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ABSTRACT: This paper provides a useful tool for estimating parameters of a general user
specified Maximun Likelihood model. Statistical packages often have restrictions regarding
the parametrisation of the likelihood function and the development of statistical tests. These
practical problems are avoided by a programme, which is written using the SAS/IML matrix
language. Applications to unemployment duration models are provided using Finnish
microeconomic data. An exponential model of unemployment is estimated and the correction
for neglected heterogeneity is made assuming that the effect of omitted variables has a
gamma distribution.






1. Introduction

This paper deals with the estimation of unemployment
duration models using microeconomic data. The Finnish data
is collected from persons becoming unemployed in 1985. It is
compiled from various registers and it is more reliable than
the data from surveys based on interviews. However, in an
econometric analysis relevant variables will often be
omitted, either because they are unmeasurable or because
their importance is unsuspected. It is well known that
omitted variables bias the parameter estimates of duration
models. The purpose of the econometric application in this
paper is to take the neglected heterogeneity into account in
estimation. An exponential model allowing for neglected
heterogeneity is estimated assuming that the effect of
omitted variables has a gamma distribution across
individuals.

An estimation of a user specified maximum likelihood
model is often difficult or impossible using standard
statistical software. This paper provides the needed
statistical tool, which enables estimation of the unknown
parameters of the user specified model with an application
to duration models. However, the programme is a useful tool
to a wider class of maximum likelihood models and a basis
for further development. The programme is written using the
SAS/IML (1985) matrix language, which is close to matrix
algebra notation. The programme can be easily translated
with a little effort to any other matrix language.

The paper is organized as follows: An exponential



2
model of unemployment duration is estimated in section 2
with the allowance for gamma heterogeneity across
individuals. In section 3 an overview of the structure of
the programme and the algorithm is presented. Appendix 2

presents the programme and section 4 concludes the study.



2. Parametric duration models of unemployment
2.1. A general form of the duration model

A general form for the likelihood function of parametric
duration models with censored data is provided before the
parametrisation of the distribution. Let us consider
independent pairs of independent random variables T and Z,
where T is the duration variable of primary interest and Z
is a censoring variable. A censoring time or a duration and
a censoring indicator are observed, t = min(T, Z), with the
indicator for complete spells c. If T < Z, then ¢ = 1 and
otherwise c = 0.

The survivor function of T is equal to one minus the
distribution function of the duration variable, which can be

written as

(1) S(t) = e 1(¥)

and the density function can be written

(2) £(t) = h(t)e 1(V)

for t 2 0. I(t) is the integrated hazard

t
(3) I(t) = £ h(t)dr.
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The likelihood contribution of an individual can then be

written in view of the above definitions as

(4) e(t) = h(t)%e T E),

which is a general form for the duration models with right
censored data. The distribution of unemployment duration has
to be specified. To estimate the unknown parameters the
hazard function and integrated hazard are substituted into

the likelihood function (4).

2.2. BAn exponential model allowing for gamma heterogeneity

Econometric duration models are specified in terms of the
hazard function h(t), which is the conditional probability
that the person leaves unemployment at t given that he still
is unemployed. A commonly applied specification is the
proportional hazard model, where the hazard function factors
into the product of a function of duration time t and a

function of the regressors Xx

(5) h(t) = hy(t)h;(x),

where h,(t) is called the baseline hazard.

The simplest form of parametric duration models is
considered in this paper. The base-line hazard function of
an exponential model h,(t) = 1. There are a lot of
generalizations of the exponential model assuming different

specifications for the base-line hazard e.g. Weibull, gamma
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and Gompertz models. The hazard function of an exponential

distribution is constant and it can simply be written
(6) h(t) = ¢.
The explanatory variables are introduced into the model by a

log-linear form ¢ = exB. The survivor, density and hazard

functions of the exponential distribution can be written as

(7) s(t) = e L(®)
(8) £(t) = eXB — I(%)
(9) h(t) = eXF

where I(t) is the integrated hazard

t
(10) I(t) = g h(t)dt + C.

The constant C is chosen so that I(0) = O, then the
integrated hazard of the exponential distribution can be

written as

(11) 1(t) = te¥P.

