WINBUGS SOFTWARE: INTRODUCTION, SETUP, AND BASIC ANALYSIS

920

Table 3.1 Univariate distributions available in WinBUGS

Distribution name ~ WinBUGS syntax Probability or density function f(zx) Mean Variance

Discrete distributions

(1) Bernoulli x ~ dbern(p) p"(1 -p)' = P p(l — p)
(2) Binomial x ~ dbin(p, n) nip* (1 — p)" 7 /[zl(n — =)1] np np(l — p)
. . K K .
{3) Categorical x 7 decat(p[l) j MSHH TP MUHH~ [z — E(a))%p.
(4) Negative binomial x ~ doegbin(p, 1) (z+7 - )p"(1 - p)*/[={(r — ) r(1-p)/p r(1 — p)/p*
(5) Poisson x ~ dpois(lambda) exp(—A)A¥ /a! A A

Continuous distributions

(6) Beta x ~ dbeta(a, b) T(a+ bz (1 — z)* 1 /[[(a)I'(b)] af{a+b) ab/[(a + b)%(a + b+ 1)]

(7) Chi-squared x ~ dchisqr(k) See gamma(k /2, 2 k 2k

(8) Double exponential x ~ ddexp(mu, tau) w.ﬂ exp(—T|z ~ p|) 14 V2/T

(9) Exponential x ~ dexp{(lambda) Ae ** 1/ 1/2
(10) Gamma x ~ dgamma(a, b) bex® e /T (a) a/b a/b’
(11) Generalized gamma x ~ gen.gamma(a, b, ) rb{bz)™* " exp [—(bx)"] /T(a) [la + L/r)/[pT{a)] [T(a+ 2/r%)[(a) — T(a+ 1/7)2]/[Al(a)]?
(12) Log-normal x 7 dlnorm(mu, tau) v/ T/(2mz"exp ﬁlﬂ\NA_QNH — ?vmu_ ept1/(27) (e 7T —1)e2wt1/T
(13) Logistic x ~ dlogis(mu, tau) A T 1 nls\:valu * w2 /(372
(14) Normal x ~ dnorm(mu, tauw) T/ (2m)exp[—T(x — 1)?/2] m 1/7
(15) Pareto x ~ dpar(a, ¢) actx ! ab/{a — 1) ab?/[(a — 1)%(a - 2)]
(16) Student’s £ x ~ dt(mu, tau, v) U [(v+ 1)/2) £/ 7/(2m) [ (v/2)] " I vr (v — 2)

X T + 1o Nz — tvmg Tlen/z

(17) Uniform x 7 dunif(a, b) 1/(b - a) a/(a+b) (b — a)?
(18) Weibull x ~ dweib{v, lambda) vAz¥ ! exp{—Az") A~ Ve AP + c\_v T, T Ee wdlwv -r Ap -+ .aﬁwvug A2/

Key:p € (0,1 Dz =0,z =0,1...,n, p € (0,1); (3) p[] is a vector of dimension K, x = 1,2,..., K and elements plz] = p, € (0,1),
MUMH_EHﬁ@auc,rm.:ﬁ.ﬂrwt::&aHoﬁrmt:;vo;ssmSLV.P?VCUQZmx.:mzvﬁv@wgavc,yvmx

10, 1)z > 0,a,b,7 > 0, (1) x > 0, p € R, 7 > 0, (13,14, 16)x c R, p C R, 7,0 > 0; (15 x > c,a,e > 0; (1N z € (a,b),a,b € R,a < b;
(18)x > 0,u, A > 0.



