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#of typos ofA P(XA=1)

E#of typos ofB P(X = 10)

Now type a letter, work done by
A w.p. 5E B -p. 5

(a):

IP) can exactly 1typol
discuss by case

->Law of Total
Prob

-Asletter). IP)-Atypes letter)
+ Hesletter)-IP(m B types letter)



IP (exactly error) Atypes letter)

-point mass at1 ofPC1)
-en

=e =el Me-xx- 8(x)

consequence
(b):We find the letter actually has no
-

typos. Given this, IP(letter)?-

cause

IP(cause I consequence)
* i Bayes point mass
-

at o of

IP) B typed letter) no typol P(10)
- ~

-IP(no typol B typed letter) - IP(B typed)
--

wIP (no typol B typed) - IP(Btyped) +
~IP(no typol A typed) - IP(Atyped)

↓

point mass at 0 of PCI)



10.e-x-0
-

-ex5+5



e.g:font densityfix,y)=*(0cx<y<z)
f(x ,y)

(a):fxxy(xy)=fy(y)
fy(y)=f] f(x,y)dx (integrate jointdensity

wirt.* to get
marginal of -)

=(8dx =yy2(0ycz)
So fxY(xy) = =()

(0xxy-z)
(b):CalculateIP(X)Y=1)., 1P(X<=1y=1)
Since the condition is Y=1, we

justneed to take
y=1 in fxy(xy)

toget
fx,y(x)1) =5(x+1)(0xx<1)

As a result,

1P(X =1Y=1) =(fxy(x)1)dx
=((x+1)dx =Fz



1P(X) y=1) =(fx,y(x))dx =1
since fxiy(X)1) has its

support on (0,17

(C):Calculate(E(XYY=y) and verify
SE( x4 y=y) - fly) dy =1Ex

1E(x4Y=y) =S2x2fxy(x(y)dx

=S,8 x.(y +j) dx
-> (xdx +5.)x2dx
=I8y2

So

CHS =S, y2.8ydy=IsSy"dy
=

RHS =1x2 =S? x2fx(x)dX



fx(x) =1fix,yidy=(* **dy =* -x2
(derive fx(x)) (0xxxz)

So RHS =S: ** -*x4dx
=ISxdx+Sxdx -xd
I -
croved,it's
I

Bark:The equation we proved in (C)

is actually the law ofiterated expectation
IE (TE(x4Y)] =IEx

2

tosee why S1E(x4Y=y). fy(y)dy =
1E[E(x-Y],



Denote (ECXY)=h(Y) as a function of Y
C a random variable),

recall how we get 1ECXY), by calculating
IE(XY =y) =h(y) and then replace y with Y.

e.g.
Ifwe know

1E(XY
=y) =y2

then

1E(x1Y) =y2

So IECIE(XY)) =1Eh(Y)

=S hcy). fyly)dy (formula for expectati)

=S1E(x)Y=y). fislyidy -



:X., --,Xn, --- ii.d.
- e

Sn =x+Xz +- - -
+Xn

IESn =n. 1EX,

Var(Sn) =n. Var(X13

standardization:
--

nee
Su-IESn Sn-n-IEX,
-

e⑫Frx,
&NC0,17 (n-x)


