PROVIDENCE UNIVERSITY
Midterm Spring 2005
Course: Statistics Department: Business Administration Date: April 16, 2004

Student ID: Name:
Note: Please return the question sheet with your answer sheet. Fail to retun the question
sheet will result in ZERO score for the exam.

1. According to the local union president, the mean gross income of plumbers in the Salt Lake City
area is normally distributed, with a mean of $45,000 and a standard deviation of $3,000. A recent
investigative report for KYAK TV found, for a sample of 120 plumbers, the mean gross income
was $45,500. At the .01 significant level, is it reasonable to conclude that that the mean income is
not equal to $45,000? Determine the p-value. (10%)

(pffE + p=45000 ~ £ + 6=3000 ~ n=120 ~ X =45500 )
(1) 2 HE Ho * p = 45000 (S7="1mE)
(2) f AR S E (7—/1)/07 B z 53 el
o, =o/\In =273.8613
(3) B Ak F £ il z= (45500 - 45000) / 273.8613 = 1.8257
(4)z 53 > S5 R ffi=1.8257 » B4 p=0.0679
(5) FTRPYH L B Y e 0.0679 PR B Ho

2. The First National Bank of Wilson has 650 checking account customers. A recent sample of 50
of these customers showed 26 have a Visa card with the back. Construct the 99 percent confident
interval for the proportion of checking account customers who have a Visa card with the bank.
(10%)

(f ,arr%ﬂ;far Pk 5 p=0.5 ~ %=~ n=50 + P=26/50=0.52 ~ 0=0.01  N=650)
(1) eS8 IEF%HO p =05 (=)
Q) MEkEr L (P—p)/s, fz oo (M > df=49)

- ﬁ(l ) /E_” 0.0679
(3)z 5[ > = }?Ebfa » 1-0=99% > T}(Q[F,ﬁ?ﬁl}ﬁf &
Cl={ ;5758 <z =25758}=1{0345 < p = 0.695 }
(4)4?5%5\”) 0.5 €ClI
(5) 12 Fe 5T 2B e RS EE;TJ@F%‘“HO

'c:I

S

3. The following is sample information. Test the hypothesis at the .05 significance level that the
treatment means are equal. (25%)

Treatment 1 Treatment 2 Treatment 3
9 13 10
7 20 9
11 14 15
9 13 14
12 15
10
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a. State the null hypothesis and the alternative hypothesis.
b. What is the decision rule?

c. Compute SST, SSE, and SS Total.

d. Complete an ANOVA table.

e. State your decision regarding the null hypothesis.

A B C (i A B C (i
9 13 10 81 169 100
7 20 9 49 400 81
11 14 15 121 196 225
9 13 14 81 169 196
12 15 144 225
10 100
58 60 63 181 576 934 827 2337
A ¥ B %C T IT?
(a) ’
Hy: = RO SSG0AEET (Hyop = = i)
H, o= 50T ISR 5 = AT
(b)
MSTR b ¢
= MSE > Fa=0405,df:(2,12) =3.89 Eﬁm’“ VLR
(c)
=T) 2
SST =xT? —u:2337—£=152.93
N 15
A (ZB)Y (2C) (ET) 58 60 63? 2
corr_(PA) (3B (3€) (2T) 5§ 60 63 I8¢
N, Ng Ne N 6 4 5 15
SSE = SST — SSTR =152.93-70.40 = 82.53
(d)
e N R U ALV AL R ) F {ff
SURRRED 7040 2 3520 5.118
BEEy@El 8253 12 6.88
FEF 15293 14
(e)
MSTR VA 7 ot 1) — s £ z LN haml]
F="ueg =>12> ooy =389 = HEREENG TR S

4. A stockbroker at Critical Securities reported that the mean rate of return on a sample of 10 oil
stocks was 12.6 percent with a standard deviation of 3.9 percent. The mean rate of return on a
sample of 8 utility stocks was 10.9 percent with a standard deviation of 3.5 percent. At the .05
significant level, can we conclude that there is more variation in the oil stocks? (10%)

(zffii : o7 /o] =1 ST n =10 2 5,=39 - n,=10 ~ 5,=3.5 ~ a=0.05)
() EXHEEHo © o [o; <1 (7= 4E)
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2 2
@ Wt L% g e, 7)o F v
0, /02
(3)df=(9, 7) U F 53+ 1/ 0=0.05 » :F G R = { F > 3.6767 }
(4) Bt Ak F B ]ZE_PI F=12416/1=1.2416 ¢R
(5) ¥ e SR ARG 2 157 Ho

5. An investigation of the effectiveness of an antibacterial soap in reducing operating room
contamination resulted in the accompanying table. The new soap was tested in a sample of eight
operating rooms in the greater Seattle area during the last year. (10%)

Operating Room

A B C D E F G H
Before 6.6 6.5 9.0 10.3 11.2 8.1 6.3 11.6
After 6.8 24 7.4 8.5 8.1 6.1 3.4 2.0

At the 0.05 significant level, can we conclude the contamination measurements are lower after use
of the new soap?

