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Log-Likelihood

Log-Likelihood

CML
CML
_max
MAXLIK CML
D datafilel.txt
CML

new; cls;
library cml;
cmlset;

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

start={0,0,1};
_cml_Bounds={-1e256 1e256,
-1e256 1e256,

0.001 1e256};
_cml_Algorithm = 1;
_cml_ParNames = {"CONST","X","s"};
call cmlprt(cml(data,0,&ll,start));

proc ll(b,data);
local beta, s, V, X, €;
y=datal.,1];
x=ones(28,1)~data[.,2];
beta=b[1:2];
s=b[3];

Constrained Maximum Likelihood
MAXLIK
MAXLIK
_cml

sgpSolve

CML



e=y-x*beta;
retp(-1/2*In(2*pi)-1/2*In(s"2)-1/2*e"2/s"2);
endp;

return code = 0

normal conve rgence

Mean log-likelihood -5.33947
Number of cases 28

Covariance of the parameters computed by the following method:

Inverse of computed Hessian

Parameters Estimates Std. err. Gradient
CONST 77.7952 21.2357 0.0000
X 52.0098 3.6923 0.0000
S 50.4274 6.7387 -0.0000

Number of iterations 93

Minutes to convergence 0.17933

MAXLIK library cml; CML

cmlset; CML

spgSolve
_cml_Bounds
-1e256 1e256
-1e256 1e256
0.001
1e256 MAXLIK BFGS CML

_cml_Algorithm = 1; CML



BFGS DEF NEWTON BHHH

CML 1.0
_cml_ParNames MAXLINK _max_ParNames cml
Log-Likelihood 1l call

cmiprt(cml(data,0,&lI1,start)); MAXLIK maxlik maxprt

CML cml cmliprt

MAXLIK
iteration 0.001
iteration
_cml_Bounds = {
3

© -e256 00 1e256
0.0001

TOBIT

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};
_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 -3.16591

Number of cases 50

Covariance of the parameters computed by the following method:

Inverse of computed Hessian

Parameters Estimates Std. err. Gradient

CONST -47.4330 45.8176 -0.0000
C18 -7.1220 3.1963 -0.0000



AGE 2.8162 2.3676 -0.0000

AGE2 -0.0432 0.0273 -0.0000
ED 2.5322 1.3753 -0.0000
HI 0.0001 0.0002 -0.0000
SIGMA 22.4303 3.0444 0.0000

Number of iterations 1074

Minutes to convergence 3.26883
MAXLIK CML cmlset;
_max _cml
_cml_Bounds
0.0001 1e256
-1e256 1e256
MAXLIK BHHH _cml_Algorithm = 4;
call cmlprt(cmi(data,0,&ll,start)); cml
cmiprt call
MAXLIK iteration
MAXLIK
CML

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

call cmlprt(cmli(dataset,0,&ll,start));

MAXLIK iteration iteration

_cml_DirTol = 1e-5;

_cml_Maxlters = 1le+5; iteration

_cml_MaxTime = le+5; iteration



GARCH(1,1)
CML

GARCH(p,q)
Yo = XB +y,
t
U =R v,

t=8 by 1 by

where

2 2
QUe”  QoUygop

datafilel4.txt
100

new; cls;

library cml;

cmiset;

load data[100,2]=d:datafile1l4.txt;

data=data~ones(100,1);

_cml_Bounds={-1e256 1e256,
-1e256 1e256,

0.001 1e256,
0 1,
0 1}

_cml_ c={000-1-1}; _cml_d=-0.9999;
_cml_ParNames = {"const","beta","a0","al","b1"};
_cml_Algorithm=4;

b={0,0,1,1,1};

call cmlprt(cml(data,0,&Il1,b));

GARCH

unit normal density

GARCH



proc ll(b,data);
local y,x,e2,beta,a0,al,bl,h;
y=datal.,1]; x=data[.,3]~datal.,2]; beta=b[1:2];
e2=(y-x*beta)"2;
a0=b[3]; al=b[4]; b1=b[5];
h=recserar(aO+lagn(e2,1)*al, meanc(e2),bl);
retp(-1/2*In(2*pi)-1/2*In(h)-1/2*e2./h);

endp;

return code = 0

normal conve rgence

Mean log-likelihood -0.482068
Number of cases 100

Covariance of the parameters computed by the following method:

Inverse of computed Hessian

Parameters Estimates Std. err. Gradient
const 0.4772 0.0377 -0.0000
beta 1.9985 0.0130 -0.0000
a0 0.0611 0.0409 0.0000
al 0.2089 0.1670 0.0000
bl 0.4134 0.2513 0.0000

Number of iterations 29
Minutes to convergence 0.06133
Log-Likelihood

Log-Likelihood
a0,al,bl
_cml_Bounds=
0.001

GARCH

a0



sgpSolve

cml. C*b>= _cml D

_cml . C*b _cml_ D

-0.9999

-1 -1
const |
beta

[0 0 0 -1 -1 a0 |>-0.9999

al
L bl _

al bl 0.9999
1 al bl 0.9999 al bl 1
BHHH Log-Likelihood
CML cmliprt
Log-Likelihood procedure
= al by g au,’
¢ unitnormal desity Log-Likelihood o,

t t
2

1 1 e
LL =—=In(2r) -=In(h) - =— where e=y—X
()~ In(h) - y=p

Log-Likelihood procedure -1/2*In(2*pi)-1/2*In(h)-1/2*e2./h

_ 2
=a0 by ¢ AUy

recserar ¢ unit normal desity
e2 e2(t-1)
Ut
p=1 e2 lagn
lagn(a,1) a



20
19

h=recserar(a0+lagn(e2,1)*al, meanc(e2),bl);

recserar

recserar(x, y0,0 )

)

meanc(e2)

0.95 confidence limits

new; cls;
library cml;

cmiset;

load data[100,2]=d:datafile1l4.txt;

data=data~ones(100,1);

_cml_Bounds={-1e256
-1e256

0.001

0

0

_cml_Algorithm=4;
b={0,0,1,1,1};

a0 au.,?

