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Abstract

WinBUGS is statistical software to estimate Bayes estimator using Markov Chain Monte
Carlo (MCMC) method. The R2WinBUGS package provides convenient functions to call
WinBUGS from R program. It automatically writes the scripts and data by WinBUGS processing
with R program. After the WinBUGS process has finished, the results can seen from R program.
This article shows the example from Bayesian analysis with WinBUGS program and the code from
R program that linked to Win BUGS for processing. However, the output from 2 program is similar
for parameter estimation.
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Introduction

This software and any associated documentation whether electronic or printed
thereinafter called "WinBUGS PACKAGE" is made available under a licence

agreement and may be used only in accordance with the terms of that agreement.

This is a legal agreement between you (the Licensee), and MRC and lmperial

College of Science, Technology and Medicine (the Licenser). The terms of the licence are

provided in the following pages

Users are required to register and to pay a fee for the use of the
WIinBUGS PACKAGE. Details of fees and the procedure for
registration and acceptance of the licence terms is provided here
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list(x=c{1.567,1.470,0.709,0.253,1.371,2.143,0.747,1.073,0.840,0.434,

1.650,1.027,0.744,0.634,1 598,1.266,1.548,0.596,1.263,2.067, . 4
0.178,1.114,2.138,0.105,0.531,1.827,0.156,0.303,0.928,0.411, loadinits }| for chain
1.588,0.862,1.415,0.867,-0.066,1.577,0.002,0.851,0.812,1.667,
-0.107,0.418,0.705,1.412,0.166,1.018,1.012,1.775,1.183,1.814), N = 503

listimu = 1 tau=2)

percentiles

E

end [1000000 gy, [0 T updates [1000 tefresh {100

25
Y wace | histow | densi | I urtels | st (b T

I owerrelax I adapting

20
coda | quanties| bar diag | auta cor | |35

Y 1 . o a P a &
3‘1] 2 “H‘LJW]Nﬁ1ﬂiﬂﬂi$ﬂ]ﬁwﬁﬂﬁlmi1$ﬂL‘]Jﬁiﬂﬂiﬂﬁuﬂill’.)‘u'ﬂﬂ

@

an ' v A . . . . A A
smstszananaaingasiulannmiisde Bayesian Modeling Using WinBUGS #1391

< I 4 a 2 A A = 2 A g
L’Juulﬁlfﬁﬂﬂ1’3ui1’iﬁﬂiﬂillﬂin’J‘Ll'Uﬂ uaﬂi]mm/m51ﬂazmﬂmmmumumﬂumm"lﬂammm

= v A o 7Y a & o o
ﬁﬂli'l“lﬂi]’lﬂﬂﬂﬂ’ﬂllﬁﬂﬂ mMsmalsznanuaaie ldsunsuivain (¥R DIZING, 2554)



NU Science Journal 2012; 9(1) 37

o o A 9 J o ' < I o e
‘IJWS‘"’I'J!!‘]J‘]J’V]ﬁiNiJﬁnﬂﬂQﬂ‘lﬂ!ﬂ”n%‘,ﬂ'ﬂiJu”I"I]gl‘]JLll!azﬁﬂﬂ‘lﬂuﬂTiLlﬂﬂl!ﬂQIﬂﬂWﬂﬂlﬂmcﬂ

A o ¥ o a 9 A Y o o
LN@@I'J!L‘U‘]JQﬂﬁ@Q T]TﬂWilﬁfJﬂ‘Uﬂi;l‘ﬁﬂﬂﬂimJ'JﬁNﬁﬂ 10000 iﬂU%Zl‘lﬂWﬂﬂW‘ﬁﬂﬂgﬂ 3

Node statistics

! node mean sd MC error 2.5% median  97.5% start sample :-
i mu 09545 0089658  Q437E-4 08036 09542 1162 1001 10000 E|
i sioma 0542 00FEE2  B497E-4 05269 06366 0.7862 1001 10000 '
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1. Liﬂﬂﬂ]ﬂﬂal'ﬂinﬂllwa‘ﬂ‘5E’JﬁiNﬂJﬂQﬂﬂWﬂﬂﬁ!ﬁ]ﬂLﬁ]ﬂﬂﬁﬂ\iﬂ”li!!,ﬁgcljﬂﬂ1ﬁ\1 R2WinBUGS

#19 library(R2ZWinBUGS) #1331 4

File Edit ‘iew Misc Packages ‘“Windows

nnnnnn g in an English locale

R i= = collsborative project with many contributors.
Type 'eontrilkutors()' Tor more inforwmation snd

‘citationi)' on how to cite R or R packages in publications.
Type 'demo () ' for some demos, 'helpi)' for on-line help, or
‘help.start()' for =an HTML browsesr in terface to help.