It is inevitable that in an econometric analysis relevant
variables will be omitted, either because they are

unmeasurable or because their importance is unsuspected.
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Unobserved heterogeneity is widely discussed in the
econometric literature. Lancaster (1979) assumed a
parametric functional form for the pattern of heterogeneity.
The gamma mixing distribution was chosen because it is
analytically simple to use and it provides quite a flexible
model for the distribution of the heterogeneity component.
Lancaster found that the estimated parameters were biased
towards zero if the unobserved heterogeneity was not
controlled. Even if the omitted variables are uncorrelated
with those which are included in the model, the parameters
will be biased towards zero as noted by Nickell (1979). The
method of correcting for gamma heterogeneity has been widely
used with duration distributions [e.g. Kooreman and Ridder
(1983), Newman and McCulloch (1984), Narendranathan, Nickell
and Stern (1985), Engstroém and Lofgren (1987)].

Suppose the individuals of the sample differ to some
degree with respect to some unobservable variable, say,
motivation v. Each individual has his own v and hence his
own hazard function h(t). The conditional hazard in a

Weibull model allowing for gamma heterogeneity is
(12a) h(t|v) = vh(t),

where v has a gamma density

€ p-1 -€v I p-1 -w
(12b) g(v) = v e with T'(n) = w e dw.
() 0

The expected value of the heterogeneity component E(v) = p/€

is normalized to one by setting € = p and its variance, i.e.
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o’ = 1/p, is estimated. The marginal survivor function, not
conditional on v, is obtained by integrating over the
assumed mixing distribution. The density function is got

from the survivor function by differentiating

f(t)

- 98(t)/dt and the hazard function is got as a ratio

h(t)

f(t)/S(t). The exponential distribution allowing for
unobserved gamma heterogeneity across individuals gives the

following survivor, density and hazard functions

(13) Ss(t) = [1 + OZI(t)]_l/oz
(14) £,(t) = h(t)[1 + o?1(t)] /"1
(15) h,(t) = h(£)[1 + o®I(t)] 7T,

where I(t) is the integrated hazard of the original
exponential distribution (3). The integrated hazard with
gamma heterogeneity can be written as Ig(t) B —log[Sg(t)],

which can be rewritten

(16) I(t) = 1/0% log[l + c?I(t)].

The integrated hazards I(t) and I (t) are the generalized
residuals of these models in the sense of Cox and Snell
(1968).

To write the likelihood functions and estimate the
unknown parameters, the hazard functions and the integrated
hazards of the two models presented are substituted into the

likelihood contribution (4). For completeness the log
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likelihood functions which are maximized are presented. The
log likelihood function of the exponential model can be

written

(17) L(t) = igl [cx,p - t,eXif]

and the log likelihood function of the exponential model

with gamma heterogeneity can be written as
th 2 2 o XiB
(18) L, (t) = i§1 [c;x,B - (c; + 1/0%)1log(1l + o°t;e )]1.

The expected length of unemployment given by the exponential
model is obtained by integrating the survivor function S(t)

from nought to infinity, which gives
(19) E(T) = e %P,

Let u = 1 + oltexB, then the corresponding integration of
S,(t) gives the expected length of unemployment given by the

model with gamma heterogeneity

(20) E(T) = e *P/(1 - o?).

Data on 2077 Finnish unemployed persons has been taken for
this study from the register of the Ministry of Labour. 40 %
of the observations are right censored, i.e. the completed
spells of unemployment were not observed. In order to
guarantee that the sample would be randomly generated, every

hundredth individual was picked from the flow into
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unemployment during 1985. The individuals were then followed
until the end of their unemployment spells but at most until
the end of 1986. The data set is fairly rich as regards
individual and market specific information. The description
of the variables of the models are in Appendix 1 and
reference for further details regarding the data should be
made to Kettunen (1989, 1990).

The results of estimations are in Table 1. It is well
known that uncontrolled unobservables bias the estimated
hazards towards negative duration dependence (Heckman,
Singer, 1984, 1986). The constant of the model, where the
effect of omitted variables is captured, decreases and the
absolute values of nearly all the statistically significant
parameter estimates increase when gamma heterogeneity is
introduced into the model, as was expected.

Many of the explanatory variables have significant
effects on the re-employment probability. Married persons
seem to leave unemployment earlier than single persons. Age
is a very significant factor. Older people are more likely
to have problems in finding jobs. Training for further
employment has a significant and positive effect on the re-
employment probability. Members of the UI funds, i.e.
members of the labour unions in the Finnish system, are
often skilled workers and therefore they become employed
earlier than the non-members. The persons leaving school or
the army have generally not very big problems. They leave
unemployment clearly earlier than the others. The persons
who have come from house work find it very difficult to find
a job. The effects of unemployment benefits are measured

using the benefit replacement ratio. The benefits decrease
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significantly the probability of re-employment as is
expected by search theories. The number of children, gender,
level of education, demand variables and taxable assets do
not have statistically significant effects on the re-
employment probability.

