Eample Likelihood calculation for a mixture distribution

(* EXAMPLE OF LIKELIHOOD
CALCULATION FOR A MIXTURE DISTRIBUTION =)

(» Probability Density Function for
uni variate normal with nean nu and variance var )
Normal Pdf [x_, mu_, var_] := 1/Sqrt[2%xPi xvar] *sExp[-(X-mu)”*2/ (2=xvar)]

Pl ot [Nor mal Pdf [x, O, 1], {x, -3, 3}1;
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(» Likelihood of data x arising froma mixture of two normals with neans m[[1]],
m[[2]], both with unit variance, and equal mi xing proportions =)
Li kel i hood[x_, m_]

Pr oduct [Sum[NormaI'P=df [X[[i11, mi[j11, 1172, {j, 1, 231, (i, 1, Length[x]}]
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(» Plot of likelihood for 9 points (x) in 3 clusters. Small power
of Likelihood[...] just to scale it for better visualization. =)
z=List[-.2, 0, .27];
x =Join[z-10, z, z+12]
margin = . 5% (Max[x] -M n[x]);
Pl ot 3D[Li kel i hood[x, {ml, nR}17.02, {ml, M n[x] -nmargin, Max[x] + margi n},
{m2, M n[x] -nmargin, Max[x] +margi n}, Pl otPoints - 50, PlotRange -» {0, .17}];

{-10.2, -10, -9.8, -0.2, 0, 0.2, 11.8, 12, 12.2}
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(» Save plot as .pdf =x)
Di spl ay[" ~/Deskt op/l i kel i hood. pdf", % "PDF"];

(* Find 4 modes: %)
Maxi m ze[{Li kel i hood[x, {ml, n2}]~.02, mlL<n2 & n2 > 11}, {nil, n2}]

(0.166531, {ml - -5., M2 -12. }}

Maxi m ze[{Li kel i hood[x, {nl, nm2}]1".02, mL<n? && n2 <08}, {ml, nR}]

(0. 0860716, {(nl - -10., N2 > 6. }}

Maxi m ze[{Li kel i hood[x, {ml, nR2}]7.02, nl>nR && mlL <06}, {nl, n2}]

{0. 0860716, {mML —»6., n2 > -10. }}

Maxi mi ze[{Li kel i hood[x, {ml, n2}]17.02, ml>n2 & nil > 11}, {ml, m2}]

(0.166531, {ml ->12., n2 > -5. }}
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Plot [{x-1, Log[x], 1-1/x}, {X, .3, 2.5},
Pl ot Styl e » {{Thi ckness[.005]}, {Thi ckness[.01], RGBCol or [0, O, 1]}}]
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Di spl ay [" ~/Deskt op/I n. pdf ", % "PDF"];



