Solutions:

1.1 Let N = 12. Table Exercise 1.1

m(q)| 1 [2.968]3.521

Table Exercise 1.1.

a) D).
b) A).
¢) B).

a) B).
b) C).
0 A).
d) O).
e) A).

a) B).
b) B).
0 A).

a) x=187.5
b) m, = 187.143.
) s=43.661
d) m,=184.211.

a) C).
b) C).

a) A).
b) B).
0 A).

a) C).
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b) B).
1.9

a) = 1442.46.
b) m, = 2088.24.
¢) 5= 985.72.

d) m, = 2056.34.

1.10

a) B).
b) A).
) D).

1.11

a) x=11.4.

b) s=1.8.

¢) Dg=13.

d) y = —0.742. Platykurtic distribution.

1.12

a) O).
b) B).
¢ B).
d) B).
e A).
f) B).

1.13

a) x=9.75.
b) m, = 1.333.
) m, =8.923.
d) s=4.603.

1.14

a) C).
b) B).

1.15

a) ¥=9.106.
b) m, = 8.868.
¢) m, = 8.820.

1.16

a) x=4.74.
b) mg = 4.07.
) my =321
d) s=221.
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40,
120,
180,

e) F(x) = 230,
310,
330,

f) my, = 4.56.

g) me =4.75.

1.17

a) x=28.3.
b) mg = 6.0.
c) my =34
d) s=54.
e) m,=2.1.
) me="7.1.

1.18

a) x=5.70.
b) my =4.99.
) my =4.26.
d) s=2.71.
) m, =5.50.
) m, = 5.50.

1.19

a) x=3.70.
b) m, =4.
¢) m,=9.016.

0<x<2
2<x<4
4<x<5
5<x<6
6<x<8
§<x<10

1.20 pyy = —0.99872.

1.21 pyy =—0.988.

1.22
Pxy = 0.9908.

2.1 P(ANB)=P(4)—P(ANB) = P(4) — P(4)P(B)

B are independent events.

22 P(4)=P(B).

2.3

P(AUB) = 1 —af.
2.4

P(AUB) =0.5.

2.5 P(AUB)=0.9.

2.6

a) P(AUB) = 0.75.

b) P(AUB)=1.

¢) P(ANB)=0.45.

169

P(4)P(B). Thus 4 and
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2.7

a) P(B)=p=0.3.
b) P(B)=p=0.5.

2.8

a) A).
b) B).
0 A).

2.9

a) P[(4NB)(ANB)] = P(4)+P(B) —2P(ANB).
b) No, since one must have P(ANB) < P(B) and P(ANB) < P(A4) and this is false for the given
values.

2.10

a) P(AUB) = 0.775.
b) P(AUB) =0.95.

2.11

a) If 4 and B are mutually exclusive then P(4UB) = P(A) + P(B), thus (i) P(ANB) = 0. For 4
and B to be independent, one must have P(4NB) = P(4)-P(B) and if P(4) # 0 and P(B) # 0,
then (ii) P(ANB) # 0. Thus, we obtain (i) and (i), which is a contradiction.

b) If 4 and B are independent then (i) P(A4NB) = P(4)-P(B) # 0, thus P(4) # 0 and P(B) # 0.
For 4 and B to be mutually exclusive, one must have P(4UB) = P(4)+ P(B), thus (ii) P(AN
B) = 0, which is a contradiction with (7).

212 P(AUB)= L.
2.13

a) A).
b) D).

2.14

a) No, P(ANBNC) # P(4)P(B)P(C).
b) No,ANB#0.
¢) P(4|B)=0.2.

2.15 P(AUBUC) =3p; —2ps.

216 P(AUBUC)=3.

2.17

P(AUBUC) = 0.568.
2.18 ).
2.19

a) p=>5/6.

b) p=1/5.

2.20
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a) C).
b) A).

2.21

a) B).
b) A).

2.22
a) P(4>B)=3.
b) P(B>C)=3.
¢) P(C>A4)=3.
d) P(A4>B>C)=32.
223 ).
2.24

a) A).
b) B).
0 A).

2.25

a) D).
b) B).

2.26

a) B).
b) D).
0 A).

2.27

a) A).
b) A).
¢) D).
d) O).

228 P(Cy|'gold) = 2.

2.29
a) p=0.3456.
b) p=0.3973.
230
_ 1
W) PUL) = s
b) P(L|4) = p.
o P(L)=p*(1+p—p?)
231
a) P(L) =0.48.

b) P(A|L) = 0.4167.
2.32
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a) P(E)=0.163.
b) P(B|E)=0.184.
2.33

a) P(D) =0.0755.
b) P(B|D) = 0.166.

234 P(X =k) = ({)0.092¢0.98220F k=0,1,2,...

235 0.311.

2.36

a) B).
b) C).

2.37

a) B).
b) C).
¢ D).
d) A).
¢) D).

2.38

a) p~0.1646.
b) ¢~ 0.1904.
) r~0.1481.

2.39

a) p=0271.
b) p=0.278.

2.40

a) p=0.008.
b) ¢ =0.594.
) r=0.25.

2.41

a) P(X >2) =0.76672,
b) P(X >1)=0.77 < n > 2.877.

2.42

a) p; =0.15.
b) p» =2.97 x 1075,
¢) p3 = 0.000996.

2.43

a) p~0.083.
b) ¢~ 0.3057.
¢) r=~0.1606.

2ot 60 e ') -]

,20.

Solutions
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2.45

a) P(D)=0.074.
b) P(4|D) = 0.541.

2.46

a) ~0.141.
b) ~0.138.

247

a) D).
b) B).

2.48

a) C).
b) A).

2.49

a) A).
b) C).

2.50

a) O).
b) A).
¢ B).

2.51

_ ny
a) p= ngtng+nc’
— ny nyg—1
b) pr= ng+ng+nc + ng+ng+nc—1"

na—
c) p= n,4+n/;+np—l'
2.52

a) 0.495.
b) 0.097.

2.53

a) P(M)=0.47.
b) P(C|M)=0.319.

2.54

a) B).
b) A).

2.55

a) A).
b) B)

256 n=6,r=3.

2.57
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3
P(X =x)|[2/5[3/10]1/5[1/10

Table Exercise 2.59 a).

P(Z =2)|[3/5]3/10[1/10

Table Exercise 2.59 c).

a) Table Exercise 2.59a).
b) P(X <2)=£.
¢) Table Exercise 2.59c).

d) P(Z<4)=3.

