Assignment 53-1

Riley Paddock
October 14,2020

Given that X ~ U|0, 1], computeCov[X, X?|.
Cov[Xy, Xo] = B[(X1 — X1)(X2 - Xo.
1

Cov[X, X?] = E[(X—E[X])(X*~E[X?))] = / (v~ EIX]) (@~ BX?) 1o de =

/Ol(g;3 — 2E[X? = 2’ E[X]| + E[X|E[X?))dz

As an intermediate step I am going to find E[X] and E[X?] and plug those in.
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b. Given that X;, Xs ~ U|0, 1], compute Cov|[X;, X5].
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Now we are going to find F[X;], E[X3]
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c. Prove that Var[X; + X5] = Var[X;] + Var[Xs] +
2Cov [Xl, XQ]
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Var[X; + Xo] = / (z1 +x9 — E[X; 4+ X))? - p(x)dx =

— 00

For now we will just be working with (1 + 22 — E[X; + X3])? and reducing it
to a helpful form

My first step will be to expand out
([L’l + o — E[Xl + XQ])Q =
(Z1)2+(£L'2)2+E[X1]2+E[X2]2+2.’£1£L'272$1E[X1]72%1E[X2]72$2E[X1]72Z2E[X2]+2E[X1]E[X2} =

[(21)? =221 B[X1)4+E[X1)?]+[(22)? =222 B[ X+ E[X2)?] 4+ 2(21 20 —21 B[ X2) —22 B[ X1 |+ B[ X1 E[ X)) =

(z1 — B[X1)? + (z2 — E[X3])? + 2[(21 — E[X + 1])(z2 — E[X,])]



Now to go back to the integral with this new format

/,OO (21— E[X1])* + (22 — B[X2])? + 2[(z1 — B[X +1])(z2 — E[X2])] - p(z)dz =

o0

| =B s [ (e - B p)des

— 00

2 [ (o~ BIX 4 1))z - BLXG]) - pla)ds =

Var[Xi] + Var[Xz] + 2Cov[X7, Xo]

d. Prove that Cov[ Xy, Xs] = E[X1Xo|E[X4|E[X}]

Cov[ X1, Xs] = / (1 — E[X1])(z2 — E[X3]) - p(x)dz =

— 00

/_oo [Il.’L‘Q - xlE[XQ] - J}QE[X]_] + E[Xl]E[Xg]] . p(ac)dx =

Keep in mind the following for the proceeding steps
° ffooo p(z)dr =1
o [% a-p(x)de = E[X]

e E[X] is a constant and can be pulled out so [*_ E[X]- p(z)dz = E[X]
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[ 0; 129-p(x)da+ [ Z EX1]|B[Xo] p(x)da— / 21 E[Xs]-p(z)da— / 22 E[X1]p(z)dz =

— 00 — 00

oo

E[X1X,] + E[X1)E[Xs] — E[X)] /_OO z1 - p(z)de — E[Xl]/ xg - p(x)dr =

— 00

E[X1Xo] + E[X1]E[Xo] - E[Xo] E[X1] — E[X1]E[X,] = E[X1Xo] — E[X1]E[X;]

Cov[X1, Xs] = E[X1X,] — E[X1]E[Xs)]



