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Develop a solid, practice-oriented understanding of sensitivity analysis and uncertainty
quantification (UQ) for systems biology models. Starting from local sensitivities and one-at-a-
time (OAT) analyses, you will move to global variance-based methods (Morris, Sobol) and full
uncertainty propagation with Monte Carlo and Latin hypercube sampling. The focus is on
building robust, reproducible pipelines in Python/R and COPASI for ODE, logical and metabolic
models, and communicating results via clear plots and reports.
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S e s s i o n  I n d e x

Session 1 — Concepts & Local Sensitivity Analysis Session 2 — Global Sensitivity: Morris, Sobol &

Variance-Based SA Session 3 — Uncertainty Quantification & Propagation Session 4 — Mini

Capstone: SA & UQ for a Systems Model

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

Concepts & Local Sensitivity Analysis

Why sensitivity & UQ for systems models?

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

o u t p u t s  r i s k  &  d e c i s i o n  s u p p o r t

Local/derivative-based sensitivity

Sensitivity Analysis & Uncertainty Quantification (UQ) —
Hands-on
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f i n i t e  d i f f e r e n c e s  n o r m a l i z e d  s e n s i t i v i t y  c o e f f i c i e n t s

o n e - a t - a - t i m e  ( O A T )  a n a l y s i s

Toolchain & simple workflows

P y t h o n :  N u m P y / S c i P y ,  S A L i b  ( i n t r o )  R :  F M E ,

s e n s i t i v i t y  p a c k a g e  C O P A S I  l o c a l  s e n s i t i v i t i e s

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

Global Sensitivity: Morris, Sobol & Variance-Based SA

Sampling strategies for global SA

p a r a m e t e r  r a n g e s  &  d i s t r i b u t i o n s  M o n t e  C a r l o

s a m p l i n g  L a t i n  h y p e r c u b e  s a m p l i n g  ( L H S )

Morris & Sobol methods

M o r r i s  s c r e e n i n g  ( µ * ,  σ )  S o b o l  f i r s t - o r d e r  &  t o t a l

i n d i c e s  v a r i a n c e  d e c o m p o s i t i o n  &  i n t e r p r e t a t i o n

Implementation & visualization

P y t h o n  S A L i b  R :  s e n s i t i v i t y ,  l h s  t o r n a d o  p l o t s  &

s e n s i t i v i t y  b a r s

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

Uncertainty Quantification & Propagation

Sources & types of uncertainty

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

n o i s e  s c e n a r i o  &  m o d e l - f o r m  u n c e r t a i n t y  ( o v e r v i e w )

UQ workflows & propagation

M o n t e  C a r l o  p r o p a g a t i o n  L H S - b a s e d  U Q  p r e d i c t i o n

b a n d s  &  c r e d i b l e  i n t e r v a l s

http://www.nthrys.com
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Tools & reporting

P y t h o n  ( S A L i b ,  S c i P y ,  N u m P y )  R  ( F M E ,  s e n s i t i v i t y )

C O P A S I  U Q  ( o v e r v i e w )

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

Mini Capstone: SA & UQ for a Systems Model

End-to-end case study: apply SA & UQ to a chosen model

(ODE/logic/metabolic)

T h e o r y  +  P r a c t i c a l

Interpretation & decision support

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

o u t p u t s  c o m m u n i c a t i n g  r i s k  &  u n c e r t a i n t y

Deliverables

P D F / H T M L  S A  &  U Q  r e p o r t  P y t h o n / R  n o t e b o o k  +

s c r i p t s  e n v i r o n m e n t . y m l / r e q u i r e m e n t s . t x t

http://www.nthrys.com

