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Problem 1. Suppose in a population of 1000 deer at a national park, 200 are captured by the
wildlife service. These deer are tagged, say with some identifying mark, and are released back into
the park with the rost of the population. After a period of time, a new sample of 50 decr arc
re-captured. Let X count the number of tagged deer in this group of 50.

a. Does X have the hypergeometric distribution? If so, what arc the parameters?

b. Find the probability that there arc exactly 10 tagged decr in our re-capturc sample.

c. Find the probability that thero are at least 10 tagged decr in our re-capturc sample.

d. Find the probability that there are between 5 and 15 tagged deer in our re-capture sample.

¢. Find the expected number of tagged deer in our re-capture sample.

@ for, X ~Hypw Ceo (200, 1000, 55)

# Problem 1
200 )/ $0o
® P(X=) (___"’ ) = 014344 Tk
(‘“;:) dhyper(10,200, 800,50)
1-phyper(9,200,800,50)
@ F(XZ o) = | - P(ZS"I) ~ 0.559 Iy W)\/per‘(lS,Z@Q,BOO,SO) - phyper(4,200,800,50)

@ P(s<K<i1s)=P(X<s) —P(X<c4) =o. 1561955 [1] 0.143448
[1] ©.559144
[1] ©.9561955
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Problem 2. Suppose that a batch of 100 items contains 6 that are defective and 94 that are not
defective. If X is the number of defective items in a randomly drawn sample of 10 items from the

batch, find
a. P(X =0)
b. P(X >2)
c. E[X]

X ~ Hyper Geo (6,100, 1)

o {r}
()™ dhyper(0,6,94,10)
® P(XR=e)= —/——— =« 0.5223047 1-phyper(Z},6,94,10)

£ — [1] 0.5223047
® Ia(&> 2)= | -PlX<22) = 6. ol 550§ [1] 0.01255108
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Problem 3. In a population of 10,000 people, 8000 are in favor of a proposal for a new law.
Suppose that a poll of 25 people is taken. Find the probability that between 15 and 20 people
in the poll are in favor of the proposal, assuming (a) sampling is done with replacement and (b)
sampling is done without replacement. What do you notice? Make a conjecture about when the
binomial and hypergeometric distributions give similar probabilities.

~ . Jovo
@ X ~ B (';L;, _“‘) # Problem 3
S
pbinom(20,25,0.8) - pbinom(14,25,0.8)
F( IS5€ X €20) > 05733708 phyper(20,8000,2000,25) - phyper(14),8000,2000,25)

_ [1] 0.5737708
® \f ~ H_L,Pu Gen (?aw, lo6oo, 25) [1] 0.5740244

F(lS’g X € 20)® 0.5F4024y



