Multievent models

Program E-SURGE:
. Events(Observations across encounter history)
Three multievent examples
Rémi Choquet, Lauriane Rouan. _ . B }
»("/ CEFE, UMR 5175, Montpellier, France.

t+1

Select the

: ink function Sets
Purpose of E-SURGE DATA context: L,

L advanced
histories, states 5
and groups : o num_erlcal
i options
Fit by Maximum Likelihood a large set of multievent
models
— Plug-in into the framework of generalized linear model: f(©)=Xp :
Two main tools: GEPAT: Bl GEMACO: IVFV: RUN:
— Atool to define the general model and its parameterization: Defines the _ Builds the Sets initial Computes
GEnerator of PATtern matrices (GEPAT) paremeterzaton design matrix 'V?tl'uTs olr fix ttt:]eRféEs’
— Atool to set constraints : initial values e AlC, ...
GEnerator of MAtrices of COnstraints (GEMACO) based on : o)
+ alanguage to describe models v | 4 ~
+ an interpreter to build constrained matrices :
Advanced models: Age, time and group effects, ...

return points

As in M-SURGE

Euring 2007

Some applications Model with Heterogeneity of Capture

When events match states (Multistate) Black-headed gulls (Larus ridibundus)
CAS and JMV models

— Combined and separated formulation,

— Other formulations: Settlement (Grosbois et al.(2003)),...

— Different sources of mortality (Schaub et al.(2004))
When events don’'t match states (Multievent)

— Heterogeneity of capture (2 classes of capturability, Pledger(2003)),

— Memory model (Hestbeck(1991), Brownie et al.(1993), Pradel(2005)),

— Sex uncertainty (Nichols et al.(2004)),

— and much more ...




Model with Heterogeneity of Capture Initial state probabilities vector

» Events (Observations):
{‘'not seen’,’seen’}
+ States:
{ belongs to class 1 (C1), belongs to class 2 (C2), Dead(D) }

Euring 2007

SURVIVAL(-TRANSITION) MATRIX _
Encounter matrix

C1 C2 D ‘not seen’
ot >0 1= 1-p; ,

0 s 0c2 > 1= 9co 1-p, .,
0 ,0 L1 I
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Main screen of E-SURGE

OPEN A SESSION,
READ DATA,

GEPAT: DEFINITION OF A GENERAL

Defines the MODEL(STEP 1)

parameterization

0 COMPUTE A MODEL

‘ Gepat | | Gemaco

Euring 2007




DEFINITION OF A GENERAL MODEL(STEP 2)

in ~CAtnaly:

DEFINITION OF A GENERAL MODEL(STEP 1)

DATA STATUS
L —— i #of graups :1
<} |Change m... E‘E|E

Give the number of states

s ->{C1,C2,D}

Give the number of events

2 -> {‘not seen’,’seen’}

Output

vty mode o) [_Dote o

o
i
o
Give the number of age classes s
E
Cicoms

i INVOKE GEPAT
Give the number of groups (GENERATOR OF COMPUTE AMODEL
i PATTERN) b

Mo masal

Euring 2007

INITIAL STATE PATTERN VECTOR
DEFINITION OF EACH MATRIX STRUCTURE

BY A MATRIX PATTERN

For each kind of parameter, where are
— the parameters of interest (estimated)
— the complementary
_ o ]l vElEs « Initial State pattern vector
Syntax: PIl=(r, *)

(Any letter) Parameter

« Initial State vector
M=(ngy, 1-mq)

(*) Complementary
(-) Probability = 0

Euring 2007 5 Euring 2007

EEFAT iEes SURVIVAL(-TRANSITION) MATRIX

Initial state
Number of steps 1

Currentstep & Label al s © Cc2 D
Sents for patte ( - |
s iicn | i C1 ¢C1 ,0 5 1 ¢c1

c2| 0 s 0co 5 1= dco
M — bl 0 ,0 I

Initial State pattern vector

PII=(m, *)

Euring 2007




GEPAT interface R , Encounter matrices

Gepat interface

First capture

Transition

B! B

Number of steps
Current step & Label

Sentence for patierm Matrix Pattemn
A [ 1

‘not seen’ ‘not seen’

o 0 s 1-p; ,

#otRows. 3

#ofcomns |3 = 0 S I,p >
]
1 ;

