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1 Working with CAMCR

The reason for developing this software is that the existing statistical packages
such as STATA, S-plus, MINITAB, or other not include mixtures modelling
of zero-truncated Poisson model. It was decided to use the Microsoft Fortran
Power Station to develop the software tool CAMCR (Computer Assisted Mix-
ture Model Analysis for Capture-Recapture Count Data). The very fast and
efficient computation of estimation problems is on advantage of Fortran. Nev-
ertheless, the possibilities to create a user friendly are limited.

1.1 Getting started with CAMCR

The Figure 1 shows the starting display on the screen. In the header bar are
the menu items File, Calculation and Simulation

1.1.1 Importing data

Before the program can calculate the population size the data file has to be
imported. An example of an ASCII file with frequency data is shown in Figure
2. Only the first column contains the frequencies f1, ..., fn. The frequencies
have to be among each other and not of one row. To import the data file into
CAMCR, click on the File menu and select the Open Data item. Having selected
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Figure 1: CAMCR start window

Figure 2: Example of ASCII file of the capture-recapture data of heroin users
in Bangkok Böhning et al. (2004)

2



Figure 3: Example for importing the data from the Bangkok heroin users
capture-recapture study Böhning et al. (2004)

a data file from the Input Data File dialog box, CAMCR becomes to read the
data and display the frequencies in the main window, see Figure 3. 1

1.1.2 Calculation of the Population Size

To estimate the population size of the imported data click on the Calculation
Population item under the menu Calculation. A modelling dialog box will ap-
pear, giving you a place to enter the stop criteria for the EM algorithm. The
default stop criterion is 0.0000001. The criteria for selecting the appropriate
number of components; a) NPMLE (Nonparametric Maximum Likelihood Esti-
mator) b) BIC (Bayesian Information Criterion) c) specific maximum number of
mixed components, needs to be specified in the modelling dialog box, see Figure
4. The NPMLE can be proved by the gradient function criterion, see Böhning
(2000). If the gradient function less-than-or-equal one in the full parameter
space, then the unique maximum of the log likelihood function is obtained.
The BIC criterion goes back to Schwartz (1978). The button OK started the
estimation process.

1In very rare cases CAMCR have problems to read data from the network. Saving the
data on the hard drive c: solve the problem
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Figure 4: The setup screen of the modelling the unobserved population size

1.1.3 Result of Calculation

Figure 5 shows the result of the unobserved population size of the Bangkok
heroin user’s data Böhning et al. (2004). In the table are placed the results
according to the nonparametric maximum likelihood estimation. The first col-
umn gives the number of mixed components. The first row contains the results
in the homogeneity case up to the fourth row with the results of the four mix-
ture component model. The second and third column gives the λ and weights
values of the models. In the fourth and fifth column are placed the values for
the log-likelihood function and the BIC. For this analysis the sixth and seventh
column are most interesting. They are gives the estimation of the unobserved
population and of the whole population. The last column gives the value of
the maximum of the gradient function. By the Bangkok heroin users data the
NPMLE is given by four components with a population size of 18367. In this
case the BIC criterion chooses as well four components. Under the table is
placed the result of the parametric mixture model as alternative to finite, dis-
crete mixture models. This model estimated 12000 Heroin users. Ongoing the
Zelterman estimator Zelterman (1988) and the Chao estimator Chao (2001) are
printed out.
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Figure 5: Results from the Bangkok heroin users capture-recapture study
Böhning et al. (2004)
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