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Introduction 
My in terest  in capture-recapture models has 

been pr imar i ly  in t rad i t iona l  applications in 
w i l d l i f e  and f isher ies.  I have seen data from 
species as d i f fe ren t  as mice and al l igators ' .  
My experience has now been broadened by these 
two papers to include capture-recapture of 
federal employees and criminals in Washington, 
D.C. (presumably d i s jo in t  se ts ' ) .  

Before I discuss the specif ics of the two 
papers I thought i t  would be helpful to give a 
br ie f  review of the d i f fe ren t  capture-recapture 
models. Some of the audience may not be fami l ia r  
with the wide range of models available. A 
useful general reference is Seber (1982). 
Capture-Recapture Models 

Capture-recapture models f a l l  natural ly  into 
two classes of closed and open models. Closed 
models are typ ica l l y  used in Short term studies 
where i t  may be reasonable to assume that the 
population is constant ( i . e . ,  closed to b i r ths,  
deaths and migrat ion).  Open models are often 
needed in longer studies where b i r th  and death 
parameters become very important. 

For closed populations there is a series of 
models of increasing complexity which allow for 
unequal ca tchab i l i ty  of individuals due to" 

( i )  Heterogeneity- The probabi l i ty  of capture 
in any sample is a property of the individual 
and may vary over the population. That is,  
individuals may vary in capture probabi l i ty  
according to age, sex and many other factors; 

( i i )  Trap Response" The probabi l i ty  of capture 
in any sample depends on the ind iv idual 's  pr ior  
history of capture; 
o r ( i i i )  Time" The probabi l i ty  of capture of an 
individual may change over time for a var iety 
of reasons. 

The fol lowing table gives a set of eight 
mutually exclusive closed population models 
based on the above c lass i f i ca t ion  of unequal 
catchabi l i ty  (see Otis et a l .  (1978)). 

CLOSED POPULATION MODELS 

Model Unequal Catchabi l i ty due to 
Tra P Response Heterogeneity Time 

M o 

M b X 

M h X 

Mbh X X 

M t 

Mt~ X 
M *  X th 
Mt~ h X X 

*These three models do not have Population Size 
Estimators avai lable. 

For open populations the basic model is 
called the Jolly-Seber model (Seber (1982, p.196)). 
This model makes the crucial assumptions that 
a l l  individuals al ive at a par t icu lar  sampling 
time have an equal probabi l i ty  of capture and 

an equal probabi l i ty  of survival unt i l  the next 
sampling time. The parameters of in terest  are 
the population sizes at each time (N~), the 
survival probabi l i t ies  (@i) and the "b i r th  
numbers (Bi) .  The estimators take a simple 
i n tu i t i ve  form (Seber (1982; p. 200)). 

Recently (Pollock (1982)) I suggested a 
capture-recapture design for long term studies 
which allows use of both open and closed popu- 
lat ion models in data analysis. The advantage 
of this design is that population size es t i -  
mation uses closed population models which are 
robust to unequal ca tchab i l i t y .  I believe i t  
is possible that this design w i l l  become widely 
used in a var iety of appl icat ions. 
Speci f ic Comen ts 

The paper by ~srd)ach et al .  uses closed 
population models to estimate the numbers of 
workers in an agency or plant where accurate 
f i l es  on workers' appointments are not kept. 
Current employees are asked to create l i s t s  of 
a l l  the employees that they can recal l  working 
in the plant. A l i s t  is analogous to a capture 
occasion and a name appearing on more than one 
l i s t  is analogous to a recapture. 

In this unusual application "capture" prob- 
a b i l i t i e s  are extremely high so that there is 
l i t t l e  problem with precision of the estimates. 
Therefore i t  becomes important to concentrate 
on methods of sampling to sat is fy  model 
assumptions. There is l i ke l y  to be some 
heterogeneity of capture probabi l i t ies  for 
indiv iduals over the d i f fe rent  l i s t s .  However, 
this is un l ike ly  to cause any negative bias 
on the estimates due to the very high capture 
probab i l i t ies .  The crucial assumption as I 
see i t  relates to memory bias problems. Evi- 
dence is presented in this paper that "bogus" 
employees showed up on some of the l i s t s .  
Common sense dictates that only employees 
l i ke l y  to have good recal l  should be used. As 
the authors suggest, plants should be divided 
into divisions and l i s t  compilers should only 
compile l i s t s  for  the i r  own div is ion employees. 

The paper by Greene uses closed and open 
models to estimate the size of the male criminal 
population for  Washington, D.C. using arrest 
records over the two-year period of 1974-75. 
I believe that the results of these analyses 
could be very important to cr iminologists but 
I believe the author could pursue his analyses 
fur ther .  

I suggest the author use the Jolly-Seber 
model estimates for  a l l  his data and calculate 
standard errors. I also suggest he consider 
p lo t t ing survival rates, population sizes and 
b i r th  numbers estimated from the Jolly-Seber 
model against age to see i f  there are important 
trends. I f  trends are suggested I would carry 
out weighted regression analyses. 

I also suggest the author consider using the 
robust design (Pollock (1982)) for  his data. 
I t  would be very interest ing to compare the 
estimates of population sizes and b i r th  numbers 
for the robust method and the Jolly-Seber method. 
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