2.58
a) p=0.887.
b) p=0.3147.
2.59
a) p~0.931.
b) ¢=1.
2.60
a) C).
b) D).
¢) B).
2.61
0, x<0
%xz, 0§x<%
Il <x<i
— LR —
F(x) %szr%, l§x<%'
g2 +3, 3<x<2
1, x>2

2.62 LetP=3+(2p—1)"""(6—3). Then lim P, = 3, [2p—1| <.
oo

(ST}

263 E[X+1)?] =02+ (u+1)>

2.64 Using the probability distribution, we obtain P(|X —4.5| > 4) = 0.2. From the Tchebycheff
inequality, we obtain P(|[X —4.5| > 4) < le As 4 = co, then ¢ ~ 1.3928, thus clz =0.5155. The
Tchebycheff inequality provides a much higher value.

2.65 B).

2.66 B).
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2.67
2
a) E(Y)=arctan(u)—p (ﬁ) .
2
by v =(2n)
268 E(r)=p" 2 (p2+ "0 0?).
V()= (n,u"*lo)z.
2.69
2
a) E(Y) = tan(u) {w(cog“)) }

b) V(Y)= [W‘(m]z

175

2.70 Lete >0, f(x) > 0and g(x) the probability density function of the random variable X.

oo

B D) = s T (X~ gl =

u—e u+e
=/ e /(X = ul)g(x)dx +uf e (X = ul)glx)dx+

o0
+ [ 7 f1X - u)g(x)dx >
Hte

u—e oo
> [ g)dxt [ gl)dx=P(X>p+e)+PX<p—e)
—oo u+e

Thus:

_ EL(X—u])

PU*“#‘Eig)_ f@)

2.71
EX)=1VvX) =4

2.72

a) A).
b) A).
c¢) O).
d) A).
e) A).
) D).
g B).

3.1 P(A|B)=0.659, P(B|4) = 1.
32 P(Y<1)=0.5.
33

a) A).
b) B).
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a) Table Exercise 3.6a).

k 1 2 3 4 5 6 7 8 |9
P(X <x)|0.301/0.477]0.602{0.699(0.778(0.845{0.903|0.954

Table Exercise 3.6a).

b) E(X)~3.44.
) V(X)~6.057.

3.7
a) Table Exercise 3.7a).

P(Y;)[0.2/0.1]0.2{0.3]0.2

Table Exercise 3.7a).

P(Y >5)=025.

b) Table Exercise 3.7b).

Table Exercise 3.7b).

P(Z<0)=0.3.
3.8
a) B).
b) A).
¢) O).

39
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a) B).
b) C).
¢) D).

3.10

3)=1/6+1/3=1/2.

a) P(1<
= /3, P(X=1)=1/6,P(X =2) =1/6, P(X =3) = 1/3.

b) P(X

o X
AN
_
Il
s}
=
Il
D
sy
=
Il

3.1 P(X >1)=0.624.

3.12

a) P(X=15)=1.667x 107",
b) P(X >2) = 0.9308.

3.13 Table Exercise 3.13.

k 0 1 2 3 4 5
P(X =k)[[0.3277]0.4096]0.2048|0.0512[0.0064 [0.0003

Table Exercise 3.13.

3.14 Using the conditional probability, one obtains P(X = k|defective) = % (Z)pk(l —p)
The non-conditional probability is P(X = k) = (}) PE1—p) k.
If f > p, then the value of the conditional probability is higher.
If 57—‘ = p, then the value of the conditional probability is equal to the value of the non-conditional

probability.

If % < p, then the value of the conditional probability is smaller.
315 n=5,p=0.2.
316 n=3,p= %
3.17 P(X >3|X>2)=0.054.

3.18
a) Table Exercise 3.18a).

k| 0O 1 2 3 4 5
2/0.0778]0.2592|0.3456]0.2304(0.0768{0.0102

Table Exercise 3.18a).
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0, x<0
0.0778, 0<x<1
0.3370, 1<x<2
b) F(x) =<} 0.6826, 2<x<3
0.9130, 3<x<4
0.9898, 4<x<5
1, x>5

) U=2=m,=m,.
3.19

a) P(X =3X > 1)=0.1276.
b) n<5.

3.20

a) X ~ Bi(10,0.05). A).
b) C).

3.21 By the binomial distribution, we obtain P(X = 10) = 2.457 x 10~3. By the Poisson distri-
bution, we obtain P(X = 10) = 1.205 x 102, The values od the probabilities are very different,
since 7 = 30 is small. Better approximations are obtained for example for n = 300.

3.22

a) A).
b) B).

3.23 By the binomial distribution for X ~ Bi(20,0.05), one gets P(X = 2) = 0.1887. Using the
Poisson distribution for X ~ Po(1), one obtains P(X = 2) = 0.1839. The values differ in the third
decimal place.

3.24  Using the binomial distribution, we obtain P(X = 15) = 3.4529 x 10~ '3 From the Poisson
distribution, we get P(X = 15) = 1.209 x 1014,

3.25

a) Using the probability function, P(|X — E(X)| > 2) = 0.05792. Using the Tchebycheff in-
equality P(|X —E(X)| > 2) < L. As co =2, thus & = 0.2 and P(|X —E(X)[ >2) <0.2.
The value obtained by the Tchebycheff inequality is much higher that the one obtained using
the probability function.

b) Using the expressions to approximate, we obtain £(Y) ~ 1.8 and V' (¥) ~ 3.2. Without any
ind of approximation, we obtain E(Y) = 1.8 and V' (Y) ~ 6.432. There is a significant error in
the value of the variance.

3.26
Using the probability distribution, £(Y) = 0.68 and ¥ (Y) = 0.2176. The approximate values are
E(Y)=0.68 and ¥ (Y) = 0.4608. There is an error in the value of the variance.

3.27

a) P(X =0)=0.018.
b) P(X' <3)=10.0138.
©) o =8243.

328 k=1 0=1.
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3.29
a) P(Y =r)= < 5%, r=12,..
b) E(Y)= %.

3.30

a) X ~ Po(2). P(X > 1) = 0.865.
b) X ~ Po(4). P(X; <1)=0.0916.

3.31

a) p=0.2382.
b) g =0.7401.

332 A
333 n=5N=10.
334 a= L.
335 p=1

3.36

Q
Il
o
4
>
Il
i
N
Il
4
S
Il
»
N
Il
~
w
~
4
S
Il
<

3.37
M) = (M)z My(t=0) = E(X) = 0.
3.38 X follows a binomial distribution with parameters n» = 5 and p = 0.20.
339 My(t)=1i+id+ S EX")=1+32" n=12,..
3.40 A).

3.41 Table Exercise 3.41.

EX)
Y =1 1.857
Y =2[1.833
Table Exercise 3.41.
3.42
a) E(X)=19.
b) E(Y|X #2) =2.063.
¢) P(Z=4)=0.35.

d) Table Exercise 3.42d).
3.43
a) P(X?+Y?=1)=0.40.

b) Table Exercise 3.43b).

