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RESEARCH NAME :CAPTURE - RECAPTURE METHOD FOR ESTIMATION OF

POPULATION SIZE ON SEVERAL OCCASIONS.

RESEARCHER : 1. ASSISTANT PROFESSOR NUANPAN NANGSUE
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BANGKOK

YEAR : 2006

Abstract

This research proposed two new methods for the estimation of population sizes on several
occasions using capture-recapture methods for an open population. These methods were developed
by modifying the Jackson classical method. We also compared the new method with the old one
and estimated the confidence interval for m_, the number of tagged individuals captured on
occasion 1. In this research, we proposed two methods. In the first method namely modified Jackson
using median time, we estimated the population size at the median time to replace at time zero. In
the second one namely modified Jackson using median m,, we built the regression model between
the estimate of population size on each occasion and m., the number of tagged individuals
captured on occasion i, because their relationship is an inverse relationship and the population size
was estimated from the median m,. Three methods were compared in a simulation study using
population sizes (N) of 500 and 1,000 for different sample sizes M, the number of individuals
marked in the first sample and n, total number of individuals captured in the second sample. In
each case we did 10,000 replications using Minitab Macros.

Comparison of the estimation from the three methods showed that the modified Jackson
using median time method gave the least mean absolute percentage error and the modified Jackson
was the worst. For the 95% confidence intervals for m_, if the sampling fraction increased then the
confidence interval for m, was close to M. It was nearly the same for the same sampling fraction and

different numbers of occasions.
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Tsunsuvian capture.txt

Gmacro
CR_NoBs

Let k1 = 1000
Let k2 = 800
Let k3 = k1-k2
Let k4 = 800
Set cl

k3(0) k2(1)
End

##HH##H#Replication R = 10000 times for generate N

Name k90 'n' k91 'M' k92 'I' k93 R’

Erase c3 - c6

Erase c8 - c22

Do 'I'=1:10000

Erase ¢3 - c¢6

Name ¢c3 'NC'c4 'var_ C' ¢5 'mm'c6 'NSort' c7 't'

Name c8 'NC_Sample' ¢c9 'NS' ¢10 'beta0' cll 'betal'

Name k93 ‘'sumbetaQ' k94 'sumbetal' k95 'meanbeta0’ k96 'meanbetal’ cl2 'mmsS'
Name c13 'betaOm' c14 'betalm' cl5 'betalml' cl6 ‘'betalm?2'
Name c¢17 'N_Jackson' ¢18 'N_MedianTime'

Name ¢19 'N_Median_m' ¢20 'APE1' c21 'APE2' c22 'APE3'
Noecho

#

Let'n' =30

Exec 'recapture.txt' 'n'

Sort 'NC' 'NSort'

#

#Resampling_Regression

HHHH#A#HSImulation with no bootstrapping

#Hit

Let 'betal'('l") = [sum('NSort'*'t") - (‘'n")*mean('t)*mean('NSort')]/[sum(‘t'*'t") -
(m)*(mean('t)**2)]
Let 'beta0'('l") = mean('NSort") - 'betal'('l")*mean('t")
Let 'N_Jackson'('l') ='beta0'('l")
Let 'N_MedianTime'('l") ='beta0'('l") +'betal'('l'Y*median('t")
HiHHHH IR Regression using m is independent
Let '‘betalml1'Cl') = [sum('NC*'mm") - ('"n")*mean('mm')*mean('NC")]
Let 'betalm2'Cl') = [sum('mm'*'mm’) - ('n’)*(mean('mm’)**2)]
Let '‘betalm'('l") = ['‘betalml'(1")]/ ['betalm2'('l')]
Let 'betaOm'('l') = mean('NC') - 'betalm'('1)*mean(‘'mm’)
Let 'N_Median_m'('l') ='betaOm'('l') +'betalm’'('l')*median('mm’)
Let 'APE1'('I') = ABSO(1000 - 'N_Jackson'('I'))*100/1000
Let 'APE2'('I') = ABSO(1000-'N_MedianTime'(‘1"))*100/1000
Let 'APE3'('I') = ABSO(1000 - 'N_Median_m'('I'))*100/1000
Enddo



Describe 'NC' 'mm' 'beta0' 'betal’ '‘betaOm' ‘betalm' 'N_Jackson' ‘N_MedianTime'

Describe 'N_Median_m' 'APE1' 'APE2' 'APE3'
Endmacro

Iﬂi!!ﬂiu‘ﬂ'@]ﬂ recapture.txt

Sample k4 c1 c2

Let k5 = sum(c2)

Let k6 = round((k2+1)*(k4+1)/(k5+1) - 1)
Stack k5 'mm' 'mm’

Stack k6 'NC' 'NC'

Stack k7 'var_C' 'var_C'
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