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{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&ll,start));
call maxprt(maxlik(dataset,0,&Il,start));
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GRADE
Prof.Lin[2001]

GRADE; = b,GPA, + b,TUCE, + b;PSli + b, + ¢ |
GRADE

new; cls;
library maxlik;

maxset;

load data[33,4]=d:datafile5.txt;
data=data[2:33,.];
dataset=data[.,4]~data[.,1:3]~ones(rows(data),1);

start={0,0,0,0};
_max_Algorithm = 4;

{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&Il,start));

proc ll(b,dataset);
local y,x,cdf;
y=dataset[.,1]; x=dataset][.,2:5];
cdf=1./(1+exp(-x*b));
retp(y.*In(cdf)+(1-y).*In(1-cdf));
endp;

return code = 0

normal conve rgence

Mean log-likelihood -0.402801

Number of cases 32

Covariance matrix of the parameters computed by the following method:



Inverse of computed Hessian

Parameters Estimates Std. err. Est./s.e. Prob. Gradient
PO1 2.8261 1.2632 2.237 0.0126 0.0000
P02 0.0952 0.1416 0.672 0.2507 0.0000
P03 2.3787 1.0647 2.234 0.0127 0.0000
P04 -13.0213 4.9326 -2.640 0.0041 -0.0000

Correlation matrix of the parameters
1.000 -0.206 0.318 -0.734
-0.206 1.000 0.099 -0.496
0.318 0.099 1.000 -0.450
-0.734 -0.496 -0.450 1.000

Number of iterations 6

Minutes to convergence 0.00917
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Log-Likelihood Log-Probability
start

{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&ll,start)); MAXLIK



Maximum Likelihood

NEWTON _max_Algorithm = 4;
dataset
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{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&Il,start));
iteration {x,f,g,cov,retcode} = maxlik(dataset,0,&Il,start);
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_max_Maxlters = 1e+5;
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le+2 le+5

iteration
_max_Algorithm = 4; _max_Algorithm =5;
Newton BHHH

Parameters P01,P02,P03,P04

_max_ParNames = {"GPA","TUCE","PSI","CONST"},

gradient Hessian
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GAUSS
MAX_GradTol=1e-5;
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new; cls;
library maxlik;

maxset;



load data[33,4]=d:datafile5.txt;
data=data[2:33,.];
dataset=data[.,4]~data[.,1:3]~ones(rows(data),1);

start={0,0,0,0};

_max_Algorithm = 4;

_max_Maxlters = 1le+3;

_max_ParNames = {"GPA","TUCE","PSI","CONST"};
_max_GradProc=&gradient;
_max_HessProc=&hessian,;

{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&ll,start));

proc ll(b,dataset);
local y,x,cdf;
y=dataset[.,1]; x=dataset][.,2:5];
cdf=1./(1+exp(-x*b));
retp(y.*In(cdf)+(1-y).*In(1-cdf));
endp;

proc gradient(b,dataset);
local y,x,pdf,cdf;
y=dataset[.,1]; x=dataset[.,2:5];
cdf=1./(1+exp(-x*b));
pdf= exp(-x*b)./(1+exp(-x*b))"2;
retp(y.*(pdf./cdf).*x-(1-y).*(pdf./(1-cdf)).*x);
endp;

proc hessian(b,dataset);
local y,x,pdf;
y=dataset[.,1]; x=dataset[.,2:5];
pdf=exp(-x*b)./(1+exp(-x*b))"2;
retp(-(x.*pdf)'*x);

endp;

return code = 0

normal conve rgence



Mean log-likelihood -0.402801
Number of cases 32

Covariance matrix of the parameters computed by the following method:

Inverse of computed Hessian

Parameters Estimates Std. err.
GPA 2.8261 1.2629
TUCE 0.0952 0.1416
PSI 2.3787 1.0646
CONST -13.0213 4.9313

Correlation matrix of the parameters
1.000 -0.207 0.318 -0.734
-0.207 1.000 0.099 -0.496
0.318 0.099 1.000 -0.449
-0.734 -0.496 -0.449 1.000

Number of iterations 5

Minutes to convergence 0.00650

gradient Hessian
iteration
_max_GradProc=&gradient;
_max_HessProc=&hessian,;
gradient Hessian

proc

cdf=1./(1+exp(-x*b))
exp(-x*b)./(1+exp(-x*b))"2

InF

Est./s.e. Prob. Gradient

2.238 0.0126 0.0000
0.672  0.2507 0.0000
2.234 0.0127 0.0000
-2.641 0.0041 0.0000

