Math 262 — 9 October 2019

HYPERGEOMETRIC DISTRIRUTION
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1. Suppose that in a batch of 20 items, 2 are defective. If 5 of the items are sampled at random:

(a) What is the probability that none of the sampled items are defective?
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(b) What is the probability that exactly 1 of the sampled items are defective?
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(c) What is the probability that exactly 3 of the sampled items are defective?
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(d) On average how many defective items will be found in a random sample of 5 items?
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(e) What is the probability that the number of defective items sampled is within 2 standard
deviations of the mean number?
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2. Let X be a hypergeometric random variable with parametersn, M, and N. Let Y be a binomial random
variable with parameters n and p = % Are E(X) and E(Y) always the same? How does Var(Y)

compare to Var(X)?

E(X)= n &= np= E(Y)
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plot(0:10, dhyper(0:10, 10, 26,‘10), col="red") plot(0:10, dhyper(0:10, 100, 200, 10), col="red")

points(0:10, dbinom(0:10, 10, 1/3), pch=4, col="blue") points(0:10, dbinom(0:10, 10, 1/3), pch=4, col="blue™)
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3. Suppose you have a coin that, when flipped, shows heads with probability p.

(a) You flip the coin repeatedly until the first time the coin shows heads, and then you stop. Let X be
the number of coin flips, until (and including) the first flip that shows heads. What is P(X = 3)? What
isP(X =k)?

P(x-3)= ()7 .

P(xX=%) = U’r\wp T/T\k,_IH

(b) Let r be a positive integer. Now you flip the coin repeatedly until the coin shows heads r times,
and then you stop. Let Y be the number of coin flips, until (and including) the rth flip that shows
heads. Whatis P(Y = k)?

P(T=r)= ()6 ) p 3=t
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