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e Beta Beta(a, ) distribution. It has density function
B 71 — )Pt
f(th,ﬁ)-— ZBQI,B)
where B(a, §) = T(a)T(8)/T(a + f).
Also, E(X) = a/(a + ) and Var(X) = af/[(a + 8)*(a + B+ 1)].
(

,0<x<1l, a>0,>0

e Exponential Exp(\) distribution. It has density
f@N) =Xe™, z>0, A>0.
Also, E(X) = 1/X and Var(X) = 1/)\%
e Gamma Ga(a, A) distribution. It has density

Aaxa—le—Am

flalo ) = =S

Also, E(X) = a/X and Var(X) = a/\%

, >0 a>0, A>0.

e Normal N(u,o?) distribution. It has density

1 (z — p)”
f(x|p, o) = e exp {— 572 , —00 < x < 00,

—00 < < oo, o>0.
Also, E(X) = p and Var(X) = o2
e Lognormal LN (p,0?) distribution. It has density

1 logz — p)?
fxlp, o) = > €XPp {—%

Also, E(X) = exp(p + 0%/2) and Var(X) = exp(2u + 0?)[exp(c?) — 1].
e Rayleigh R(6) distribution. It has density
f(x|0) = 200" x>0, 6> 0.
Also, E(X) = /7/(46) and Var(X) = (4 — 7)/(40).
e Poisson Po()\) distribution. It has probability function
e M\

j!

},x>0, —o00 < < 00, o> 0.
TV 2mOo

PrX=j|)) = L i=0,1,.... A>0.

Also,
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e Dirichlet Dy(aq, ..., aq) distribution. It has density

d
['(A) 1
flxe,...,zp|ar,. ... 0p) = ———— | | =", A= a;,
H?—1F(ai)¢11 121:
d
0<a;, 0<ua; <1, inzl.
i=1
Also

E(X)—% V. (X.)_M Covar(X; X-)——% (i # §)
: —A, ar i —AQ(A+1)7 ovar 19 <4xy) — AQ(A—i—l), (4 J)
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BUGS functions

Function Usage Definition
Complementary cloglog(p)<-a+bxx log[—log(l —p)] = a+ bz
log log y<-cloglog(p) y = log[—log(1 — p)]

Logical equals

Exponential
Inner product
Matrix inverse

Natural logarithm
Log determinant

Log factorial
Log(gamma function)
Logit

Maximum

Mean

Minimum

Standard Gaussian
distribution function

Power
Probit

Standard deviation
Square root

Unit step

Sum

y<-equals(x,z)

y<-exp(x)
y<-inprod(all,b[])
y[,]<-inverse(x[,])

log(lambda)<-a+b*x
y<-log(x)
y<-logdet (x[,])

y<-logfact (x)
y<-loggam(x)
y<-logit (p)
logit (p)<-a+b*x
c<-max(a,b)
x.bar<-mean(x[])
c<-min(a,b)
p<-phi (x)

z<-pow(x,y)
y<-probit (p)
probit (p)<-a+b*x
s<-sd(x[1)
sigma<-sqrt (tau)
y<-step(x)

x.sum<-sum(x[])

y=1lifzrx=2=z2
y=0if z # 2
y=¢

y =2 aibi
y=a""!

y, x both n X n matrices
log(\) = a+ bz

y =logx

y = log |z]

T 1S a n X n matrix
y = log(z!)

(x
y = log[l'(x)]
y = log[p/(1 — p)]
log[p/(1 —p)] = a+bx
¢ = max(a, b)
¢ = min(a, b)
p= [ (2m) el

i.e. p=®(x)
z = xY
y=2"(p)

o l(p)=a+bx

s =/ 2w —1)*/n
o= r
y=0ifz <0
y=1ifz >0

LTsum — Zz €T
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BUGS distributions

Distribution Usage Definition
Bernoulli r~dbern(p) flr|p)=p(1—p*;
r=20,1
beta p~dbeta(a,b) f(p|a,b) = FF(EEC;F?b))pa_l(l —p)bL;
O0<p<l1
binomial r~dbin(p,n) f(r|pn)= #ﬁr)!pr(l —p)" T
r=0,...,n
categorical ~ r~dcat(p[]) f(r|p1,.. . PR) = Dr;
r=1,2,..., R where R = dim(p)
chi-squared ~ x~dchisq(k) flx | k) =277 2gk/2=1e=e/2 T (k)
x>0
double x~ddexp (mu, tau) flx | p,7)=Te Tle=H,
exponential —o0o <z < oo
Dirichlet pl]~ddirch(alphall) flp|a)= H r ) H it
O<pi<l, >, pi=1
exponential ~ x~dexp(lambda) flz| A= )\e_)‘x;
x>0
gamma x~dgamma (r ,mu) flx|rp) = pa" e /T (r);
x>0
lognormal x~“dlnorm(mu,tau)
flx| w,7) ~a texp[—Z(logz — p)?); x>0
logistic x"dlogis (mu, tau)
flz | p,7) =7e™@ M /(1 +e™@ )2 _00 < < 0
multivariate x[] “dmnorm(mul],T[,])
normal fx |, T) = (2m) NPTV expl—5(x — 1) T(x — p)];
—00 < x; < oo
multinomial ~ x[]~“dmulti(p[],N) f(x|p,N)= H x, H p;
0<p <1, Zz‘pi:l ZZSUZZN
negative x~dnegbin(p,r) fz|pr)= fﬁ{r 1)) P (1 —p)*;
binomial r=0,1,2,...
normal x~dnorm(mu,tau)
f@|p1)=/%=exp[-5(z —p)’; —co<z<o0
Pareto x~dpar (alpha,c) flz | a,c) = acz= @t
xr>c
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BUGS distributions continued

Distribution Usage Definition
Poisson r~dpois(lambda) frA) =e
r=20,1,...

Student’s t x~dt(mu,tau, k)

flz | p,7,k) \/;[1 ()2~ k02,

—00 < & < 00

uniform x~dunif (a,b) f(z]a,b)=1/(b—a);
a<x<b

Weibull x~dweib(v,lambda)

flx v, \) = vz’ Lexp(—Az?);

x>0

Wishart x[,] dwish(R[,],k)

fx | R, k) oc [RIF2[x|(777 D72 exp(—5tr[Rx]);
x symmetric and positive definite

THE END
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