Log-Likelihood

gradient
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gradient Hessian

new; cls;
library maxlik;

maxset;

load data[33,4]=d:datafile5.txt;
data=data[2:33,.];
dataset=data[.,4]~data[.,1:3]~ones(rows(data),1);

start={0,0,0,0};

_max_Algorithm = 4;

_max_Maxlters = 1le+3;

_max_ParNames = {"GPA","TUCE","PSI","CONST"};

{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&ll,start));



proc ll(b,dataset);
local y,x,cdf;
y=dataset[.,1]; x=dataset][.,2:5];
cdf=cdfn(x*b);
retp(y.*In(cdf)+(1-y).*In(1-cdf));
endp;

gradient
BHHH

_max_Algorithm = 5;

iteration
return code = 0
normal convergence
Mean log-likelihood -0.400588

Number of cases 32

Covariance matrix of the parameters computed by the following method:

Inverse of computed Hessian

Parameters Estimates Std. err. Est./s.e. Prob. Gradient
GPA 1.6258 0.6939 2.343 0.0096 0.0000
TUCE 0.0517 0.0839 0.617 0.2687 0.0000
PSI 1.4263 0.5951 2.397 0.0083 0.0000
CONST -7.4523 2.5429 -2.931 0.0017 0.0000

Correlation matrix of the parameters
1.000 -0.325 0.255 -0.663
-0.325 1.000 0.050 -0.474
0.255 0.050 1.000 -0.393



-0.663 -0.474 -0.393 1.000

Number of iterations 67

Minutes to convergence 0.10450
gradient
standard normal CDF PDF
Log-Probability Logit
CDF guotient
LOGIT
new; cls;

library maxlik;

maxset;

load data[33,4]=d:datafile5.txt;
data=data[2:33,.];
dataset=data[.,4]~data[.,1:3]~ones(rows(data),1);

start={0,0,0,0};

_max_Algorithm = 4;

_max_Maxlters = 1le+3;

_max_ParNames = {"GPA","TUCE","PSI","CONST"};
_max_GradProc=&gradient;

{x,f,g,cov,retcode} = maxprt(maxlik(dataset,0,&ll,start));

proc ll(b,dataset);
local y,x,cdf;
y=dataset[.,1]; x=dataset][.,2:5];
cdf=cdfn(x*b);
retp(y.*In(cdf)+(1-y).*In(1-cdf));
endp;

proc gradient(b,dataset);



local y,x,pdf,cdf;

y=dataset[.,1]; x=dataset][.,2:5];

cdf=cdfn(x*b);

pdf=pdfn(x*b);

retp(y.*(pdf./cdf).*x-(1-y).*(pdf./(1-cdf)).*x);
endp;

return code = 0

normal conve rgence

Mean log-likelihood -0.400588
Number of cases 32

Covariance matrix of the parameters computed by the following method:

Inverse of computed Hessian

Gradient

Parameters Estimates Std. err. Est./s.e. Prob.
GPA 1.6258 0.6939 2.343 0.0096
TUCE 0.0517 0.0839 0.617 0.2687
PSI 1.4263 0.5950 2.397 0.0083
CONST -7.4523 2.5425 -2.931 0.0017

Correlation matrix of the parameters
1.000 -0.325 0.255 -0.663
-0.325 1.000 0.050 -0.474
0.255 0.050 1.000 -0.393
-0.663 -0.474 -0.393 1.000

Number of iterations 5

Minutes to convergence 0.00733

iteration
Hessian PDF CDF
LOGIT PROBIT

Hessian
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" rlrew

F CDF, f PDF LOGIT

-(x.*(pdfA2./(cdf. *(1-cdf))))*x

Hessian

proc hessian(b,dataset);
local y,x,pdf,cdf;
y=dataset[.,1]; x=dataset][.,2:5];
cdf=cdfn(x*b);
pdf=pdfn(x*b);
retp(-(x.*(pdf~2./(cdf.*(1-cdf))))"*x);
endp;

Hessian proc gradient

_max_HessProc=&hessian,;

Hessian MAKLIK
gradient Hessian iteration
Hessian
MAXLIK gradient Hessian
gradient Maximum Log-Likelihood
GAUSS GAUSS
gradient Hessian analytical gradient/Hessian GAUSS

numerical gradient/Hessian
MAXLIK

_max_GradChekTol=1e-3;
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invert



