Math 262 — 18 October 2019
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2. Suppose random variable X has probability mass function P(X = x) = =
(a) Verify that this is a valid probability mass function
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(b) Compute the expected value of X from the pmf.
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(c) Find the moment generating function My(t). If you think for a moment (ha!), it is possible to write
My (t) without using any summation signs or addition symbols
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(d) Compute My (0) Does your answer agree with your answer for part (b)?
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1. Let X be a discrete random variable with mgf My(t), and letY = aX + b.
(a) Show that the mgf of Y is et? My (at).
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T Y=aX+b, te M) = e My(at).

(b) Use the mgf of Y to show that E(Y) = aE(X) + b and Var(Y) = a?Var(X).

dfferatistes M (£) = be®® My[at) + e My (at) a
MG () = b (b Malat) + & My (at))
() = ¢ (b Me(0) + & Mi(0))
B E(Y) = b v ()

Gmlach MY (&) = e (b2 Mylat) + 20k Mi(at) = azMy”(o\e\}
so E(C)= My (0) = 6 My (0) + 2ak My (0) + 4" My (O) = &« 2ab E(X )+ 02 E(X)
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Thost Var (Y) = E(Y?) -E(Y) = b + 20 E(X) « (X - (b + aE(X))
= a" E(x)) - o E(x)*= o Var (X)
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2. IfX ~ Poisson()) show that My (t) = ghlef-1), = !
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3. Let X represent the number of insurance policies sold by an agent in a day. The moment

generating function of X is Mx(t) = 0.45e* + 0.35e%" + 0.15e3" 4 0.05e*", for —0 < t < oo,
Calculate the standard deviation of X.
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4. The monthly amount of time X (in hours) during which a manufacturing plant is inoperative

due to equipment failures or power outages follows approximately a distribution with the
following moment generating function:

1 2
Mx () = <1_— 7.5t>

The amount of loss in profit due to the plant being inoperative is given by ¥ = 12X + 1.25X 2,
Determine the variance of the loss in profit.
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