179
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—0.1510.15/ 0.3 | — | —
—| — | — [0.05/0.25| —
— | — 10.1

Table Exercise 3.42d).

wW\Z| 0 | 1 | 2] 3
0 [0.10{0.40/0.15| —
1 ]0.15[ — ]0.10] —
2 | — [0.05] — |0.05
.11Table Exercise 3.43b).
X 1 2 3
P(X)|[0.35]0.25[0.40
.12Table Exercise 3.44.
3.44

a) Table Exercise 3.44.

b) P(Y =2[X =1)=0314.
©) P(Z>7W=1)=P(X =3,Y =3)=0.25.

3.45
a) Table Exercise 3.46 a).

X\Y Y = —2[Y = 0]y = 1[Y =3[|P(X)
X=_1| 124 [1/12]1/12|1/24][ 1/4
X=0| 1/12 [ 1/6 | 1/6 [1/12][1/2
X=1]| 124 [1/12][1/12[1/24][ 1/4

(PO [ /6 T1B3[IBTI/6] 1]

Table Exercise 3.46a).

b) X and Y are independent since P(X =x;,Y =y;) = P(X =x;) x P(Y =y;), ¥(x;,y;).
0 PY>X)=1.

3.46
a) Table Exercise 3.47a).

b) P(X=0|Y >0)=3.



Solutions

Y=0

Y =

1Y = 2][P(x)

1/6

1/3

1/12

7/12

1/12

1/6

1/6

5/12

X=0
X=1
[P 1/4a]12]1/4] 1]

Table Exercise 3.47a).

0 P(Y>x):{?§}§: ii?

d) Table Exercise 3.47d).

V4 011
P(Z=z)(2/3|1/3
Table Exercise 3.47d).
3.47
a) Table Exercise 3.48a).
X[ 0] 1] 2 [[PX)
0 |1/6]1/4|1/10(|31/60
1 |1/10[1/5]11/60([29/60
|P(Y)|4/15|9/20|17/60|| 1 |
Table Exercise 3.48a).
b) P(X =1]Y = 1) =4/9.
¢) Table Exercise 3.48c).
Z\w| 0| 1 2
0 [1/6]7/20[1/10
1 ]0|1/5(11/60
2 10| 0 0

Table Exercise 3.48c).

3.48
a) A).

181



a) E(X)=0.13.
b) V(X)=1.283.
C) Pxy = —0.048.

d) P(X=0]Y =1)=0.3125.

e) E(X]Y =1) = —0.0625.

f) Table Exercise 3.55f).

Table Exercise 3.55f).

0.11

0.31

0.13

0.0

0.24

0.17

l\)r—‘OE
N

0.0

0.0

0.04

Solutions
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3.54

a) pxy = L.
b) Table Exercise 3.56b).

W\Z| 0 | 1 | 2
—1| — [0.25] —
0 [0.20f — [0.30
1 — 10.25| —
Table Exercise 3.56b).
3.55

a) Table Exercise 3.57a).

YW[—1] 0 ] 1] 2 [[P(Y)
—1 [0.10]0.15[0.03[0.01[[0.29
0 0.12/0.25/0.10[0.02||0.49
1 [0.13/0.05[0.02(0.02|| 0.22

P(X)[0.35]0.45]0.15[0.05]] 1

Table Exercise 3.57a).

b) P(X+Y%=1)=0.60.

¢) E(X)=—-0.10, E(Y) = —0.07.

d) V(X)=0.69, 7 (Y) =0.5051.

e) Pxy = —0.046.

f) E(X,y=0)=0.041.

g) P(X+Y =0/X—-Y =0)=0.6757.

h) Table Exercise 3.57h).

W\Z[ 0 [ 1]2]3
1 ]o.10] —
0 |0.25)0.27| — | —
1 {0.02[0.15/0.16| —

~ 10.02[0.02[0.01

Table Exercise 3.57h).

3.56
a) Table Exercise 3.58a).
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YX[[=1] 0 [ 1 [[P(Y)
—1 {[0.10]0.10]0.20[[ 0.40
T [0.25[0.05]0.30][ 0.60
P(X)][0.35]0.15[0.50]| 1.0

Table Exercise 3.58a).

b) E(X)=0.15.V(X) = 0.8275.
C) Pxy =~ —0.09.

d) Table Exercise 3.58d).

Z[—1] 0 | 1
a1 - 0.45
0 |[ - [0,10[0.05
T [[0.10] - [0.30

Table Exercise 3.58d).

3.57

a) E(X)=2.05.

b) E(Y|X #2) = 1.846.
¢) V(X)=0.6475.

d) pyxy ~ —0.160.

e) Table Exercise 3.5%).

W\Z| 2 |3 |4]|5]|6
W =0]0.15| 0 |0.15] 0 |0.10
w=1| 0. [0.15] 0 [0.30| O
w=2 010 (015 0] 0
Table Exercise 3.59¢).
3.58

a) Table Exercise 3.60a).

b) P(X>+Y?=1)=047.

C) pxy=*0.104.

d) E(X,y=1)=-0.55.

€) PX+Y=0[X-Y>—1)=0.322

3.59
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YWX[—1] 0 [ I [[P(Y)
—1 [0.10{0.15[0.03[[0.28
0 [0.12[0.25[0.15|[0.52
1 [0.13/0.05]0.02[[0.20
P(X)[0.35[0.45[0.20] 1.0

Table Exercise 3.60a).

X 0|1 ]2] 3 |PY=y)
0 0.1]0.1{0.10.01|| 0.31
1
2

Y 0.01{0.01]0.210.01}| 0.23

0.050.01{0.4] 0 || 0.46
[ Px=x[0.16[0.12[0.70.02 1 ]

Table Exercise 3.61a).

a) Table Exercise 3.61a).

X [0 1 2 3
P(X =x)[0.16 0.12 0.7 0.02

Table Exercise 3.61a).

b) Table Exercise 3.61b).

Y [0 1 2
P(Y =)[0.31 0.23 0.46

Table Exercise 3.61b).

¢) Table Exercise 3.61c¢).

X 0 1 2 3
P(X]Y =2)[0.109 0.022 0.87 0

Table Exercise 3.61c).

d) Table Exercise 3.61d).
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0

1 2

0.714 0.071 0.214

Table Exercise 3.61d).

e) P(X=0[Y <2)=0.204.

f) Table Exercise 3.61f1).

0

1

2

3 456

2){0.37 0.01 0.21 0.01 0.4 00

Table Exercise 3.61f).

