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Chapter 6



# Define 6 X 6 matrix P )
P=matrix(c(.5,.5,0,0,0,0,.25,.5,.25,0,0,0,
0,.25,.5,.25,0,0,0,0,.25,.5,.25,0,
0,0,0,.25,.5,.25,0,0,0,0,.5,.5),
nrow=6,ncol=6,byrow=TRUE)
# Print P
P
# We generate X,,n=1,...,50,000 and save in s
# s is a 50,000 x 1 vector with zeros
s=array(0,c(50000,1))
# Initialize X; =3 (s[1]=3)

Ks|:1:| 3 )
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# Generate X, n=2,...,50,000 given X, 1 h
for (j in 2:50000)
s[jl=sample(1:6,size=1,prob=P[s[j-1],]1)
# Compute relative frequencies of each state
# using Xi,...,X,, m=500,200,8000,50000
m=c (500,2000,8000,50000)
for (i in 1:4)
print(table(s[1:m[i]])/m[i])
# Define a true stationary distribution vetor w
w=matrix(c(.1,.2,.2,.2,.2,.1),nrow=1,ncol=6)
# Compute wP and see wP =w
Nl J
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Section 6.7, 6.8 using WinBUGS

# First we specify the statistical model

model

{

#y=(01,..-,¥) ~Mulitnomial(n,0), 6 = (61,...,66)

y[1:6] ~ dmulti(theta[1:6], n) # likelihood
height; — heights—

# 01 =9( eggl Y, 05 =1—( eg05 £)

thetal[1l] <- phi( (height[1]-mu)/sigma )

thetal6] <= 1-phi( (height[S]—mu)/sigma )

# 0; = o(heEhtiziy _ p(hehtiaziy 5 5

for(i in 2:5)

{

thetal[i]<- phi( (height[i]-mu)/sigma ) - phi(

(height[i-1]-mu)/sigma )
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Section 6.7, 6.8 using WinBUGS

-
# Prior: u~ N(0,10°)

mu ~ dnorm(0O, 0.000001)

# Prior: logo ~ N(0,10)

lsigma ~ dnorm(0, 0.000001)

# Prior: o = exp(logo)

sigma <- exp(lsigma)

# the end of the model statement

}

# define variables for the dataset
list( n = 211, y = c(14, 30, 49, 70, 33, 15),
height = c(66, 68, 70, 72, 74))

# set initial values for MCMC
list( mu = 70, lsigma=0 )
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Introduction to WinBUGS

1. Highlight the model statement

2. Model menu — Specification...

83 WinBUGS14

File Tools Edit Attributes Info Model Inference Options Doodle N

Specification..
GroupedData Update..
HHEHE A oo e T
i Grouped Data
BEEBEHH R oo HHH
V161" dmlt #likel
Script
thetal1] <= errmcyrererprgmapes iana
thetal6 1-phi( (height[5]-mu/siema )

I<-
farli in 2-BY

3. Click on check model

=82 Specification Tool ®

checkmodell load data |
complls | num of chains |1

Iozd s | toechan 1 ]
gen inits |
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Introduction to WinBUGS

4. Check the message at the bottom

rodel iz syntactically correct

5. Highlight list and click on load data (repeat this step if

necessary)
A A A
# Grouped Data
WNQW‘#WWWWWWW# cification Tool P it
161~ dult (4 check model Ioad data )

thetal1] <- ph _ compie num of chains [T

thetal6] ¢ 1-ph
fortiin 28 e | fmaen [T H

thetal i 1<~ phi( i
} =

nu 7 drorm(0, 0.000001) ¥ approximates the
Isigna ~ drorn(0, 0.000001) # approxinates the
signa <~ exp(lsignma)

1
# Data
T n - 200,y o4, 30, 49, T0, 33, 15), heish

data loaded
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Introduction to WinBUGS

6. Click on compile and check the message at the bottom

model compiled

7. Highlight list and click on load inits to set initial values of

MCMC (or click on gen inits to generate initial values)

GroupedData

R R R R R

# Grouped Data
HHERRH R
mode |

fication Tool

%het(a[ﬁ] E*E)W*ph

(or’ Pine load inits. for chain
thetal 1<~ phi (

)

heck model Ioad dat:
1560 * i (o ] e |
thetal1] <= ph [0l | mumofchans [T

&

W

il

sigm < exp(lsigma)

# Initial values
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Data
list(n =211, v = c(14, 30, 49, 70, 83, 15

[ " dnorm(0, 0.000001) # aproximates t
Isigna ~ dnorm(0, 0.000001) # approximates th

),

heit model iz initialized

mu = 70, |sigma=0 )
HERRHH
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Introduction to WinBUGS

8. Inference menu — Samples...
Inference | Options Dood
Samples...
Compare...

Correlations

Summary...

Rank...

DIC...

9. Enter mu for node and click on set
10. Enter Isigma for node and click on set
11. Enter sigma for node and click on set

12. Enter * for node and click on trace

“8: Sample Monitor Tool * =82 Sample Monitor Teol pe
node [ =] chains [T [1 percentles Y O N Y T
beg |1 end [1000000 i [T T beg |1 end [1000000 i [1 e
25 25
clear | et | trace | Wslnwl denswtyl 0 clear | e | tace | histuryl densilyl o
a0 Nl
el | coda | quantilesl hgrdlagl auln:nrl 55 stats | coda | quanlllesl bgld\agl autucull B
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Introduction to WinBUGS

13. Model menu — Update...
Model | Inference  Options

Specification...
Update...

Monitor Met

8 Update Tool
el updates [10000 retiesh [100
Seed... update | thin [1 iteration [0

Script I overrelsx [ adapling

14. Update e.g. 10,000 for MCMC iterations and click on update

[SCiE)

¥ Broceed Data |

R
rpode\
SEr=E]
710) "
o
bt
s Update Tool x

e [IOT0 et [0
o] e [T im0

o st

ey e Il =
[ e o ol £ (e e
adris | twcron [T
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Introduction to WinBUGS

15. Click on history in Sample Monitor Tool for the traceplot

“#: Sample Menitor Teel

ode [ o] chains [Tt [T

percenties

x

16.

Click on stats in Sample Monitor Tool for the summary

8 Node statistics o) ]
! node mean  sd MC error 2.5% median  87.5%  stat  sample @
sigma 05776 005583 0001EE8 0.E712 08T 1089 4001 6000
m 7017 01918 0002717 698 7018 7054 4001 600D
siqma 2682 01495 0008212 238 2857 287 4001 6000 v

17.

Click on auto cor for the

% Auocorelaton unction

o

£

|4

autocorrelations

Lo o |
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Introduction to WinBUGS

18. Click on density in Sample Monitor Tool for the posterior

densities
gy ==
N

19. Right click on one of the figures and choose Properties...

20. Click on Special and enter 0.1 in smooth box. Click on
apply all to get smooth curves.
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Introduction to WinBUGS

21. Click on quantiles in Sample Monitor Tool for the traceplot
of sample quantiles

22. Click on coda in Sample Monitor Tool for the MCMC samples
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