;

print" Jackknife";
print/rz " " (1-pp)*100 " % Confidence Interval";
print " coefficients se(jackknife) lower upper ";;

print b~jackse~lowerb~upperb;
print" Bias";;
print jackbias;

print" Bias-Corrected";;

print corrected;

endp;
Jackknife
95 % Confidence Interval
coefficients se(Jackknife) lower upper
77.795198 22.875981 30.772947 12481745
52.009829 5.1615821 41.400045 62.619613
Bias
1.2590996
-0.52299893
Bias-Corrected
76.536099
52.532828
Jackknife  SE True Parameter
n-k

delete-d Jackknife
Jackknife delete-one

Jackknife Sample
n-1 n-d n d
combiOl  procedure
Light

delete-one



Var. n-d

jack =
d(n)
d

Bias=(n—d)@®, —6)

e

delete-one
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new; cls;
data={78,68,89,92,60,42,74,80,78};
call jack(data,3);

proc(3)=jack(data,d);
local n,thetahat,vartheta,thetahat i,i,index,temp;
local jthetahat,bias,corrected,jvar,total,
n=rows(data); total=n!/((n-d)!*d!);
/* Theta here is mean. */
thetahat=meanc(data);
vartheta=stdc(data)"™2/n;
thetahat_i=zeros(total,1);
index=combiO1(n,d); /* print/rz index; */
i=1;
do while i<=total;
temp=delif(data,index([i,.]";
thetahat_i[i]=meanc(temp);
i=i+1;
endo;
jthetahat=meanc(thetahat i);
bias=(n-d)*(jthetahat-thetahat);
corrected=thetahat-bias;
jvar=((n-d)/(d*total))*sumc((thetahat_i-jthetahat)"2);
print/lz"  # of sample="n;
print/lz" sample mean=" thetahat;
print/lz "sample variance=" vartheta;

print/lz " jackknife mean=" jthetahat;



print/ld " bias=" bias;
print/lz" bias-corrected=" corrected "[ thetahat-bias ]";
print/lz"  jackknife var=" jvar;
retp(jthetahat,bias,jvar);

endp;

/*
** Binary sequence matrix of nCr combination
** (C) Copyright 2002 Yosuke Amijima. All Rights Reserved.

**

** PROC COMBIO01

**

** FORMAT

** comb = combiO1(n,r)

** INPUT

fal n - total number considered. We here think of nCr.

fal r - number of times taken from total number.

** QUTPUT

** comb - nCr x n matrix(nCr row vectors of binary sequence).
** Remarks:

** This algorithm is pretty simple and short, but it really takes
** lots of memory to run. GAUSS Light would work only when n<=9.
*/

proc combiOl1(n,r);

local comb,x,i,temp,index;

comb=zeros(2/*n,n);

x=seqga(l1,1,2\n);

i=1;

do while i<=n;
temp=x;
x=floor(x/2);
combl[.,i]=temp-2*x;
i=i+1;

endo;

index=zeros(2n,1);

i=1;



do while i<=2"n;
if sumc(combl[i,.]"==r;
index[i]=1;
endif;
i=i+1;
endo;
comb=selif(comb,index);
retp(comb);
endp;

# of sample= 9
sample mean= 73.444444
sample variance= 25.975309
jJackknife mean= 73.444444
bias= 0.00000000

bias-corrected= 73.444444 [ thetahat-bias ]
jackknife var= 25.975309
index index=combi01(n,d);
[* print/rz index; */ [**/

delete-p percentage Jackknife
delete- Jackknife input

procedure

new; cls;
data={78,68,89,92,60,42,74,80,78};
call jackp(data,0.3);

proc jackp(data,p);
local n,thetahat,vartheta,thetahat i,i,index,temp;
local jthetahat,bias,corrected,jvar,total,d;
n=rows(data); d=round(n*p); total=n!/((n-d)!*d!);
/* Theta here is mean. */
thetahat=meanc(data);
vartheta=stdc(data)"2/n;



thetahat_i=zeros(total,1);
index=combiOl1(n,d);
i=1;
do while i<=total;
temp=delif(data,index([i,.]";
thetahat_i[i]=meanc(temp);
i=i+1;
endo;
jthetahat=meanc(thetahat i);
bias=(n-d)*(jthetahat-thetahat);
corrected=thetahat-bias;
jvar=((n-d)/(d*total))*sumc((thetahat_i-jthetahat)"2);
print/lz " # of sample="n;
print/lz " sample mean=" thetahat;
print/lz "sample variance=" vartheta;
print/lz " jackknife mean=" jthetahat;
print/ld " bias=" bias;
print/lz " bias-corrected=" corrected "[ thetahat-bias ]";
print/lz" jackknife var=" jvar;
retp(jthetahat);

endp;

combiO1  procedure )