3.60

a) Table Exercise 3.62a).

Table Exercise 3.62a).

b) Table Exercise 3.62b).

Table Exercise 3.62b).

C) Pxy = 0.0444.
3.61

a) A).
b) A).

4.1
a) My(t) =1 (e +e/?).

0.25

0.35

0.40

Y\X

2/5

477

3/8

3/5

3/7

5/8

Solutions
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S/ 1ot/ t/2_ =32

b) My(r) = 2elePoe 2y g,

4.2
My(t) = % [%e4’+ %ezf — %e’ — 1] ,t#0.

4.3
a) My(r)=Le' =5

1—¢

b) My(t) =5 [1+€(—1)], ¢ #0.

4.4

a) My(t)= =, —3 <t <3
b) E(X)=M,y(0)=0.V(X) = My(0) =8.
4.5

a) A).
b) B).
¢ B).

4.6

a) A).
b) B).

4.7

a) My(t) = Iffwv lt] < %

b) E(X) = My(0) =a. V(X) = My(0) — My (0) = 202,

4.8
_pl pl 2
a) My(t)=e" <7" 2 7) :
b) E(X)=M,(0) =a.
4.9

a) A).
b) B).

4.10

187

The first derivative of E|X —¢| = [ |x—¢|f(x)dx in order to ¢ is equal to 2F (¢) — 1, where F (x)

is the integral of f(x). The minimum obeys 2F (¢) — 1 = 0, so the miminum is at ¢ = m,.

411 gy)=e”, y>0.
4.12

a) B).
b) A).

4.13
a) F(x)= fxe*xdx =1—(x+1)e ™.

0
b) P(X >2|X >1)~0.552.
0 E(X)=2.
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d) V(X)=2.
e) g(y) = ylzlnoj)v y>1L

4.14

(xz—xl)

? E).

a) p=g
b) ¢=

4.15

a) F(x)=1—e"(ux+1),x>0.
b) f(x) = p’xe ™™ x> 0.
¢) P(X>1/u)~0.736.

416 g(y)=30<y<3.

4.17

a) f(x)= 2 5x, 0<x<a.

b) Pla/3 < X<a/2)—0139
©) E(X)= 3

d) V(X)z‘]’—g.

4.18

a) Flx)= 5 — 1.

2
b) E(X)=2.
c) me= \/E
d) V(X) ~0.32099.
4.19

a) B).
b) A).
¢ B).

4.20

>
y<1’

421 P(A|B)= 1. P(Bl4)=1

422 a=5/64.
3

4.23 g(y)Z 85 1<y<4
0, y<0\/y>4

4.24

Solutions
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[

l+v2’ 0<y§6’

a) g(y) = { y>c
1—7arctan( NSB), »=0

arctan E -

b) E(Y?) =
4.25
a) k=e.
b) E(X

(3-¢)

)=
0 V(X)= L
d) P(X > (k+1)/2X < (k+2)/3) = 0.

Nv_

!

4.26

a) k=2.

b) E(X)=2In(2).

) V(X)~0.0782.

d) P(X > (k+2)/3|X < (k+4)/3) = 1.1t equals the non conditional probability P((k+2)/3 <
X < (k+4)/3).

427
2 1—117
a) P(X >2[X <3)= L.

) E(Y):ﬁ-i—“(a{l)ﬁ(zfn .V(Y): o

4.28

a) f(x)= W,x>0

b) a=1.

0 PX<1/2X<1/3)=1.PX<1/3Xx<1/2)=23
d) E(X) does not exist.

= 0< <t
4.29 = 2.
= {10
4.30
W) E(X) =4
b) V(X) = — % (5ab? + 36).
3
7. st
431 =
g0) {% 1<y <2
4.32
a) E(X)=/5a
b) V(X)=(2-3)a
©) P(X>a)=1-.
4.33
EX)=-Lr(i+1
W B = T (5+1)
2
b) V I{F;+17Fl+l}
) v = (1) = [ (h+1)]
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4.34 E(X) does not exist, since the integral diverges.

4.35
a) f(x) =F (0)f(x) = 25 (P~ —xo71) =,
b) E(Y) = i

_ (a1 +(B+1)°—1
© V(X)=op @20 12)(B1)2(B2)"

d) me:[l—\@r.
4.36
a) A).

b) D).
¢) D).

4.37
a) D).
b) A).

¢ O).
d) A).

1
;o 0<y<wm
b —{ ar .
) 80) {0, y>yoVy <0

= —B<y<B

2000
440 g0)={ SL/-B),  y>P
Lro+B), y<-p
4.41
a) o =0.536, B =7.464.
b) Impossible, since o < 0 and § > 8.

1
442 m(q) = [W} ?. For g =1, we obtain m(1) = "} = E(X). For ¢ = —1, we obtain
mEVE e

443 Y=l =e=x= % = %ey/z‘ Then, the probability density function is

1
= 7eY/27 y S 0

Ly
gl =1 ’26 2

4.44

a) E(Y)=11.
b) V(Y)=3.
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0, 24+0.01 <0

445 s(z)={ 30 1—6’0'2(”0-01)>, ~0.01 <z<0.01

50 (-02(—001) _ e—0.2<z+0-01>) , z>0.01

4.46

a) A).
b) B).

447 P(l/a<X <2/a)~0.233.
4.48

a) A).
b) D).

4.49
a) E[(X—a)) =L + (L -a).
b) E(|X—b|) =220 1 p,

450 P(1.2 <X <4.3)=0.5581.

4.51 P(4 <X <8)=0.2286.

452 a=p+0.460.

453 P4 <X <7)=02039.

454 M (1) = elH29°0)
M, () = p (u?+302).
455 A).
456 P(X—X?>>0)=P0<X<1)=0.3413.
4.57

a) Let X ~ N(1.70,0.0025). P(X = 1.80) = 0.
b) P(X > 1.80|X > 1.75) = 0.1437.
) P(1.60 <X < 1.80) = 0.9544. So, 95.44%.

4.58

a) X ~ N(10,0.04). P(X > 10.5) = 0.0062.
b) E(L) =2.938 u.m..
¢) 0 =04um.

4.59

a) A).
b) C).
0 A).
4.60 C).

461 p="tg— S (G50,

C+Cy

191
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4.62  Using the binomial distribution, we obtain P(X = 3) = 0.1823. From the Poisson distribu-
tion, one gets P(X = 3) = 0.1804. Using the gaussian distribution, we obtain P(X =3) =0.2171.

4.63
Using the binomial distribution, we obtain P(X = 2) = 0.0836. From the Poisson distribution,
one gets P(X = 2) = 0.0842. Using the gaussian distribution, we obtain P(X = 2) = 0.0732.

