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Area between 0 and z

/

F4

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0 0 0.004 0.008 0.012 0.016 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359
0.1 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.091 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.148 | 0.1517
0.4 0.1554 | 0.1591 | 0.1628 | 0.1664 0.17 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1879
0.5 0.1915 | 0.195 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.219 | 0.2224
0.6 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 0.258 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 0.2881 | 0.291 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
0.9 0.3159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.334 | 0.3365 | 0.3389
1.0 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.377 0.379 0.381 0.383
1.2 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.398 | 0.3997 | 0.4015
1.3 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 0.4192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 0.4332 | 0.4345 | 0.4357 | 0.437 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4699 | 0.4706
1.9 0.4713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.475 | 0.4756 | 0.4761 | 0.4767
2.0 0.4772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 0.4821 | 0.4826 | 0.483 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.485 | 0.4854 | 0.4857
2.2 0.4861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.489
2.3 0.4893 | 0.4896 | 0.4898 | 0.4901 | 0.4904 | 0.4906 | 0.4909 | 0.4911 | 0.4913 | 0.4916
2.4 0.4918 | 0.492 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 | 0.4934 | 0.4936
2.5 0.4938 | 0.494 | 0.4941 | 0.4943 | 0.4945 | 0.4946 | 0.4948 | 0.4949 | 0.4951 | 0.4952
2.6 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.496 | 0.4961 | 0.4962 | 0.4963 | 0.4964
2.7 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.497 | 0.4971 | 0.4972 | 0.4973 | 0.4974
2.8 0.4974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4979 | 0.4979 | 0.498 | 0.4981
2.9 0.4981 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986
3.0 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.499 0.499
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o

t table with right tail probabilities tip.a)

dip| 04 0.25 0.1 0.05 0.025 0.01 0.005 0.0005
1 10.3249 | 1.0000 | 3.0777 | 6.3138 | 12.7062 | 31.8205 | 63.6567 | 636.6192
2 |0.2887 | 0.8165 | 1.8856 | 2.9200 | 4.3027 | 6.9646 | 9.9248 | 31.5991
3 |10.2767 | 0.7649 | 1.6377 | 2.3534 | 3.1825 | 4.5407 | 5.8409 | 12.9240
4 | 0.2707 | 0.7407 | 1.5332 | 2.1318 | 2.7765 | 3.7470 | 4.6041 8.6103
5 |0.2672|0.7267 | 1.4759 | 2.0150 | 2.5706 | 3.3649 | 4.0321 6.8688
6 |0.2648 | 0.7176 | 1.4398 | 1.9432 | 2.4469 | 3.1427 | 3.7074 | 5.9588
7 10.2632 | 0.7111 | 1.4149 | 1.8946 | 2.3646 | 2.9980 | 3.4995 | 5.4079
8 |0.2619|0.7064 | 1.3968 | 1.8595 | 2.3060 | 2.8965 | 3.3554 | 5.0413
9 |0.2610|0.7027 | 1.3830 | 1.8331 | 2.2622 | 2.8214 | 3.2498 | 4.7809
10 | 0.2602 | 0.6998 | 1.3722 | 1.8125 | 2.2281 | 2.7638 | 3.1693 | 4.5869
11 | 0.2596 | 0.6974 | 1.3634 | 1.7959 | 2.2010 | 2.7181 | 3.1058 | 4.4370
12 | 0.2590 | 0.6955 | 1.3562 | 1.7823 | 2.1788 | 2.6810 | 3.0545 | 4.3178
13 | 0.2586 | 0.6938 | 1.3502 | 1.7709 | 2.1604 | 2.6503 | 3.0123 | 4.2208
14 | 0.2582 | 0.6924 | 1.3450 | 1.7613 | 2.1448 | 2.6245 | 2.9768 | 4.1405
15 | 0.2579 | 0.6912 | 1.3406 | 1.7531 | 2.1315 | 2.6025 | 2.9467 | 4.0728
16 | 0.2576 | 0.6901 | 1.3368 | 1.7459 | 2.1199 | 2.5835 | 2.9208 | 4.0150
17 | 0.2573 | 0.6892 | 1.3334 | 1.7396 | 2.1098 | 2.5669 | 2.8982 | 3.9651
18 | 0.2571 | 0.6884 | 1.3304 | 1.7341 | 2.1009 | 2.5524 | 2.8784 | 3.9216
19 | 0.2569 | 0.6876 | 1.3277 | 1.7291 | 2.0930 | 2.5395 | 2.8609 | 3.8834
20 | 0.2567 | 0.6870 | 1.3253 | 1.7247 | 2.0860 | 2.5280 | 2.8453 | 3.8495
21 | 0.2566 | 0.6864 | 1.3232 | 1.7207 | 2.0796 | 2.5177 | 2.8314 | 3.8193
22 | 0.2564 | 0.6858 | 1.3212 | 1.7171 | 2.0739 | 2.5083 | 2.8188 | 3.7921
23 | 0.2563 | 0.6853 | 1.3195 | 1.7139 | 2.0687 | 2.4999 | 2.8073 | 3.7676
24 | 0.2562 | 0.6849 | 1.3178 | 1.7109 | 2.0639 | 2.4922 | 2.7969 | 3.7454
25 | 0.2561 | 0.6844 | 1.3163 | 1.7081 | 2.0595 | 2.4851 | 2.7874 | 3.7251
26 | 0.2560 | 0.6840 | 1.3150 | 1.7056 | 2.0555 | 2.4786 | 2.7787 | 3.7066
27 | 0.2559 | 0.6837 | 1.3137 | 1.7033 | 2.0518 | 2.4727 | 2.7707 | 3.6896
28 | 0.2558 | 0.6834 | 1.3125 | 1.7011 | 2.0484 | 2.4671 | 2.7633 | 3.6739
29 | 0.2557 | 0.6830 | 1.3114 | 1.6991 | 2.0452 | 2.4620 | 2.7564 | 3.6594
30 |0.2556 | 0.6828 | 1.3104 | 1.6973 | 2.0423 | 2.4573 | 2.7500 | 3.6460
inf | 0.2533 | 0.6745 | 1.2816 | 1.6449 | 1.9600 | 2.3264 | 2.5758 | 3.2905
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Assignment 1(LO i)
1. The hourly wages of a sample of 130 system analysts are given below.