Typs 'gi)' £o guit R

o= e P ST,
1.659,1.027

2 iAo ion Pog: S0 2sS, 1.8 1, 2143000 FaT, 1o0ws 008A0 0043,
-+ ,0.744,0.634,1.598,1.266,1.548,0.596,1.263,2.087,

£ O TEL B e S SN0 MDS D SEE., B Se RO Sie D D08 A SO e
+ L. Sae 0reed, LoAES, 008, —0l056, 1. 577, 0,002 ,0.0853,.00012 1667,
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SO, DS BEL0L P0S, 4. 4 12 0L E 66, S D EE . 00E B TR U500, Sl e A
1
N = s0

library (RZWinBUGS)
Losding regquired package: cods
reguired package: lattice

1: package 'R2WinBUGS' was built under R wersion 2.10.1
2: package 'coda’ was built under R wersion z.10.1 -
3: packagse !'lattice’ was kbuilt under R wersion 2.10.1
| = i
<1 I ][]

) 4 = o & .
gﬂ 4 ﬁu”mamaﬂﬂmnsua”lmazﬂmiaﬂﬂ;ﬂmm R2WinBUGS
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2. ahalaidudmivadesinuiednseidmundsausmhdidaon
Tsunsuimin lasasde ldanideanis
> bayesian <- function() {
+for(iin1:N) {
+ x[i] ~ dnorm(mu,tau)}
+mu ~ dnorm(0, 0.01)
+ tau ~ dgamma(0.01, 0.01)
+ sigma.squared <- 1/tau
+ sigma <- sqrt(sigma.squared)
+}
3. fmuadevealandulude 2 Tasmsadaidmiusanu3nnmds
> filename <- file.path(tempdir(), "bayesian.bug")
> write.model(bayesian, filename)
4. fmuadulsivzsiiduniszuanaluTsunsuiusnondids mindaedaihdanls
xuag AN S
> data <- list("x", "N")
5. afumisudulugdvealediudodida
> inits <- function() {list(mu = 1, tau = 2)}
6. muuamInimesideamslilszunana Fa0ndotiadeansm 1,0 uag o°
MM
> parameters <- list("mu", "sigma", "sigma.squared")
7. WhlsunsuendBumalszinanannlisunsuiuinlaeldmisimualdlude 4 5
uaz 6 Taeldmda
> normal.sim <- bugs(data, inits,parameters, model.file = "bayesian.bug",
+ n.chain = 1, n.iter = 11000,n.burnin = 1000, n.thin= 1,
+ debug = TRUE, bugs.directory = "c:/Program Files/WinBUGS14/",

+ codaPkg = FALSE)
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File Edit ‘“iew Misc Packages Windows Help
|
TR Console '['5
> normal.sim <- bugs(data, inits,parameters, model.file = "bayesian.bug™, =
#-gischahin e d, - fid eed -2 TN000; ns bt adn: = 000 ;- a tlhuns- A,
+ debug = FALSE, bugs.directory = "o:/Program Files/WinBUGI14/™, )
+ codaPkg = FALSE) 3
> normal.simiswnmarcy

wEan ad 2.5% 25% 50% 5%
mu 0.9544755 0.08963215 0.5095975 0.9243 0.9342 1.044000
Sigma 0.6419535 0.06662164 0.5268975 0.5949 0.6366 0.632200 &
Sigma.squared 0.416542Z5 0.03808851 0.2776000 0.3540 0.4053 0.4663Z5
deviance 97.0318990 2.02503120 95.0700000 95,6100 96,4300 97.770000

97.5%
T 1.18z000
Sicpa 0.786200
gigma.sgquared 0.615005
deviance 102 . 500000 |2
<1 I ][]
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File Edit Wiew Misc Packages Windows Help

.

Console e e =]
|
library (RZWinBUGS)
% = ©19,8,3,7,4,4,5,7,6,8,3,8,3,9,7,6,3,4,8,7,7,7,2,9,4,
5,8,5,2,10)
M = 30

bayesian <— function(){
Tor |4 Fn T & M)

®[1] ~ dbin(p,MN)}

p ~ dbeta(l, 1)

¥

filenswme <— file.path(tewpdir (), "bayesian.bug™)
write.model (bayesian, £ilename)
file.show(filensawe)

data <— list ("x", "NT)

ipnits <— functiow(){liscip=0.3)1}

paremeters <- list("p"™ )

Binomial.sim <— bugs (dats, inics, paramecers, model.file = "bayesian.bug”,
n.chain = 1, n.iter = 11000,n.burnin = 1000, n.thin = 1,

debug = FALSE, bugs.directory = "c:/Program Files/WinBUGS14/ ",

codaPkyg = FALSE)

R T T A A R S R R A 4

print (binowial.sim)
Inference for Bugs model at "hayesian.bug”, fit using WinBUGS,
1 chains, each with 11000 iteraticons (first 1000 discarded)

n.sims = 10000 iterations saved
mesn sd  Z.5% z5% 50% 75% 97.5%
3 o.z 0.0 o.z o.z Oz o.z o.z

devisnce 135.8 1.4 134.8 134.9 135.3 136.2 140.0

DIC info {(using the rule, pD = Dbar-Dhat)
pD = 1.0 and DIC = 136.8
DIC is =n =stimate of expected predictive error (lower deviance is hetter).

>
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