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3. In performing a hypothesis test where the null hypothesis is that the population mean is
6.9 against the altemative hypothesis that the population mean is not equal t0 6.9, a
random sample of 16 items is selected. The sample mean is 7.1 and the sample standard
deviation is 2.4, It can be assumed that the population is normally distributed. The level
of significance is selected as 0.05. The decision rule for this problem is to reject the null
hypothesis if the computed “t” value is
A. less than -1.761 or greater than 1.761
B. less than -2.131 or greater than 2.131
C. less than—1.753 or greater than 1.753
D. less than —2.120 or greater than 2.120
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7. Taiwan Farmers’ Production Company builds large harvesters. For a harvester to be
properly balanced when operating, a 25-pound plate is installed on its side. The machine
that produces these plates is set to yield plates that average 25 pounds. The distribution
of plates produced from the machine is normal. However, the shop supervisor is worried
that the machine is out of adjustment and is producing plates that do not average 25
pounds. To test this idea, he randomly selects 20 of the plates produced the day before
and weights them. Table 1 below shows the weights obtained, along with the computed
sample mean and sample standard deviation. The test is to determine whether the
machine is out of control.
(a) State the null hypothesis and the alternative hypothesis. 15%)
(b) Compute the value of the test statistic.(5%)
() What is your decision regarding the null hypothesis? Interpret your decision.
(& =0.05) (0510 =1.729,85,05515 = 2.093) (10%)
Table 1. Data for Plates Weighted

22.6 22.2 23.2 27.4 245 27.0 26.6 28.1 26.9 249
26.2 253 23.1 24.2 26.1 25.8 30.4 28.6 23.5 23.6

X =25.51,8 =2.1933, and n = 20.
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5. The security department of a factory wants to know whether or not the true
average time required by the night guard to walk his round is 30 minutes. If the
night guard averaged 30.8 minutes with a standard deviation of 1.5 minutes in a
random sample of 32 rounds, determine whether this is sufficient evidence to

reject the null hypothesis 2 =30 minutes in favor of the alternative hypothesis
4 #30 minutes. Use the 0.01 level of significance. (10 points)

[##]
ﬁl?ﬁ?ﬁ’d] P8, 4=30, n=32,X=30.8,s=1.5, a=0.01 ’zl'gﬁjiik
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4. Assume that the weight of cereal in a “10-ounce box" is N( 4,5%). To test
Hp: ¢¢=10.1 against Hy: g2 = 10.1, we take a random sample of size n=16 and

observe that X =10.4and s = 0.4, What is the approximate p-value of this

test? (10 points)
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3. (10%) The following data were gathered from a random sample of 11 items.
1200 1175 1080 1275 1201 1387
1090 1280 1400 1287 1225
Use these data and a 5% level of significance to test the following hypotheses,

assuming that the data come from a normally distributed population.
H,:p =1160 H, :p >1160

(2]
AR T Bl - B R

2
X
1200 1,440,000
1175 1,380,625
1080 1,166,400
1275 1,625,625
1201 1,442,401
1387 1,923,769
1090 1,188,100
1280 1,638,400
1400 1,960,000
1287 1,656,369
1225 1,500,625
13600 16,922,314
X zx?
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Hoi— >4+ 550 0 peh - i =R (o)
b, Sp
n o m
80—1)x0.98> +(50—1)x0.76*
2 - (80=1)~ (50-1)x0.76" _ ) 502
P 80+50-2
Z'=-2.0291€ R={z <-1.645} - JFRIH2 B >
(SRR TSI RRENS E FORAVIS o 55 2% IR OB H PO«
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6.17 (93-Z['1-7 7 ) xx“'$;jt"%ﬁggﬁ§§§ﬁﬁ4_