The expected lengths of unemployment for an average
person in the sample given by the two exponential models
without and with gamma heterogeneity are 22.2 and 35.0 weeks
respectively. The effects of explanatory variables change
substantially when correction for heterogeneity is made.
From a policy viewpoint it may be of interest to see whether
an increase in unemployment benefits has any influence on
the expected duration. The increase of the replacement ratio
for example by 0.1 will increase the expected length of

unemployment by 3.2 and 6.6 weeks in these two models.



Table 1. Exponential models of unemployment duration

Dependent variable: The length of the spell of unemployment

(A) An exponential model
(B) An exponential model with gamma

(A)

(B)

Std.errors in

heterogeneity parentheses

Variance of heterogeneity 0.540
(0.0606)

Constant -1.779 -1.213
(0.105) (0.181)

Number of children -0.013 -0.007
(0.046 (0.068)

Married 0.187 0.148
(0.059) (0.088)

Sex -0.009 -0.041
(0.051) (0.078)

Age -0.046 -0.050
(0.003) (0.004)

Level of education 0.066 0.052
(0.051) (0.082)

Training for employment 0.180 0.253
(0.065) (0.101)

Member of UI fund 0.204 0.288
(0.054) (0.082)

Came from schooling 0.326 0.313
(0.069) (0.111)

Came from house work -0.762 -0.801
(0.115) (0.154)

Geographical demand 0.278 0.201
(0.218) (0.298)

Occupational demand 0.768 0.238
(0.544) (0.828)

Taxable assets 1.200 0.838
(1.002) (1.290)

Replacement ratio -1.337 -1.723
(0.137) (0.193)

Mean xB -3.102 -2.779
Log likelihood -4987.7 -4929.2
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3. A programme for estimating nonlinear maximum likelihood

models

3.1. General features of the programme

This section deals with the issues that arise in estimating
nonlinear structural models using the method of maximum
likelihood. The practical problem of estimating the models
with a large number of parameters and likelihood function
specified by the researcher is solved in this section. The
data handling and estimation of this kind of models using
micro computers are awfully slow. Mainframe computers can
speed the computation, but the estimation of user specified
models using standard statistical packages may be difficult
or even impossible. Writing programs using low-level
languages like Fortran and using libraries of subroutines
may be tedious because programming every detail is a waste
of time and the subroutines may not allow for changes by the
user. Especially this work is motivated by the estimation
and test development of duration models, where the low-level
programs may be very long as can be seen in Kalbfleish and
Prentice (1980) or Lee (1980). In that area there is clearly
a need for a flexible and powerful high-level programme,
which allows the user to specify the likelihood function and
which provides an environment for the development of
specification tests. The programme is written using the
SAS/IML matrix language.

The version of the programme presented in Appendix 2

estimates the unknown parameters of an exponential model



13
allowing for gamma heterogeneity. It reads an ASCII data
file including the duration t, censoring indicator c and
matrix of explanatory variables x and saves it to a SAS data
set. The user can control the programme using a set of
requirements for the iteration and solution in the beginning
of the SAS/IML programme. The set of explanatory variables
can be changed using an indicator. The limits for the
maximum number of iterations and linear search can be given
as well as the criteria for the convergence. The requirement
of the precision of solution can be controlled by the user
using the accuracy requirements and the proportion of step
length.

The estimates of structural parameters of an
exponential model can be used as starting values for those
parameters of the corresponding model with gamma
heterogeneity and the starting value for o? can be randomly
allocated. A safeguard against the possibility of
convergence to a local maximum that is not a global maximum
is to choose several initial values of the parameters. If
the iterations do not converge to the same solution, the
shape of the log likelihood function should be investigated
with care until the global maximum is located.

During the iterations the iteration monitor prints the
number of iteration, values of the likelihood function,
parameters and gradients. In the case of linear search the
number of search, the value of likelihood function, the step
adjustment and parameters are provided. However, it is
suggested to use the options to suppress the printings of
the iteration monitor and linear search during the

iterations if they are not needed. If the accuracy
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requirement is achieved, the programme prints to a listing
file e.g. the starting values of parameters, the log
likelihood function, the parameter values and their standard
errors at solution and the number of iterations. More
printings can be easily added.

