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7*-!/8(*+/2/4-4/^*!+(^,/4-!41<1!tD?7-{MTIu!41*+(*8,h-!7*!8(@/?*-81,!,h?/81!#$'o7)$!o!
;1,!+-*+1R!1E@+/*-81!o!0!7*!8(@/?*-81,!,h?/81!#$'(3,-"R!G7(!;7(8(!@(,!1E@+/*-81!1!;(,Q
@/@+(*+(R!0!(@+-!à.+/<-!;1@/E/./8-8!;7(8(!+(*(,!41*@(47(*4/-@!;-,-!(.!(@+-+7+1!<18-.!8(!
8/4'-!/8(*+/2/4-4/^*!+(^,/4-S!



>IIn!3BefBqP!

&'(1,/-![U"%TU$$JA!X#Q$$c!

X[

B*!47-.G7/(,!4-@1R!0!(*!+(,4(,!.7?-,R!@(!@7@4/+-*!-.!<(*1@!81@!47(@+/1*(@!-4(,4-!8(!
.-!41*4(;4/^*!8(!.1@!7*/:(,@-.(@!G7(!@(!(@+Ü!+1<-*81!(*!41*@/8(,-4/^*!0!(*!.-@!G7(!(.!
-,+h47.1! *1! (*+,-! (*! 8(<-@/-81@! 8(+-..(@S! H-! ;,/<(,-! -+-á(! -! 47Ü.! (@! (.! 4,/+(,/1! 8(!
/8(*+/8-8!G7(!@(!(@+Ü!@1@+(*/(*81!1!-@7</(*81!-4(,4-!8(! .1@!7*/:(,@-.(@!1R!8/4'1!8(!
1+,-!<-*(,-R!47Ü.(@!@1*!.-@!41*8/4/1*(@!(*!.-@!G7(!81@!+],</*1@!?(*(,-.(@!8(@/?*-*!(.!
</@<1! 7*/:(,@-.S! H-! @(?7*8-! 47(@+/^*! (@! 47Ü.(@! @1*! .-@! 41*8/4/1*(@! (*! .-@! G7(! 7*!
7*/:(,@-.! (C/@+(! (*! 7*! <7*81! ;1@/E.(S! B@+-@! 81@! 47(@+/1*(@! +-<E/]*! @(! @7@4/+-*! @/!
(C+(*8(<1@! .-! 8(2/*/4/^*! 5,/;(5-*-! 8(! 8(@/?*-81,! ,h?/81! -*+(,/1,<(*+(! <(*4/1*-8-R!
;,1;7(@+-! /*/4/-.<(*+(!;-,-!.1@!+],</*1@!@/*?7.-,(@R!-!.1@!+],</*1@!8(!?]*(,1!*-+7,-.!1R!
(*! ?(*(,-.R! -! .1@! +],</*1@! 8(! ?]*(,1! 8(! .-! @/?7/(*+(!<-*(,-A! a*! 8(@/?*-81,! #! 8(! 7*!
?]*(,1!?!(@!)I?+#"!@/!8(@/?*-!?!41*!,(@;(4+1!-!+181@!.1@!<7*81@!;1@/E.(@!(*!.1@!G7(!?!(C/@+(!
0!."'#$&+?.3'7.'?g.$)"'#+&-+.-"'#$'?',".')$&2$,-"'3'.+.?p.'E7.#"'2"&+C%$S!
B@+-! (C+(*@/^*! 8(! .-! *14/^*! 8(! ,/?/8(_! -! .1@! +],</*1@! 8(! ?]*(,1! o! (*! .-! G7(! (.!

?]*(,1! ?! (@! 41*4(E/81! 41<1! 7*! 7*/:(,@-.! o! *1! '-! @/81! +1<-8-! (*! 41*@/8(,-4/^*!
@72/4/(*+(<(*+(R!-!</!(*+(*8(,R!(*!.-!E/E./1?,-2h-!@1E,(!(@+-!+(<Ü+/4-R!@/!E/(*!;-,(4(!@(,!
.-! (C+(*@/^*! *-+7,-.! 8(! .-! 8(2/*/4/^*! 8(! 8(@/?*-81,! ,h?/81! ;,1;7(@+-! ;1,! n,/;5(!
/*/4/-.<(*+(!;-,-!.1@!+],</*1@!@/*?7.-,(@S!Y(,1!(*!4-,-4+(,/_-4/1*(@!8(!(@+(!+/;1R!(*!.-@!
G7(!@(!-;(.-!-!7*/:(,@-.(@R!.-!&$EQ.-+,3!8(!.1@!+],</*1@!8(!?]*(,1!*-+7,-.!0R!(*!?(*(,-.R!
8(!.1@!+],</*1@!8(!?]*(,1!*1!;7(8(!:(*/,!8(@:/*47.-8-!8(!.-!E$-3(I&+,3!G7(!-81;+(<1@!
41*!,(@;(4+1!-!.-@!(*+/8-8(@!8(@/?*-8-@!;1,!(..1@S!