6. mtﬁﬁKHW#zﬁﬁz&ﬁ g2 B HH T
= 10.62, 10.58, 10.33, 10.72, 10.34, 10.74

= 2 T0.50, 10.52, 10.58, 10.62, 10.55, 10.51, 10.53
&ﬁ&ﬁﬁﬁwﬁaﬁﬁzﬂﬁ%$ﬁﬁﬁﬂzﬁ&m 0.05) » B E3H B Kk ode > BRE
£4E - (20 %)

(2]
LR TR
X y <2 v
0.62 0.5 0.3844 0.25
0.58 0.52 0.3364 0.2704
0.33 0.58 0.1089 0.3364
0.72 0.62 0.5184 0.3844
0.44 0.55 0.1936 0.3025
0.74 0.51 0.5476 0.2601
0.53 0.2809
343 3.81 2.0893 2.0847
X Xy xx? zy?

2.0893-3:432

X =10+348=10.572 + s} =—°—=0.0257

=
Il
(o)

2.0847-3812

n,=7-%=10+3$1=10544 - s; ==———7-=0.0018

R Ry A T SR pudg R

Py Y e = %o%) () I 6+7-2=11

s3  s3
\/(6—1)><0.0257+(7—1)><0.0018
5, = =0.1125
P 6+7-2

t'=04371¢ R={t <2201 t>2.201) » & ik 2

PIFLE S A -
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6.18 (92-I“-HA ) [y Bcd 1 ISRt Ae &

5. (10) Independent random samples of n, = 64 and n; = 64 were selected {rom
populations 1 and 2, respectively, The population parameters and the sample

means and variances are shown in the table.

POPULATION

L Z
Sample size 64 64
Sample mean 257 231
Sample variance 3.4 25.9
a. I your rescarch objective is to show that g, 1s larger than g, , state the alternative

and the null hypotheses that you would choose for a statistical test.
b. s the test in part (a) a one- or a two-tailed test?
¢. Give the rejection region fora =.10,

Calculate the value of the test statistic.

¢. Conduct the test and stale your conclusions.
(]
(a)
Hy:ip, =1, <0 H iy —p, >0
(b)
e
()
—_ X =% )— (g — .
Wior #of sty - W) g oo
s s
ntn
el R={z>1.28}
(d)
= 25.7-23.1 57478
314, 259
64 T 64
(e)

' =27478€R ~ I H, o g FEDCHS 1, o
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6.19 (92-75- ) PR T BRI (RS

4. A service station manager wants to compare the demand difference between
two types of gasoline, 92 unleaded, and 95 unleaded. Observations (in
thousands of liters) are taken for eight weeks, and the data are shown here.
Analyze the data and draw conclusions. (use most appropriate method and test
at 0.05 level of significance). (25%)

Gasoline Week 1 [Week 2 [Week 3 [Week 4 |Week 5 |Week 6 [Week 7 |Week 8
95 unleaded 52 57 53 60 52 45 40 42
92 unleaded 43 46 50 55 50 43 46 50
(7]
LF IR

x1 52 57 53 60 52 45 40 42

x2 43 46 50 55 50 48 46 50

d=x1-x2 9 11 3 5 2 -3 -6 -8

n=8 - d=1.625s,=06.84
H T - AR

e d-d
Hy:d =0 » 45 ftskathl t= I8 —1=7
’ sa/3n

t'=0.672¢R = {t <-2.3646 ﬁ‘} t> 2.3646} RO l@? ’

R e RER L

6.20 (937 A~ ) FFERE T TR &

4. Independent random samples were selected from two normal
populations. The data are shown below.

[Sample A 25 20 14 19 22
|Sample B [35 37 31 49. 40

(a) Does these data provide sufficient evidence to indicate that u ,differs

from up? Test using alpha=0.1.