mean = 60 range = 20
mode =73 variance {\324
median = 74

B xwo/ - 8o
The coefficient of variation equals ’O_’_ * 0 = — ”
a. 030% M 6O
® 30%
c. 5.4%
d. 54%

~ L

2. The variance of a sample of 169 observations equals 576. The standard deviation of the sample equals
13 - =

c. ?7‘6 \/ 57 b

d. 28,461

n )
3. The standard deviation of a sample of 100 observations equals 64. The variance of the sample equals
a. 8
b. 10
c. 6400
(@ 4,09

4. Which of the following symbols represents the mean of the éopulatiob?
2

a. o
b. o
©) v
d 5
(5;.) Which of the following symbols represents the variance of the population?
62 ———=—— e
b. o
C. un
d 3

6. The coefficient of correlation ranges between
a. Oandl1
-1 and +1
c. minus infinity and plus infinity
d. 1and 100




7. Given the following information:

Standard deviation = 8
Coefficient of variation = 64%

The mean would then be

g
2 o X

c. 0.64
d. 125 Q = - Ui}’\/\
27
o e S o -2
8. The standard deviation of a sample was reported to be 20. The report indicated that Z (x - x) =7200. What

has been the sample size?
a. 16
b. 17

c. 18 7o -

@ 19
Exhibit 3-2

A researcher has collected the following sample data

S 12 6 8 5
s A Ao n s q66538m(1

9. Refer to Exhibit 3-2. The median is %7

a. 5 —

@) 6

c. 7 —\;Z —
d 8 7 -

-—

~—

18]

The probability that a[_;fnti_nﬂ@land&yariable tak%s any specific value > = O

a/ 1isequal to zero

b. isatleast 0.5

c. depends on the probability density function
d. isvery closeto 1.0

5
6
7 = @)
8

Q2

12. A normal distribution with a mean of 0 and a standard deviation of 1 is called b [ \( S\/o‘(\){ ( 6\f W\\\W’\‘ C

a. aprobability density functiorfy ‘ e bl/t"@'\
3 noY 4 Qi

an ordinary normal curve
a standard normal distribution
d. None of these alternatives is correct.