Jackknife Variance
combiOl(data,d,pp) DO

new; cls;
datal1={78,68,89,92,60,42,74,80,78};
data2={52,55,48,40,92,90,60,70,65};
data=datal~data2;

d=1;

do while d<=5;

print/lz "delete" d;
call jack(data,d,0.05);
print;

Bias



d=d+1;

endo;

proc jack(data,d,pp);

local n,thetahat,corr,thetahat i,i,index,temp,total;
local jthetahat,bias,corrected,jvar,lowerb,upperb;
n=rows(data); total=n!/((n-d)!*d!);
/* Theta here is correlation coefficient. */
corr=corrx(data);
thetahat=corr[2,1];
thetahat_i=zeros(total,1);
index=combi0l1(n,d);
i=1;
do while i<=total;

temp=delif(data,index([i,.]";

corr=corrx(temp);

thetahat i[i]=corr[2,1];

i=i+1;
endo;
jthetahat=meanc(thetahat i);
bias=(n-d)*(jthetahat-thetahat);
corrected=thetahat-bias;
jvar=((n-d)/(d*total))*sumc((thetahat_i-jthetahat)"2);
lowerb=corrected-cdfni(1-pp/2)*sqrt(jvar);
upperb=corrected+cdfni(1-pp/2)*sqrt(jvar);
print/lz " # of sample=" n;
print/lz"  sample correlation coefficient=" thetahat;

print/lz "jackknife correlation coefficient=" jthetahat;

print/lz " bias=" bias;
print/lz " bias-corrected coefficient=" corrected;
print/lz " jackknife variance=" jvar;

print/rz (1-pp)*100 "% Confidence Interval ";

print" [" lowerb upperb ™ 1"
retp(jthetahat);
endp;

endp;



( combiO1  procedure )

delete 1
# of sample= 9
sample correlation coefficient=-0.84514297
jackknife correlation coefficient=-0.8441617
bias= 0.0078501596
bias-corrected coefficient=-0.85299313
Jackknife variance= 0.0084539974
95 % Confidence Interval
L -1.0332032 -0.67278302 1

delete 2
# of sample= 9
sample correlation coefficient=-0.84514297
jJackknife correlation coefficient=-0.83935404
bias= 0.040522536
bias-corrected coefficient=-0.88566551
jJackknife variance= 0.016363933
95 % Confidence Interval
L -1.1363872 -0.63494380 1

delete 3
# of sample= 9
sample correlation coefficient=-0.84514297
jJackknife correlation coefficient=-0.8291234
bias= 0.096117452
bias-corrected coefficient=-0.94126042
Jackknife variance= 0.026395931
95 % Confidence Interval
L -1.2596923 -0.62282851 1

delete 4
# of sample= 9
sample correlation coefficient=-0.84514297
Jackknife correlation coefficient=-0.80977135



bias= 0.17685811
bias-corrected coefficient=-1.0220011
jJackknife variance= 0.045771455
95 % Confidence Interval
L -1.4413210 -0.60268120 1

delete 5
# of sample= 9
sample correlation coefficient=-0.84514297
Jackknife correlation coefficient=-0.77338211
bias= 0.28704345
bias-corrected coefficient=-1.1321864
Jackknife variance= 0.07891547

95 % Confidence Interval

[ -1.6827775 -0.58159534 1
delete-d Bias Jackknife Variance
Jackknife
u times
9 N(0,1) N(0,1) u 5% 100
delete-d Bias Jackknife
u
u
100
new; cls;

call jsim(0.05,9,100);

proc(0)=jsim(pp,n,times);
local dmax,mbias,mjvar,i,x,u,y,data,j,jthetahat,bias,jvar;

dmax=round(n/2);