(b)Find a 90% confidence interval for u o - u s Compare your

interpretation of the confidence interval with your test results i in part
(@). (30%)

(#E]
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SR SR
n=5-%X=20-5=4062 - n=5-X =384 +5,=6.7676

%%ﬁjlﬁg%‘%@(ﬂ H,:00 =0,
FIEE (4,4) 7 F 53> a=0.1 » R={F <0.1565 F% F > 6.3882}
F'=0.3603¢ R » [y fid g i FAf -

(a)

PR X —X,)— — .
Hot sy —p, =0 » S8 5 i szt gl = Zo%)-( ) CEIFIE5+5-2=8

. _ \/(5—1)><4.0622 +(5-1)x6.7676

= =5.5812
5+5-2
t'=-52127eR={t <-1.8595 7 t >1.8595} > N
Py R A
(b)
Cl,={-1.8595<t<1.8595} = Cl, , ={-6.564<X —X, <6.564]
X —X, =—184¢Cl, _ - éfﬁwfﬁ'lﬁir% ’

R BT e 2

Cl, ={-1.8595<t<1.8595} =Cl,,_, ={-28.779< s — u, < -8.021}
#1—#2=0eC|#1_#2 ; ;«\JILST@F%,

F‘TJEJ?E:" i‘élg\ffgj e Bl o

6.21 (93 sIFY) i T T

4. Test the following hypotheses at 5% significance level.
(1) Given X =28 for a sample of 50 of a normal variable for which

o=5, test H :u=30 against H,: p=29.(5%) (The critical

value for a normal distribution at 5% signiﬁcancé level is 1.64. Here
M and O are the population mean and standard deviation,

respectively.)

©2006 [ A HEEE CH D 37 6-17 [



(ii) Given the sample values n, =10 (sample size), X, =20 (sample
mean), S, =6 (sample standard deviation), n, =12, X, =18,
s, =5, for two independent normal variables, test the hypothesis
H,: H=H, (population means are equal). (5%)

(Pr(1<2.086)=0.975, Pr(t<1.725)=0.95 when the degree

of freedom is 20. Here t is the student’s t statistics,)

(1ii) If the percentage of defective parts turned out by a worker during two
consecutive days was 7% and 9%, respectively, and if 500 parts were
turned out during each of those days, would the inspector be justified in
claiming that quality had slipped? (5%) (Use the normal
approximation for a binomial random variable.) (The critical values for
a normal distribution at 5% and 2.5% significance levels are 1.64 and
1.96, respectively.)

(%]
@
FREEH 'rﬁ:rﬁl@r%?%g?j‘j I@?EUF@H‘?JE\’JT% ¥ fyﬁﬁjig‘l%#,g[ (e o
HATHR ¢ 4=30,0=5 n=50,X=28, a=0.05
(A 230

Qs 2= 2 A
n

o/\n

B)&= sz 55l s @=0.05 > REEEBE R={z<-1.645}

e, 28230 .
(4)%2¢ﬁ%tﬂ%ﬁ EE I@ z =W=_2.8284€R ’ ﬂ::[‘ﬂ} [HO

(i)
REE T A = G T R B«

FAEE 1 n =10,X =205, =6, n,=12,X =18,5,=5 > a=0.05

H @t — gy =0 » 4+ St 3t I tz(xl_XZ)z_(”zl_”Z) P 10+12 -2 = 20
Sp, Sp

7+7
L)

=5.4727

. :\/(10—1)x62+(12—1)x52

P 10+12-2

t'=08535¢ R ={t<-2.086 fiy t>2.086} > IR H
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Exj%ﬂﬁgﬂ‘ =isEES
(ii1)
B AR 1 n =500,p,=7%, n,

Hytp - 20 » gty 2= PP mR) gy

il st =p,(1-P,)=0.0651, s, =p,(1-P,)=0.0819

7 =-1.1664 2 R={z<-1.645} » Z 3 {fieik 2 =

6.22 (93441 -B%1) PR A B

. 0% BEH RS AR 150 G TAFRE IR R » Kbl 15 A - BEBthia B3
lWﬁﬁIﬁ%ﬂﬂEE*ﬁ*ﬁiA%ﬁ-EMWﬁE&E;%mH%¥$EEE
Gl « (MUK HE 0.05) L

(=]

