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P(q,=Happy) = ?

P(q,=H)=P(a,=H|q,=H)P(q, =H)
+P(q, =H[q, =S)P(q, =S)

(by Conditioning rule)

=(.8)(.7)+(.2)(.3) =0.62




P(d;=Happy) = ?

P(g;=H)=P(q;=H[q,=H,q,=H)P(q, =H,q, =H)
+P(@; =H|g,=H,q,=S)P(q,=H,q, =9)
+ 2morecases (by Conditioning rule)
:P(q3_H|q2:H)P(q1_H q2=H)+
=P(g; =H|a, =H)P(q, =H|q, =H)P(q, =H) +...
(by Chain rule)

=(7)(:8)(:8)+(.7)(:2)(:2) + (:3)(:2)(.8) + (:3)(:8)(-2)

P(o,=Laugh, o,=Frown) = ?

P(OlzL,OZZF)—P(OlzL02=F|ql—HqzzH)P(ql—quzH)
+P(o,=L,0,=F|q,=H,q,=S5)P(q,=H,q, =5)
+P(01_L'02_F|q1_S’q2_H)P(ql_qu2_H)
+P(o,=L,0,=F|q,=S,09,=S)P(q,=S,q, =9)

by Conditioning rule
:P(01:L|02:F’qlzH1q2:H)P(q1:qu2:H)+---

by Conditionalized Chain rule
=P(o,=L|g,=H)P(o,=F|qg,=H)P(q,=H [g,=H)P(q, =H) +...

by independence of 0,and 0,,and 0,and q,
=P(q,=H)P(0o,=L|g,=H)P(q,=H|g,=H)P(0,=F|g,=H) +...

=(.7)(.2)(.8)(.1)+




P(q,=S|o,=F) =7

P(g,=S|o,=F)= PO, =F16,=35)P(g,=9) by Bayes's rule

P(o,=F)
_ (5)(.3)
P(Ol =F |q1 :S)P(Ch :S)+P(01 =F |q1 = H)P(ql =H)
(93
(.5)(3)+(.D(.7)

P(q;=H|o,=F,0,=L,0,=Y)=7

P(g;=H|o,=F,0,=L,0,=Y)=P(q;=H,q,=H,q, =H|...)
+P(d;=H,q,=H,q,=5]...)
+P(@;=H,q,=S,0,=H|...)
+P(d;=H,q,=5,9,=S]1...)

where

P(q3=H|qZ=qu1=H |01=F102=L103=Y)
_ P(O1=F|02=L|03=Y |q1:H,q2=H,q3=H)P(q1:H,q2=H,q3=H)
P(o,=F,0,=L,0,=Y)
by Bayes's rule

_ P(01:F|q1: H)P(Oz :L|q2: H)P(O:-x:Y |q3: H)P(qa =H |q2 :H)P(qz =H |q1:H)P(q1: H)

P(o,=F,0,=L,0,=Y)