GEPAT interface

<) Gepat interface
Farameters _Input-Output for patterns

Nurnber of steps

1
Current step & Label 1 E

Sentence for patterm ‘ Matrix Pattern GEMACO: IVFV: RUN:
1 2l Al [- i 2

4l 3 Builds the Sets initial Computes
ortrs design matrix values or fix the MLEs,

| #0of Rows 3 el
. 2 initial values the AIC, ...

return points

PROCEED AS IN M-SURGE

GEMACO interface = =

Init state

[ mtowo |
MODEL DEFINITION E—T
1. Select parameter Consaint matix St for stncas

tot

Constant in time
* Initial state (state dependant) T
<<i>>:1 parameter Wodeldefition

4. Constraint matrix

» Same survival for both state 2. Enter the phrase

<<i>>:1 parameter << ji>>

» State dependant for capture
<<a(1) + a(2).to >> : 2 parameters 3. Call GEMACO £

(fixed to 1) 7 o extermalvariabies B

T
Call Gemaco EXIT




Parameters

Tran:

Curtent step & Label

1

First capture
Y

) Gemaso inforfaco.
reut-Outpu For consrant matixarameors ro-defred hortats Gemaca

Encounter

Canstraint matiix Shorteuts far Sentences.

CAsp tot

= 5 ==
=

Madel defrition

Build the constraint
<<|>>

Transitions pattem

Na sxtemal variables

Call Gemaco

Euring 2007

Inl laIVaIuesF xedVaIues

Fix the first capture 2 ™ om0
rate S

e
B e
1. SELECT TYPE OF PARAMETER —

2. TYPE THE VALUE (1 for the 1st value)

FToTAGS i

Estimation of AIC criteria

QAIC = dev
[W [ Delete model |

Modst TPw Devisnce AT
Model_cat 4 230249 2890243
#Maitional to the data

<) Give modsL rank (4 mathematical parame... [= ][5|5]
Enter the model rank given thet rarkigradient of prob J=4. The number of

dentifiakle parameters is calculated as rank(aradiert of prob.).
n

Results file (text) Export to Excel
[Fesuts s Excel)

Cuent stop & Label

Bl B B B B B

Constraint matrx

-Jh =

Shoreuts for sentences

Build the constraint
<< a(1)+a(2).to >>

First capture
rate
Other capture
rates

T —
000000 CASp

o0m

S0

1nom

c0m

o0m

S3om

i%0m

i320m

oom t

S0

0%00m Vsl denon
$Bom

i%0m 7

060000 a(y+a2)to
o0m

S0

Trarsions pafein

> ‘ No extens variables.

‘Cal\ Gemaco

RUN THE MODEL

SELECT NUMERICAL
OPTIONS

£ the model conditional to the

nknodel

Advanced Numerical Options

Number o terations by cycle | 200 | Il Values

Tolerance to parameter change | 0,0g001 cc.:v;;we
Tolerance on gradient 0000001 |[Stop(afer 1 cycle) |
Analytcal gradient Output

for the model rank ~|oetaies |

Compute Hessiar

COMPUTE A MODEL

[ Gepat l Gemaco IVFV H RUN I

Setting initial values and fixing parameters
has finished (Run is allowed)

THEN RUN THE MODEL

28

[Modiy modei o] [_Delote model ]

View Results(1 ) e

L icrosoft el - Hodel_ost
5] Eehier Edton  @ffchage Insertion Format Quik Dovnées Fepdre 7
NN W= N AT SN ) B e

2 5 E)
A # Paramot

] ] E 2 |
[Farameters From T Gop S
s

1
1
1
1
=

i
[T
E
E
E

il
Estimates — CF E
018022085 007090507 0, 32l

Dﬁmﬂ? UEWEEDS: Uﬁmﬂ? 0018| [ Results file (text) Export to Excel

03219048 021973708 044463455 0058 i [ Retreve model ]
it e e onininig | (Result fe Excel) Retrieve model




View Results(2) Results

Modify model info. Delete model
Woal—E1 =
ot an2ts C1 C2

I=(0.18, 0.82)