FLATR 1 0 =150, P, =45 =0.1, n, =100, P, =73 =0.05 » @ =0.05

Ho by = py =0 - kel 2 PP Z(RZP) ey

5 S
nony
15+5
Hir s2=p. (1-p.)=0.0736, P = =0.
i s =P (1-70) Pr = 150+100

7' =1.4276 g R={z <-1.96 % > 1.96} ,g@;ﬁmvgﬁuﬁﬁf

REAES &V e

6.23 (OLIRI-fHf7) R+ ISR E (S EMHH)

W RELREMEHRIETRLARBHRE  MMILROALEAFRTEAOREL T ¢
LABY®E 1 2 3 4 5 6

AT B85 76 63 70 65 63
[ ] 70 68 60 65 68 61
BEAMAMKTESE BB TR AEH LA ATAL? A A Ra=005 -
(15%)
[##]

CEHTRRE R Y

x1 85 76 63 70 65 63

x2 70 68 60 65 68 61

d=x1-x2 15 8 3 5 -3 2

n=6>d=5-s,=6.0992
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HOEE - R
d-d
s/n

€ =2.008 R={t<-2.5706 ¥ t > 2.5706) » X p4fieist . W

Hy,:d=0 > &5 » fidtiigh el t= P 6-1=5

BT R

6.24 (93-UELT-FY) PR T IR THRAR L (WEMES)

i - (Q0%)E TIRAmar AR shaE—% - (B R ER S R - {20 W R R SR S
BHERSE £ R AR IR S0 LL R R G B S BRIRE ) + Q0T
2= 1 2 3 4
TEAE 0 60 65 T2

2 77 63 68 63
1R R - 7ERRSEKH0.05T - ME A | MBS TR R SRR ?

[##]
S TR R
x1 70 60 65 72
x2 77 63 68 63
d=x1-x2 -7 -3 -3 9

n=4>d=-1>s,=69282

T - AR

i d-d
Hp:d>0 > %5 Adikathlt=  FIHIE4-1=3
0 bt £ Sd/\/ﬁ -
=—0.2887 ¢ R={t <-2.3534} » TR RIHT IR -

P PR SRR 12 R T [
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6.25 (94441 -pR ) PR T BRI (RS )

W s A KA R MR 5 A SRS Bk e AR A R ) — B A

| :
SHFRRE CRTHRH BBy AFTREAFRRRGFHRE(RT)

VTV RS PV L PR
T e85 63 58 48 69

!15‘--, 2R g IR -_j-"-f“ MAeik# ¥ |68 54 55 47 62

@)ﬁmmiﬁﬁﬁﬁh&mﬁﬁié#ﬂ?(&ﬁ%*#aﬂnﬂ

(10 4)
(]
CEFPIRERA T
x1 85 63 58 48 69
x2 68 54 55 47 62
d=x1-x2 17 9 3 1 7
n=5-d=74-s,=6229
6]
ke =0 P S—1=4 5 1-a=95%
s /A
Cl ={-2.7764<t<27764} = Cl,_, , ={-0.3343<d <15.1343}
2
d=0eCl, » S fiRES BT
AR T I
6.26 (94-ZE[ (7)) Fyfcd T féf%ﬁﬂi?sz‘ﬁ%%; (Y EE )
W ATABMAREEARVGRAFo Dl ARk kR 10%

DIMAT 35, 67, 25, 38, 32, 38, 39,7
Dlsktk 33,59, 22,28, 24,43,26,6

FH AR A FHHLEERE t EA) 06069 =M (2)

0.7-0.79 = [ (3) 0.8~0.89 = i (4) 1.0~1.99 2 K] (5)2.0~2.99 2} (6)

3.0~3.99 2 [

(#E]
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AF IR AR A

x1 35 67 25 38 32 38 39 7
x2 33 59 22 28 24 43 26 6
d=x1-x2 2 8 3 10 8 -5 13 1

n=8-d=5:s,=5.8064

FOVET - A A
d—d

s3/\/n

Hy:d=0 > €& » ftfigt Bl t= P 8-1=7

=2.4356

5
©5.8064/+/8

6.27 (94 IZPR) PZRA T BN (BEHES)

