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Generality
Simplicity



• Data access and manipulation

• Parameter and node initialization

• Specification of conditional posterior



Adaptive Random Walk
Metropolis-Hastings



θ(t+1) = θ(t) + εt

εt ∼ f(φ)



Symmetric

q(θ′|θ(t)) = q(θ(t)|θ′)



a(θ′, θ) =
π(θ′)
π(θ)



θ(t+1) = θ(t) + εt

εt ∼ f(φ)



Likelihood Methods



bernoulli_like
beta_like

binomial_like
categorical_like

cauchy_like
chi2_like

dirichlet_like
gamma_like

geometric_like
half_normal_like

hypergeometric_like
inverse_gamma_like

lognormal_like
multinomial_like
multivariate_ 

hypergeometric_like
multivariate_normal_like
negative_binomial_like

normal_like
poisson_like
uniform_like

uniform_mixture_like
weibull_like
wishart_like



Prior methods





Coal Mining Disasters



Xt≤k ∼ Poisson(λ1)
Xt>k ∼ Poisson(λ2)

k ∼ Uniform(1851, 1962)

















Diagnostics
(or, how to know when you’re done)









User’s Guide



CMR Models in PyMC



CLOSED CR 
MODELING

• Based on Huggins conditional likelihood

• Heterogeneity modeled via logit-normal 
distribution of individual random effects

• N is a derived parameter

• Half-normal prior (precision =1/106) on SD of 
random effects

• Tested with simulated data:
N=100,  p=c=0.3,  k=5,  CVh=0.10



PYMC code
Priors and random effects

PRIOR on precision

 self.half_normal_prior(sd,1./b**2)

RANDOM EFFECT DISTRIBUTION

self.normal_like(self.indiv, 0., self.tau)





Convergence diagnostics

β0 τ



Trace and posterior of N^



Goodness of Fit
Normal likelihood
(random effect) Bernoulli likelihood



OPEN ESTIMATION

• Ring-recovery example for American black 
ducks

• Age-, sex-, and time- specific Brownie 
parameterization

• Incorporation of additive vs. compensatory 
mortality via an ‘ultrastructural’ approach







Additive  model

Saf

Sjf

Sam

Sjm



b1

τs



Convergence Diagnostics
(100/50K)

SJF b1



Convergence Diagnostics

τs



GOF
Normal likelihood
(random effect)

Multinomial likelihood



PyMC

• Free and open

• Easy

• Modular

• Extensible

• Reasonably fast



Future development



David Huard
Anand Patil



Parallel chains
RJMCMC

SQL backend
Specialized modules



http://trichech.us

http://code.google.com/
p/pymc

http://trichech.us
http://trichech.us
http://code.google.com/p/pymc
http://code.google.com/p/pymc
http://code.google.com/p/pymc
http://code.google.com/p/pymc

