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Introduction 

	 Problem:	
◦ Many	predicPve	models	have	been	developed	in	medicine	as	decision	
tools	but	very	few	have	been	trusted	and	used	in	pracPce	

Proposed	SoluPon:	
◦ Explain	the	model’s	reasoning	
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InstanPate	the	
evidence	
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InstanPate	the	
evidence	

	
Inferred	risk	of	
coagulopathy	
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Why the likelihood of 
this patient to become 

coagupolathic is 
17%? 

How did the 
model come 

to that 
conclusion? 

InstanPate	the	
evidence	

Understanding	

	
Inferred	risk	of	
coagulopathy	
	



What is an explanation? 

	 A	detailed	jusPficaPon	that	makes	something	and	its	reasons	
understandable	to	the	receiver	of	the	explanaPon.	

Types	of	explanaPon	in	BNs	
◦ ExplanaPon	of	the	model	
◦ ExplanaPon	of	the	evidence	
◦ ExplanaPon	of	reasoning	
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Notation 
◦ T:	target	variable	
◦ E:	set	of	evidence	
◦ Esig:	set	of	significant	evidence		
◦ XI:	set	of	intermediate	variables	
◦ X:	set	of	explanatory	variables	
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E	

T		

XI	 	Esig	

X	



Explanation of reasoning 

A	3-level	explanaPon	of	reasoning:	
◦ Level	1:	Esig	that	have	a	significant	effect	on	T	
◦ Level	2:	Flow	of	informaPon	from	Esig	to	T	through	the	unobserved	
variables	XI		

◦ Level	3:	Effect	of	each	Esig	on	the	unobserved	variables	XI	
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Level 1: Significant evidence variables 
	 Impact:	

	 Threshold	of	significance:		
◦ Threshold	θ:	minimum	impact	so	that	e	∈	Esig	iff	ImE(e)	≥	θ	
		

																																														𝐺≜𝑃𝑇 𝐸 − α(𝑃𝑇 𝐸 −𝑃(𝑇))	

																																														 							θ	≜	 𝐷↓𝐾𝐿 (𝑃(𝑇|𝐸)||𝐺)						
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𝐼𝑚↓𝐸 (𝑒)≜ 𝐷↓𝐾𝐿 (𝑃(𝑇|𝐸)||𝑃𝑇 𝐸\e )	



Level 1: Conflict analysis 
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Conflict	Category	 Direc/on	 Impact	
Dominant	 Dconsitent	 ImE(e)	>	ImE(E)	
Consistent	 Dconsitent	 ImE(e)	≤	ImE(E)	
ConflicPng	 DconflicPng	 n/a	
Mixed	consistent	 Dmixed	 ImE(e)t	|	t	∈	dcons(e,	t)	>	ImE(e)t	|	t	∈	dconf(e,	t)	
Mixed	conflicPng	 Dmixed	 ImE(e)t	|	t	∈	dcons(e,	t)	≤	ImE(e)t	|	t	∈	dconf(e,	t)	
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Level 2: Flow of information 
Intermediate	variables	XI		
◦ Middle	step	in	the	reasoning	process	from	Esig	to	T	
◦ Unobserved	variables	
	
Markov	Blanket	variables		
◦ A	variable’s	parents,	children	and	children’s	other	parents	
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Level 3: Effect of evidence on the 
intermediate variables 

For	each	variable	in	XI	:	
◦ Determine	the	subset	of	Esig	that	are	d-connected	to	XI	
◦ Carry	out	a	conflict	analysis				
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A complicated real case study 
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WHY?	
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Level	1:	Esig	that	have	a	
significant	effect	on	T	
•  Threshold	of	

significance	
•  SupporPng	evidence	
•  ConflicPng	evidence	

	

Level	2:	Flow	of	
informa/on	from	Esig	to	
T	through	the	
unobserved	variables	XI		
	

Level	3:	Effect	of	each	
Esig	on	the	unobserved	
variables	XI		
•  SupporPng	evidence	
•  ConflicPng	evidence	
	



An easy real case study 
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WHY?	
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Conclusion 

Benefits	of	an	explanaPon:	
◦ Make	the	model’s	predicPon	more	trustworthy	
◦ PotenPal	benefit	on	the	validaPon	of	the	model’s	structure	
	
Future	Steps	
◦ Enhance	the	explanaPon	visually	
◦ Evaluate	the	benefits	of	the	explanaPon	in	real	Pme	
	

	
6	–	9	September	2016	
	

EVANGELIA	KYRIMI	(QMUL)	EXPLANATION	OF	REASONING	 16/16	



Thank	you	for	your	apenPon!	


