in[s6:= Mani pul at e [i = 0; popul ati onSi ze; sanpl eSi ze; nlter;

Dynam'c[lf [i < nlter, (
I f[i =0, {popul ati onSi zeEsti mate = Tabl e[0, {j, nlter}];
Current Popul ati onSi zeEsti mate = Tabl e [0, {j, nlter}];
popul ati on = Range [1, popul ationSi ze]; }1; i ++;
(» RandontChoi ce[] does sanpling WTH repl acenent =x)
popul ati onSi zeEsti mate[i J = 2 * Mean [ RandonChoi ce [popul ati on, sanpl eSi ze]] - 1;
Current Popul ati onSi zeEsti mate[i ] = N[Mean [popul ationSi zeEstimate[l;; iJ11;

pl = Li st Pl ot [Current Popul ati onSi zeEstimate[1;; i1J,
Pl ot Label - Text ["Oonvergence of popul ation size estimator (2 X,-1)

as funciton of nunber of sanples and sanple size\n" <>

"\'t nunber of sanples taken = " <>ToString[i] <>
"\t Current estimator value = " <>ToString[
Current Popul ati onSi zeEstimate[i J] <>
"\n\tCurrent estimator nean = "<>ToString][
Mean [Cur r ent Popul ati onSi zeEstimate[l;; i 1] <>
"\tCurrent estimator Variance = " <>ToString[

Variance[Current Popul ationSi zeEstimate[l;; i ]]]]],

Pl ot Range -» {{0, nlter}, {popul ationSize -0.05 popul ationSi ze,
popul ati onSi ze + 0. 05 popul ati onSi ze}}, | mageSi ze -» 500, AxesLabel -

{"nunber of sanples", "Estimator value of popul ation size"}, Joined - True];

p2 = Line[{{1, popul ationSize}, {nlter, popul ati onSi ze}}];
p3 = Show[pl, G aphics[{Red, p2}1]1]

). p3]].
{{popul ati onSi ze, 10000, "Popul ati on Size?:"}, 20,
1000000, 10, Appearance - "Label ed", Conti nuousAction -> Fal se},
{{sanpl eSi ze, 30, "sanple Size?:"}, 10, 100, 1,
Appear ance -» "Label ed", Conti nuousActi on -> Fal se},
{{nlter, 500, "nunber of sanples to take?:"}, 100, 100000, 10,
Appear ance - "Label ed", Conti nuousAction -> Fal se},
Aut or unSequenci ng » {{2, 120}}
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2 | nmaProject2.nb

Population Size?: :D 10000
sample Size?: D 30
number of samples to take?: CG 500

Convergence of population size estimator (2 )_(n—l) as funciton of number of samplesand sample size
number of samplestaken = 500 Current estimator value = 10011.9
Current estimator mean = 9980.76 Current estimator Variance = 17777.2

Estimator value of population size

10400
out[56]= |
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