There are two links which are written at the end of the
programme but which are called and executed during the
iterations. The likelihood function can be changed by the
user. It is written in LINK LIKEF. The algorithm requires
the evaluation of first partial derivatives of the log
likelihood function with respect to the parameters to be
estimated. They are written in LINK LIKED. The Berndt, Hall,
Hall and Hausman (BHHH) (1974) algorithm is used to estimate
the unknown parameters, but it can easily replaced by an

other algorithm.

3.2. The algorithm

The convergence of the BHHH algorithm is guaranteed by the
theory unlike the method of scoring and some other

statistical maximisation procedures. The ideal is to reach
the values of parameters 6 = (o?, B) such that the gradient

L, = 0. The likelihood equations in a case of an exponential

model allowing for gamma heterogeneity can be written

I
o

(22) L ; = & [logK/o® - (c + 1/0°)logK/o’K]

(23) L T {[c - (c + 1/6%)(K - 1)/K]#x}

n
o
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where K = 1 + O'ZteXB and # indicates elementwise
multiplication. Iterations will move uphill along the
likelihood function. Each iteration consists in computing
the log likelihood function L(86) and the gradient L,, which
is used to derive a direction of increase of L(6). According
to the classical Gradient Theorem, which is proved e.g. in
Jacoby, Kowalik and Pizzo (1972), any vector d with Ld > O
is a direction of increase of L(6) in the sense that L(6 +
ad) is an increasing function of the step length a for small
enough values of a. The directions d can be derived from the
gradient by multiplying it by a positive definite matrix Q.
The convergence is speeded by a choice of Q such that it is
the inverse of the Hessian matrix of second derivatives of
L(6). The use of the information matrix identity

- E(L,,) = E(L,)E(L,)' avoids the need of analytical or
numerical calculation of second derivatives. The updated
estimates of parameters calculated during the i®™ iteration

can be written

(24) o't = o' + alL,'' (L,L,' ).

If a is too large leading to a decreasing value of L(6) the
linear search subiteration is used. There are plenty of
methods of linear search, as noted by Quandt (1986). As a
simple method to avoid computation during the iterations it
is suggested that the step length a is halved as many times
as needed to find an increasing value of L(6) and then new
values of 6! are calculated.

There are many criteria for the stopping rule of

iterations [see e.g. Quandt (1986)]. In the neighbourhood of
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a maximum the algorithm takes small steps in the sense that

|L(e)**! - L(e)!| is small. The ideal of reaching values of ©

such that L, = 0 is not attainable in practice. In the

neighbourhood of a maximum (I L,?)/? is likely to be small.
[:]

Both of these conditions are used as a stopping criteria.
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4. Conclusions

An exponential model of unemployment duration was estimated
using Finnish microeconomic data collected from various
registers. Even though the data is rich in explanatory
variables and more reliable than the data from surveys,
there is reason to assume that relevant variables have been
omitted from the model. Neglected heterogeneity across
individuals was taken into account in estimation. An
exponential model allowing for gamma heterogeneity was
estimated assuming that the effect of omitted variables has
a gamma distribution across individuals. Comparing the
results of the two models shows that the model without
correcting for heterogeneity gives lower estimates of
parameters. The absolute values of parameter estimates and
effects of explanatory variables increase when heterogeneity
is introduced into the model.

Many of the explanatory variables have significant
effects on the re-employment probability. Married persons,
members of labour unions, school graduates and persons with
training for employment leave unemployment earlier than
other persons. 01d people, persons who have come from house
work and those who get high unemployment benefits have
longer unemployment spells than the others.

The estimation of the microeconomic models with a large
number of parameters and likelihood function specified by
the researcher may be difficult in practice using micro
computers or standard statistical packages. The needed

statistical tool with an application was presented in this
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paper. It is written using the SAS/IML matrix language,
which is close to matrix algebra notation. The use of this
programme is not limited to this particular application, but
with slight modifications it is a useful tool to estimate a
wide class of maximum likelihood models. Furthermore, the
programme is a basis for further development and an
environment for developing specification tests according to

the needs of the users.
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Appendix 1. Variables of the data

Duration of unemployment is calculated in weeks and it is
the difference between the date of entry into unemployment

and the date of returning back to work. Mean = 15.03.

Number of children is the number of unemployed person's

children who are younger than 18 years old. Mean = 0.23.

Married is a dummy variable, l=yes. Mean = 0.37.

Sex is a dummy variable, l=male. Mean = 0.54.

Age is measured in years. Mean = 31.2.

