4.6

CML[ full version] ver. 0.1

Maximum Log-Likelihood CML

Tobit

AGE x ED 1= Ci18

new; cls;

library cml;

cmlset;

load data[51,7]=d:datafile6.txt;
data=data[2:51,.];

hour=datal.,2];

one=ones(50,1);

cl8=datal[.,4];

age=datal.,5];

age2=age”2;

edl=datal.,6];

hi=data[.,7];
data=hour~one~cl18~age~age2~ed1~hi;

_cml_Bounds = {-1e256 1e256,
-1e256 1e256,
-1e256 1e256,
-1e256 1e256,
-1e256 1e256,
-1e256 1e256,
0.0001 1e256};
fn eqproc(p)=p[3]*p[5]+p[2]+1;
_cml_EgProc=&eqproc;
_cml_ParNames = {"CONST","C18","AGE","AGE2","ED","HI","SIGMA"};



_cml_Algorithm = 4;
start={-1,0,0,0,0,0,1};
call cmlprt(cml(data,0,&ll,start));

proc ll(b,data);

local y,x,s,beta;

y=datal.,1];

x=data[.,2:7];

s=b[7];

beta=b[1:6];

retp( (y.==0).*In(1-cdfn(x*beta/s))+ (y.>0).*Inpdfmvn(y-x*beta,s"2) );
endp;

return code = 0

normal conve rgence

Mean log-likelihood -3.16617

Number of cases 50

Covariance of the parameters computed by the following method:

Inverse of computed Hessian

Parameters Estimates Std. err. Gradient
CONST -40.9837 21.0024 -0.0000
C18 -7.2916 3.0156 -0.0005
AGE 2.5455 1.6281 -0.0013
AGE2 -0.0402 0.0196 -0.0000
ED 2.4717 1.3188 -0.0013
HI 0.0001 0.0002 -0.0002
SIGMA 22.4104 3.0380 0.0000

Number of iterations 1800

Minutes to convergence 3.59400



fn Proc

AGE x ED C18 1

fn eqproc(p)=p[3]*p[5]+p[2]+1;

p[3] pI5] pl2]
_cml_ParNames

PO1 P02
GAUSS PO1 P02
_cml_ParNames
CONST C18
AGE AGE2 ED HI SIGMA
egproc(p)
proc
proc eqproc(p);
retp( p[3]*p[5]+p[2]+1 );
endp;
proc
egproc
_cml_EgProc = &eqproc;
_cml_EgProc

Log-Likelihood



Jacobian

fn eqj(p)=0~1~p[5]~0~p[3]~0~0;
_cml_EqJacobian=&eqj;

_cml_EqgProc eqji proc

Jacobian
p[3] pl5] pl2]

Jacobian
P[]l  pI7]
pli]  pI7]
p[31*p[5]+p[2]+1 O p[1].p[2]....p[7]
p[1]
p[2] P[3] p[5] p[4] p[5]
p[3] pl6] pl7]
0~1~p[5]~0~p[3]~0~0
eqj fn
_cml_EqgJacobian
Jacobian
AGE? ED? x C18
IN CML

Jacobian



fn ineqproc(p)=p[3]"2+p[5]"2+2*p[2]+1;
_cml_InegProc=&inegproac;
fn ineqj(p)=0~2~(2*p[3])~0~(2*p[5])~0~0;

_cml_IneqJacobian=&ineqj;

Jacobian

return code = 0

normal convergence

Mean log-likelihood

Number of cases 50

Covariance of the parameters computed by the following method:

-3.16591

Inverse of computed Hessian

Parameters Estimates

CONST -47.4330
C18 -7.1220
AGE 2.8162
AGE2 -0.0432
ED 2.5322
HI 0.0001
SIGMA 22.4303

Number of iterations

Minutes to convergence

1059
2.50733

Jacobian

Gradient

Jacobian



Log-Likelihood

GARCH
Log-Likelihood proc
GARCH
Log-Likelihood proc
Log-Likelihood
proc
GAUSS
GAUSS Log-Likelihood proc
CML statistical inference

