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Nonlinear growth curve

Carlin and Gelfand (1991) present a noncon-
jugate Bayesian analysis of the following data
set from Ratkowsky (1983):

Dugong (sea cows) 1 2 S 26 27
Age (X) 1.00 1.50 1.50 ... 29.0 31.50
Length (Y) 1.80 1.8 1.87 ... 2.27 2.57

Carlin and Gelfand (1991) model this data us-
ing a nonlinear growth curve with no inflection
point and an asymptote as z; tends to infinity:

yi ~ N(ui,71)
w; = a— @Gy*
fori=1,..., 27, o, >1 and O < v < 1.

/ /

Standard noninformative priors are adopted for
a, 3 and 7, and a uniform prior on (0,1) is as-
sumed for ~.

Example from the winbugs manual at http://www.mrc-bsu.cam.ac.uk/bugs/
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WINBUGS code

model{
for(1in1:N){
y[i] ~ dnorm(muli], tau)
mul[i] <- alpha - beta * pow(gamma,x]i])
}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0, 1.0)
tau ~ dgamma(0.01, 0.01)



Data and initial values

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
list(alpha=1,beta=1,tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM
THE PRIOR DISTRIBUTIONS.



Model>Specification

B3 WinBUGS 14

Filz Tools Edit atributes  Info

Inference Options Doodls  Map  Text  Window  Help

& nonlinearregression

Update,

modek
for(iin1:N){
y[il ~ dnorm(muli], t
mu[i] <- alpha-beta ‘

Mot

I

et

Save State

Seed...
} Script
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)|
tau ~ dgamma(0.01,0.01)
}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27.2.15,2.26,2.47,2.19,
2.26,2.40,2.39.2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
list(alpha=1 beta=1.tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRICR DISTRIBUTIONS.

T 2Interne.. ¥




Select model, then “check model”

B WinBUGS 14
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2 nonlinearregression
for(iin1:N){
y[i] ~ dnormi{muli], tau)
muli] <- alpha-beta*pow(gamma, xi])

check model |

compile num of chains |2

load inits for chain I2 E
ger inits

losddata |

}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.59.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57) N=27)

FIRST INITIAL VALUES
list(alpha=1 .beta=1 . tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDONILY DRAVWN FROM THE
PRIOCR DISTRIBUTIONS.

Bottom message: “model is syntactically correct”



Select data, then “load data”
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2 nonlinearregression
model{
for(iin1:N){
y[i] ~ dnormi{muli], tau)
muli] <- alpha-beta*pow(gamma, xi])

check model | load data |

compile num of chains [T
laad firits for chain |1 E

}

alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

} aef irits:
DATA

EBff=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,

s 5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
list(alpha=1 .beta=1 . tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDONILY DRAVWN FROM THE
PRIOCR DISTRIBUTIONS.

model is syntactically correct

Bottom message: “data loaded”



Set “run of chains” to 2, then
“compile” your model.

File

= Edit Attributes  Info Mods| In

Doodle  Map  Text  WAnd

& nonlinearregression
model{
for(iin1:N){
y[i] ~ dnormi{muli], tau)
muli] <- alpha-beta*pow(gamma, xi]) #5Specification Tool

check model |

compile num of chains |2
load riits for chain |T E

load data |

}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.59.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57) N=27)

FIRST INITIAL VALUES
list(alpha=1 .beta=1 . tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDONILY DRAVWN FROM THE
PRICR DISTRIBUTIONS.

model is syntactically correct

Bottom message: “model compiled”.



“load Inits” for the 1st chain.
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2 nonlinearregression
model{
for(iin1:N){
y[i] ~ dnormi{muli], tau)
muli] <- alpha-beta*pow(gamma, xi])

}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA
g3 Specification Tool [X|

list(x=c(1.0,1.5,1.5,1.5,2.5.4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5, check model food dsto|
15.5,15.5,16.5,17.0,22.5,29.0,31.5), y=c(1.80,

1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19, rumefehdins J[2
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2 .47, 1 :
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.567) N=27) IEseed] ~ TH

FIRST INITIAL VALUES

list(alpha=1 beta=1.tau=1,gamma=(

SECOND INITIAL VALUES ARE RANDONILY DRAVWN FROM THE
PRIOCR DISTRIBUTIONS.

model compiled

Bottom message: “chain initialized but other chain(s) contain uninitialized variables”.



“gen inits” for the 2"d chain.