Level of education is a dummy variable, 1 = at least 12

years of education. The level of education is based on the

education code of the Central Statistical Office of Finland.

Mean = 0.45.

Training for employment is a dummy variable, 1 = The person

has got training for further employment. Mean = 0.15.

Member of UI fund is a dummy variable, 1 yes. Mean = 0.42.

Came from schooling is a dummy variable, 1 = The person has

come from schooling or from the army. Mean = 0.13.
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Came from house work is a dummy variable, 1 = The person has
come from house work or elsewhere outside the labour force.

Mean = 0.07.

Geographical demand describes the geographical rate of jobs
available. It is the number of vacancies divided by the

number of job seekers in the area. Mean = 0.10.

Occupational demand describes the occupational rate of jobs
available in the whole country. It is the number of
vacancies divided by the number of job seekers in the

occupation group. Mean = 0.12.

Taxable assets has been compiled from the tax register and

it is measured in millions of marks. Mean = 0.011.

Replacement ratio is unemployed persons average replacement
ratio of unemployment benefits during the unemployment
period after tax. Weekly unemployment benefits after tax
have been divided by the weekly income after tax.

Mean = 0.17.
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Appendix 2. A SAS/IML programme for estimating an

exponential duration model with gamma heterogeneity

*SAS/IML PROGRAMME FOR ESTIMATING AN EXPONENTIAL MODEL WITH GAMMA
HETEROGENEITY IN THE VMS OPERATING SYSTEM;
OPTIONS LS=80 PS=500;
LIBNAME SASLIBR '[JKETTUNEN.SASFILES]';
FILENAME RAWDATA 'GL.DAT';
DATA SASLIBR.ADATA;
INFILE RAWDATA;
INPUT T 1-7 .3 C 9 CONST 11 KIDS 13 MARRIED 15 SEXO1 17 AGE 19-20
EDU38 22 UEDUOl1 24 MEMBERO1l 26 CAME1l 28 CAME2 30
REGDEM 32-35 .3 PROFDEM 37-40 .3 ASSU 42-46 .4 RUN 48-54 .6;

PROC IML;

START;

*POSITION OF T DATA; IND1=1;

*POSITION OF C DATA; IND2=2;

*POSITION OF X DATA; IND3={3 4567 89 10 11 12 13 14 15 16};
*LIMIT OF ITERATION; LIT =100;

*LIMIT OF LINE SEARCH; LIS =100;

*ACCURACY OF REL FUN; ACC1=0.001;

*ACCURACY OF GRADIENT; ACC2=0.01;

*STEP ADJUSTMNT; AIPHA=1.0;

*SUPRESS LINE SEARCH; SUPRESLS=1;

*SUPRESS ITERATION; SUPRESIT=1;

*STARTING VALUES; B={0.540 -1.213 -0.007 0.148

-0.041 -0.050 0.052 0.253
0.288 0.313 -0.801 0.201
0.238 0.838 -1.723};
*NAMES OF PRINTINGS;
NAMES1={'SEARCH NO' ' OLD L' 'NEW L' 'ALPHA'};
NAMES2={'OLD B' 'NEW B'};
NAMES3={'ITER NO' L};
NAMES4={PARAMETR GRADIENT};
NAMESS5={PARAMETR 'S.ERROR' 'T STAT' GRADIENT};
NAMES6={ACC1 ACC2 ALPHA 'NO OBS' 'NO PARS'};
NAMES7="VARIANCE' ;
NAMESS8={T C OONST KIDS MARRIED SEXO1l AGE EDU38 UEDUOl1 MEMBERO1l
CAME]1 CAME2 REGDEM PROFDEM ASSU RUN}Y;
USE SASLIBR.ADATA;
READ ALL INTO A;
T=A(},IND1}); C=A(|,IND2}{); X=A(;,IND3});
FREE A;
OBS=NROW(T);
PAR=NCOL(X);
PAR2=1+PAR;
VARNAME=NAMES7 | |NAMESS( |1, IND3! );
PRINT 'MAXIMUM LIKELIHOOD ESTIMATION';
PRINT 'WRITTEN BY JUHA KETTUNEN';
PRINT 'ACCURACY REQUIREMENT:STEP LENGTH PROPORTION:NO OF OBS &
PARAMETERS' ;
PRINT
Vhkkkkkkkkkkkkkkkkkxkkkkkkkkkkkkkkkkkkkdkkikkkxdkkkkkkkkddkkkrihkk o

