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Learn how to calibrate systems biology models using Bayesian inference and Markov Chain
Monte Carlo. This module introduces the calibration mindset, likelihood and priors, Bayesian
updating, and practical MCMC workflows so that you can quantify parameter uncertainty and
generate decision ready predictions.

Model Calibration, Bayesian Inference &
MCMC
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Calibration Mindset, Likelihood & Priors Session 2 — Bayesian Inference Basics &

Posterior Thinking Session 3 — MCMC Samplers, Workflows & Uncertainty Use Session 4 — Mini

Capstone: Bayesian Calibration of a Small Model

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

Calibration Mindset, Likelihood & Priors

What calibration means for systems models

p a r a m e t e r s  a s  u n c e r t a i n  q u a n t i t i e s  d a t a ,  m o d e l  a n d

d i s c r e p a n c y  v i e w  f i t t i n g  v s  c a l i b r a t i o n  m i n d s e t

Likelihood intuition for experimental data

l i n k i n g  m o d e l  o u t p u t s  t o  o b s e r v a t i o n s  s i m p l e  n o i s e

m o d e l s  i d e a  g o o d n e s s  o f  f i t  a n d  r e s i d u a l  t h i n k i n g
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Priors and information sources for parameters

l i t e r a t u r e  a n d  e x p e r t  k n o w l e d g e  w i d e  v s  i n f o r m a t i v e

p r i o r s  c o n s t r a i n t s  a n d  s c a l i n g  i d e a s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Bayesian Inference Basics & Posterior Thinking

Bayesian updating conceptually

p r i o r ,  l i k e l i h o o d  a n d  p o s t e r i o r  e v i d e n c e  a s  a

n o r m a l i z i n g  t e r m  p o s t e r i o r  a s  u p d a t e d  b e l i e f

Posterior summaries and intervals

m e a n s  a n d  m e d i a n s  f o r  p a r a m e t e r s  c r e d i b l e  i n t e r v a l s

i n t u i t i o n  j o i n t  v s  m a r g i n a l  v i e w s

Posterior predictive thinking

s i m u l a t i n g  n e w  d a t a  f r o m  p o s t e r i o r  c h e c k i n g  m o d e l

f i t  c o n c e p t u a l l y  p r e d i c t i o n  i n t e r v a l s  v s  p a r a m e t e r

i n t e r v a l s

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

MCMC Samplers, Workflows & Uncertainty Use

MCMC idea for exploring posteriors

M a r k o v  c h a i n s  a n d  r a n d o m  w a l k s  M e t r o p o l i s

H a s t i n g s  c o n c e p t  G i b b s  a n d  g r a d i e n t  b a s e d  i d e a s

( h i g h  l e v e l )

Convergence and diagnostics intuition

t r a c e  p l o t s  a n d  m i x i n g  m u l t i p l e  c h a i n s  a n d  R  h a t

i d e a  e f f e c t i v e  s a m p l e  s i z e  a w a r e n e s s

http://www.nthrys.com
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Using uncertainty for decisions and design

p r o b a b i l i s t i c  s t a t e m e n t s  o n  p a r a m e t e r s  p r e d i c t i o n

b a n d s  f o r  t r a j e c t o r i e s  p r i o r i t i z i n g  n e w  e x p e r i m e n t s

c o n c e p t u a l l y

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Capstone: Bayesian Calibration of a Small Model

Choose a small dynamic model and data example

t h e o r y  p l u s  g u i d e d  p r a c t i c a l

Set priors, define likelihood and run a simple MCMC workflow

p a r a m e t e r  a n d  d a t a  s e t u p  r u n  c h a i n s  a n d  c h e c k

d i a g n o s t i c s  s u m m a r i z e  p o s t e r i o r  a n d  p r e d i c t i o n s

Deliverables: notebook, posterior plots and short note

P y t h o n  o r  R  n o t e b o o k  h i s t o g r a m s  a n d  t r a c e  p l o t s

P D F  o r  H T M L  p r o j e c t  s u m m a r y

http://www.nthrys.com

