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Mqtivation

Complex social model
e Individual-based model
e Stochastic
e High dimensional parameter space
e High computational cost by simulation

| Estimate the parameter values
. o Calibrate the model

e Understand the model behaviour
.ngi

o Uncertainty analysis
o Validation
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@ Approximate Bayesian Computation (ABC)
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Approximate Bayesian Computation

@ Sample 6* ~ 7(9).

@ Simulate x ~ f(x|6*).

@ If p(x,y) < e, accept 6*, otherwise reject.

@ Repeat until a sample of the desired size is obtained

e (@
LT

Simulation  Target

e Prior distribution Posterior distribution
1‘#—“’* m(0) m(0)Po{f(x|0) =y}
(Pritchard et al., 1999) Derived from T. Toni 2011
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ABC SMC (Sequential Monte-Carlo)
-4 Algorithm

 Prior Posterior
Lo (Sisson et al., 2007)
(Beaumont et al., 2009) Derived from T. Toni 2011
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ABC SMC (Sequential Monte-Carlo)

o
o
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ABC SMC (Sequential Monte-Carlo)

b4 Issues related to the model complexity

e How to control the number of simulations?

e How to determine the sequence of tolerance levels
{€1, . eT}?

’ . When to stop the algorithm?

8 |
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Adaptive ABC SMC for complex models
-4 Algorithm

s Prior
(Lenormand et al.)
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Adaptive ABC SMC for complex models
-4 Algorithm

1 N particles
(LHS)

(Lenormand et al.)
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Adaptive ABC SMC for complex models
-4 Algorithm

N particles
€1 N — N,

particles
[}
WI_(1)
Ki §
[ J
[ ]
N
Page = ket t Lorye
acc N _ Na
(Lenormand et al.)
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Adaptive ABC SMC for complex models
-4 Algorithm

N particles
€1 N — N, N
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_|_ S

N
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Adaptive ABC SMC for complex models
Algorithm
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Adaptive ABC SMC for complex models
g4 Algorithm

N particles
(LHS) €1 N — N, N €2 6{Pacc<paccmin}
particles  particles

N
Zk:Na—H ]lp(x,y)ﬁﬂ
N — N,

_|_
|

@ Prior Pacc =

(Lenormand et al.)

Posterior
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Adaptive ABC SMC for complex models

- Issues related to the model complexity

o How to control the number of simulations?
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Adaptive ABC SMC for complex models

a Issues related to the model complexity

o How to control the number of simulations?
= N — N, simulations at each iteration

e How to determine the sequence of tolerance levels
{61 g eey 67‘}?

.ﬂn-g'
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{617"'367'}? . .
— ¢; = a-quantile of the N distances to the data

ﬁwé'
‘V‘
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4 Issues related to the model complexity

o How to control the number of simulations?
— N — N, simulations at each iteration

o How to determine the sequence of tolerance levels

{er,ery? |
— ¢; = a-quantile of the N distances to the data

‘ o Whento stop the algorithm?
= Pacc < Paccmin
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Adaptive ABC SMC for complex models

-4 Toy example: Presentation

1
1010) ~ 50 (6. 5g ) + 29(6.1) and 6 ~ U010

00 o 10 1 2 2
rot

00 05 0 5 0 5
rot

5 1 3
\\\\\\\\\\\\\\\\\\\\\
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Adaptive ABC SMC for complex models

Toy example: Parameters Study

N, = 5000; « from 0.9 to 0.1 corresponding to N = 5555 to 50000

T
5
:

1P

Fod

I
Fod

L2
0.02 0.04 0.06 0.08 0.10 0.12 0.14
Il

.cg o . T T T T j
@ 1e+05 2e+05 3e+05 4e+05 5e+05
Number of simulations
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Adaptive ABC SMC for complex models
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Adaptive ABC SMC for complex models

-4 Toy example: Model comparison
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' @ The PRIMA model
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The PRIMA model

-4 Parameters and summary statistics

e 4 parameters

e 8 summary statistics

o [[(om(Sm, 8;71))1§m§M“oo = SUP1<m<pmt |Pm(Sm. S;n)|
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The PRIMA model
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The PRIMA model

. Posterior density of a parameter
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The PRIMA model
4 Concrete results

e 1.4 second by simulations
e 400,000 simulations

e 6 days
Age pyramid
&
g
®
il

0
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Conclusion

o We have answered the three research questions
e Comparison with a well-known method

e Calibration of a complex social model
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