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Directions:
1) You must show all work to obtain full credit for questions on this exam.
2) DO NOT round your answers at each step. Round answers only if necessary at your
final step to 4 decimal places.
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Part One 6
Part Two 6
Qr 12

Q2 10

Q3 13

Q4 9

Q5 71

Qs 13

Tota/ 80
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Part One (6 pts, 1 for each)
Indicate which of the following TRUE or FALSE

1. Whenever possible, in establishing the null and alternative hypotheses, the research
hypothesis should be made the alternative hypothesis. “Teue

—“ 2. If a decision maker wishes to reduce the chance of making a Type II error, one option is
to increase the sample size. o T

v 3. After performing a one tail test and reject Hy, you realize you should have done a two
tailed test, at the same significance level. You will also reject Hy for the test. [ e

T 4. Testing the differences between tow means with dependent samples becomes a one
sample test once you compute the differences of the paired observations. TieseE

-‘-- 5. The p — value is the largest significance at level which you wouldn’t reject the null
hypothesis. " Ty-we

= 6. Ina null hypothesis test involving two population variances, if the null hypothesis states
that the two variances are strictly equal, then the test statistic is a chi-square statistic. False
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Part Two (6 pts 1 for each)
Circle the correct answer:

1. In a one tail test using z distribution as the test statistic and the 0.01 significance level
the critical value either

a. —1.96 or+1.96 = Riol = 2:33

b. —1.645 or + 1.645

c. —2.5750r+2.575

d. Oorl

None of these is correct.

]

2. A type II error is committed if we:

a. Reject a true null hypothesis.
b. Don’t reject a true alternative hypothesis.
Reject a true alternative hypothesis.
d. Don’t reject both null and alternative hypotheses at the same time.
.e. None of these is correct.

3. The F distribution:

Cannot be negative.
b. Cannot be positive.
c. Is the same as the t distribution.
d. Is the same as the z distribution.
e. None of these is correct.

4. As the sample size increases, the t distribution approaches will be:

The standard normal distribution.
b. The chi distribution.
c. The F distribution.
d. Zero.
e. None of these is correct.
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5. Airline A and Airline B boast successful baggage routing rates of 95 and 98 percent,
respectively. From this information we can determine.

a. Airline A has better baggage service.

b. Airline B has better baggage service

c. The baggage services are equally accurate.
Nothing, we need more information to decide.
e. None of these is correct.

6. For which of the following is a two sample test not appropriate?

a. Seeing whether the proportions of childless couples with children who buy sports
cars different.
b. Seeing whether the mean tea consumption is higher in KSA than in UAE.
(c) Testing whether there are more men than women in Al — Dammam.
d. Deciding whether average attendance at major league football games is the same
in Al - Riyadh and Al — Dammam.
e. None of these is correct.

(c)s IF  Can e lested usLing
Ho fraen = = 3 g Paa ?mt‘w Seinby

W}q[[h s oa one—-SaMf)lt Fes b Ft gmjlg
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Part Three

Q.uestion One (2+3+1+1+2+1+1+1 = 12 pts):

From old records, it is believed that the average speeds of the cars at Al — Khobar Street is 99
km per hour. A random sample of 25 cars was selected and the speed for each car registered.
The sample gave an average of 107.92 km per hour and a standard deviation of 14.474 km per
hour. Do the data support the old records? Use the 2% significance level.

d.

The test hypotheses are:

Hy: /‘A= 1 ve. Hg M‘-’qu‘ @ laomh

The assumptions are: :
|- S M) Sah‘\‘?‘t S5 &e

Lk
] 0 6 wun¥npwn @ FD v s
3 Foyulol;im\ 15 novmal

The critical values are:

bupo n-) = Eool,2y = 2:4922 1 1B Fei“‘”

The decision rule using the test statistic approach is:

Reject M, 4 1te)d > Eari » bt } @ point

The test statistic is:

b X —Mo  _ 163.92 =1 _ .92 _ 3.0 814 }@P““
Siva 4. 97y [V7s 2 29493

The decision is:

Since | k| = 13081l > h,(,‘.n-‘: 2-4921 \J@ )201'“}

R‘ged- Ho

Your conclusion is:
T he SAMPl( heorabon o NOT 5"""’)’“} UUL O‘f, Wc“‘"‘s which

15 believed bhak  Fh o vevage gPuJ i5 99 Km/he @F.,.'n‘

Based on your decision, what type of error you might have committed?