=71, M=0

13. In a standard normal distribution, the probability that zero is P L‘% ? 05

(&’ 0.5
b. equalto 1

c. atleast0.5 L] .5

C WY ¢




14. The random variablé XJis known to be normally distributed. The probability of x having a value equals 80 or
95 is =

d%jgjs ey aL% 2 C&/b_{,/\ PO‘(K\L

c. 1

d. Can’t be found, because there isn’t enough information ]

15. Z is a standard normal random variable. The P(-1.96 = Z = -1.4) equals

a. 0.8942 ) _q?g\—\
®) 0.0558 2¢-\00)_ ool 2l Y @
c. 0475 Plet ploczlld
d. 04192 = 435 Yoy
16. Z is a standard normal random variable. The P (-1.20 = Z = 1.50) equals A
a. 0.0483 .
b. 0.3849 Plotzc Sy p (@l ‘ool
0.4332 LT \5

@ 0.8181

17. Given that Z is a standard normal random variable, what is the probability that -2.51 = Z = -1.53?

a. 0.4950
b. 0.4370 p(2% 2L o) ~ PQ‘gE’chM\
© 0.0570 Z
d. 09310 - L

_19| T8y

18. Given that Z is a standard normal random variable, what is the probability that Z = -2.12?

a. 04830 = -

b. 0.9830 by - P(_z-\u%(&\ o /7

&) 0.017 =

d. 0.966 A

_7.n
s

19. X is a normally distributed random variable with a mean of 8 and a standard deviation of 4. The probability

that X is between 1.48 and 15 56 is =
— G- -3 \UR - 'S

a. 0.0222 = L2 - (2

b. 04190 h T Tk T j\

c. 0.5222 Ploszc\. 8% x(~lbgeeed) — & o !
0.9190 e

- _t2 (B3]

20. X is a normally distributed random variable with a mean of 5 and a variance of 4. The probability that X is
greater than 10.52 is = = — 5
0.0029 = (0.52-K ‘ v

5. 0.0838 5 - (Z//"

c. 04971 x

d. 09971 x l, — P(o4:g< 296D

21. Given that Z is a standard normal random variable, what is theof Z if the area to the of Z 1s 0.0559?

0.4441 — = = —
b./ 1.59 5
. 0.0000 [ —
d. 150 AT ~4Q{H—>ai@:<u‘@®vcume

f\@(’\'— ﬂo J(O Z feble And : équ[/ '4—/5
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Assignment 2 (LO i)

N
1. A simple random sample of 100 observations was taken from a large population. The sample mean and the
standard deviation were determined to be 80 and 12 respectively. The standard error of the mean is

1.20 =

b, 0.12 w O

c. 8.00 O | | o

d. 0.80 F—‘\/_ = ——— =l
™\ \,

ANS: A QY

(o3 n
2. A population has a standard deviation of 16. If a sample of size 64 is selected from this population, what is the

prohability that the sample mean will be withi@f the population mean?

a. 0.6826

b. 0.3413

c. -0.6826

d. Since the mean is not given, there is no answer to this question.

ANS: A

3. As the sample size increases, the
a. standard deviation of the population decreases &
b. population mean increases  y_
@ standard error of the mean decreases
d. standard error of the mean increases

ANS: C

4. The probability distribution of the @an is called the
a. central probability distribution
@ sampling distribution of the mean
c. random variation
d. standard error

ANS: B

o> n
5. A population has a mean of 75 and a standard deviation of 8. A random sample of 800 is selected. The expected

lue of i -
value of X is
a. 8 M = M X
@ 75
c. 800
d. None of these alternatives is correct.

ANS: B

/A
6. From a population of 200 elements, a sample of 49 elements is selected. It is determined that the sample mean
/\/\ is 56 and the sample standard deviation is 14. The standard error of the mean is )

a. 3 S
(b 2

c. greater than 2 S

Ly
Jn o Ve

-



d. lessthan?2

ANS: B

M o~ n
7. A population has a mean of 300 and a standard deviation of 18. A sample of 144 observations will be taken.
The probability that the sample mean will be between 297 to 303 is

a. 0.4332°F ML S S
(® 0.9544 . £z =
c. 0.9332: Plocze 1675+ (- j;@\jj\ Vigg
d. 0.0668 ¥ e e
L hAAT Te—/— BHke.-2
ANS: B - ' - -1
~ \/ﬁl\

8. A simple random sample of 64 observations was taken from a large population. The sample mean and the
standard deviation were determined to be 320 and 120 respectively. The standard error of the mean is

a. 1.875 X S — -
b. 40
c. 5 / 2 ()
d. 15 SR ~
ANS: D \| A
2 3
9. gaMamgésof size 81 are taken from an infinite population whose mean and standard deviation are 200
an , respec . The distribution of the population(ls unknowh. The mean and the standard error of the mean
are 7 —
a. 200and 18
b. 81and 18 M= My = 209
c. 9and2 < (R
@200and2 Sy =T —— -7
[ \f'—’
ANS: D 2l
M (SN M