PRT=ACC1| |ACC2| |ALPHA| |OBS| | PAR2;
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PRINT PRT (| OOLNAME=NAMES6 | );
PRINT 'DEFAULT STARTING VALUES PROVIDED';
PRINT '*kkkkkkdkkhkkkkikkhdkkiikkkkkhrsk ! o
PRINT B;
NIT=1;
BOLD=B;
LINK LIKEF;
LOLD=LL;
MAR4: LOLD=LL; BOLD=B;
LINK LIKED;
IF SUPRESIT=0 THEN DO;
LOGLIK =NIT| |LL;
PARAMS =B"! !DL;
IF NIT=1 THEN DO;
PRINT '*%kxskkkkkhhkkhkkkk! o

PRINT 'ITERATION MONITOR';
PRINT '*kkkkkkkkkkkkkkkk! o
END;

PRINT LOGLIK (| COLNAME=NAMES3

NLS=1;
FAC=DL"*INV(CL);
MAR3: B=BOLD-ALPHAH#FAC;
IF NLS > 1 & SUPRESLS=0 THEN DO;
NLS1=NLS-1;
IF NLS=2 THEN DO;
PRINT 'LINE SEARCH SUBITERATION';
PRINT '*%kxkkkkkkkkikkikkkkikkk ' o
END;
LOGLIK =NLS1||LOLD} |LL} ! H
PARAMS =BOLD//B;
PRINT IOGLIK (| COLNAME=NAMESL !);
PRINT 'PARAMETER VALUES';
PRINT PARAMS (! ROWNAME=NAMES2 |);
FREE LOGLIK PARAMS ;
END;
LINK LIKEF;
IF LL > LOLD THEN GOTO MARI1;
NLS=NLS+1;
IF NLS < LIS THEN GOTO MARZ2;
PRINT ' *kkkkkkkkkkkkkkkkkkkhhkhkkkhk! »
PRINT '*SORRY - LINE SEARCH FAILURE*':
PRINT ' *kkkkkkkdkkihkkkhdkkhdkddkhikk ! o
PRINT BOLD B DL CL FAC LOLD LL NLS NIT;
GOTO MAR7;
MAR2: ALPHA=ALPHA/2;
GOTO MARS;
MAR1: NIT=NIT+1l;
IF ABS((LL-LOLD)/ILOLD) < ACC1*ALPHA
& SORT(DL( |##,!)) <= AOC2 THEN GOTO LEN;
IF NIT > LIT THEN GOTO MAR5;
GOTO MAR4;
MARS: PRINT '**kkkkkkkikhkhkkkhkrikhkik!

PRINT '*ITERATION LIMIT EXCEEDED*';
PRINT '*kkkkkkkkikdkkkkkkkkiikikkk ! o
PRINT BOID B DL CL FAC LOLD LL NLS NIT;
GOTO MAR7;
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LEN: PRINT '***********************************************';

PRINT '*CONGRATULATIONS ACCURACY REQUIREMENT ACHIEVED*';
PRINT '***********************************************';

MAR7: LINK LIKED;

PRINT 'IOG LIKELIHOOD FUNCTION AT SOLUTION';
PRINT '***********************************';
PRINT LL;

VAR=INV(-CL);

SERR=SQORT(VECDIAG(VAR) ) ;

TSTAT=B" /SERR;

SOIN =B"! !SERR|} | TSTAT| |DL;

PRINT 'PARAMETER VALUES AT SOLUTION';

PRINT l****************************';

PRINT SOIN (! COLNAME=NAMESS5 ROWNAME=VARNAME |);
PRINT 'NUMBER OF ITERATIONS';

PRINT '********************';

PRINT NIT;

MEANXB=XB( |+, | ) /OBS; PRINT MEANXB;

STOP;

LIKEF: *THE LIKELIHOOD FUNCTION;

SIGA=B(}1,1!); BETAS=B(|1,2:PAR2!);
XB=X*BETAS"; K=1+SIQAHTHEXP(XB);
H=EXP(XB)/K;

IH=1/SIGVA#LOG(K);

L=CHLOG(H)-IH;

LL=L( i+, 1)’

RETURN;

LIKED: *THE FIRST DERIVATIVES;
V1=LOG(K)/SIGVA/SIQMA-(C+1/SIA)YH#(K-1)/SIQMA/K;
V2=(C-(C+1/SIQVA)#(K-1)/K)#X;

V=V1®//V2°;
DL=V(}{,+});
CL=-V*V";
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