I : n"‘
‘7\“ 1 ewwy ( Becawse H, was wjech-J) } @rni

3
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Q. uestion Two (2+2+1+1+2+1+1 =10 @2:

A PC company uses two suppliers for rechargeable batteries for their notebook computers.
Two factors are important quality features of the batteries: mean use time and variation. It is
desirable that the mean use time be high and the variability be low. Recently, the PC maker
conducted a test on batteries from the two suppliers. In the test, 9 randomly selected
batteries from Supplier 1 were tested and 12 randomly selected batteries from Supplier 2
were tested. The following results were observed:

Supplier 1 Supplier 2
m = 9 n; = 12
X, =67.25 min. X, =72.40 min.
s, =11.2 min. §, =9.9min.

Based on these sample results, can the PC maker conclude that a difference exists between
the two batteries with respect to the population standard deviations? Test using a 0.10 level
of significance.

a. The test hypotheses are:

?
Ho! OI-J-—-O:?::O VS. HAZ O—-I'L-_O—; :.}:.O } (Q—P£$)

v T e Fwo
2. Samplesc Vavientes pvL inJ.z,Pmen‘--

c. The critical value(s) is(are):

Fas et = Foosigun = 2-948 Y (y-pb)

b. The assumptions are Pulatfom ot novemally d.-stf,'bql-ea' } (Q—P”‘)

d. The decision rule is:

pﬂjfc}' HD "J FC-.'. > E(—/t, m=-tn2-) } (]—Ft)

e. The test statistic is:

F.S . QD' | jesy _1.2799 } @-pt)
S; i} H"”z q%. 0ol

f. The decision is:
sinee R <1:279% 3 Fgpmermo 2 2943 J@’”
’ Do NOT {\(j'fc’ '—‘,

g. The conclusion is:

Based on SoMF)es inkemation , Fhen s NO o‘"”°~*“"-}@f"‘
be F ween ('Ju Fwo FUPMO‘H“"\ Qhﬂa'orrc, J‘m'al-(ons- 6
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Question Three (2+1+1+5+1+1+2 = 13pts):
In the previous question (question 2). Can the PC maker conclude that a difference exists

between the two batteries with respect to the population mean use time? Test using a 0.05
level of significance. Assuming that both samples selected randomly from normal

populations
a. The test hypotheses are: ke
Hpe: my—-Ma=o Vs. i M.-—-ﬂ-l *0 } @ P

b. The critical value(s) is (are):

L'a(h: NMan-2 = k.25, 19 = 200130 } @ F}'

c. The decision rule using the test statistic approach is: } OF g .

R"j-ec,’ HD J.J ltc‘ > tq/t;m-tr\'a'l

d. The test statistic is:

3
5’: = (m—\)ﬁf—l-(m-i\st - (Q)(|\~'2)1+('11)(°l"1_)___ " jo.- U6 }@P“
Ry =+Nq =1 q_*‘a_’l

£( s (i‘ ’;1) ..-!_o_______ & 6?'?5 —72-Yo :__0_.---"'
y [
Sp| ki lo-ued [ LT+ L G pts
PR i

e. The decision is:

Sincte |tt.| = \'1'11 59‘ _} !f,u‘,n‘-rna-! = 2-0‘,20
} G rt

0o NOT wyect Ho

f. The conclusion is:
Bosed gn bhe Susples infocmnban, phene is NO diffevente betueen bhe } Ort
Lo mpu’-{'ﬁ"‘" MCan  WLe bime.
g. What is other assumption required to perform the test in part (a)? is it satisfied?
Explain.

2
1 The oFher Msar«r%ww i5 0'11; 0. ane unknewM , bul equal. }@PF

T. Yes, becows \4»‘0’.2-0'12-0 was Nuk chcl-c.' in bhe }@Pt

P-‘-(JW"‘! 1“‘4(5““'
7
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Q. uestion Four (2+1+1+1+2+1+1 = 9 pts):

An automatic filling machine is used to fill bottles with liquid detergent. A random sample of
20 bottles results in a sample variance of fill volume of 0.0153 (fluid ounces)’. If the
variance of fill volume exceeds 0.01 (fluid ounces)’, an unacceptable proportion of bottles
will be underfilled or overfilled. Is there evidence in the sample data to suggest that the
manufacturer has a problem with underfilled or overfilled bottles? Use 0.05 level of
significant, and assume that fill volume has a normal distribution.

