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FROM PIMS TO DESIGN MATRIX FOR 2 AGE CLASSES AND 4 TIME PERIODS
EXAMPLE 1: Set up S(a) using design matrix

1. Set up PIMS for most general model

PIMS Adult PIMS Juvenile
1 2 3 4 5 2 3 4
2 3 4 6 3 4
3 4 7 4
4 8
2. Set up decomposed equation
logit(S) = b, + b, (age)
3. Set up design matrix
Q&
@&Q’ @
& »
PIM Parm bl b2
1 Sa; 1 1
2 S 1 1
Adults Saz
Rows 3 a3 ! !
correspond 4 Sa 1 1
to PIM 5 Sp 1 0
numbers _ 6 sz 1 0
Juveniles
7 Sp 1 0
8 Su 1 0
4. Check design matrix with equations
logit(S,;) = by(D) + b, (D) logit(S,,) = by + b,
Adults  10git(S,;) = by (D) + b, (D) logit(S,;) = by + b,
logit(S,5) = b, (D) + b, (D) logit(S;5) = b, + b,

logit(S,,) = by(D + b, (D logit(S,,) = b, + b,

logit(S,,) = b, (1) + b,(0) logit(S,,) = b,
Juveniles IOgit(sz) =b,(2) + b,(0) |0git(sz) =b,
10git(S;5) = by(D) + b,(0) logit(S,;) = b,
l0git(S,4) = by() +b,(0)  logit(S;,) = by

5. Draw a graph to fully illustrate the situation!
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FROM PIMS TO DESIGN MATRIX FOR 2 AGE CLASSES AND A TREND OVER 4 TIME PERIODS

EXAMPLE 2: Set up S(a+T) using design matrix

1. Set up PIMS for most general model

PIMS Adult PIMS Juvenile
1 2 3 4 5 2 3 4
2 3 4 6 3 4
3 4 7 4
4 8

2. Set up decomposed equation
logit(S) = b, + b, (age) + by(year)

3. Set up design matrix
@&éi >

F g ¢

PIM Parm

1 Sy

SaZ
Sa3
S':-14
Sp
Sp
S
Si

o
=
o
N
o
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Adults
Rows
correspond
to PIM
numbers

Juveniles
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4. Check design matrix with equations

logit(S,;) = by (1) + b, (D) + by(D)
Adults 10git(S,,) = b, (D + b, (D) + by (2)
10git(S,5) = by (1) + b, (1) + by(3)
10git(S,) = by (1) + b, (1) + by(4)

logit(S,) = b, +b,+hy" 1
l0git(S,;) = by + by + by " 2
logit(S,;) = b, +b,+b,” 3
logit(S,,) = b, + b, + by 4

logit(S;,) = b, (1) + b, (0) + by (D
Juveniles 10911(S;;) = by(2) + b,(0) + by(2)
logit(S;5) = by (1) + b, (0) + by(3)
logit(S;,) = by(2) + b,(0) + by(4)

5. Draw a graph to fully illustrate the situation!

Model: S(a+T)

logit(S;,)) = b, +b;" 1
logit(S;,) = b, + b, " 2
logit(S;5) = b+ b;" 3
logit(S,,) = b, +b," 4
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FROM PIMS TO DESIGN MATRIX FOR 2 AGE CLASSES AND A TREND OVER 4 TIME PERIODS
EXAMPLE 3: Set up S(a” T) using design matrix

1. Set up PIMS for most general model

PIMS Adult PIMS Juvenile
1 2 3 4 5 2 3 4
2 3 4 6 3 4
3 4 7 4
4 8

2. Set up decomposed equation

logit(S) = b, + b, (age) + b,(year) + b, (age* year)

