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Problem Solutions: Yates and Goodman,1.7.11.7.51.8.11.8.21.8.4and 1.9.1

Problem 1.7.1
A sequentia sample space for this experiment is

1/4 _H, eHiH, 1/16
1/4 _Hy T, eH;T, 3/16

< 4/4
3/4 1/4 Hy oTiH» 3/16
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(a) From thetree, we observe
P[Hz| = P[HiH,| + P[TiH,| = 1/4

Thisimplies
_ P[H{Hy]  1/16

(b) The probability that thefirst flip is heads and the second flip is tailsis P[H; T,] = 3/16.

1/4

Problem 1.7.5

The P[—|H] isthe probability that a person who has HIV tests negative for the disease. Thisisre-
ferredto asafalse-negativeresult. The case whereaperson who doesnot have HIV but tests positive
for the disease, is called afalse-positive result and has probability P[+|H®]. Sincethetest is correct
99% of thetime,

P[—|H] = P[+|H] = 0.01
Now the probability that a person who hastested positive for HIV actually hasthe diseaseis

Pl+.H] Pl+.H]
PHI+ = Pl+]  P[+,H]+P[+,H]

We can use Bayes' formulato evaluate these joint probabilities.

Pl+[HIPH]
P[+|H]P[H] + P[+|HC]P[HC]

(0.99)(0.0002)
(0.99)(0.0002) + (0.01)(0.9998)
= 0.0194

Thus, even though the test is correct 99% of the time, the probability that arandom person who tests
positive actually has HIV islessthan 0.02. The reason this probability is so low is that the a priori
probability that a person has HIV isvery small.

PH[+] =




Problem 1.8.1

There are 2° = 32 different binary codes with 5 bits. The number of codes with exactly 3 zeros
equalsthe number of ways of choosing the bitsin which those zeros occur. Thereforethereare (g) =
10 codes with exactly 3 zeros.

Problem 1.8.2

Since each letter can take on any one of the 4 possible letters in the al phabet, the number of 3
letter wordsthat can beformed is4® = 64. If weallow each letter to appear only oncethen we have 4
choicesfor thefirst letter and 3 choicesfor the second and two choicesfor thethird letter. Therefore,
thereare atotal of 4-3-2 = 24 possible codes.

Problem 1.8.4

In this case, the designated hitter must be chosen from the 15 field players. We can break down
the experiment of choosing a starting lineup into two sub-experiments. Thefirst isto choose 1 of the
10 pitchers, the second isto choose the remaining 9 batting positionsout of the 15 field players. Here
we are concerned about the ordering of our selections becauseanew ordering specifiesanew starting
lineup. So the total number of starting lineups when the DH is selected among the field playersis

10
( 1 > (15)
Where (15)g isread as 15 " permute” 9 and is equal to

(15)g = 15! /9! = 1,816, 214, 400

Thisgivesatotal of N; = 18,162, 144, 000 different lineups
Problem 1.9.1

(a) Sincethe probability of azerois0.8, we can express the probability of the code word 00111
as 2 occurrences of a0 and three occurrences of al. Therefore

P[00111] = (0.8)%(0.2)® = 0.00512
(b) The probability that a code word has exactly three 1'sis

Plthree 1's] = (g) (0.8)%(0.2)® = 0.0512