4.64 Using the binomial distribution, we obtain P(X = 4) = 0.13383. From the Poisson distri-
bution, one gets P(X = 4) = 0.13385. Using the gaussian distribution, we obtain P(X = 4) =
0.1184.

4.65

a) P(-o+u<X<o+u|—-20+u<X<20+u)=0.715.
b) P(—o+u<X<o+u|-20+u<X<20+u)=0.910.

4.66

a) a=5,b=3.
b) a~5.672, b~3.957.

467 p=1

4.68 xo = +In(1£2).
4.69 1=1.7709.
470 B).

471 x=1.7531.
4.72

a) 1,09 = 1.3253.
b) #20,0.25 = —0.6870.
¢) P(X <1)=~0.824.

4.73  Using the ¢-student distribution with n = 1 degrees of freedom, we obtain

gb) = ! y 2 (14y)!

(1/2)r(1/2)
Using the F distribution with n; = 1 and n, = 1 degrees of freedom, we obtain

1

The two expressions are identical.

4.74
a) x=2.6.
b) x = 14.845.
475
a) o~ 7.05.
b) o~ 5.348.

4.76
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a) a=7.612,b=14.141.
b) a=-0.444,b=1.016.

4.77

a) a=24.99.
b) a=1.7531.
) a=3233.

4.78

a) a=377.
b) a = 1.708.
©) a=271.

4.79

a) A).

p) O).

¢) D).

d) A).

480 My(t)=(1—2¢)"3.
4.81

a) x2 =4.865. P(X <20.5) =
b) Forn=15, P(|Z] <5) =~ 0.350. For n = 2, P(|Z] < 5) =~ 0.998.

4.82 a=12.833,b=4255
4.83 My(t) = (1—21)"%. E(X) = My(0) = n. V(X) = My(0) — (E(X))? = 2n.
484 F(x)=1—e (1 +2x+2:2).

4.85 B).

486 P(1<X<4)=0.1411.

2
487 F(X)=P(X<x)=1-3 el o

4.88 My(t) = (02'—2)20. Z follows a gamma distribution with parameters o = 0.2 and » = 20.
E(Z)= 0

4.89

a) A).
b) D).
¢) O).

4.90
a) P(X >2)
b) E(X)=3.
0 V(X)=3

~0.6767.

4.91
a) B).



194 Solutions

b) D).
4.92

a) My(t)=(e"1)%
b) E(X)=2%la. E(X) increases with .
©) V(X)=oa(l+a—2%x)2%2. ¥(X) is maximum for o = 0.6686.

4.93
a) P(Z>0)=1
b) P(Z=0) =0, since Z is a continuous random variable.
Q) h(z) = t ok, —eo <z < oo

4.94 X and Y are independent random variables. Let 4(y) = % and g(x[y) = 3x2. Thus E(X|Y) =
3
3

4.95
a) F(x) = Larctan (x) +
b) h(z) = %;ﬁ.

496 k(u,v)=ue ¥, u>0,0<v<1.

s(u) =ue™, u>0,r(v)=1, 0<v<1,thus k(u,v) = s(u) - r(v), that proves that U and V" are
independent.

B[—

4.97

a) e, v

s(u) =
W2

498 h(u)= Zze 207, 0<u < +oo,

4.99

a) F(x,y) =22, 0<x<1,0<y< L. F(x,y) =3* x> 1,0<y < 1. F(x,y) =2,
0<x<ly>1.

b) 0.3078.

¢) glx)=2x,0<x<1.h(y)=2y, 0<y<1.

d) P(X+Y>1)=3.

e) pxy =0, since X and Y are independent random variables.

0 yizw) = 20w V2.
4.100

a) C).
b) C).

4.101 LetV (XY)=E[(XY)?] - [E(XY)]z. If X and Y are independent, then £(XY) = E(X)E(Y).
Thus, E[(XY)?] = E(X?)E(Y?). We obtain:
V(XY)

EQO)E(?) = [EQEX)P =.. =
R A il

4102 C).
4.103
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a) c~1.7185.
b) f(x)=c(1-2])
) E(X) = 18c.
d) E(XY)=522c.
4.104
a) g(x) = 7,0<x<2 and A(y) = % 1 <y <4, thus f(x,y) = g(x) - h(y).
2. 0<x<2y>4
%, x>2,1<y<4
b) F(x,y) = "2%0*1)7 0<x<2,1<y<4
L, x>2y>4
0, 0.V.
4.105
a) p=0.75.
b) ¢~ 0.8735.
4.106

) =4 (1+5). 1<r<2
b) P(X>Y)=0.

2t
0 gxy) = 11,2 .Thus P (X > }[¥ = 3) ~0.627.

yIn

4.107

a) k=65.0.
b) h(y) =k[cosy—cosy+1/4],0<y<1/4.
c) 0.00646k ~ 0.420.

4.108

a) glx,m)=x1+x,0<x<1,0<x <1.
b) h(xp) =1/24x,0<x; < 1.

0, X <0
c) F(Xz):P(Xz sz): 1/2)62(1+)Cz), 0<xx<1.
]7 x2>l

4.109

a) g(x)z%x3fx2+l,0§x§1.h(y)=%+%f%, 0<y<2.
b) P(A) ~0.1412.

4.110

a) A).
b) B).
¢) D).

4.111

a) B).
b) A).
¢ D).
d) A).
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4.112

a) gx)=3x 0<x<l.
b) A(y) =3(1—/5), 0<y<1.
9 ghlx—1/2=2,0<y< 1.

d) h(x|y:1/2):m, T<x<l
e) E(X)=13.

H VX)) =+

Q) E(XY) =13, 0<y< LE(Y|X)=ix

4.114

a) ¢c=3.
0, x<0,y<0
3xy, 0<x<1,0<y<1
b) F(x,y)=1¢ 3x, 0<x<l,y>1
3y, x>1,0<y<1

1, x>1,y>1

©) gx)=3(vx—x*),0<x<LAQy)=3(F—2*"),0<y< 1.

d) E(X) =045, E(Y)=0.45.

¢) V(X) =0.0546, ' (Y) = 0.0546.

f) pxy:0‘87. ,
1—y

g EXY) Tvlyé/zvogy<l

4.115

a) C—4

_ 4x, 0<x§% B
b) g(x)_{4(lfx)7 %<x<].h(y)_2y,0<y<l.

c) gXLv(x):_%, F<x<y 0<y<l.
d) E(X|Y) =3y 0<y<l.
e) pPxy = ?

51 E(X)=1.0,V(X)=0.08.

52 P(S=3)=0.00715.

5.3

a) P(Y =5)=0.1008.
b) P(Y =5)=0.1173.