3. Set up design matrix

3 >
e}& @ é&‘@
& »H ¢ '29

PIM Parm bl b2 b3 b4
1 Sy, 1 1 1 1
2 Sy, 1 1 2 2
Adults 3 Sa L L s s

Rows a3
correspond 4  Sa 1 1 4 4
to PIM 5 S 1 0 1 0

numbers
. 6 Sp 1 0o 2 o0
Juveniles

7 Sp 1 0 3 0
8 Sy 1 0 4 0

4. Check design matrix with equations

logit(S,;) = b, (D) + b, (D) + by (D) + b, (D) logit(S,,))=b,+b,+b,” 1+b,”
Adults  logit(S,,) = b, (D) + b, (D + b, (2) + b,(2) logit(S,,) = b, +b,+b,” 2+b,’
logit(S,;) = b, (D) + b, (D) + b, (3 + b, (3 logit(S,;) = b, +h,+b,” 3+b,”
logit(S,,) = by (D + b, (D +by(4) +b,(4)  logit(S,)=b,+b,+b;" 4+b,”

A WO N PR

logit(S,,) = b, (1) + b,(0) + by(D) + b, (0)  logit(S,,) = b, + b,
Juvenies 100E(S,,) = b,()+ b,(0) + by(2) +b,(0)  logit(S;,) = by + by’
l0git(S,5) = by(1) + b,(0) + by () + b,(0)  logit(S,,) = by + b,
l0git(S,,) = b,(1) + b,(0) + b (4)  b,(0)  logit(S,,) = by + b,

A w NPk

5. Draw a graph to fully illustrate the situation!

Model: S(a" T)
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FROM PIMS TO DESIGN MATRIX FOR 2 AGE CLASSES AND 4 TIME PERIODS
EXAMPLE 4: Set up S(t) using design matrix

1. Set up PIMS for most general model

PIMS Adult PIMS Juvenile
1 2 3 4 5 2 3 4
2 3 4 6 3 4
3 4 7 4
4 8

2. Set up decomposed equation
logit(S) = b, + b, (1) + by(ty) + b, (t5)

3. Set up design matrix

c?’Q&
&
NN
PIM Parm bl b2 b3 b4
1 Sy 1 1 0 0
Adults 2 Sy, 1 0 1 0
Rows 3 S, 1 0 0 1
correspond 4 Sa 1 0 0 0
to PIM 5 Sy 1 1 0 o0
numbers
. 6 Sp 1 o0 10
Juveniles
7 Sp 1 0 0 1
8  Sp 1 0 0 0

4. Check design matrix with equations

10Git(S,,) = by (1) + b, (1) + b, (0) + b, (0) logit(S,,) = b, + b,

Aduts 10Git(S,,) = by(2) + b, (0) + by(D) + b, (0) logit(S,,) = b, + b,

10Git(S,;) = b, (2) *+ b,(0) + by(0) + b, () l0git(S,;) = b, + b,
10Git(S..) = b,(1) + b,(0) + b,(0) + b,(0) logit(S,,) = b,

l0git(S,,) = b, (1) + b, (1) + b3(0) + b, (0) logit(S,,) = b, + b,

oveniieg 1091E(S12) = y(1) + b,(0) + by(1) + b, (0) logit(S,,) = b, + by

10Git(S;5) = by(1) + b, (0) + b, (0) * b, () logit(S,;) = b, + b,
logit(S,,) = b,(2) + b, (0) + by(0) + b, (0) logit(S,,) = b,

5. Draw a graph to fully illustrate the situation!

Model: S(t)
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FROM PIMS TO DESIGN MATRIX FOR 2 AGE CLASSES AND 4 TIME PERIODS
EXAMPLE 5: Set up S(a+t) using design matrix

1. Set up PIMS for most general model

PIMS Adult PIMS Juvenile
1 2 3 4 5 2 3 4
2 3 4 6 3 4
3 4 7 4
4 8
2. Set up decomposed equation
logit(S) = b, + b,(age) + b(t,) + b, (t,) + by(ts)
3. Set up design matrix
&Q’Q&Q,
Fg o 0 0
PIM Parm bl b2 b3 b4 b5
1 Sy 1 1 1 0 0
Adults 2 232 : : ° : 0
ROWS 3 a3 1 1 0 0 1
correspond 4 Sa 1 1 0 0 0
to PIM 5 Sy 1 0 1 0 0
numbers
Juveniles © P oo oo
7 Sp 1 0 0 0 1
8  Sp 1 0 0 0 0
4. Check design matrix with equations
logit(S,,) = by (D) + b, (1) + by(D) + b, (0) + bs(0)  logit(S,) = b, +b, + b,
Adults  100it(S,;) = by (D + b, (D) + by(0) + b, (D) + bs(0) logit(S,;) = by + b, + b,
l0git(Ss) = by(D) + b, (D) + by(0)+ b, () + bs(D)  logit(S,) = by + b, + by