Tobit

{x,f,g,cov,retcode}=cml(data,0,&lIl,start);

call cmlclprt(x,f,g,cmltlimits(x,cov),retcode);

WALD statistics inversion Constrained

{x,f,g,cov,retcode}=cml(data,0,&lIl,start);

call cmlclprt(x,f,g,cmlclimits(x,cov),retcode);

return code = 0



normal conve rgence

Mean log-likelihood -3.16591
Number of cases 50

0.95 confidence limits
Parameters Estimates Lower Limit Upper Limit
CONST -47.4330 -139.8330 449670
C18 -7.1220 -13.5680 -0.6761
AGE 2.8162 -1.9586 7.5909
AGE2 -0.0432 -0.0983 0.0119
ED 2.5322 -0.2414 5.3058
HI 0.0001 -0.0002 0.0004
SIGMA 22.4303 16.2906 28.5700

Number of iterations 1074

Minutes to convergence 2.14483

Gradient

Inverse Hessian

Covariance Matrix guasi-maximum likel

_cml_CovPar

_cml_CovPar=3;
{x,f,g,cov,retcode}=cml(data,0,&lIl,start);

call cmlclprt(x,f,g,cmltlimits(x, cml_HessCov),retcode);

ihood

_cml_CovPar

Inverse Hessian

cmliclimits

_cml_CovPar=3;
{x,f,g,cov,retcode}=cml(data,0,&lIl,start);

call cmlclprt(x,f,g,cmliclimits(x,_cml_HessCov),retcode);

Constrained

cmlitlimits



_cml_CovPar

iteration information
matrix inverse Covariance Matrix Hessian inverse
Maxlik
Wald likelihood ratio inversion

profile likelihood

{x,f,g,cov,retcode}=cml(data,0,&lIl,start);
call cmlclprt(x,f,g,cmlpflclimits(x,f,data,0,&ll),retcode);

return code = 0

normal conve rgence

Mean log-likelihood -3.16591
Number of cases 50

0.95 confidence limits

Parameters Estimates Lower Limit Upper Limit Gradient
CONST -47.4330 -146.2462 40.9367 -0.0000
C18 -7.1220 -13.9683 -0.9374 -0.0000
AGE 2.8162 -1.6781 8.0404 -0.0000
AGE2 -0.0432 -0.1047 0.0078 -0.0000
ED 2.5322 -0.2588 5.3379 -0.0000
HI 0.0001 -0.0003 0.0004 -0.0000
SIGMA 22.4303 17.5442 29.9622 0.0000

Number of iterations 1074

Minutes to convergence 2.74817

Weighted Bayesian Bootstrap
bootstrap



_cml_BootFname="tobit";
{x,f,g,cov,retcode}=cmlboot(data,0,&lIl,start);

call cmlclprt(x,f,g,cmlblimits(_cml_BootFname),retcode);

return code = 0

normal conve rgence

Mean log-likelihood -3.14952
Number of cases 50

0.95 confidence limits

Parameters Estimates Lower Limit Upper Limit Gradient
CONST -57.1415 -145.2310 -3.8253 -0.0000
C18 -6.5568 -14.4458 -2.4693 -0.0000
AGE 3.4539 -0.5019 6.9244 -0.0000
AGE2 -0.0503 -0.0939 -0.0155 -0.0000
ED 2.2270 -0.2350 3.9731 -0.0000
HI 0.0001 -0.0004 0.0003 -0.0000
SIGMA 21.0420 14.7670 26.5213 0.0000

Number of iterations 144

Minutes to convergence 0.05686

_cml_BootFname Bootstrap

_cml_BootFname cmliblimits

cmiclprt Bootstrap

Constrained Maximum Likelihood

standard error symmetric

standard errror






