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Introdeciam o WinlPICS

1 1If you want WinBUGS for your home PC

WINEUGE wis developed hy David Splgellalier and collesgis ol the: Modien] Hesearch
Councl] Eiosasisiks Unit In Cambridar, Enghsd. 1T you want WInBUGS for your own
I, you eam downlosd s from

Errps e BEC-bE0. Cam. &C. Uk SiupsSual oong . shal
e s i pet the “key™ Ukt ernmedfiorms che smodent vension im che lull-lunedion wension.

2 Bringing up WinBUGS and Finding Documentation

Scdery WinBELUEH from the “All Frograms™ monu T,

On-Hne: dosmmeaniackon. | avallahile unodor tee “Hiclp™ mom, ad §ean be prined. | wil akso
PuL & wriiken copy of the dosumeniackon on merrve e che Malhemailonl Ssenoms Hhrary.
e e i tekn n ook At che coamplns ax woll o6 che momeal Jienl.

3 Finding the oxample WinBUGS code

Ering wp Neweape and go o the counse weh pagr. Under “Hundoues,” click on “win-
bugsrxampie.” Open Uids document i 4 window, as we will went u ey and pasee [v Inwo

a WinBIMGS window.

4 To it a model using WinBUGS

Mies may be dafined for WinlBEUGEE by using dcher o Smple, B/Sples-e csmmand

languapgr or by drawing praphioml modek. The sieps holow are o the command langusgr
worslmn.

"ThINFE LD Mo
= WINHIIGE parnmeisrhos Lhe sormal disuibadon In wsms of mean and presision

* WINHUCH dos not pemmi impropsr prions, cxmpl for te @f1acd) prior (unifom
o the: wholr: rrad [Ine), which cannou be used Tor procksions. Thiz MENUG] Meommisd:

wiry small values of holh parmeisns Br o FAmMma o apprcimein & gemmagn, 0)

jprior. “This prior |5 ee recommesded e meds proeisions In hiomrehleal meoedels, a8
we Wil disses e In che sEmosiT.

= I you wish o rtimase cthe poserion disuibushon of a fanetion of mode] | parsmeien,
WIinHIMGH can cmempain the Paneidon amnd groornle ssemples of [

= Il 'y wish o Eimeie e peserir pasdieche discbuon of peendal new e,
FIH fEn ROl one of meorm THNATE w0 U dain B This B WInBUMGSET nocash e
an unknown daie wiue v will chen iresl thal s one more unkniss quanidily wo

simulaie.,

1. Sclemy the “FlE™ mism, and from i selem “Nrw™

I Hiphtizhi and ey the code Dnm ke conrs: web page and pese L Inu che WinBAUAGE
e window. You can alsn gvpe In new ende o bl grpe ol window, or lomd In
[proviously-sawed [rmgmTE.

WIinHIMGH aode must Indude Uz lowing seetions: (son cxampic):

w il

w idals (alernoulvely, the dacs may be o ke thas has bern read Inie andothir win-
o |
w Indunl smlue

1 Use the mouse w0 bighlighi the word “mode™ sl the beginning of the mode seecion
of your ende. 'Thom sioel the “Model™ mony o from 1L seoel =Specificadon™ and
them “chick model.” Walch for & mesmge i the bouom of the WinEUCGE window
elther nfirming, the wdldiy of the modd of MpOLINg &rmors.

A. Highlight the word =151 &1 che hrginming of your daia lsung, From the “Spediimion
ol box selet “joad dmia™ Again chock for & mesmpe confirming daus loading or
O,

& In the “Sperifiomiion wol™ bor, cdanpe the momber of chelns [ 1w X

& Hrom ihe “Epapifesion W™ o seeel SComple.”

7. Highlizhi the word Si=™ s i eginning of your inlial wies seedon. Sl the
“Siodel™ mono amd Oom §i seoel “koed Inlis™ Apaln chork for o messmge. You will
Fr o missapr thal sene nodes wm enlunleed. Concmee o ioad isdual wloes for cach
of U pilszr 2 chedne

£ Sclert the “Modod™ menu and “Updase.” ¥ou will be promped for bow momy lierackons
FIH Waml Lo ren U sampler. Hor now, Jusi aceepd thie deloll of 1060,

5 To mpn saving =ampies Irom the posuerior disdbuiion of ke unkniren quessickes In
Four moddel, =edoel che “Infommse™ mem aed “Saomple™ Imm 5 CType the name of
earh purumeter wihosn poserion distribuchs you want s stedy In che window In che
Prompd box (ukds will B jus @ in Ulds shple ccnompie ), and ellck on "sel” alier cach
o



10 Scdery the *Moded™ menu and “UNpdase™ ¥oo will b peremped ke how mesry |usrackons
FURI WEml Lo rmn Uhe spmpler. For mow, anier AHE

11, o e the Oipuions pull-down menu and Be e e “10se g™ & ochecked. This wil
caust all the owipul wre pre aboul o MEuEt © fo inee o singic window [neuesd of
creasing 6 bxllion small windoss clusiering up che seroen,

1% o back wr thi “Hampin midluor™ Box and seinel the desired parsmsior inouke node
hox. Fmeering an eserisk regqeesis ol monlormd nodes. Then, e a8 & Ume, el
“irace” “hiuory,” “sass” “damily,” and “CGRileg” We will discuss the meaning of
this GUEpIL.