4. The following grade-point averages were collected over a period of 7 years to
determine whether membership in a fraternity is beneficial or detrimental to grades:

Year: 1 2 3 4 5 6 7

Fraternity: 24 20 23 2.1 21 20 20
Nonfraternity: 2.4 22 25 24 23 18 19

Assuming that the populations were normal, test at 0.025 level of significance whether

membership in a fraternity is detrimental to grades. (L5%)
(=]
CFPRFCREE T
x1 2.4 2 2.3 2.1 2.1 2 2
X2 2.4 2.2 2.5 2.4 2.3 1.8 1.9

d=x1-x2 0 -0.2 -0.2 -0.3 -0.2 0.2 0.1

n=7 > d=-0.0857 > s, =0.1864

R - A

d-d .
H,:d>0 > =& Akt il s FIFNAE 7-1=6
0 A Sd/\/ﬁ :
t'=-12164 2 R={t<-2.4469} - T PHHHIHIHE

LIV A e -
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4. (20) Two personnel evaluation techniques are available. The first requires a
two-hour test interview session, while the second can be cmnplc“tcd in less than an
hour. A high correlation between test scores would indicate that the second test
could replace the two-hour (est and hence save time and money. Following is data
that gives the scores on lest | (x) and Test ]I (y) for 15 applicants.

x 75 89 60 71 92 105 55 87 73 77 84 91 75 82 70
y 38 56 35 45 59 70 31 52 48 41 51 58 45 49 47

a. l'ind the coefficient of correlation, r.
b, lInterpretr.

¢. Test to see if the correlation between x and y is significant ates = 0.01.

(=]

(@)
TR -

X 75 8 60 71 92 105 55 87 73 77 84 91 75 82 76| 1192

y 38 56 35 45 59 70 31 52 48 41 51 58 45 49 47 725

x> |5625 7921 3600 5041 8464 11025 3025 7569 5329 5929 7056 8281 5625 6724 5776| 96990

y2 1444 3136 1225 2025 3481 4900 961 2704 2304 1681 2601 3364 2025 2401 2209| 36461

Xy |[2850 4984 2100 3195 5428 7350 1705 4524 3504 3157 4284 5278 3375 4018 3572 59324

(2x)(Zy) _ 1192¢725
. ny_z ! _ 59324 - 09539
o 20 sy (0706990 - 1236461 - 35
(b)
Xy VR A
()
ELATHR : n=15 ~ r=0.9539
(l)rﬁﬁii@? Hy:p=0
OfutARFIE t= L CEIEn-2=15-2=13

(l—rz)/(n—z)
B P 13 V53 @ =001 SREERE S R={|t>3.0123

0.9539

DA EHFTE =
J(1-09539%) /(15 -2)

=11.4597 R #ﬁwff’lﬁaﬁ%

SHIFTUHIRT 5%
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6.29 (92-E['-7 ) {EEEIAREARET B

6. REMUEIIABIRTR TR B 305 Mo =210 Hy © 2, - FHTBTREAS
AN DTS 0 B, - SRR o 2 o O - RUEEME B
Al 7 36 H R AR E AR AN eridical region) - (15 4)

(#E]

(a)

(b)

BB Hyim =20, (Hyip-2u,=0) (4%
(71_272)_/121%2 (X =2%) (4 —24) X —2%,

e - -

2 2
Ox,-2%, o 40, oy 40,

n n n n
Ep

Uy ox, = Hg — toy =M =210,

2 2
2 2 2 oy 4o,
Ox_ox, =0x t 0, =—+
1 2 1 2 nl n2
2 2
o § . _ « o] 40y
FEIE1 Gk 185 RZ={|2|>za} = RXI_2X2={|XI—2x2|>za Pl }
| )
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