"B WodeL_cst - Viordpad =

e c2 D = ‘not seen’
‘ g ‘ 0,016 | 0.68

) (Gmmea) N . 0.0
ERnET) ,0.84,0.16 :

1 IS( 1, 10 1, 1)1 1 1) | 0.180220555 0.070905087 0.387736009 0.079751184
[ R TRE T Rt 1)1 0.930930422 0.507060312 0.566421204 0015120410
Lo RS
1) | 0.321380452 0.219737005 0.444639554 0055198740
nio

)
)t
Lo
N 076524542 0.050640025 0.114050393 0.015882863

Euring 2007

Memory Model | S Memory Model

Canada geese (.Brar?ta C.amadenSIS) N Survival-Transition matrix between states
observed at 2 wintering sites(1,2) \ ; 11 12 21 22 D

» Events (Observations): 011 s L0 L 1=dy-0113
{'not seen’,’seen at site 1’,’seen atisite 2’} 0 s 0120 5 1= Opp =012
- States (time t+1): keep in memory sites previously ST 20 1= dy=foin
occupied at time t-1 and t TSR SR B S S,
« States (for all time): couple of sites 0 0 .1
{11, 12, 21, 22, Dead(D) }

Euring 2007 Euring 2007

Memory Model (Pradel formulation) Memory Model (Pradel formulation)

History: ? 1 0] First Encounter matrix: First capture rate (fixed to 1)
‘not seen’ ‘seen at 1' ‘seen at 2’

1 0 s 1, 0
12 s 0,
21 s 1,
22 R 0,

(1t observation)

Initial state probabilities being in state {11, 12, 21, 22}
11 12 21 22

M=(my,, Ty, T 1=Ty Ty, Ty)
D

Euring 2007




Memory Model (Pradel formulation)

Encounter matrix for re-encounter

‘not seen’
11 1-p; ,
12 1-p, ,
21 1-p; ,
22 1-p, ,

D 1

‘seen at

0

‘seen at 1°

Euring 2007

Main screen of E-SURGE

OPEN A SESSION,
READ DATA,

DEFINITION OF A GENER
MODEL(STEP 1)

INVOKE GEPAT
(GENERATOR OF
PATTERN)

DATA STATUS

P

Output

Moy model o

2V

COMPUTE A MODEL

Gepat | Gemaco | | 17/

No magel

Rosuls fls (ex)
Rasuls fle Exce

o
Export o Excel
Rtiavs modsl

DATA STATUS
#of gougs 1

DATA INPUT FILE

Fils rame
=>6\Remi Resaction MicrosoRedactionlEung

Advanced Numerical Options

COMPUTE A MODEL

No macal

Resuls fl fex)
Resuls fle (Exce)

i |
Exportto Excel
Retiers modl

GEPAT:

Defines the

parameterization

Euring

DEFINITION OF A GENERAL MODEL(STEP 1)

5 cronge rRRREIET

Give the number of states
->{11,12, 21, 22, D}

Give the number of everts

Give the number of age classes

Give the number of groups

(o] o

-> {'not seen’,
‘seen at site 17,
‘seen at site 2’}

DEFINITION OF EACH MATRIX STRUCTURE
BY A MATRIX PATTERN

» For each kind of parameter, where are
— the parameters of interest (estimated)
— the complementary
— the null values

» Syntax
(Any letter) Parameter

(*) Complementary
(-) Probability = 0

Euring




GEPAT interface: initial

for paterns

INITIAL STATE PATTERN VECTOR
Initial state

Nurmber of steps m

Current step & Label S FrE
* Initial State vector

Sentence for pattem Matrix Pattern
M=(myy, 7y, Ty,  1=my Ty, 7))
« Initial State pattern vector
Pll=(x, n, m  #) (Any letter) Parameter
Initial State pattern vecto

*) Complementar
© . y PIT=(r, T, T, *)

(-) Probability = 0

Euring 2007 Euring 2007

GEPAT interface: survival-transition

TRANSITION MATRIX

Transition

11 Nurmber of steps 1 |
— —~ Current step & Label ﬂ | ﬂ
(blll ’ ’ l_q)lll_q)lll \
0 d 2 ) l_ ¢l:l_¢l:2 Matrix Pattern
(blll ’ ’ l_¢lll_¢lll opions
. sotkows [ 5
0 > > s 1= 0001=02s o K