5.4
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Table Exercise 5.4a).

iFi=xiyi=3F—-1
110.351 0.053
21 0.645 0.935
310.968 1.904

a) g(v) = %, —1 <y < 2. Table Exercise 5.4a).

0 y<-1

F(y)=4 s0r+1), -1<y<2.

1, y>2

b) P(0) = (3)0.2°0.8% ~ 0.64, P(1) = 0.2'0.8' ~0.32, P(2) = 0.220.8° ~ 0.04.

0, k<0

0.64, 0<k<1
F0)=9 0096 1<k<2-

1, k>2
Table Exercise 5.4b).

Table Exercise 5.4b).

5.5 u/(yz):—ln(yz),0<y2<l.

56 V(X)=i.

1
5.7 G:\/ﬁ‘

5.8

a) x; =2+ 3¢ '(y;). Table Exercise 5.8a).

Table Exercise 5.8a).

i\ =xi|yi=3F—1
110.351 0
210.645 1
31 0.968 2
yi |0 T0i)] xi
0.363| —0.35|0.95
0.648| 0.38 |3.14
0.881] 1.18 |5.54
0.719| 0.58 |3.74

197
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o

b) x= Ly <1%v> Table Exercise 5.8b).

0.363]0.15
0.648]0.35
0.881]0.71
0.719]0.42

Table Exercise 5.8b).

5.9

a) Table Exercise 5.9a).

Xi
0.02
0.152
0.565
0.738

~w|l—]~[=

NSNS

Table Exercise 5.9a).

b) Table Exercise 5.9b).

Xi Ji
0.024{0.020
0.15210.137
0.565(0.694
0.738|1.116

Bl W N —] ~.

Table Exercise 5.9b).
510 My(0) =0, My (0) = 1= -2 My (0) = 0, MP(0) =3 = 2. My(0) = 0, My (0) = ;2.

511 g(s) =

\ﬁ
T
1 5
512 j(s) = \/%;_—23-6(77 ;7) Maxwell distribution.
513 P(Y >3.94) = 0.95.

5.14

a) B).
b) C).
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515 P(Y >3.94) =0.95.

5.16

a) A).
b) B).

5.17

a) C).
b) A).
¢) O).

518 a=14.845.
519 a=0.0l.
520 A).

5.21
a~7.779.

5.22

a) C).
b) A).
¢) B).
d) D).
e) A).
) A).

5.23

a) D).
b) A).
¢ B).

5.24

a) PX=k)={1-[1-(1-pH]"} = {1-[1-(1—p)']}".
b) PX=m)=[1—(1-p)"]"=[1-(1-p)"']".

525 P(S<0.50)=0.00282.a =4.8619.
526 P(S<0.50) =0.000297. a ~ 10.6962.

527 C=-—"—

.
m-1(3)

5.28 Table Exercise 5.28.

By the deMoivre-Laplace Theorem, we obtain P(X = 0.7) = 0.2085.

5. Itis an F distribution with (n; — 1) and (ny — 1) degrees of freedom.

199

Using the Central Limit Theorem (CLT), we get P(X = 0.7) = 0.1539. As n is small, the approx-

imation using the CLT is not good. The deMoivre-Laplace Theorem is more accurate.

529 n =15= P(18 <X <25)=0.4857. ny = 150 = P(18 < X < 25) = 0.8907. The higher

. . . > . . . . 2
the value of n the better is the approximation of X to a gaussian distribution N (20, % ).

5.30 Table Exercise 5.30.

By the Central Limit Theorem, as n grows, the distribution of Y, approaches the normal distribu-

tion.
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k|X| P(X) |approx value
0[0] 04 0.00010
10.1](")0.4°0.6] 0.00157
2]0.2[(})0.4%0.6] 0.01062
310.3[(1)0.470.6]  0.04247
4]0.4[(}))0.4%.6] 0.11148
5]0.5[()0.4°0.6] 0.20066
6]0.6[(0)0.4%0.6] 0.25082
710.7](})0.4%0.6] 0.21499
8 [0.8](%)0.4%0.6] 0.12093
9]0.9] (4)0.40.6] 0.04031
10[1.0] 0.6 0.00605

Table Exercise 5.28.

Y, [ 0] 1
P(11)]0.60]0.40

Table Exercise 5.30.

Y, | 0 [1/2] 1
P(Y5)[0.36]0.48]0.16

Table Exercise 5.30.

Y, | 0 [1/3]2/3] 1
P(Y3)]0.216]0.432[0.288]0.064

Table Exercise 5.30.

Y3 0 1 2 3
P(Y3)]0.1664|0.4084|0.3341(0.0911

Table Exercise 5.31a).

5.31

a) P(X=0)=0.55P(X=1)=0.45.Y ~ Bi(3,0.45). Table Exercise 5.31a).
b) By the Central Limit Theorem, one gets P( =6)=P(5.5 <Y <6.5)=0.1591. Using
the binomial distribution, we obtain P(Y;p = 160)0 4560.55% = 0.1596. There is an error

in the fourth decimal place.

5.32

a) P(|Xy] > 1)=0.6170. P(|X5| > 1) = 0.5228.
b) X;— Xz ~N(—1,5). P(|X; — Xg| > 1) = 0.6867.
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¢) By the Central Limit Theorem, the sum of 300 independently measurements S3¢ follows a
normal distribution with mean y = 300 x 4 = 0 and variance 62 = 300 x O'j = 1200. Thus
P(S300 < 5) =0.5557.

533 P(Y > 1.5) ~0.90.
5.34

a) P(X > 13)=0.131.

b) P(min(X;,X2,X3,X4,Xs5) < 10) = 0.5785. Note that the cumulative distribution function of
the minimum is G(k) = 1 —[1 — ¢ (k)]", where ¢ (k) is the distribution function of the reduced
normal distribution.

c) P(min (Xl 7)(2,/\/37)(4,/\/5) > 15) =0.292.

5.35 1 =2000p(1 —p), np =200p(1—p), 0 < p<1.

500

450 - - —n2}{

400

350

300

250

200

150

100

50 [

Fig .1: Exercise 5.35.

536 n>131.
5.37

a) P(|f1—pl<e)=1-212 =, > 640.

2
b) p is unkown, so we assume p=¢q=0.5. Thus n > 1000.

5.38 n > 15840.

5.39
n > 46875.

5.40
n > 90000.

5.41
n > 4000.

5.42
£ =10.09428.

5.43
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a) 1> 18000.
b) 1 > 50000.

5.44

a) n > 46875.
b) n > 62500.

5.45 n>13750.
5.46 n > 62500.

5.47 n>40000.