1e256,
1e256,
1e256,

1,

1}
_cml_ c={000-1-1}; _cml_d=-0.9999;

_cml_ParNames = {"const","beta","a0","al","b1"};

meanc(e2)

al

t

O 1Yi1

cmiprt

O Vs
O Vi

a0

t1

O WYip



{x,f,g,cov,retcode}=cml(data,0,&ll,b);
cl=cmltlimits(x,cov);

call cmlclprt(x,f,g,cl,retcode);

proc ll(b,data);
local y,x,e2,beta,a0,al,bl,h;
y=datal.,1]; x=data[.,3]~datal.,2]; beta=b[1:2];
e2=(y-x*beta)"2;
a0=b[3]; al=b[4]; b1=b[5];
h=recserar(aO+lagn(e2,1)*al, meanc(e2),bl);
retp(-1/2*In(2*pi)-1/2*In(h)-1/2*e2./h);

endp;
Mean log-likelihood -0.482068
Number of cases 100

0.95 confidence limits
Parameters Estimates Lower Limit Upper Limit Gradient
const 0.4772 0.4024 0.5520 -0.0000
beta 1.9985 1.9727 2.0244 -0.0000
a0 0.0611 -0.0201 0.1423 0.0000
al 0.2089 -0.1226 0.5404 0.0000
bl 0.4134 -0.0854 0.9123 0.0000

cml cml

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

X cov CML
confidence limits cmltlimits
cmltlimits _cml_NumObs
X cov
cl cmiclprt cmiprt
cl

VarianceCovariance cmliprt



cmiclprt confidence limits 1-0.05 0.95

_cml_Alpha=0.01;

1-0.01 0.99 99 _cml_Alpha
cl=cmltlimits(x,cov); VarCov cov
95
cmlprt cmliclprt(x,f,g,cl,retcode)
GAUSS CML
_cml_NumObs =99
100 99

99 Log-Likelihood
__weight=(rows(data)/(rows(data)-1))*ones(rows(data),1); weight[1]=zeros(1,1);

100/99

Mean log-likelihood -0.485442
Number of cases 100

0.95 confidence limits
Parameters Estimates Lower Limit Upper Limit Gradient
const 0.4754 0.4007 0.5500 -0.0000
beta 1.9979 1.9721 2.0237 -0.0000
a0 0.0605 -0.0194 0.1404 -0.0000
al 0.2115 -0.1199 0.5429 -0.0000
bl 0.4152 -0.0756 0.9059 -0.0000

Number of iterations 45

Minutes to convergence 0.09783



weight _ weight

__weight=(rows(data)/(rows(data)-n))*ones(rows(data),1); _ weight[1l:n]=zeros(n,1);

_cml_NumObs 100

GARCH(p,q)
IGARCH(1,1)
GARCH
p q

dYb+>a =1
i=1 j=1

IGARCH
b a

_cml_ _cml_

datafilel5.txt

new; cls;

library cml;

cmiset;

load data[100,2]=d:datafilel5.txt;
data=data~ones(100,1);

_cml_Bounds={-1e256 1e256,
-1e256 1e256,

p=1,0=1

sgpSolve



0.001 1e256,

0 1,

0 1};
—cml_a={00011}; _cml_b=1;
_cml_ParNames = {"const","beta","a0","al","b1"};
_cml_Algorithm=4;
b={0,0,1,0.1,0.1};
__weight=(rows(data)/(rows(data)-1))*ones(rows(data),1); weight[1]=zeros(1,1);
{x,f,g,cov,retcode}=cml(data,0,&ll,b);
_cml_NumObs=99;
cl=cmltlimits(x,cov);

call cmlclprt(x,f,g,cl,retcode);

proc ll(b,data);
local y,x,e2,beta,a0,al,bl,h;
y=datal.,1]; x=data[.,3]~datal.,2]; beta=b[1:2];
e2=(y-x*beta)"2;
a0=b[3]; al=b[4]; b1=b[5];
h=recserar(aO+lagn(e2,1)*al, meanc(e2),bl);
retp(-1/2*In(2*pi)-1/2*In(h)-1/2*e2./h);

endp;
Mean log-likelihood -3.07455
Number of cases 99

0.95 confidence limits
Parameters Estimates Lower Limit Upper Limit Gradient
const 0.5736 -0.1625 1.3098 0.0000
beta 1.8396 1.5693 2.1098 0.0000
a0 1.4381 -0.8037 3.6798 0.0000
al 0.3668 0.0809 0.6526 -0.0574
bl 0.6332 0.3474 0.9191 -0.0574

Number of iterations 37

Minutes to convergence 0.07600



_cml_ _cml_B

_cml_ X x
const |
beta
[0 0 011 a0 |=1
al
L bl _
1x al x bl
IGARCH
_cmi_ _cml_B
_cml_ _cml_
() B kK o 06 x
B «k o
K 9o 0
cml_ = 2 1 3 0, _cml_B ={1,
0 31 -4} 0}
B kK o 6
B
K o
_cmliC= -1 -1 -1 -1, _cml_D= -1,
2 0 0 O, 1,
0 -1 2 0} -0.9999 }

_cml_B

_cml_a={0001 1}

_cml_b=1;