Updste ow

Lo 0 0 L1

Euring 2007 Euring 2007

GEPAT interface: encounter

Input-OutptFo pattrns:

Encounter matrix
_ Encounter ]

Number of steps 7]
Currert step & Label || W TE " 5
‘not seen’ ‘seen at 1 ‘seen at 2’

1-p; , 0
1-p, , 8 P2
1-p; 0
1-p, , B P2
1 s 2 0

3 e Matrix Pattern
|

Euring 2007

Euring 2007




GEMACO: IVFV: RUN:

Builds the
design matrix

Sets initial
values or fix
initial values

Computes
the MLEs,
the AIC, ...

return points

PROCEED AS IN M-SURGE

GEMACO interface

1. Select parameter

4. Constraint matrix

2. Enter the phrase
<< current >>

3. Call GEMACO

First capture
BI

Build the constraint
<< a(1)*a(2).current >>

first capture
rate

other capture
rates

) Gemaco interface
Input-Oukput For corstrant matix_Parameters_Pre-defined Shortcus_ Gemaco

Init state

Current step & Label 1
Canstraint matrix SHorteuts for sentences

CASp tot

s || B[] B e
bt s

Model defintion

current Al
looo 100000

Transitions pattern

5]

j [No external variables.

Call Gemaco

GEMACO interface: encounter

L 5

Encounter
Current step & Label ﬂ 1 E ﬂ

Cansiraint matrix Shortcuts for sentences

[0.000.000.00 ~ Cest] i

el W e
(0.00 0.0 0.00 Model definition

a(1)+a(2).current

hoo0o000 |51
Transitions pattem

= =
L
« » [No extemal variables -

EXIT

(Call Gemaco

MODEL DEFINITION

» Constant in time
» Site dependant for
— Initial state
<< current >> : 3 parameters
— Transition
<< from.to >> : 8 parameters
— Encounter
<<a(1
(fixed to 1)

a(2).current >> : 2 parameters

GEMACO interface: Survival-Transition

Gemaco mterface ~iojx|

Paraneters Gemaco

Transition
Cumrtstep e __| [ T ﬂ

Canstraint matrix

Sorcuts for sentences.

100000000 000000000000 Py CASp tot

st | B [ B e

10.000.000000.000.00 0000.00 Model defintion

Build the constraint
<< from.to >>

1000100 0000.000.00 000000

10.000001000000.00000000 _ from.to
n‘TnnnnnMnnnmnrnE‘_f

Transiions pattern

5l
[No extemal variatles -

Vo s vehoof
FrTAGS poo

1. SELECT TYPE OF PARAMETER sy g -
s N |

seors PREREIRIN] o

2. TYPE THE VALUE (1 for the 1st value) | —
o) —

o —

o —

Beta
FToT 4GS

Fix. F
A

sear2 RN
oo PRERFIPRIRN]

Beta #1

Ci[ os
r 05




RUN THE MODEL

Estimation of AIC criteria

SELECT NUMERICAL Advanced Numerical Options

OPTIONS Narber of terations by cycle | 200 | il Values
P 9¢ | 000001 Convergence.
- niienina = | Tolerance on gradient 0.000001 |St =
T
&5 = FEh e Output
Booom men e o 1]
25 430 1630.7 11.4658  —7.02e-0| Compute Hessian Modify model info. Delete motel
i pos i osvemee “Z;"} COMPUTE A MODEL - BT
- - : Rank of the model r.aditional to the data
ive model rank (13 mathematic;
room Wi el Gepat | Gemaco| | IVEV .‘ (
- o0 gl e _o.oo0als Enter the model rank diven tht rank(gradlent of prob )=13. The numer of
th s Getin Vs Be¥o00ies idlentifisiie parameters is calculated as of prob.).
THEN RUN THE MODEL st
41 711 81622.5 65.3321 ~1.97=2-005 Cancel