5.48

a) n>510.

b) n>1000.

e &
549 L(Xp,...,.Xpu) = We f
2 1 1

550 A=y = 3gy ~0.262
551 f[i =2.860, 6% =3.050

552 [1=2.614,6%=3.076.

553 [ =3.617, 02 =6.077.

554 [ =5.02, 62 =0.997.
5.55
a) pyy =+/ac.

b) E(X) =54 E(y) =44
5.56

a) &= 4.4380, 8 = 1.4568.

b) 02 =0.242.
557 6=1.967, f =1.078, 62 = 0.0597.
5.58

a) pxy = 0.9883.
b) &= 1.244, f =1.949, 62 = 0.090.

5.59

a) Pxy =0.988]1.
b) & =1.197, f =2.203, 62 =0.177.

5.60

a) 1 € [149.876,150.123).
b) u € [149.837,150.162).

5.61

Solutions
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Fig .2: Exercise 5.58.

y=1,197x+ 2,203 .
R7=0,9881

G eh e e on e oa e

Fig .3: Exercise 5.59.

a) U € [585.016,585.273].

b) P(X — 0 < uX +0) =0.9544.
©) n=44.

d) 1 € [584.852,585.437).

5.62

a) € [99.871,100.128].
b) u € [99.708,100.292].

6.1
a) B =0.7298.

b) Power=1 —f3 =1—0.7298 = 0.2702.
¢) Increase the size of the sample.

d) The test statistics is zg = % = 0.47. The critical value is z, = +1.64, thus the rejection
regionisz < —1.64Uz > 1.64. As —1.64 <z < 1.64 then there is no reason to reject the null
hypothesis, that is, there is no reason to suspect that the population mean is not 1.22.

6.2

The test statistics is zg = 22;"% = —3.6. The critical value is z. = £2.57. The rejection region

isz< —2.57Uz > 2.57. As zp < —2.57 = z., then there is strong evidence to reject the null

hypothesis, thus the mean of the population is not 207.

6.3
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2) Hoy: u>21000
Hy: pu<21000
b) Power=1 — 3 = 0.9525 (rejection region z < —2.06).

6.4

a) The sample size increases and o is held constant, then § decreases and the power of the test
increases.

b) o is decreased and the sample size is held constant, then f will increase and the power of the
test will decrease.

6.5

Hy: p=1h55m
D H . u<1h55m
The test statistics is zg = 11100/*1\/3%5 = —2.83. The critical value is z. = —2.33 and the rejection

region is z < —2.33. As zp < z. there is strong evidence to reject the null hypothesis, thus,
there is a reason to believe that there is a decrease in the machines’ operating time.
Note that 1h55m = 115m and 1h50m = 110m.

b) B =0.0004.
6.6 Hy: pu=30m
 Hp:opu#30m
The test statistics is zg = 2%57\/’3»320 = —1.21. The critical value is z. = £1.96. The rejection region

isz< —1.96Uz > 1.96. As —1.96 < zyp < 1.96, there is no evidence to reject the null hypothesis,
thus we cannot conclude that students are right to be doubtful.

Hy: u =230

Hy: pu+#230

The test statistics is zg = 351 527\2/33% = —2.02. The critical value is z, = 42.06. The rejection region
isz< —2.06Uz > 2.06. As —2.06 < zy < 2.06 then there is not enough evidence to reject the
null hypothesis, thus we cannot conclude that the mean revenue has changed.

6.7

6.8
Hy: u=37
Hy: u>37
The test statistics is zg = 397/‘5 1377 = 0.76. The critical value is z. = 2.33. The rejection region is

z > 2.33. As zp < 2.33 then there is not enough evidence to reject the null hypothesis, thus we
cannot conclude that the makeover has influenced the period of the visits to the swimming club.

Hy: u=293
6.9 H:u<276
The test statistics is zg = 2773697\2/%3 = —1.47. The critical value is z. = —1.64. The rejection region

isz < —1.64. As zy > —1.64 then there is not enough evidence to reject the null hypothesis, thus
we cannot conclude that the mean lactate level, after two basketball games, is significantly lower
than before at o« = 0.05.

6.10
Hy: py—p=0
Hy:uy—up >0
The test statistics is zg = % ~ 2.93. The critical value is z. = 2.06. The rejection region
ST

7
is z > 2.06. As zy > 2.06 then there is enough evidence to reject the null hypothesis, thus the
government claim is accepted, that is a student graduating from university C has taken more
math classes than a student graduating from university D.
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6.11
Hy: ty—u =0
Hy:py—up>0
The test statistics is zy = %
8.3 + 7.8
. _ﬁ _ﬁ . . .
isz< —2.58Uz >2.58. As —2.58 < zj < 2.58 then there is not enough evidence to reject the null
hypothesis, thus there is not enough evidence to support that one methodology is more efficient

than the other.

~ 2.05. The critical value is z. = +2.58. The rejection region

6.12
Hy: ty—u =0
Hy: i —up<0
The test statistics is zg = % ~ 1.01. The critical value is z. = —2.33. The rejection
1122 592

57 57
region is z < —2.33. As zp > —2.33 then there is not enough evidence to reject the null hypoth-
esis, thus there is not enough evidence to conclude that the students coming from a phylosophy
background have average score greater than the students coming from a math background.

6.13
Hy: py—p=0
Hy:py—up>0
The test statistics is zg = 1221410

1322, 92
s 103

is z > 1.64. As zp > 1.64 then there is strong evidence to reject the null hypothesis, thus the
FootPremier firm was successful.

~ 2.66. The critical value is z. = 1.64. The rejection region

6.14
Hy: y—u =0
Hy:py—up>0
The test statistics is zg = % ~ 2.06. The critical value is z. = 1.76. The rejection region
2 072

is z > 1.76. As zyp > 1.76 then there is strong evidence to reject the null hypothesis, thus the
vitamin supplement accelerates the weight loss of adults in 2 weeks.

Hy: py—pp=0

6.15
Hy:uy—up >0
The test statistics is zg = —L=85-0

o 60.44. The critical value is z, = 1.28. The rejection region
T

is z > 1.28. As zp > 1.28 then there is strong evidence to reject the null hypothesis, that is the
mean alkalinity of water in lower reaches of this river is greater than in the upper reaches.

Ho: pthh—pp =0

6.16
Hy: oy —up <0
The test statistics is zg = % ~
isz < —1.76. As zg < —1.76 then there is strong evidence to reject the null hypothesis, that is the

boys did better than the girls at a significance level of oc = 0.04.