Moics| 1

File = Edit Attributes  Info Doodle  Map  Test  Adnd

& nonlinearregression

model{
for(iin1:N){
y[i] ~ dnormi{muli], tau)
muli] <- alpha-beta*pow(gamma, xi])

}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA
g8 Specification Tool [X|

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5, check model food dsto|
15.5,15.5,16.5,17.0,22.5,29.0,31.5), y=c(1.80,

1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19, rumefehdins J[2
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2 .47, 1 g
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.567) N=27) [Esereed]] ~ FH

el
FIRST INITIAL VALUES
list(alpha=1,beta=1.tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDONILY DRAVWN FROM THE
PRICR DISTRIBUTIONS.

Bottom message: “initial values generated, model initialized”.



Model > Update
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Specification...

& nonlinearregression

modek
for(iin1:N){
y[il ~ dnorm(muli], t
mu[i] <- alpha-beta ‘

Save State

Seed...
} Script
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)
}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27.2.15,2.26,2.47,2.19,
2.26,2.40,2.39.2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
Ipha=1 beta=1 tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRICR DISTRIBUTIONS.

3 Specification Tool |X\

check madsl | laad dara |

hum of chaine |2
ladints | farchan  [2 [




Let us run the MCMC for 10000 iterations
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model
for(iin1:N){
y[i] ~ dnorm(muli], tau)
muli] <- alpha-beta*pow(gamma,x[i])

}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA

list(x=¢(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
16.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57) N=27)

FIRST INITIAL VALUES
pha=1 ,beta=1,tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRIOR DISTRIBUTIONS.

£3 Specification Tool |z\ £3 Update Tool

el mnda,| TR | updates (10000 refresh 100
E‘ thin [1 iteration [0
cobine | numof chains |2 [ overslan ¥ adapting

ladiits | forchan  [2 [

T 2Interne.. ¥



Inference>sample

B3 WinBUGS 14

File Tools Edit atributes  Info  Model B

Options  Doodle Map Text  Window  Help

=] nonllnearregressmn camp

model{ CDI’I’Q|BtiD‘I"V‘5
for(iin1:N){ Summary...

y[i] ~ dnorm(muli], tau) Rank...

mul[i] <- alpha-beta*pow{y__ DIc--

H
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27.2.15,2.26,2.47,2.19,
2.26,2.40,2.39.2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
Ipha=1 beta=1 tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRICR DISTRIBUTIONS.

&3 Specification Tool [X| £3 Update Tool

updates (10000 refresh [100

check madsl | laad dara |

update | thin [1 iteration [10000
num of chaing - |2 ™ aver relax I adapting

ladints | farchan  [2 [




In the “node” entry type the name of the parameter
for posterior inference, then click on “set”.
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& nonlinearregression

modek
for(iin1:N){
y[il ~ dnorm(muli], tau)
mu[i] <- alpha-beta*pow({gamma,x[i])

H
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27.2.15,2.26,2.47,2.19,
2.26,2.40,2.39.2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

EfSample Monitor Tool B3
node [dpha <] chaine[1 o [z Bercentles

beg |1 end 1000000 i [0

cleat | i el I tidoe: | histm_ul den:llul

FIRST INITIAL VALUES
pha=1 beta=1 tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRICR DISTRIBUTIONS.

ol | quianies | bar s |

3 Specification Tool |X\ £3 Update Tool

updates (10000 refresh [100

check madsl | losd |
update | thin [T iteration [10000
num of chaing |2 I~ over relax I~ adapting

ladints | farchan  [2 [

R inite

s Start



After all parameters have been “set”, type * in the “node”
window.This action will free all options in the “Sample
Monitor Tool”, such as “trace”, “history”, “density”, “stats”,
“guantiles” and “auto cor”.

File Tools Edit Atributes Info Model Inference Options Doodle Map  Text  Window

& nonlinearregression

modeK
for(iin1:MN){
y[il ~ dnorm(muli], tau)
muli] <- alpha-beta*pow(gamma x[i])

}
alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,

2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57) N=27)

ESSample Monitor Tool
node [ =] chains [T ta [z

end |1000000

2.4
2.6 beg |1 thin |1

FIRST INITIAL VALUES
list(alpha=1,beta=1,tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRIOR DISTRIBUTIONS.

£3specification Tool [X| £ Update Tool

updates {10000

update | thin [1 iteration [10000

I over relax I adapting

refresh  [100




“Update” for another 10000 draws and click on the
option “trace” on the Sample Monitor Tool to see
the evolution of the chains.

model{
for(iin1:N){

¥

alpha ~ dnorm(0
beta ~ dnorm(0.{
gamma ~ dunif(0|
tau ~ dgamma(0

}

‘Z nonlinearregression

y[i] ~ dnorm(mul[i], tau)
muli] <- alpha-beta*pow(gamma,x[i])

EEDynamic trace

DATA

ist{(x=c(1.0,1.5,1.
8.5,9.0,9.5,9.5,1Q
15.5,15.5,16.5,17

1.85,1.87,1.77,2.