10. A population has a mean of 80 and a standard deviation of 7. A sample of 49 observations will be taken. The
probability that the sample mean will be larger tha
a. 0.5228

FL LS
P e G Rk
0.0228 N7
ANS: D v ~ 5- et

11. A population has a mean of 180 and a standard deviation of 24. A sample of 64 observations will be taken.

e probability that the sample mean will be between 183 and 186 is
0.1359 - =

0.8185 == SRR ]Sé— IR

c. 03413 S = I =T
d. 04772 - Y > 24
ANS: A Ver = 3413 B N WA=t

12. Random samples of size 49 are taken from a population that has 200 elements, a mean of 180, and a variance

_ J'- % of 196.The distribution of the population s upknown. The mean and the standard error of the mean are

,M

a. 180 and 24.39 —_
180 and 28

- 180 and 2.5 M :M? = 1RO
'180and2

ANS: D Gijgz—w/:'z,

T VR T




M & ~n
13. A population has a mean of 84 and a standard deviation of 12. A sample of 36 observations will be taken. The
probability that the sample mean will be between 80.54 and 88.9 is

b 000" o, ~3 4y,

c. 09511 —_— = . ‘

d. 2.2200/< % D 7 \7 = _| /;[3
= T

ANS: € 2 (o (2¢ 245D+ P(-\?@”@ia@

14. A population has a mean of 53 and a standard deviation of 21. A sample of 49 observations will be taken. The
probability that the sample mean will be greater than 57_\9'_5 is

a. 0

b. .0495
c. .4505
d. .9505

ANS: B
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Assignment 3 (L.O ii)

1. When s is used to estimate o, the margin of error is computed by using

a. normal distribution
t distribution

c. the mean of the sample
d. the mean of the population

ANS: B - J&Cp =

2. From a population with a variance of 900, a sample of 225 items is selected. At 95% confidence, the margin of

erTor is A CA Ao Fewans =.Q

th)j §.92 f i)
d 4 \ go _ L—? \Q((O

ANS: C \/;,“15
o T

3. A population has a standard deviation of 50. A random sample of 100 items from this population is selected.
The sample mean is determined to be 600. At 95% confidence, the margin of error is

a 5 x = —
9.8
S 650 L0 9O _a.%
d. 6098 (oo
ANS: B Y
o

fl. In Qrder to determine an interval for the mean of a population withn standard deviation a sample of 61
items is selected. The mean of the sample is determined to be 23. The number of degrees of freedom for reading

the t value is X —_
a. 22

oy HK-ond = -t=

d. 6l

ANS: C

5. The @Z&M from a pomt estlmate in order to develop an interval estimate of the population
parameter is known as the
a. confidence level

@ margin of error

c. parameter estimate

d. interval estimate

ANS: B Moﬂ

= )? t AN 0(‘\ SV

6. Th@alue for a 97. 8% confidence interval estimation is 2 2°/~ - oz K . ;
a. 2.02 - ' 7 Q2
b. 1.96 _ .oz - o

o -+ A= ol

°*



c. 2.00
2.29

ANS: D

7. The t value for a 95% confidence interval estimation Wit@ degrees of freedom is

a. 1711 A= SHix - oS
®) 2.064 2
c. 2492
d. 2.069 _ 2. Aol
ANS: B
8. As the sample size increases, the margin of error Vo ¢ canl< 47
a. increases
decreases

c. stays the same
d. increases or decreases depending on the size of the mean

ANS: B

-
9. A sample of 225 elements from a population with a standard deviation of 75 is selected. The sample mean is
M\ 180. The @ confidence interval for p is

a. 105.0t0225.0 XK= .05 A = 02D

b. 175.0 to 185.0 (-

c. 100.0 to 200.0 ST IS \ Rl

(d) 170.2t0 189.8 39 8.2
= ’R < '

ANS: D J225

w=dy

n
10. It is known that the variance of a population equal$)1,936. A random sample of 121 has been taken from the

é)pulation. There is a .95 probability that the sample mean will provide a margin of error of
7.84