Before 6.6 6.5 9 10.3 11.2 8.1 6.3 11.6
After 6.8 2.4 7.4 8.5 8.1 6.1 3.4 2
d 0.2 4.1 1.6 1.8 3.1 2 2.9 9.6 249 =d
d2 0.04 1681 2.6 3.24 9.61 4 841  92.16 | 136.83 xd?
n=38,d =&=£=3.1125
n 8

=209113

=d>—(zd)’/n _\/136.83—24.92/8
7

(2ffiEk 5 p=0~ 7/~ n=8 ~ d =3.1125 ~ s=2.9113 ~ 0=0.05)
(D fﬁ%&f@?Ho rd =0 (/=)
(@) hEkat il (d—d)/s; b3 df=7 it 53
s; =s/</n =1.0293
(3) df=7 Ut 53l » 7= > a=0.05 » ARG B R = { t> 1.8946 }
(4) BA A EASHE i t= (3.1125-0)/1.0293 =3.0239 eR

(5) HFReTE % Ho

6. A recent study compared the time spent together by single- and dual-earner couples. According
to the records kept by the wives during the study, the mean amount of time spent together watching
television among the single-earner couples was 61 minutes per day, with a standard deviation of
15.5 minutes. For the dual-earner couples, the mean number of minutes spent watching television
was 48.4 minutes, with a standard deviation of 18.1 minutes. At the .01 significance level, can we
conclude that the single-earner couples on average spend more time watching television together?
There were 15 single-earner and 12 dual-earner couples studied. (15%)
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(zffF 5 =4, =0 ~ JF[E" ~ 0,=0,,n=15X =615 =15.5,n, =12,X, =48.4,s, =18.1,a =0.01 )

(1) B2 Ho = pt =ty = 0 (2 H7E)

X =% )~ (1~ :
o trtwat sl BT T) 4 e o FY €5 e

X=X,

Sqx, = Spafn T 7 =6.4655
_ _ 2
=8 1)(151'?+1+2(122 DABD” _ /37869 =16.694

(3) =25 [0 € 537 5 > 0=0.01 » S FFREIES R = { t>2.4851 }
(4) Bt st & 017484 1 o49¢R

'I[ I t=
E I 1
278.69| —+—
15 12
(5) 1= 7 53 2 JRaGT L 5 Ho

7. 1f X, X,,---, X, are the values of a random sample from an exponential population, find the
maximum likelihood estimator of its parameter 0. (15%)

Answer:

L(0) = T(X;, %, %,36)

Hence, the maximum likelihood estimator is 6= X .

8. A carpet company advertises that it will deliver your carpet within 15 days of purchase. A
sample of 49 past customers is taken. The average delivery time in the sample was 16.2 days with a
standard deviation of 5.6 days.

a. State the null and alternative hypotheses. (5%)

b. Using a standardized test statistic, test the null hypothesis at the 5% level of significance. (5%)

c. Using a p-value, test the hypothesis at the 5% level of significance. (5%)

d. Compute the probability of a Type II error if the true average delivery time is 17 days after
purchase. (10%)

(a),(b)
(zlﬁjﬁt pu=15 ~ F = s n=49 - X=16.2 ~ s=5.6 ~ 0=0.05)

(1) i l@%Ho Th= =15 (/=)
(2)1;@% EAREFE (X —p)/sy Bz o3l (Mg - df=48)
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Sy =s/«/ﬁ=0.8
(3)z 3 > JF,F;' » 0=0.05 > TR R = { 2> 1.6449 }
(4) Bt Ak Zh el z= (16.2-15)/0.8=1.5 ¢R
(5) 12| 53 I AFiRGI 2 53 Ho

C

Ep)@j?iﬁ Pp=15 s 7 =49~ X=16.2 ~ 55.6)

(1) #U5F Ho = = 15 (7 /="48E)

(2) S EARFE B (X — p) /sy Ehz 3 (Mg > df=48)
syzs/«/_=0.8

(3) A AT £l z= (162-15)/0.8=1.5

@)z 3l > 7= BER f=1.5 > RS p= 0.0668

(5) VP H B i 0.0668 FIFiRsI . 8% Ho

d
E%m p=15 - *F v n=49 + X=162 ~ s=5.6 ~ a=0.05 ~ #1 "u=17)
(1) 3 @%Ho w=15 (7=
(2) S EARFEE (X — p) /sy Ehz 3 (Mg > df=48)
syzs/\/_=0.8
(3) z 53> T 0=0.05 > SRS R = { 2> 1.6449 } = { x> 163159 }
(4) FE R ) z= (16.3159 - 17) /0.8 =-0.8551
(5)z 55 » 5 R R 1=-0.8551 » TSR B=0.1962
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