Solutions to practice problems for Expectation Value,
Variance and Covariance.

Problem 1. E[X]| = ffoooffooox x,y) dx dy—f f” dr dy =

42 7ra2

Problem 2. F[X] =0x0.414+1x0.374+2x0.16+3x0.054+4x0.01 = 0.88

Problem 3. E[X] = $4000 x 0.3 4+ $1000 x 0.7 = $500.
Var[X]=> [z — E[X]]2 - f(x) = (4000 — 500)%- 0.3 + (—=1000 — 500)2 - 0.7 =
$5250000.

Problem 4. Premium — 0.002 x 200000 4+ 100000 x 0.01 + 50000 x 0.1 =
500 = Premium = 6900

Problem 5.

(a) Elg(X)] = [2(=3) + 1>} +[2(6) + 1]* L + [2(9) + 1)* L = 209.

(b) Varlg [{g — () } } — {[2(=3) + 1] = 209} L+{[2(6) + 1]* — 209} 1+
{[2(9) +1]* - 209} 3 = 14144
Problem 6.

(a) E[g(X,Y)] =2-1(0.1) + 2 x 9(0.2) + 2 x 25(0.1) + 4 x 1(0.15) + 4 x
0(0.3) + 4 x 25(0.15) = 35.2.

(b) px =2 (0.14+0.2+40.1) +4 x (0.154 0.3+ 0.15) = 3.2
fy =1x0.25+3x0.545x0.25=3

Problem 7.

(a) Var[X] = E(X?) — [E(X)]> = 4 x 0.01 + 9 x 0.25 + 16 x 0.4 + 25 X
0.34+36 % 0.04—[2 x 0.01 +3 x 0.25 +4 x 0.4+ 5 x 0.3 4 6 x 0.04]° =
17.63 — (4.11)2 = 0.738

(b) E[Z] = E[3X — 2] = 3B[X] — 2 =3 x 4.11 — 2 = 10.33
Var(Z] = Var[3X —2] =9Var[X] =9 x 0.738 = 6.64.
Problem 8. Cov[X,Y]| = FE[XY] — uxpuy
E[ folfolxyg(:c—l-Qy)dxdy:%
fo 5 (@ +2y) dy:g (z+1)
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9y) = [y 3 (x+2y) de =1 (dy+1)
1

py = Jou 3 (dy+ Ddy = 5
Cov[X,Y]=3—2 2 =-0.00617

Problem 9. Var[Z] = Var[-2X +4Y — 3] = Var[-2X| + Var[dY]| =
AVar[X] + 16Var]Y] = 68

oo 8 1 9

Problem 10. E[Z] = E[XY] = E[X] - E[Y] = [;"a% du- [} y2 dy =38

Note: Pay attention to the indefinite integral.



