Functions of Independent RVs

X and X, are two independent draws from the same RV

Xy, X, is called a Random Sample (RS) of size n=2

Joint PMF: f(x1, X, ) =P[(X;=x1) N (X2=Xy)]
=P[(X;=x)] - P[(X2=x1)] since X, and X, are independent
= fi(x)) - f2(x2)

o Example: hY
st :
X, =# of spots on the 1™ toss of a die 2>  fix)=1/6 x;=1,2,...,6, z.0.w.
X, =# of spots on the 2" toss of a die 2> Hi(x)=1/6 x,=1,2,...,6, z.0.W.
——
_ _ _ S,
f(x;, X, ) = 1/36 x=1,2,...,6; x,=1,2,...,6; z.0.W.

E[h(X,,X,)]=2 2 h(x,x,) f(x,x,) =2 D h(x,x,) () f(x,)

o Y=X;=X,
E[Y]=E[XX,]= 3 Y (xx,) £i(x)fo(x,) =

xeS) xe$,

Moment Generating Functions:

o Y=X +X,
M, (t)=E[e" |=E[ ") ]=

var(X, + X,) =E[(X1 +X)— (1 +ﬂ2)]2

= E[(X, - )+ (X, — )]

:E[(Xl _ﬂl)z +2(X1 _lul)(Xz _/uz)"'(Xz _ﬂ2)2:|2
:E(Xl _/ul)z +E[2(X1 _,ul)(Xz _ﬂz)]+E(X2 _/Jz)z

= var(X,)
=var(X,)

+2E(X, — ) E(X, — p,) + var(X,)
+ var(X,)
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