A

Modify model info. Delete model

Woddl | Deviance | AIC

View Results(1) [fESE= 5=

Estimates | Lower & Upper 95 percent CI [yt [EmiEeT]
Rosus fls (Exce)| _ Retiovs model
4"".‘( Edtion  Affichage  [nsertion Format Qutls Données  Fepétre RExcel Tapez F o T * N #

U( 434 Bz:@ fiv SILEOR A ) )59 % € 5 g3 | Reiefoton)| | Extio Bl | IS( 1, L 1, 1)( 1 1) | 0.130457362 0.093835776 0.170555121 0.021257968
¢ = 2 % g 2 B T tsfle@cel | Rtriovemodel | IS¢ 1, 2){ 1, 1){ 1 1) | 0.085204503 0.051248681 0.135377035 0.021665864
il 4 ”“‘“’"E‘Z'S e = Is( 1, 33({ 1, 1){ 1 1) | 0.213625997 0.174447025 0.258845244 0.021532420
= G 5 Cr— S = T{ 1, 1)( 1, 1]i 1 1) | 0.559450207 0.533985333 0.584605046 0.012924331
: { 7 1 1 e e T 3, L 1, 110 1 1) | 0.286532401 0.244052347 0.333147975 0.022769506
1 H 1 1 1 1 02iem 0 @ 02seu 002isRe) T( 1, 2)( 1, 1]( 1 1) | 0.106673217 0.089024170 0.127332124 0.009744589
! 1 1 1 1 1 DESOMSIRN 0 ) 0SBAGIE0S 0012924 T{ 3, 2)( 1, 1]i 1 1) | D.297546630 0.259141624 0.339038622 0.020413570
o = 5 i : . D e ] T{ 2, 3)( 1, 1){ 1 1] | D.218679426 0.180424513 0.262448055 0.020929789
B 3 2 1 1 1 1 029754683 025914162 03303862 002041357 T( 4, 3)( 1, 1]i 1 1) | 0.054299416 0.047957010 0.061425497 0.003429320
2T 2 o d 1 A = e e e Ti oz, 40 1, 1) 1 1] | 0.502449655 0.446388772 0.558442014 0.028707363
i 2 4 1 1 1 1 05026 044630677 055844501 00267076 T( 4, 4 ( 1, 1)( 1 1) | 0.632485396 0.619051074 0.645717088 0.006804027
E *E : ; 1 1 : : 0£324854 061905107 4571709 WWW‘“S E{ 1, 2){ 1, 1)i 1 1) | 1.000000000 1.000000000 1.000000000 O.000000000
m i H 2 2 i | 0BIGNE3 040951124 OSENIE 0014081 E{ 1, 2)( 2z, 2]i{ 1 1) | D.518942529 0.489511243 0.548242945 0.014999815
£ 2 3 2 g 1 1 03BISHN7 056939427 039466758 0 006754T] E{ 2, 3)( 2z, 2]i 1 1) | 0.351543170 0.368394263 0.334567973 0.006754971

Estimates Settlement Model

Transition matrix between states Canada geese observed at 3 wintering sites(1,2,3)

1 12 21 22
11 0.55 ,0.11,0
12 0 ,0 I ,0.22

¢ Events:
50 . 0. {‘not seen’, 'seen at site 1’ , 'seen at site 2’ , 'seen at
IR
« States (for all time):
{1, 2, 3,Dead (D) }

63

22 0 ,0 ,0.

,0

, 0.

21 0. ,030,0] ,0
,0.

,0 ,0 0




Survival-Transition matrix between states
1 2 3 D

Settlement model Diagram for the Settlement model
1 Sqfy [Sq(1-f iy |S4(1-F )wys) 1=y
2[8,(1-f, )y, Sofy  [So(1- )| 18,

D= 3|s5(1-f3 )3 | S3(1-f3)ws, s3fs  |1-s3
(o)

() 2O,
1 Fidelity
D 0 0 0 1 ° a/ o
" ! Movement
() )

@

(2)
s : survival e\.“
f : fidelity conditional to survival <

62

¥ : movement conditionakto’leaving 2 0‘9'&

Step 1: Survival matrix Step 2: Fidelity matrix

After leaving, we must keep the memory of the sites
previously occupied

Intermediate set of states {‘Staying in 1(S1)’,’Leaving
1(L1), staying in 2(S2)’,’Leaving 2(L2)", 'Staying in
3(S3)’,’Leaving 3(L3)’}

