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«  Condihonal e)xl)ec‘l‘od‘fov- EC Xl Y= y]

* Calculate eXFed‘ouﬁm B)/ Cor\d«‘,h‘wfma
eECx1 = E(ELX[YI]

IF Y s a discrete rv. then we have

ELXT = % ELX|Y=4] P{Y=y}

Below we Ca,}ue O.n exqm‘sle.



Examp\t 1.
A miner is trapped in a mine containing 3 doors. The first
door leads to a tunnel that will take him to safety after 3 hours
of travel. The second door leads to a tunnel that will return
him to the mine after 5 hours of travel. The third door leads to
a tunnel that will return him to the mine after 7 hours. If we
assume that the miner is at all times equally likely to choose
any one of the doors, what is the expected length of
time until he reaches safety?
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Solution: Let X denote the |eu51‘1\ e£ time (ti\ EOMH)
wnhl the miner Veaches safety.

Let \( denste the door that fre Cheese 1in The ‘F"M’

time .

B Prop 2,
T eCx1 = E[ ECX|YI]

E[X|Y=1] PfY=1}
+ EL x| Y=21- P{ Y=}

I



+ E[x[ Y=l pir=3}

= BL(EEX,YHI + ELX|Y21+ E[X|Y=3]>

= %(3+(5+E[x1)+(7+5|:><1))_
Sol\}l% "HME Q?W«Hom/ we Dbtmﬁa

E[XJ = 3*3-1'7 = |5 (ﬁnum)
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Def. Let X be arv. and t€ R Define
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My = ELe ],

For convehieny, We GII}SD th\‘l’e_ M(t)= Mx(ﬂ and
call it the moment gehem‘l‘{ng {E’undﬁ‘w 0-g >< .
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EXamq)[e 5, Lgf X be & %orw\Q Y V. Wi'th mean H
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Thme. Lef X, Y be two ru's.
_—L‘F i tu >0 Sud,\ J(?Lw\,t
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Examrl‘l 8. Let X) Y be Independont Po.‘ssw vU’s With
ParaMeJ('ers )\ A,ore s‘;ed‘;‘\lely

Show tht X+\( 15 o POI“Oh rv. with Pamme{‘qr
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B} Examrbf* and Tl\m6, X+Y hay the Poissoh

distibution with ramm o heh 4