—2.64. The critical value is z. = —1.76. The rejection region

6.17
Hy: ty—u =0
Hy: = #0
The test statistics is zgp = % ~ —2.97. The critical value is z. = +2.57. The rejection

57t 3
region is z < —2.57Uz > 2.57. As zy < —2.57 then there is strong evidence to reject the null
hypothesis, that is the mean breaking strength of the copper wire from the manufacturer A differs
from that supplied by manufacturer B.
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6.18
Hy: p=0.5
H1 . p;ﬁOS

0.49-0.5
0.49-0.51
o

is z. = £1.96. The rejection region is z < —1.96 Uz > 1.96. As —1.96 < zy < 1.96 then there is
not enough evidence to reject the null hypothesis, thus Hanna’s believe cannot be contradicted.

The value of pis p = % ~ 0.49. The test statistics is zg = ~ —0.13. The critical value

Hy: p=0.25
6.19 Hy: p<0.25
The value of pis p = % ~ 0.23. The test statistics is zg = 0'2032’5%355 ~ —0.35. The critical value is
250
z. = —2.33. The rejection region is z < —2.33. As zp > —2.33 then there is no evidence to reject

the null hypothesis so the civil rights group cannot be accepted.

6.20
Hy: p=0.25
Hy: p#0.25
The value of pis p = % ~ 0.19. The test statistics is zg = 0'1092’5%35 ~ —1.01. The critical value
250.73

is z. = £1.64. The rejection region is z < —1.64Uz > 1.64. As —1.64 < zy < 1.64 then there is
not strong evidence to reject the null hypothesis, so there no reason to suspect of any change in
the proportion of people, aged between 20 and 34, with an 1Q of over 120.

6.21
Hy: p=0.08
Hy: p>0.08
The test statistics is zg = —4, so it does not belong to the rejection region (to the right on the
normal graph), so there is not strong evidence to reject the null hypothesis, so the competitor’s
claim could not be accepted.

6.22
Hy: p=0.2
H:p<02
The value of p is p = % ~ 0.37. The test statistics is zg = 0'33;(?'82 ~ 2.51. The critical value is
20

z. = —2.06. The rejection region is z < —2.06. As zp > —2.06 then there is not strong evidence
to reject the null hypothesis, so the manager’s claim wasn’t verified.

6.23
Hy: p=0.1
Hy: p>0.1
The value of p is p = % ~ 0.38. The test statistics is zg = % ~ 6.26. The critical value is
[oi

z. = 1.29. The rejection region is z > 1.29. As zy > 1.29 then there is strong evidence to reject
the null hypothesis, so the club won’t increase the prices of tickets.

6.24
Hy: p=0.63
Hy: p>0.63
The value of p is p = % ~ 0.74. The test statistics is zg = 0'7;673%?3 ~ 1.35. The critical value
063037

is z. = 1.64. The rejection region is z > 1.64. As zyp < 1.29 then there is not enough evidence
to reject the null hypothesis, so it is not clear that the new drug is more efficient, at a level of
significance of or = 0.05.
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6.25
Hy: p=0.04
Hy: p<0.04

0.06—0.04

~ 1.27. The critical value
0.0?5%.96

The value of p is p = % ~ 0.06. The test statistics is zg =

is z. = —1.75. The rejection region is z < —1.75. As zg > —1.75 then the null hypothesis cannot
be rejected, thus we cannot say that the machine has improved its efficiency.

6.26
Hy: p1—p2=0
Hi:pi—p2#0
The values of p; and p, are p; = % ~0.32 and p, = % ~ 0.28.
The value of p* is p* = gﬂé ~0.30.
0.32-0.28—0
03:07(&+45)
region is z < —1.96 Uz > 1.96. As zp < 1.96 then there isn’t enough evidence to reject the null
hypothesis, so the proportions of orange candies, in the plain and almond varieties, do not differ
at a level oo = 0.05.

The test statistics is zy = ~ 0.42. The critical value is z. = £1.96. The rejection

6.27

Hy: pr—p2=0

Hi:pr—p2#0

The values of p; and p, are p; = % ~0.83 and p, = % ~ 0.62.

The value of p* is p* = 53] ~ 0.73.

0.83-0.62-0

1/0.73:0.27( 5+ &)
region is z < —2.57Uz > 2.57. As zyp > 2.57 then there is strong evidence to reject the null
hypothesis, so men and women differ in what concerns political choices of this candidate at a
level oo = 0.01.

The test statistics is zg = ~2.73. The critical value is z, = £2.57. The rejection

6.28
Hy: pr—p2=0
Hy: pi—p2<0
The values of p; and p, are p; = % ~0.09 and p; = % ~0.10.

The value of p* is p* = % ~ 0.099.

The test statistics is zg = ——202=010-0 ___ ., _ (.31, The critical value is z. = —2.33. The
0.099-0.901 (s + 155 )

rejection region is z < —2.33. As zg > —2.33 then there is no reason to reject the null hypothesis,
so med A is not less effective than med B, at a level oo = 0.01.

Hy: pr—p2=0
Hy: p1—p2<0
The values of p; and p, are p; = % ~0.46 and p, = % ~0.62.
The value of p* is p* = % ~0.53.
0.46—0.62—0 ~ —2.94.

0.530.47( b5 + 155 )
The critical value, for a = 0.05 is z. = —1.64. The rejection region is z < —1.64.
As zp < —1.64 then there is strong evidence to reject the null hypothesis, so the new drug is more
effective at a level oo = 0.05.
The critical value, for oo = 0.1 is z. = —1.29. The rejection region is z < —1.29. As zg < —1.29
then there is strong evidence to reject the null hypothesis, so the new drug is more effective at a
level o0 = 0.1.

6.29

The test statistics is zg =

6.30
Hy: p1—p2=0
Hyi:pi—p2#0
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The values of p; and p, are p; = % ~0.80 and p, = % ~0.82.
The value of p* is p* = J3532 ~ 0.81.
0.80-082-0 3]

/0.81:0.19( 5+ %)
The critical value, for oo = 0.05 is z. = £1.96. The rejection region is —1.96 > zUz > 1.96.
As —1.96 < zp < —1.96 then there is not enough evidence to reject the null hypothesis, so the
audiences of the two channels are not different, in what concerns watching news preferences, at
alevel oo = 0.05.

The test statistics is zg =

Hy: pr—p2=0
6.31
Hy: pr—p2<0
The values of p; and p, are p; = % ~0.13 and pp = % ~ 0.26.

The value of p* is p* = 1115;;2957 ~0.19.

The test statistics is zg = MX’I’OI ~ —2.40.
0.810.19( 75 +37)

The critical value, for o = 0.02 is z, = —2.06. The rejection region is —2.06 > z.
As zp < —2.06 then there is strong evidence to reject the null hypothesis, so the advertising
campaign had success, at a level oo = 0.02.
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