File Tools Edit Attributes Info Model Inference Options Doodle Map  Text iwindow Help

MEE

alpha chains 2:1

beta chains 21

1.4
o
1.0
0.8
0E
17650 17700 17750 17650 17700 17750
iteration iteration
gamma chains 21 tau chains 2:1
300.0
WM( 200.0
100.0
0.0
17650 17700 17750 17650 17700 17750
iteration iteration

FIRST INITIAL VALUES
ist(alpha=1 beta=1 tau=1 ,gamma=0.9)|

[2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

check model |

B3 Specification Tool |X\

load data |

(" Gompe

load inits | for chain
en s

num of chains |2
B

E3 Update Tool

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRIOR DISTRIBUTIONS.

updates {10000

I~ overrelan I adapting

refresh [100

update | thin [1 iteration [17300

E,‘E?a-mple Monitor Tool
node [+ - chaine [T 10 2

percenties

beg |1 end 1000000 i |1 Jo
i}

clear | 7 | wace | histow | densiy | I
a0

stats | ocoda | quanies] by diag | auta cor || 35




Click on the option “history” to see the
history of the chains (trace plots).

File Tools Edit Atributes Info Model Inference Options Doodle Map  Text ‘Window Help

& nonlinearregression

modeK
for(iin1:MN){
y[il ~ dnorm(muli], tau)
muli] <- alpha-beta*pow(gamma x[i])

alpha ~ dnorm(0.0, 1.0E-6)
beta ~ dnorm(0.0, 1.0E-6)
gamma ~ dunif(0.0,1.0)
tau ~ dgamma(0.01,0.01)

}

DATA
list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
list(alpha=1,beta=1.tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRIOR DISTRIBUTIONS.

E_.‘_‘;Update Tool

g3 specification Tool [X|

check model | | updates [10000 refiesh 100
update | thin [1 teration 20000

num of chains |2 P v reion I adapting

load inits | far chain 2

g4 Sample Monitor Tool

rde [ <] chens[7 tofz  percenties
5

beg |1 end [1000000  yhin |1 e
25

clear | ¥ | trace | histary | densuyl I
20
stats | coda | quanties| bordiag| suocor||as
7Z start c o8 AG o i

];HE”X‘ #ETime series

alpha chains 1:2

MMMMMMWW

10001 15000
iteration

beta chains 1:2

A

10001 15000
iteration

gamms chains 1:2

kit e e

10001 15000
iteration

tau chains 1:2

Wb e

15000
iteration




Try other options, such as “density”, “auto cor” and “stats”. For instance, the
posterior mean of alpha is 2.65, while the posterior variance of alpha is
0.07826. The Monte Carlo error is 0.002619 when computing these two
moments of alpha. The statistical summary is based on the MCMC chain
starting at draw 10001 and finishing at draw 20000, i.e., a total of 10000 draws.

ES WinBUGS14 FE] E]

Filz Tools Edit Atributes Info Model Inference Options Doodle Map  Text window  Help

EAnonlinearregression IQEHX\ &2 Kernel density v

-~

model{ =
for(iin1:N){ m
y[il ~ dnorm(muli], tau)
mu[i] <- alpha-beta*pow({gamma,x[i])

alpha chainz 1:2 sample: 20000 beta chains 1:2 sample: 20000

H

alpha ~ dnorm(0.0, 1.0E-6)

beta ~ dnorm(0.0, 1.0E-6)

gamma ~ dunif(0.0,1.0)

tau ~ dgamma(0.01,0.01}
}

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27.2.15,2.26,2.47,2.19,
2.26,2.40,2.39.2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

alpha chains 1:2 beta chains 1:2

1 [T ; ost| :

[z} 20 40 [z}

ey

gamma chains 1:2 tau chains 1:2

FIRST INITIAL VALUES [T ;

list(alpha=1 beta=1.tau=1,gamma=0.9)

40

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRICR DISTRIBUTIONS.

E:éSpecification Tool |X\ g;ﬂ.'Update Tool

MC error
alpha 2.651 007826 0002619 2524 2644 2819 10001 20000

2.5% start

check model | luad data | updates (10000 efresh 100 heta 0.9751 008147 980364 08T 08735 1133 10001 20000
gamma 0.6608 003457 0001163 07814 0.8647 09174 10001 20000
update | thin [T iteration [20000 02806 5156 10001

num of chains |2 P hvarrelon I adapting

ladints | farchan  [2 [
{ it

£3Sample Monitor Tool B3
mods [ =] chais[T [z percenties

bog [ end [1000000 i [ 2
25

clear | 5 | trace | histary | densuy| o
50

stats | coda | auanties| bordiag | suocor||ss

.7.'; start 2 8 A G ~T Peersyn... ~ ZiInter.. - | @ L3 2 - = RGUi Yap 2.4....



