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Capture-Recapture sampling methods are being used to estimate the population size of an unknown 
population. These methods are widely used for determining the population size of animals and birds. 
Literature shows that these methods were purely used by ecologist in the past. But now-a-days, these 
methods are also used to determine the chronic diseases, for example, cancer patients, HIV Aid patients, 
etc. Not only this, many studies had conducted to determine the road accidents ratios on different points. 
This study covered two examples; one was the total number of female drivers at Bahauddin Zakariya 
University, Multan and the second example was about the total number of male smokers at Bahauddin 
Zakariya University, Multan. On these two examples, the basic capture-recapture sampling methods were 
used which involved Lincoln Peterson Index, Chapman Estimate and Schnable Estimate. Then an artificial 
data with known population was created and same methods were used for analysis. In the end, the results of 
artificial data and two examples were compared with each other through analysis on excel sheet.  
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INTRODUCTION 
 
Literature show diverse methods of capture-Recapture sampling 
methods. Scientists are taking keen interest to investigate the new 
ways on CRC methods like Manly-Parr method, Thompson and 
Horvitz Estimate, Bootstap etc. But present study is restricted to the 
basic methods which are Peterson Index, Chapman Estimate and 
Schnable Estimate method. The initial method of capture-recapture 
studies is Lincoln-Peterson Index which is considered as the standard 
technique (Jibasen, 2011). For the very first time, this method was 
used for the marine fishes study and waterfowl population studies. 
But rapidly, the method was being used on human as well 
(Smallwood, 2013). To estimate the size of unknown population, the 
organisms are marked as “M”, the captured organisms are marked as 
“C” and the recaptured organism during the procedure are known as 
“R”. Hence the derived formula for estimation through Peterson Index 
is: 

N = !×!
!

  (i) 
 

Later, Lincoln Peterson Index was modified by Chapman in 1951. 
Chapman estimator is called as the modified Peterson Estimate. These 
modifications were made to cover up the violation of Lincoln Index 
assumptions (Pollock, 2010). The formula for population estimate 
through Chapman is: 
 

N = (!!!)(!!!)
(!!!)

− 1 (ii) 
 

It is evident from the literature that Peterson Index and Chapman 
estimate are for the closed population (Mineau & Whiteside, 2013). 
Another procedure of estimation of population is Schnable Estimate 
where researchers mark the organisms in first capture and then a 

second sample is taken over a short period of time. The unmarked 
organisms in second sample are marked and this process is repeated 
till the final event. Schnable estimate is determined through following 
formula: 
 

N = (!!!!)
(!!)

 (iii) 

 
Where Mt is the marked individual, Ct is the caught individuals 

and Rt is recaptured individuals at time t.  
 
Methods 
 

The present study is based on two real population data examples. 
Example 1 estimates the total number of female drivers at Bahauddin 
Zakariya University, Multan. For collecting the data, the researcher 
selected the main gate of university and noted the car registration 
number of female drivers. In next step, the procedure was repeated 
and the recaptured female drivers were observed. The population 
estimate was calculated by using the Peterson Index, Chapman 
estimate and Schnable estimate. The researcher also computed the 
mean and variance of given values on excel sheet. 

In Example 2, the data of male smoker at Usman Hall (a boys’ 
hostel) at Bahauddin Zakariya University, Multan was collected 
through identity card numbers and roll numbers. The procedure of 
estimating the population size was done through basic formulas which 
involve Lincoln Peterson, Chapman and Schnable estimate. 

After real population data an artificial data with known population 
N=100 was generated and same methods were applied to test the 
results.  The researcher created an artificial data set with known 
population. The collected data was assigned a serial number. This 
study also covers the comparison of results obtained through artificial 
data and two real population data. 
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Results 
 
The results of first real population example (female drivers at 
Bahauddin Zakariya University, Multan) showed that highest value of 
population (N=30) and lowest value of population was (N=22) when 
the procedure of Peterson Estimate was repeated for the six times. 
The mean was calculated as (mean=21.74) and highest variance was 
observed as (var=13). Chapman estimate results for first real 
population example showed that the highest value of estimated 
population was (N=29) and the lowest value was (N=21). The mean 
was observed as (mean=21.41) and highest value of variance was 
recorded as (var=14). Again, the procedure of estimating the 
population size by Chapman Estimate was run for the six times. The 
results of Schnable estimate indicated that estimated population for 
example 1 was (N=25) with a variance (var=5) 
Real population Example 2 (male smokers at Usman Hall of 
Bahauddin Zakariya University, Multan) was analyzed by using the 
Lincoln-Index, Chapman and Schnable Estimate. The analysis was 
run on excel sheet. For Peterson-Index, the highest value of 
population estimate was (N=40) and the lowest value was (N=23). 
The average estimated population was (mean=26) with a highest 
variance (var=15). To estimate the population size and average value, 
the procedure was repeated for the six times. The results of Chapman 
estimate indicated that the highest value of estimated population was 
(N=39) and lowest estimated population was (N=23) and mean was 
calculated as (mean=25) with a highest variance (var=16). The 
estimation of population through Schnable estimate was found 
(N=35) with a variance (var=3). 
The real population data analysis was done to estimate the population 
size. Then researcher generated the artificial data with a known 
population size (N=100). The Peterson, Chapman and Schnable 
procedure were applied on this artificial data and it was analyzed that 
how much deviation in results exist for the already known population. 
The highest value of population estimate was found (N=106) and the 
lowest value was (N=97) for Peterson Index. The average value was 
found (mean=100) with a highest variance (var=19). The estimated 
population for Chapman was recorded as (N=101), the highest value 
and (N=92) as lowest value. The mean was (mean=97) with a highest 
variance (var=5). The Schnable Estimate results indicated the 
estimated population as (N=106) with a variance (var=2). 
After that, the researcher compared the results of real population data 
with artificial data through following table: 
 

Table 1: Comparison Table 

 
Analysis 

Artificial Data Example 1 Example 2 
Peterson 
Estimate 

Chapman 
Estimate 

Schnable 
Estimate 

Peterson 
Estimate 

Chapman 
Estimate 

Schnable 
Estimate 

Peterson 
Estimate 

Chapman 
Estimate 

Schnable 
Estimate 

Mean/ 
Estimate 

100.02 97.89 106.96 21.74 21.41 25.45 26.12 25.85 35.85 
Variance 19.73 5.57 2.64 13.64 14.40 5.91 15.00 16.53 3.36 

 
Table 1 represents the comparison of both real population 

examples with artificial data. The analysis of artificial data indicated 
that the estimation of population size was very close to the actual size 
of the population. Hence, in example 1, it is concluded that total 
number of female drivers at Bahauddin Zakariya University are 25 to 
30. Similarly, in example 2, it is concluded that total number of male 
smokers at Usman Hall of Bahauddin Zakariya University, Multan are 
35 to 40. 

 
Discussion 
 

The findings of the current study depicts that the result of all 
methods are more or less similar. Later, the artificial data analysis 
with known population also confirms the accuracy of results. It is 
evident from literature that these basic methods are widely used in 
wild life and by ecologist. However, this study is unique in nature as 
none of the study has been with artificial data analysis with known 
population by using the Peterson Index, Chapman estimate and 
Schnable estimate. This study also has limitations as it is conducted in 
closed population and in Bahauddin Zakariya University while if the 

study would conducted at city level then result would definitely be 
different. Further, this study is done by using the simplest methods of 
capture-recapture techniques. There are lots of other methods for such 
techniques. They can also be used on these real population examples 
and later comparison can be made with artificial generated data. 
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