a. The test hypotheses are:

He g < ool w, - He e N ool } @ p's

b. The assumption is: L
ﬁ& ,?v}?uﬂal:"o“ 1S haev tally a:st\'l’ukJ }@ 4

¢. The critical value is:

FLiaai s Hosmols s JONEE V@ pt

d. The decision rule using test statistic approach is:

ngt’c* Ho id Xé ) 4 A } @?}'

e. The test statistic is:

2

;i (0_051 & (19)C0:0153) _ 2Q9.07F }@PB
"_E-:L_H o:0)

f. The decision is:

Since XZ = 2907 _} x“’z""’ 30+ 1435 } @ P}—

De NoT vejed Ho

g. The conclusion is:

B&'SCJ on (;l'u fyuN})]! fhro‘w‘o}’;”um; bh& Menw ‘:aclwf‘d’ ha s }@P}

No PNJ?“M W)}h UY\)!" ‘t""?(J oY oV f.’\‘c'l bvlv}‘@_,

r
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Q.uestion Five (2+1+3+3+1+1 = 11 pts):

A manager believed that at most 18 percent of the company’s employees work overtime
every week. If the observed proportion this week is 23 percent in a sample of 250 of the
2,500 employees, can you accept his belief as reasonable or must you conclude that other
values is more appropriate?? Use 0.025 level of significant

a. The test hypotheses are:
Hy: P <018 Vs. H,: P>O"|8 } @P}S

b. The assumptions are:

. nk 25 3 @50)(13) =45 25 ) pt
R n('—m?:’:ﬁ (;25‘0(!‘4‘3) =205 265

¢. The test statistic is:

e P=k _ o23_818 . 2.06 @) pts
m:—a J_m’
159

d. The p-value is:

pyaiet o PUSES B
_ PR > 2:06) @pH
_ 05— ’7(0 (2(206)

e. The decision is:

p‘ﬁec O.o\“:‘)‘ < 0-01S @F)-

Q.j'ecl Ho

f. Your conclusion is:
Baced on the SAMP'( infcoat™ | Lhew (¢ NO @ P}_
e vi J.IMQ ko Conc de that ok hr'lusk | 8 % a-é

U\L Compomy’s e,ﬂp'ag@c.( wovlk 0w HMe ey
weeM . 9
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@ uestion Six (2+2+1+1+5+1+1 = 13 pts):

A random sample of 500 adult residents of Al- Dammam city found that 385 were in favor of
increasing the highway speed limit to 75 mph, while another sample of 400 adult residents of
Al - Riyadh city found that 267 were in favor of the increased speed limit. Do these data
indicate that there is a difference in the support for increasing the speed limit between the
residents of the two counties? Use a = 0.05.

= W e )
Lak S-‘\MP)f ’ — Al- Dammam Pl "'—‘-‘: :_35_355; :0':}? @P}
Saﬂ\)le 2 = pl- anYdJ‘k' T’Q = & 26-’1 - 0‘6635
a. The test hypotheses are: " Py i 263 Jaud
P= Xiaxr _ 3¢5+ °°7 0
HY PP e VS. Ha: P—R +0 MANYT  Gou $4oY
} Rphs

b. The assumptions are: & e -
1. mk = 500(:33) —39525, M O-R) = Soo (.22 = W5 25 @PB
3. Nale = Yoo (-€6FS) = 207 25, nO-A) = Y (+3326) = 133 25

c. The critical values are: -
Z,(/,L = Z-O'ZS’ = lqé }G P

d. The decision rule using test statistic approach is:

Rject Ho 12l > Zy, =16 Jor

e. The test statistic is:

TR D) - o — 065 -0
B o o ; ! Sdown) (1- ~Fau)( L 4 1
\’P(' P e g @f*g
i 0-10625 = J,LLZ
002999333

f. The decision is:
Since ‘Z\ = '3-‘4&' > 79{/1-7 1-9¢ X @ -P}'
% @e{)ec} H’D'

g. The conclusion is:
BaseJ on 60&"‘?’(5 inBemabe ,  Chow 5 ao’"ﬂ'cwna i }@f}'
Ehe  guppwt e Incremsing the  Speed limib bebween the
recidmbs o AL oo Coumbioe . 10




