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Mixture Model

Cormack—Jolly=Seber Model (not a mixture)

Notation: (Pledger et al., 2003)
K length of study
¢; probability of survival between time j and j +1
p; probability of recapture at time j
f; first capture time

l; last capture time

K d—1
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Mixture Model

Allowing for heterogeneity

A mixture version of Pr(CH;) is given by:

K C d—1
Z Z We H @jc (1 - ¢dc) H ijg 1 - pjc)l_XU
d=/l; c=1 j=f j=fi+1

where w, are the weights from each group C. We define ¢j. and
pjc to be ¢; and p; from group c respectively.
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Mixture Model

How to model the pj. (or ¢jc) parameters?

Pjc
Iog< ) = pp + Tpi +1
1-pi p T Tpj T Tlpe

tp overall average
Tpj time component
Npe heterogeneous component

Other link functions are possible, e.g, a linear link function.

We use {¢4(-), p(t + hc)} to denote a model that is constant in ¢,
heterogeneous and time-varying in p and use {[¢(-), p(t + h)]c} to
denote a model that is constant in ¢, time—varying in p, and
heterogeneous in both ¢ and p. (Pledger et al., 2003)
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Parameter Redundancy

Another example: {¢(t), p(t + ho)}

For K = 3, can you spot which parameters are estimable and
which aren’t?

1
Wy (1= 0, (1=, =) ) + (=) (10,0, (1 =1y =T = Mjp) )
Wy 0, (My+ T ) + (1= W) 0, (Hy + T+ 11p,)
Wy (1= 0y 0y (1) (1) +0, (Tm1y) 0 (11, =) ) o+ (1 =wy) (2= 0y 40y (=1 =) (10) +0y (11, = 15) 0, (11— T 15 ) )
Wity (1= 1) 0 (My ) + (1= Wa) 0y (11, = Tp) 0 (M, + T3 1)
Wy (031, (1 05) + 031y 0 (11, = Tg) ) + (1= W) (0 (Hy+ 1) (1) +0, (y+710) & (L1, =T =) )

Wy Oy My 0y (M, ) (1 =W ) 0 (M, +1pp) 0 (M + T +115)
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Parameter Redundancy

Another example: {¢(t), p(t + ho)}

For K = 3, can you spot which parameters are estimable and
which aren’t?
Expanding brackets

1
Mg O W1 Mgy O ~Hy %, = 0 Ty +1
g OV + Mgy O+ 1, 0, 0T
110y 0y 0y Wy = 2T By 0, Wy — T By 8, Ty Wy + 11y 0, 0, 211, 1y 0, + Ty Oy 8, T Ty 0 G Wy 40y 0, 1 0y 0, T =Ty 0, 0,11 0, Wy — Hy 0, 0, = 0, 6, Tpg — 11,0~y 0+ 1
“;212 By Wy 215 Oy 0 Wy + 1, 0y 0 Tig Wy — ‘1;2:2 030y =2 M55 1y 01 0 — My € 0 Ty ~ Mg &y 8, W — "i 01 0 = Hy 01 0 Ty 115 010, 1, 0,0, 0, 0,75
Ty 0y 0,y 215 1, 0, 0, Wy 115 0, 0, T Wy =1 0, 6, = 211 4, 040 =T 0, 0Ty — Ho 0y 0 — Hy 0y 0Ty — T by Wy 4150, + 14,0

2 2 2
Mgp 0y 0, Wy = 2T 4, 0 0 Wy Mg, 0 0, g Wy + 1155 0, 0 2115 1,0, 0, 4115 0, 0, g +145 0,0, 11,0, 0,7



