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2. The Hypergeometric Distribution
2.28. Let Y denote the number of defective chips in the sample

5—k

() (%)
a. P(Y =k) = RGE fork € {0, 1, 2, 3, 4, 5}
5
b. E(Y) = 0.5, var(Y) = 0.432,
c. P(Y > 0) =0.416,

2.29. Let Y denote the number of women, so that Z = 10 — Y, is the number of men.

k 10—k

(30)( 20 )
a. P(Y =k) =~ fork € {0, 1, .., 10}
(%)
b. E(Y) = 6, var(Y) = 1.959,
c. E(Z) =4, var(Z) = 1.959,
d. P(Y = 0) + P(Y = 10) = 0.00294,

2.30. Y denote the number of tagged fish in the sample

(1))
(%)

b. E(Y) =2, var(¥) = 1%

c. P(Y >2)=0.6108,
d. P(Y >2) = 0.6083

a. P(Y=k) = fork € {0, 1, ..., 20}

M2.31.
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a P(Y =k) = (lko)o.4k 0.6 % fork € {0, 1, ..., 10}.

b. E(Y) =4, var(Y) =24
c. P(Y >5)=0.3669

2.32.20

2.33.2000

2.34. 2000

2.35. Let U denote the number of spades and V the number of aces.

(%) (=)
o PU =)= S fork €0, 1, S1LE) = 3 var(U) = 333
(D)%)
(%)

2.36. Let U denote the number of hearts and V the number of honor cards.

b. P(V=k) = for k € {0, 1, ..., 4}, E(V) = =, var(V) =

2873

13 39
a P(U=k) = ()i fork € {0, 1, ..., 13}, EU) = 3, var(v) = 392

13-k

16 36
b. P(V=k) = M for k € {0, 1, ..., 13}, E(V) = 4, var(V) = 33

(%)

3. The Multivariate Hypergeometric Distribution
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3.15. Let X, Y, and Z denote the number of republicans, democrats, and independents, respectively, in the sample.

1

40\ (35) (25
P(X =i, Y:j,Z:k):%
()
b. E(X) =4, E(Y) =3.5,E(Z) =2.5
c. var(X) = 2.1818, var(Y) = 2.0682, var(Z) = 1.7045
d. cov(X, Y) = —1.6364, cov(X, Z) = —0.9091, cov(Y, Z) = —0.7955
e. 0.2474

where i, j, and k are nonnegative integers with i + j + k = 10.

3.16. Let X, Y, Z, U, and V denote the number of spades, hearts, diamonds, red cards, and black cards, respectively,

in the hand.

(D)) Gs-)
(%)

a PX=i,Y=j,Z=k) =
()
b. PX=i,Y=))=———————
B ()
13 39
c. PX=i)= Mforie {0, 1, ..., 13}.

(1)
(1))

d PU=iV=j)= )
13
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where i, j, and k are nonnegative integers with i + j + k < 13.

where i and j are nonnegative integers with i + j < 13.

where i and j are nonnegative integers with i + j = 13.
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3.17. Let X, Y, and U denote the number of spades, hearts, and red cards, respectively, in the hand.

a. EQO) =2, var(x) =322

b. cov(X, ¥) =22,

c. EU) =2, var(U) = 1%

3.18. Let X, Y, and Z denote the number of spades, hearts, and diamonds respectively, in the hand.

(D62

i

(%)
b. PX =iy =3,Z=2)=~2>"

4. Order Statistics
4.16.

2

fori e {0, 1, ..., 8}.

k—1\(25-k
a. P(Xs3=k)= M fork € {3, 4, ..., 22}

(¥)
b. E(Xs3) =13

125

C. Var(}(5,3) ==

4.17. 1437
¥14.19.2322

5. The Matching Problem

5.29.
o |k _Jo ]
b Jaalas|o o[
b, k 0 1 2 3 5
P(Ns = k) |[0.3667|[0.3750(|0.1667|(0.0833 @ 0.0083

1 1

c. Covariance: correlation —

100° 16
1 5.30.
a |5 || PW1o = k)
0_0.3678794
1 03678791
2_0.1839409
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where i and j are nonnegative integers with i + j < 9.
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0.0613095
0.0153356
0.0030555
0.0005208
0.0000661
0.0000124
0
0.0000003

H N

b. E(N1o) =1, var(Nyp) =1
c. P(Njp >3)=0.0803

¥ 5.31.

a. See 5.30 (a)

PN =k)

0.3678794
0.3678794
0.1839397
0.0613132
0.0153283
0.0030657
0.0005109
0.0000730
0.0000091
0.0000014
0.0000001

H N RN R

6. The Birthday Problem

5
6.7. 2

89
W =27
6.9. 1o

189
Me6.11. ==

6.13.n=9
¥ 6.27.

. .. N30
a. [FD(V365’30 = ]) = (3]0)Z]£:0 ( — l)k (i) (%) fOI'j S {1, 2, ceesy 30}
b. E(V36s,30) = 28.8381
C. VaI'(V365730) = 1.0458
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d. P(V36s,30 > 28) = 0.89767

6.29.

a P(Vero =) =("7) 2l
b. E(Ve,10) =5.0310

c. VaI'(V(,,lo) =0.5503

d. P(Ve,10 <4) =0.22182

¥ 6.31.

a. P(Ujp15 =Jj) = (lf)Z,fi
b. E(Vi0,15) =2.0589

c. var(Vyg,15) = 0.9864

d. P(Vio,15 >3) =0.3174

(- D*(]) (%)10 forje{1,2, .., 6)

. . : 15
o M) (1-5F) fore (0.1, 9)

6.33.
N j L2 [3
P(Vas =) |76]75] 1%
b.P(Va3=1)=1
C. [E(V4’3) =?—g
d. sd(V43) =0.6830
4 6.34.
N j 1|2

1 927

I]j)(‘/IO,S =J) 10000//2000 || 50(|127||625

63 (189

b. E(Vig,5) =4.095
C. Sd(VjQ5) =0.727

7. The Coupon Collector Problem

7.12. Let W = W35 40 denote the sample size.

jov)

b. E(W) =42.3049
c. var(W) =2.4878

W\ _ 7740 _ 366-i
CE(e") =TT (=T

o,
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CP(W=n) = (33694) 30 (= 1) (31.9)(%)"_l forn = {40, 41, ...}

365

for |f| < 25
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7.13. Let W = W¢ ¢ denote the number of throws.

a PW=n=Y_o(-1) (j)(56;f)"_1 forn=1{6,7, ..}
E(W) = 14.7

var(W) = 38.99

P(W > 10) = 0.7436

o &

7.14. Let W = Wy, 10 denote the number of boxes purchased.

a POW=n=Y"_o(-1) (j)(gl;of)"_1 forn = (10, 11, ...)

b. E(W) =29.2897
c. var(W) = 125.6871
d. P(W <15)=0.04595
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