25
b. 3136 A= O m
c. 344.96 -
d. 1936 Lab" iy
ANS: A

——

X
11. A random sample of 144 observations has a mean of 20, a median of 21, and a mode of 22. The population

standard deviation is known to equal 4.8. The 95.44% confidence interval for the population mean is
a. 152t024.8 g = =

b. 19.200 to 20.800

= ~ 7 1% kRSET
c. 19.216to 20.784 = = L.60 = 78k

d. 21210228

ANS: B

12. The sample size needed to provide a margin of error of 2 or less with a .95 probability when the population

standard deviation equals 11 is - =
a. 10

b. 11

c. 116

d. 117

ANS: D



13. It is known that the population variance equals 484. With a 0.95 probability, the sample size that needs to be
taken if the desired margin of error is 5 or less is

a. 25
b. 74

c. 189
d 75
ANS: D

14. The following random sample from a population whose values were normally distributed was collected.

10 12 18 16
The 80% confidence interval for p is
a. 12.054to 15.946
b. 10.108 to 17.892
c. 10.321to017.679
d. 11.009 to 16.991

ANS: D

15. In a random sample of 144 observations, I; =(.6. The 95% confidence interval for P is
a. 0.521t00.68
b. 0.144 t0 0.200

c. 0.60t00.70
d. 0.501t00.70
ANS: A

16. In a random sample of 100 observations, P = 0.2. The 95.44% confidence interval for P is
a. 0.122t00.278
b. 0.164 to 0.236
c. 0.134t00.266
d. 0.120to 0.280

ANS: D

Exhibit 8-1
In order to estimate the average time spent on the computer terminals per student at a local university, data were
collected for a sample of 81 business students over a one-week period. Assume the population standard deviation
is 1.8 hours.
17. Refer to Exhibit 8-1. The standard error of the mean is

a. 7.50
b. 0.39
c. 2.00
d. 0.20
ANS: D

18. Refer to Exhibit 8-1. With a 0.95 probability, the margin of error is approximately
a. 0.39

b. 1.96
c. 020
d. 1l.64
ANS: A

19. Refer to Exhibit 8-1. If the sample mean is 9 hours, then the 95% confidence interval is
a. 7.04 to 110.96 hours

b. 7.36 to 10.64 hours

c. 7.80to 10.20 hours

d. 8.61 to 9.39 hours

ANS: D
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Assignment 4 (1O iii)
1. The probability of committing a Type I error when the null hypg_t@@is

a. the confidence level X

b B e

c. greaterthan 1 x

the Level of Significance ot

2. The p-value is a probability that measures the support (or lack of support) for the
(a) null hypothesis

b. alternative hypothesis

c. either the null or the alternative hypothesis
d.

sample statistic ot Pt the

3. A Type I error is committed when}\ Ho when &5
a. atrue alternative hypothem mistakenly rejected
b. atrue null hypothesis is mistakenly rejected
c. the sample size has been too small
@ a false null hypothesis is mistakenly accepted

4. The probability of making a Type I error is denoted by
@

ao o
- — ™

-a
-B
5. The probability of making a Type II error is denoted by

a. o
@& p

c. 1-a
d 1-B
6. When the following hypotheses are being tested at a level of significance of o
T Ho: p 2 500 B
Ha: p <500

the null hypothesis will be rejected if the p-value is

<o -

b. >a VY= oY
c. >uo/2 \/ .

d =1-a2 PVS= & ejedt

7. In order to test the following hypotheses at an o level of significance

Ho: 1 =800
Ha: p> 800
the null hypothesis will be rejected if the test statistic Z is
2Zq T =
b. <Z,
c. <-Z,

d =a



—_—

or a lower bounds one-tailed test, the test statistic z is determined to be zero. The p-value for this test is

- zero —
b. -0.5
c. 10.5
d. 1.00

9. In a two-tailed hypothesis test situation, the test statistic is determined to be z = -2.69. The sample size has
been 45. The p-value for this test is

a. 0.0036 ﬂ/\ Vy1 - Pit -2 .ezé f Q:Q\
b- +0.005 = T - - = .
= = e =

c. -0.01 5
+0.0072

In a lower one-tail hypothesis test situation, the p-value is determined to be. If the sample size for this
test is 51, the z statistic has a value of

a. 0.78 =

@® -0.78 VQ_ ~. 2 ~ %
. 0.59 -

3. -0.59 =

11. If a hypothesis is rejected at theevel of significance, it % o all y\‘%l'\@t/

a. will always be rejected at the 1% level A lenel

b. will always be accepted at the 1% level X S

c. will never be tested at the 1% level X

@) may be rejected or not rejected at the 1% levelv//

) - . = 037

12. For a one-tailed test (lower tail) at 93.7% confidence, Z =

a. -1.86 -
@ -1.53 f\ = (/q__ - 03 = Z‘%j

c. -1.96 — _

d. -1.645 P — (53

13. Read the Z statistic from the normal distribution table and circle the correct answer. A one-tailed test (upper

1 0, . — ——

tail) at 87.7% confidence; Z e \.5 /.

