NAME

Long Exam 1

SEPT. 26, 2007
Instructions: Please include all relevant work to get full credit. Encircle your final answers.

MATH 441 - MATHEMATICAL STATISTICS I

1. Five identical bowls are labeled 1, 2, 3, 4, and 5. Bowl 4 contains i white and 5 — ¢ black balls, with

1=1,2,...,5. A bowl is randomly selected and two balls are randomly drawn (without replacement)
from the contents of the bowl.

a. What is the probability that both balls selected are white? Counstruct the appropriate tree
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b. Given that both balls selected are white, what is the probability that bowl 3 was selected? [4]
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2. If events A and B are independent, show that A® and B® are also independent.
[Hint: (A*NB®) =(AUB)*= P(A°NB°% =1- P(AUB)|.
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3. Let ¥ be a random variable with probability mass function given by

P(Y:y)—k@), y=0,1,2,3.
a. Find the value of k. 6]
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4. Suppose Y has the p01sson distribution with mean A = 16.
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b. What does Tchebysheff’s Theorem says about P(10 <Y < ¥@)7 [6]
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5. Geologists estimate that the success probability that an exploratory oil well drilled in a particular
region will strike oil is 0.20. If this estimate is accurate, what is the probability that

a. the first strike comes on the third well drilled? [3]
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b. the third strike comes on the fifth well drllled.( 9_)(| 8’) ( ‘1) =~ ,03%0% % 3]
c. What 3 assumptions did you make to obtain the answers o (a) and (b)? [3]
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d. Find the mean number of wells that must be drilled if the company wants to set up three
producing wells. S Y Nb A ( r=3 , P 9,1) [3]
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6. In the previous question, suppose that they had their third oil strike on the fifth well drilled. Deter-
mine the value of p that maximizes the probability of observing this event. 8]
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7. Suppose Y ~ bin(n,p).

a. Use the definition of expected value to show that F(Y) = np. 6]
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b. Use the fact that V(Y) = E()f -1)) +E(¥ - [E )]2 to show that V(Y) = np(1 — p). [6]
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8. The moment generating function of a random variable Y is given by m(t) = (1 — 5t) 4.

a. Find the mean of Y.
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b. Find the variance of Y.
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9. If Y has a geometric distribution with probability of success p. show that the moment-generating
t

function for Y is m(t) =

— where g =1 —p. (8]
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