10Git(S,,) = by(D) + b, () + b,(0) + b, (0) + by(0)  10Git(S,s) = by + b,

logit(S;,) = b, (D + b, (0) + by(D) + b, (0) + bs(0) logit(S;;) = b, + by
logit(S;,) = b, (1) + b, (0) + by (0) + b, (D) + bs(0) logit(S;;) = b, + b,
logit(S;5) = b, (1) + b, (0) + by (0) + b, (0) + by (D) logit(S;;) = by + by
logit(S;,) = b, (1) + b,(0) + by(0) + b,(0) + b5 (0)  logit(S,) = b,

Juveniles

5. Draw a graph to fully illustrate the situation!

Model: S(a+t)
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FROM PIMS TO DESIGN MATRIX FOR 2 AGE CLASSES AND 4 TIME PERIODS
EXAMPLE 6: Set up S(a’ t) using design matrix

1. Set up PIMS for most general model

PIMS Adult PIMS Juvenile
1 2 3 4 5 2 3 4
2 3 4 6 3 4
3 4 7 4
4 8

2. Set up decomposed equation

logit(S) = b, + b, (g + b,(t,) + b, (t,) + by(t;) +by(age*t) +b,(age*t,) + b (age*,)

3. Set up design matrix

Juveniles

PIM Parm bl b2 b3 b4 b5 b6 b7 b8
1 Sy 1 1 1 0 0 1 0 0
2 Sy 1 1 0 1 0 0 1 0
Adults s S o 0 o o

1 1 1 1

Rows a3
correspond 4 Sy 1 1 0 0 0 0 0 0
to PIM 5 Sy 1 0o 1 o0 0o 0 0 0
numbers 6 1 0 0 1 0 0 0 0
7 1 0 0 0 1 0 0 0
8 1 0 0 0 0 0 0 0

4. Check design matrix with equations

10git(S,,) = b, (1) + b, (2) + by(2) + b,(0) + by(0) + b(1) + b, (0) + by (O)
Aduts 10Git(S,,) = b,(2) + b,(1) + b,(0) + b, (1) + bs(0) + be(0) + b, (2) + by (0)
10Git(S,s) = by (1) + b, (1) + by(0) + b, (0) + by(1) + bg(0) + b, (0) + by (D)
10Git(S,) = b, (1) + b, (1) + b,(0) + b, (0) + b(0) + by (0) + b, (0) + by (0)

10git(S,,) = b, + b, + by + b
logit(S,;) = by + b, + b, +b;
10git(S;5) = by + b, + by + by
logit(S,,) = by + b,
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10git(S,,) = b, (1) + b, (0) + (D) + b, (0) + bs(0) + b(0) + b, (0) + by(0)
10Git(S,) = b, (1) + b,(0) + by(0) + b, (1) + by(0) + b(0) + b, (0) + by (0)
10git(S;3) = b, (1) + b, (0) + by(0) + b, (0) + by(1) + be(0) + b, (0) + by(0)
10Git(S,;) = b, (1) + b, (0) + b,(0) + b, (0) + bg(0) + by(0) + b, (0) + by(O)

Juveniles

5. Draw a graph to fully illustrate the situation!
Model: S(a’" t)
b,+b,+b,+b

b,+ b, +b;+ by
— b2
‘@
S ) ___Juveniles”
ie)
b
b,+ by !
0 \ \ \

Year

logit(S;;) = b, + b,
logit(S;,) = b, + b,
logit(S;;) = b, + by
logit(S,,) = b,