S1 L1
£, 1-f,
0 0

(0]

0

Euring 2007 63 Euring 2007

Step 3: Movement matrix Settlement Model

The memory of the sites previously occupied is now used
{'S1°’L1",'S2’,’L2’, ‘S3',’'L3’} for movement
1 2 3 Initial state probabilities being in site {1, 2, 3}
1 0 0
(0] Vi, -y, U 2 3
0 1 0 I1=(m,, n,, l-nl-mn2)
OO)= Wy, 0] 1- y,,
0 0
Vi 1=y

Euring 2007




Settlement Model Settlement Model

First Encounter matrix: First capture rate (fixed to 1) Re-Encounter matrix
eigeEy  SeEmet®  teametz  semEd ‘not seen’ ‘seen at1' ‘seen at2’ ‘seen at 3’
1 0, 0

0, 0, 0
0, 1, 0 2|0 P2 0
0, 0, 1 3 0, 0,
|

1, 0, : 0,

Euring 2007

Main screen of E-SURGE

OPEN A SESSION,
READ DATA,

GEPAT: ]S SN (o] \ Mol oW We MY  acvanced Numerical Options
Defines the MODEL(STEP 1) e .wh,cy:‘:ﬂ%Cmn‘/u:;‘m =

™ Compute Hessian

parameterization

COMPUTE A MODEL

Gepat | Gemaco | | 1V

o model

DEFINITION OF A GENERAL MODEL(STEP 2)
DEFINITION OF A GENERAL MODEL(STEP 1)

T

Give the number of states

Bt Dta Ml Setng Runer b

DATA STATUS
#of goups |

s
e

s M 4

et &

DATAINPUTFILE
File nama
=>GA\Remi edsctionMicroseft RedactonEurng

>{1,2,3,D}

Output

Give the number of events Advanced Numerical Options oty il to | Dol matel
T s —

-> {'not seen’,

Tolerance to pararmeter chane [ 0 gacor

Tolerance on sadien: [oommn
analyical rasiont

INVOKE GEPAT e
(GENERATOR OF

Give the number of age classes 'seen at site 1’,
‘seen at site 2’,

t 't 3 } PATTERN) COMPUTE A MODEL
Give the number of groups ‘seen at site 3’ -
Gepat | Gemaco | VY. RUIN

Resufs e te) | Export 0 Excel

Resuls fle Excel)| _Retieve mosel




) Gepat interface.

Parameters _Input-Output forpatterns

GEPAT interface
Initial state
Number of steps ]

e

Current step & Label

Sentence fo pattern Matrix Pattern

ptions
sotRows [ 1

#ot Colams [ 5
Updte Now

Initial State pattern vector —3|
PT1=(r, T, %)

Euring 2007

GEPAT interface: survival

Transition

Number of steps B

Clirent step & Label ﬂ [T [ s ﬂ
Sertence for pattern WMatix Pattern
Al 1 2 3 4
1y D
2
3 — options——————————§
4 sotrows [ &
sorcoumns [ &
Upcste o

GEPAT interface: movement

Irput-Output For patterns

Transition

Number of steps.

Bl
F T

Current step & Label

Matrix Pattern

optins
#otkows [ 7
#otCoumns [ 4

Upoow |

TRANSITION

D= DX DX DO)

SET THE NUMBER OF STEP TO 3

Tran

MATRIX

sition

Nurber of steps [&

Current step & Label

GEPAT interface: fidelity

T

Parameters _Input-Output for patterns

Transition

Number of steps [z

Current step & Label |2 [ F -
Saritenca for pattern Matrix Pattern
D N 0 O O
I o e e
T Qe = [ 1 -
4 - e s | -
o el el = o #of Rows "7
sorcoms [T

Upte v |

e | o | |
1
1
1
1
=]
*

GEPAT interface: encounter

Encounter

Number of steps 7]

L

Current step & Label

o T e
*

Sentence for pattern Matrix Pattern
s | o ———
g
4 = e
.