mbias=zeros(times,dmax); mjvar=zeros(times,dmax);
i=1;
do while i<=times;
x=rndn(n,1);
u=rndn(n,1);
y=X+u;
data=x-~y;
=1
do while j<=dmax;
{jthetahat,bias,jvar}=jack(data,j,pp);
mbiasli,j]=bias; mjvar[i,j]=jvar;
j=itL
endo;
i=i+1;
endo;
mbias=meanc(mbias); mjvar=meanc(mjvar);
print/rz sega(1,1,dmax)~mbias~mjvar;
library pgraph;
graphset;
_plctrl=1;
xlabel("Number of deleting: d");
_plegctl=1;
_plegstr="Bias¥000Jackknife Variance";
xy(seqa(1,1,dmax),mbias~mjvar);

endp;

proc(3)=jack(data,d,pp);
local n,thetahat,corr,thetahat i,i,index,temp,total;
local jthetahat,bias,corrected,jvar,lowerb,upperb;
n=rows(data); total=n!/((n-d)!*d!);
/* Theta here is correlation coefficient. */
corr=corrx(data);
thetahat=corr[2,1];
thetahat_i=zeros(total,1);
index=combiOl1(n,d);
i=1;



do while i<=total;

temp=delif(data,index([i,.]";

corr=corrx(temp);

thetahat i[i]=corr[2,1];

i=i+1;
endo;
jthetahat=meanc(thetahat i);
bias=(n-d)*(jthetahat-thetahat);
corrected=thetahat-bias;
jvar=((n-d)/(d*total))*sumc((thetahat_i-jthetahat)"2);
lowerb=corrected-cdfni(1-pp/2)*sqrt(jvar);
upperb=corrected+cdfni(1-pp/2)*sqrt(jvar);
print/lz " # of sample="n;
print/lz"  sample correlation coefficient=" thetahat;

print/lz "jackknife correlation coefficient=" jthetahat;

print/lz " bias=" bias;
print/lz " bias-corrected coefficient=" corrected;
print/lz " jackknife variance=" jvar;

print/rz (1-pp)*100 "% Confidence Interval ";

print" [" lowerb upperb ™ 1"
retp(jthetahat,bias,jvar);
endp;
( combiO1  procedure )
1 -0.029857809 0.061024345
2 -0.060037034 0.064255864
3 -0.091432958 0.068964632
4 -0.12715172 0.076860778
5 -0.17398138 0.090904427
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delete-d Bias

Bias

Delete-d Jackknife OLS

OLS delete-d
Jackknife OLS n
B 0 B 1 B 2 1 2 d
9 1 2 4 [0,5] [0,5] N(0,1) 3

delete-3  Jackknife OLS

new; cls;

rndseed 1;

n=9;

beta={1,2,4}; x=ones(n,1)~5*rndu(n,1)~5*rndu(n,l); u=rndn(n,1);
y=Xx*beta+u;

call jackols(y,x,0.05,3);

proc(0)=jackols(y,x,pp,d);
local n,k,b,e,s2hat,varb,se,jackb,i,index,jacky,jackx,total,;

local jackmean,jackse,jackbias,corrected,lowerb,upperb;



n=rows(x); k=cols(x); total=n!/((n-d)!*d!);
b=inv(Xx'X)*X'y;
e=y-x*b;
s2hat=e'e/(n-k);
varb=s2hat*inv(x'x);
se=sqrt(diag(varb));
jackb=zeros(total,k);
index=combiOl1(n,d);
i=1;
do while i<=total;
jacky=delif(y,index[i,.]");
jackx=delif(x,index[i,.]");
jackbli,.]=( inv(jackx'jackx)*jackx'jacky )';
i=i+1;
endo;
jackmean=meanc(jackb);
jackbias=(n-d)*(jackmean-b);
corrected=b-jackbias;
jackse=sqrt( ((n-d)/(d*total))*sumc((jackb-jackmean")”"2) );
lowerb=b-cdftci(pp/2,n-k)*jackse;
upperb=b+cdftci(pp/2,n-k)*jackse;

print" Jackknife";
print/rz " " (1-pp)*100 " % Confidence Interval";
print " coefficients se(jackknife) lower upper ";;

print b~jackse~lowerb~upperb;
print " Bias";;
print jackbias;

print" Bias-Corrected";;

print corrected;

endp;
( )
Jackknife
95 % Confidence Interval
coefficients se(Jackknife) lower upper
0.67598558 1.3599924 -2.6517960 4.0037671

1.6401645 0.56451718 0.25884071 3.0214883



4.3972466

Bias
-0.47882785
-0.41153929
0.59777658
Bias-Corrected
1.1548134
2.0517038
3.7994700

0.52448253

3.1138841

5.6806091
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