Worksheet Solutions
MATH 262 + Day 30

1. Let X ~ Unif[-1,1] and Y = X?.

(a) Compute E(X), E(Y), and E(XY).

(b) Are X and Y independent? Are X and Y correlated? Why or why not?

>< and Y are de.oenderd- since \(:Xz
X and Y ae uncorrelated since E(X\ﬂ:E(X\E(\()

I. Two standard, fair dice are rolled. Let X; and X, be the numbers that appear on the dice.
II. An urn contains balls labeled 1, 2, 3, 4, 5, 6. Let ¥; and Y, be the numbers on two balls
drawn without replacement from the urn.

2. What is the distribution of X; and X,? How about the distribution of ¥; and Y,?

><‘/ Xi/ \{u and Y. are all Unh%r‘rvx(/ distributed on {1] 2,3,11,5/€§,

3. What are the expected values of X, X,, Y;, Y,? What are the variances of these random variables?
— ? 2 2
C(X\j:z E(X?’):—é—({+2 +32+L{2+51+6?>:_q6{_
_ a _[(z2\*_ 35
Var(x) = 4-(2)"= 35

Since X\ X, \{ od Yy all have He  same distribution,

Hney have Hne Some exped-eo{ Values  and  Varlances.
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4. What are E(X; + X;) and Var(X; + X,)?
By linearity,  E(X+ X.)= E(X,) + £(x.) =
Since X, and X, are indeperdert,
Vor (X, + Xa) = Vor () = Var(X,) = 2

5. What and E(Y; + Y;) and Var(¥; + ¥,)?

By linearity, E(¥+¥)= E(V)+E(V) = 7
Since Y, and Y, ace dependent

|

\/ar (Yﬁ \(Z\ = Var(\ﬂX + \/ar'(\(L) + ) Cov (\(, Yz)

g
= 3% —‘-gﬁ_— +2< 2_>=_5_é_ | ¢

Il

Iz / 3

Cou (¥, %) = ECOY) - ECOE(L) = F-%%
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6. Sketch the pmfs of X; + X, and Y; + Y,. How does this help make sense of the means and
variances that you found for these sums?
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7. Generalize to rolls of n dice: find E(X1 + -+ Xn) and Var(X1 + -+ Xn).
E(Xi e X2y = E(X)+ -+ E(X.) = 22
by independence, Ve (X -+ £ X)) = Vor (X« + Vor (X = 351/\

8. Similarly, generalize to choosing n balls from the urn. Find E(Y; + -+ + ¥;,) and Var(Y; + - + ¥,).

l\Jow n <6,
As before, E(N,+-+Y.)= 72

Ho»\)eveq now \/W (\( + - 3 \/or( '> + 2 ZJ C°V<\(;/\(i)

35n. ( _Z> _ 35n =W+ Tn _ 92n - 7n® _ 7n<é—r\5
\7_ z

12 12 DY

Note +hat if n=b, the variance is zero
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