Update Now




GEMACO:

Builds the
design matrix

return points

PROCEED AS IN M-SURG

GEMACO interface

IVFV:
Sets initial

values

initial values

Input-Outps fo consirant marx_Parameters

RUN:

Computes
the MLEs,
the AIC, ...

or fix

Initial State

Curtent step & Label

Canstraint ratrix

[T —

0
logo000

4. Constraint matrix

2. Enter the phrase
<< current >>

3. Call GEMACO

Shortcuts for sentences.

CASp tot

e N N
e

Madel defintian

current T

r
[No extemal variables -

Build the constraint
<< a(1)*a(2).current >>

100100
logoo00

logo000.

first capture
rate

other capture
rates

Parameters

Canstraint ratrix

I —

Transiions pattern

Call Gemaco

B

|

Shortcuts for sentences.

CASp tot

et |0 B
e

Modal defintion

a(1)+a(2).current

=

[Na external variables B

EXIT

MODEL DEFINITION

» Constant in time
» Site dependant for
— Initial state
<< current >> : 3 parameters
Survival
<< from >> : 3 parameters
Fidelity
<< from >>: 3 parameters
Movement
<< from.to >> : 3 parameters
Encounter
<<a(1) +
(fixed to 1)

a(2).current >> : 3 parameters

- Gemaco interface: =
Parameters Gemaco ~ o

Transition
Gurrent step & Label

Canstraint ratrix

P

100100
1000000100

Shortcuts for setences. teuts for sentences.

CASp tot tot

B Moty Sharteu

Madal defintion

Modity Shartcu

Modal defnition

<< |1 Sﬂ: F|:

el I R

EE

T

tot

=

el definition

from =l from

600000000 ]

Transiions pattern

I8l

fito =l

[oertemarvaraties [

EXIT

Euring 2007

Build the constraints

InltlalVaIues FixedVaIues

) Initia Value or Fixed Value for beta (V¥
FILE Selectedpeta ValusSpace.

the first capture

e Conrnaes beta valies sre wih nozsro
lements of e constrant el it

To=arival
=T
enge
Gegram
Sestep

FToTAGS
Bt

e RN
1. SELECT TYPE OF PARAMETER e —

2. TYPE THE VALUE (1 for the 1st value)

FTaTAGS

Beta #1  [HFEEIEIEEEN o

o2 [NEREENIN-|
Bees)  EREIFNENIRN-|

o
o

Fin
Vel it Valueof
e pam

L —




SELECT NUMERICAL
OPTIONS

RUN THE MODEL

Advanced Numerical Options

Number of terations by cycle | 200

olerance to paramster change [ 0 o001

Triial Values

Constart

Comergence
hacherac icals paramecers for PI, BE will be estimated separacel||Ie® on dradient 0.000001 [Stop(after 1 cycle) &
Analytical gradient Output
Direct ional[for the model rank ~|[oetaited |

lceration Func-cownt  £(x) Step-size aerivativ|~ Compute Hessian

1 2 47097.5  0.00140025  -6.73e400

2 s 44437.5  7.935982-005 1.15e400

s 15 43773.5  0.000262151 4.472400 COMPUTE A MODEL

3 25 47733 0.932944  -8.14e-00

s 20 437733 105885 -4.73e-00

copat | comaco| | wev | [
primization terminated successfully:
scarch airection less than 2%options.Tolx
Directional

ireravion Func-cownt  £(x) Seep-size derivacive

1 2 831257 0.00286313  -5.51e4007

2 29 772602 0.000195586 2.22e400

3 46 75132.4  0.000498431 4.31e4004 THEN RUN THE MODEL

1 & 745044 0.000702476 4

s &0 741591 0.00135319 w8

s o6 740627 0.000792606 1.5

2 13 74010.6  0.00130845 5.2

o 130 739646 0.00266368 12,4

s 146 73954 0.00171045 14

0 162 7as52.7 0.0015719 -0.095

11 179 730492 0.00908523 -0.0183

12 156 73994.7 0.025454

1 213 73759.8 111307 -1

21 18 0.28350 0.5

Modify model info. Delete model

Model  |HId Pa, |Deviance |AIC

14 117466549 117494.503

View Results(1)

3 Microsoft Excel - Settlement_cst.xls

T recher dtion rserton

DEERIS BE-@ Biaw HETRe
> ERNE]