Save the output of your MCMC by clicking on “coda”. Three files pop up: CODA
index, CODA for chain 1 and CODA for chain 2. The file CODA index tells you
how to read the other two files. Now you are ready to upload these two chains

in your favorite statistical package (R, Matlab, etc) and create your own
statistical summaries, plots, etc.

File Tools Edit atributes Info Model Inference Options Doodle Map Text Window Help
& nonlinearregression [

model{
for(iin1:N){
y[i] ~ dnorm(mul[i], tau)
mu[i] <- alpha-beta*pow({gamma,x[i])

¥

alpha ~ dnorm(0.0, 1.0E-6)

beta ~ dnorm(0.0, 1.0E-6)

gamma ~ dunif(0.0,1.0)

tau ~ dgamma(0.01,0.01)
H

DATA

list(x=c(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,
8.5,9.0,9.5,9.5,10.0,12.0,12.0,13.0,13.0,14.5,
15.5,15.5,16.5,17.0,22.5,29.0,31.5),y=c(1.80,
1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,
2.26,2.40,2.39,2.41,2.50,2.32,2.32,2.43,2.47,
2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57),N=27)

FIRST INITIAL VALUES
list(alpha=1,beta=1.tau=1,gamma=0.9)

SECOND INITIAL VALUES ARE RANDOMLY DRAWN FROM THE
PRIOR DISTRIBUTIONS.

Elj.»Update Tool

EiﬁSpecification Tool [X|

T deEll R | updates {10000 refresh (100
update | thin [1 iteration [20000
num of chains |2 I iarerreian I adapting

load inits | for chain E;

#4Sample Monitor Tool [X|
hode [F x| chane [Tt [ percentes

5

Bogl! end [1000000 i 1 1o

25
clear I T e | h\stowl denswwl s

30
stats | coda | auarties| bordiss | autecer||35

3 start o o @ A G ~ 2inter.. ~ | B Lab3-wi,

| CODA index

Blpha 1 10000

kets 10001 20000
gamma 20001 30000
tau 30001 40000

l::ODA for chain 1




Suppose you save the two chains

In files chainl.txt and chain2.txt

B T
# DATA

B T R P R T T R R R T T
x =¢(1.0,1.5,1.5,1.5,2.5,4.0,5.0,5.0,7.0,8.0,8.5,9.0,9.5,9.5,10.0,12.0,
12.0,13.0,13.0,14.5,15.5,15.5,16.5,17.0,22.5,29.0,31.5)

y =¢(1.80,1.85,1.87,1.77,2.02,2.27,2.15,2.26,2.47,2.19,2.26,2.40,2.39,
2.41,2.50,2.32,2.32,2.43, 2.47,2.56,2.65,2.47,2.64,2.56,2.70,2.72,2.57)
plot(x,y)

B R R R R R R
# Reading WINBUGS output (2 MCMC chains of length 10000)
B T R T R R R
M =10000

chainl = matrix(scan("chainl.txt"),4*M,2,byrow=T)

chain2 = matrix(scan("chain2.txt"),4*M,2,byrow=T)

chainl = matrix(chainl1[,2],M,4)

chain2 = matrix(chain2[,2],M,4)

names = ¢("alpha","beta","gamma”,"tau")

par(mfrow=c(2,2))

for (i in 1:4){
ts.plot(chainl[,i],xlab="",ylab="",main="")
titte(namesi])
lines(chain2[,i],col=2)

}

32

30

28

26

24

09

08

0.7

0.6

alpha

T T T T T T
0 2000 4000 B000 &000 10000

gamma

T T T T T T
0 2000 4000 B000 &000 10000

16

1.4

1.2

10

08

250

200

180

100

50

beta

2000

4000

tau

T
6000

T
8000

T
10000

2000

4000

T
6000

T
8000

T
10000



Posterior distribution of the nonlinear
mean function u(xX) =a — £y"

# quantile functions
guantile025 = function(x){quantile(x,0.025)}
guantile975 = function(x){quantile(x,0.975)}

# one larger chain with 20000 draws
chain = rbind(chainl,chain2)
M = nrow(chain)

# computing mu(x) for several valus of x
xs = 1:32
meanfunction = matrix(0,M,32) =
for (iin 1:32)

meanfunction[,i] = chain[,1] - chain[,2]*chain[,3]*xs]i]
meanf = apply(meanfunction,2,mean)
g025 = apply(meanfunction,2,quantile025) -
g975 = apply(meanfunction,2,quantile975) “
plot(x,y)
lines(xs,meanf,col=2)
lines(xs,q025,col=4,lty=2)
lines(xs,q975,col=4,lty=2)




