Exercise set 11.3: Mark-recapture likelihood

Create the spreadsheet below to calculate the probabilities of getting certain sample distributions

for different population sizes.

Mark-recap likelihood

M= 20 Marked animals (= first sample size)

S= 24 Second sample size

R= 8 Recaptured (marked) animals

N= 60 Estimated total population

U= 16 Unmarked animals in second sample

N P(RUIN.S) Probability of getting a recapture sample of S animals
36 0.000100641 containing R marked and U unmarked animals

37 0.000601126 by estimated population size N

38 0.001993206

39 0.004855245 0.25
40 0.009710489
41 0016910462
42 0026573582 S,
43 0.038580251 02 o %,
44 0052609433 . 0
45 0068197413 . %
46 0.084802001 ° e
47 0101860817 D
48 0.11883762 015 ° 0
49 0135254748 o %
50 0150712434 a %
51 0164897133 ¢ %
52 0177581528 01 . %
53 0.188618782 %,
54 0.19793329 ° %
55 0.205509684 . %,
56 0.211381389 %,
57 0215619612 0.05 ° "
58  0.218323306 °
59 02196104 o
60  0.2196104 Iy
61 0218458346 0 -
62 | 0.216290025 0 20 40 60 80 100 120 140 160 180
63 0213238314 N

64 0.209430487
This is just an exercise in using Excel to calculate combinations. The relevant Excel function is

COMBIN, ¢.g. COMBIN(10,2) = (120) .

You don’t have to start from scratch you can download a template for the Excel sheet at:
https://www.timtopper.com/Math120.W21/12.85_Mark_recapture_template.xIsx .

You can check your work by comparing the numbers in your sheet to those in the image above.