£ Index

B | ¢ [ Db [ E

Affchage Format  Qutils Domnées Fenétre  Rel

Results file (text)

"asults file (Excel)

Export to Excel
Retrieve model

alle or v SE
032293904 028389781 036198026 001991699

09301638 080092549 097110727 001790351
063627019 05711043 070143607 00332479
077631544 072779954 052483134 002475301
071318275 051230905 061405645 005146617
102006149 093548617 1,10465681 0,04316088|
187823479 180075611 195571347 003952994
083274591 072665365 093883827 (00541267H)
1,44617741 127001915 162233666 0,08987666|
-1,73452619 195227453 151677785 0,11109609)
366942772 320224806 4,13060738 (023835697
011419723 -0 2068619 002151257 0,04728609)
037201782 042793855 -0,31609709 0,0285309%|

-0E7218157 079843633 054500681 0 [16441569]

Windows version soon freely available on the web

ftp://ftp.cefe.cnrs-mop.fr/lbiom/Soft-CR/

Euring 2007

Estimation of AIC criteria

QAIC =dey

Give model rank (14 mathematical

14 idertifiable parameters is calcuiated &5

=o)X

Enter the model rank given that rank(gradient of prof )=14. The nurber of

Modify model infa. | Delete model |

Madel — [#1d. Pa. |Deviance |AIC

| Settement_ 14 117466543 117434543

14

14
Enter madel name.

14 Fettiement_osl
13

Cancel

Export to Excel |

s file (text) |

Resuts file (Exce)|  Retrieve motel |

Gev (PL) +0ev (PAL, B) = 117466.550
AIC = 117494.550

Number of mathewatical parameters : 14.000000
Estimated model ramk applicable t3 cle Jstr . 13 C05070
Estimated number of houndary pare::tcr= : 0 000J0L

UARNING : there might be O further non identifisble parameters

© hat used for the AIC 1.000000

Maximum Likelihood Estimates

Reduced set of parameters

Madlify model info. Delete model

Modsl | H1d Par, |Deviance |AIC

14 117486549 117494549

Index Estimates | Lover & Upper 95 percent
F ot oA 6
Results il text) Export to Excel

Par# 1% TS( 1, 1)( 1, 11( 1 1) | 0.280102452 0.274130262 0.28
Par#  2# I3i 1, 2)( 1, 11{ 1 1) | 0.517096264 0.51040412¢ 0,523 |eoutsfile ExceD] - Retrieve model |
Par# 19% s( 1, 10 1, 1) 1 1) | 0.653909845 0.639017947 0.6685. .. _.__ ______
Pary 2o# s( 2, 2)0 1, 1)( 1 1) | D.684885465 0.674322212 0.695260936 0.005342129
Parf 214 B{ 3, 3){ 1, 1}{ 1 1) | D.671104040 0.648467348 0.692973234 0.011353789
Paz# S48 F{ 1, U 1, L 1 2) | 0.734984576 0.718182935 0.751131633 0.005406973
Par# Se# F( 2, 3)( 1, 1)( 1 2) | 0.867408239 0.858240951 0.87606830Z 0.004546385
Pary S8# F( 3, S)( 1, 1)( 1 2) | 0.696935224 0.£74070487 0.718864933 0.011432887
Bar# 90§ M{ 4, 1){ 1, 1){ 1 3} | 0.809403436 0.780746026 0.835116995 0.013863895
Pard 51 M{ 6, L{ 1, 1)( 1 3) | 0.150009526 0.124305555 0.179536458 D.012165494
Par# Se# M( oz, 2)( 1, 1)( 1 3) | 0.975142588 0.960918788 0.984274286 0.005777659
Pary 143§ E( 1, 2)i 1, 1)( 1 1) | 1.000000000 1.000000000 1.000000000 0.000000000
Bard 185§ E{ 1, 2){ 2, 2){ 1 1) | 0.471481676 0.48463210 0.404622066 0.011783564
Pard 1864 E( 2, 8){ 2, 2)( 1 1) | 0.408053535 0.394616694 0.421627210 0.006B91541
Pary 1874 EC 3, 40 2, z)( 1 1) | 0.338008523 0.310360103 0.366809936 0.014413576