H7/@!6(,*Ü*8(_!=1,(*1!
a*/:(,@/8-8!)1<;.7+(*@(!8(!=-8,/8!

.7/@S2(,*-*8(_é2/.1@S74<S(@!

YD)I!)DHeI!N!ZIMO!Pv=IOPR!(8@S!TUULS'B@$'6"7-%$#?$'4"E23.+".'-"'*@+%"&"2@:'"('*&:K
,@"%"?:S!O(l!v1,5rDE/*?81*A!317+.(8?(S!

&'/@! (C4(..(*+!:1.7<(R! +'(! .-+(@+! -88/+/1*! +1! +'(!317+.(8?(!Y'/.1@1;'0!)1<;-*/1*@!
@(,/(@R!4-**1+!E(!-447@(8!12!-!.-45!12!-<E/+/1*S!q(/?'/*?Q/*!-+!cT!4'-;+(,@!1:(,!K[X!
;-?(@R!/+!122(,@!-!41<;,('(*@/:(!@7,:(0!12!+'(!(-,.0!'/@+1,0!12!;'/.1@1;'/4-.!;@04'1.1Q
?0j!27..R!*7-*4(8R!-*8!1Em(4+/:(!41<<(*+-,/(@!1*!+'(!4(*+,-.!/@@7(@!12!+'(!8/@4/;./*(!E0!
/*+(,*-+/1*-..0!,(?-,8(8!@;(4/-./@+@j!-*8!-!21,l-,8Q.115/*?!;(,@;(4+/:(!+'-+!;,1</@(@!+1!
/*@;/,(!*(l!@+78(*+@!-*8!@(-@1*(8!,(@(-,4'(,@!-./5(S!&'(!(8/+1,@!;,(@(*+!+'(!:1.7<(!
-@!-!@744(@@1,!+1!O(8!>.145F@!.-*8<-,5!$LXU!;7E./4-+/1*R!6$3#+.?&'+.'*@+%"&"2@:'"('*&:K
,@"%"?:R!-*8!/+!/@!-!l1,+'0!'(/,!l'1@(!(C;-*8(8!@41;(R!,(.-+/:(!+1!/+@!;,(8(4(@@1,R!/@!-*!
(22(4+/:(!<-,5(,!12!+'(!8/<(*@/1*@!-.1*?!l'/4'!+'(!8/@4/;./*(!'-@!2.17,/@'(8!/*!+'(!/*Q
+(,:(*/*?!0(-,@R!-*8!'1l!*(l!+(4'*1.1?/(@!-*8!<(+'181.1?/(@!'-:(!?(*(,-+(8!*1:(.!
4,1@@Q8/@4/;./*-,0! ,(@(-,4'! ;,1?,-<<(@S! f*! @;/+(! 12! +'(@(! -8:-*4(@R! '1l(:(,R! <-*0!
2-</./-,!41*4(;+7-.!-*8!+'(1,(+/4-.!1E@+-4.(@!o!41*4(,*/*?!,(874+/1*!-*8!(C;.-*-+/1*R!
41*@4/17@*(@@R!-*8!;(,@1*'118!o!-,(!@'1l*!+1!E(!-@!@7E@+-*+/-.!-@!(:(,S!!
! &'(!2/,@+!;-,+!12!+'(!4"E23.+".'+17,@!+'(!'/@+1,0!12!+'(!8/@4/;./*(R!E(?/**/*?!l/+'!-!
;-/,! 12! (*+,/(@! 4'-,+/*?! +'(! ,-+/1*-./@+! -*8! (<;/,/4/@+! ,11+@! 12! <18(,*! ;@04'1.1?0S!
&'(@(!4'-;+(,@!-,(!,/4'!/*!'/@+1,/4-.!*-,,-+/:(R!-*8!@(,:(!+1!/*+,1874(!-!5(0!,(47,,/*?!


	Casini.pdf
	Introduction
	Recursive Bayesian nets
	Cancer application
	RBNs as models of mechanisms
	Alternative models for prediction, explanation and control
	Conclusion