13 T pet more pmelsion e your poserior esiimachm, you may miem e othe “Updaie™
box md regquest addlvonnl samples. “Then go back 0 the previous siop o Indude
thoze samples In ehe cunput analysls.

14. T pring the conient of any window, click on U window and iken sehmil dbe “File™

ez and “Frinl”™ 0 you wish, yoo may copy and pesie graphiead and oebalar oo upai
Irom: the “Sample monlue™ windows mo o sinple windos for compeel priniisg,

Now we will ren a seeond exampie, model £ e sieps will be essenuially the sume, bug we:
will load dain irom ewo difermnL s,

1. Ulse il moaese i highllpin che word “mdddd™ ol the beginning of tho model seeckon
for midied 3. “Theen soloel Uke “Sodel™ memu ed Jrom G sslent “Specificuion™ and
thonm “hirck modal.™ WnBUCGEH will wam you that chl mew model will replacn the

meosded wr wore winking with previcusly. "This s ne

T 'The dain for chls probbem B e oes pars - one in L frmed and one inowabin Tor-
me. Fir Wighlight che wortl <517 m che hepinming of your das lsing. From thi
“Spociienilon wwod™ bhox seker “ioad dawe ™ Apain cheek for & messgn confirming dais
losding, o enmon.

I Wi nre loading addivosal datn fnen an exiemal dacs Qe In iahbile lormael. Highllipis
the row of clumn hesdinge, and again dick “losd dacs ™

4. In the “Specifimilon wodl™ box, denpe the mmEsr of chalns e 1w X
& From ihe “Specifioniion ™ Hx scdoel SCommpille™

& Highbizhi the word Sm™ au Uk heginning of your inldal sl seecon. Seoel the
“Biodel™ mmu and fmom i sioel “koed Indlee™ Apaln choek Ior o mesnge. You wil
Fra B missagr thel same e am el eed. Concmee i load nidal yloes for cach
of the ather 2 chedme Fven alier you oed U Inloal values ke che 3rd chedn, sou will
i & messaps saying thore are oniilalod sodes Clisk “gon nle™ w© el WinBMGE

i groorale chem ausEmeackeally,

7. Bolert the “Modod™ menu and “Updase.” ¥ou will be prompled Jor how masy 1ueracons
FUHI Wl Lo ren e sampler. For now, Jusi accepd thn delomll of 100

3

E To mun sving sampies from the posuerior disdbuuion of ke unkniren quest|ckes In
Four miodded, seoel che =Infrms™ mem el “Saomples™ Irom 0 CType the name of
carh purameier whosn poserior distribachon you want s stedy In the window In che
prompd box (ehis will be s mo, sigmmasg, and 5090, and ik on "=2" afer cach
oL

9. Sckort the “Mode™ menu and “Updase."™ You will be prompied for how masy llendons
FIN WAL L0 Pen U SEEmler. Hor now, ofier JH.

10 Cor bk 1o Uke “Sampin monkor box and et an asiersk o moues all monl o]
medios. Then, one ol o Ume, ol “vram™ “hismory,” “mos™, Sdemsliy,” and “CHdlag.”

1L "Things e mode
» WInEUGE M the modal using the mean @ and the pmcksion 178, Howeser, we

askod WinEUCEE ko w0 compuie the wrtanee 02 s chat we could examing uhe
Pesrrior margina disribuchm of o oquaslcy we undonaamd b,

= Wi monkored pj19] In ofer s rXamine the posserior prodieuhr distribugkon for
i W HEsrvaLion

# Einomlal sampling distribuclion for data
4 unkmoun parameier 15 populatlom propartion, p

# model 1

modal
i

¥y ~ dbinip, m

P - dbetal alpha, beta)l
¥

d3ta
lisa{y = ¥, n = 50, alpka = 0.5, kot = O.5)

imlzs

Lisx{p = O.1}
Lisx{p = D.5}
Lisx{p = O.5}

Tea following are o versioes of a model for the same daca.
¥ acmmuEe a noreal saspling discribocion for the data wmloes.



4 Normal mamplieg densicy for daca
Im modal 2, we assome ckat the populaclon precislon s knowe, aed cha 4 Bock mp and taosg unkeoun
Bean m is tha only unkeoun paraEster.

# modal 3

Iz modal 3, we mealistically assema that och populatiom modal
ParuEBELars are unknogm. i

# likalikood

for {1 im 1:0} |
# Normal samplizg diswribocion for data ¥li] = dnorei we, wEuasq b
# Procandizg we know precision 1
# Fopulaticn mean mu 15 unkmoun parzssatar # priors
# We @an also estimate the posterior prodicuive dimribecios by sonicorisg yi19] pu T dnorwdD, 0,000 )

tansy ~ dgEmmai 0.0001, ©0.0001)
ElFmasg <- 1/iansg

¥ mpdal 3 ¥
modil
i Barn 15 @ differanc WEY Lo El.lﬂ dats to WInHOCEE,
# likaliksod
for {1 im 1N} 4 d31a
yii] = doorei me, @Susq b IiEx{l = 19 }
1
# priors addicional dacs
El T doorm(d, O.0001) ¥l
¥

data
ligxdy = c{39, 37, 34, 40, 2, 3\, 14, =, ¥, 3L, 132, 30, 33, 07, 11, 32,
22, 033, W), N = 19, ameg = (02 )

imlcs for model 2
liszi{mm = OF
liszimm = X1}
lisx{mm = 4]}

HEUHRHESHEOHRMREREEENY

fzizs for modal 3