a. 1.54

b. 1.96 5_.123% = .44

c. 1.645

@ 1.16

14. In ahypothesis test the test statistic is determined to be Z = -2.5. The p-value for this test is

. -1.25 —
li. 0.4938 -6-?L,1.‘5<z<o§

o 3 "2 -

15. In a one-tailed hypothesis test (lower tail) the test z-statistic is determined to be -2. The p-value for this test is
a. 0.4772

(B) 0.0228 Vp —o(-2¢2CD
c. 0.0056 \ _
d. 05228 - A=
i Exhibit 9-1
n=36 x =24.6 S=12 Ho: p <20 _ A b-—20
H.: p>20 T -Stek = T =

16. Refer to Exhibit 9-1. The test statistic is
23 b. 038 V36
c. 2.3 d. -0.38



. Refer to Exhibit 9-1. The p-value is between
0.005 to 0.01
0.01 to 0.025 1%

0.025 to 0.05 ol - 3B ef s

C
d. 0.05t00.10 !

N
&> 5
o(Fe =

¢, 7.5
18. Refer to Exhibit 9-1. If the test is done at 95% confidence, the null hypothesis should
a. not be rejected
@ be rejected
c. Not enough information is given to answer this question.
d. None of these alternatives is correct.

-—

4 = .05 Y

Exhibit 9-4
The manager of a grocery store has taken a random sample of 100 customers. The average length of time it took
the customers in the sample to check out was 3. "minutes with a standard deviation of 0.5 minutes. We want to
test to determine whether or not the mean waiting time of all customers is significantly more than 3 minutes.
19. Refer to Exhibit 9-4. The test statistic is \ U

a. 1.96 = Mm=3.
b. 1.64 oo 33 o
.5
2.00 = H,= M¥ 3
)
d. 0.056
20. Refer to Exhibit 9-4. The p-value is between
a. .005to .01 =
.01 to0 .025
c. .025to0 .05
d. .05t0.10

. Refer to Exhibit 9-4. At 95% confidence, it can be concluded that the mean of the population is
significantly greater than 3~ _
b. not significantly greater than 3 fgec& [ ? 3
c. significantly less than 3 =
d. significantly greater then 3.18
Exhibit 9-8
The ayerage gasoline price of one of the major oil companies in Europe has been $1.25 per liter. Recently, the
company has undertaken several efficiency measures in order to reduce prices. Management is interested in
determining whether their efficiency measures have actually @ ed prices. A random sample of 49 Of their gas
stations is selected and the average price is determined to be $1.20 per liter. Furthermore, assume that the
standard deviation of the population (G ) is $0.14.

22. Refer to Exhibit 9-8. The standard error has a value of A4 = —2-5

a. 0. Vi,
i i

c. 2.5
(@) 0.02
23. Refer to Exhibit 9-8. The value of the test statistic for this hypothesis test is
a. 1.96
b. 1.645
) -25
d. -1.645
24. Refer to Exhibit 9-8. The p-value for this problem is
a. 0.4938 -
0.0062 5_ o2k = 6T ™ (O

c. 0.0124 )
d. 0.05 = .62/
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Assignment 5 (LO iii)

1. When developing an interval estimate for the difference between two sample means, with sample sizes of n;
and no,
a. n; must be equal ton, X
b. n; must be smaller than n;
c. n; must be larger than n,

@ n; and n, can be of different sizes,

2. To construct an interval estimate for the difference between the means of two populations when the standard
deviations of the two populations are unknown and it can be assumed the two populations have equal variances,
we must use a t distribution with (let n; be the size of sample 1 and n, the size of sample 2)
a. (n; +ny) degrees of freedom
b. (n; +nz- 1) degrees of freedom

@ (n; + ny - 2) degrees of freedom
d. None of the above

Exhibit 10-1
Salary information regarding male and female employees of a large company is shown below.

Male Female z Sl =
Sample Size N\ 64 36
Sample Mean Salary (in $1,000)% 44 41

128 72

Population Variance ( g )

3. Refer to Exhibit 10-1. The point estimate of the difference between the means of the two populations is

a. -28 __/—'_
X‘—X1=44—4—|=3

c. 4

d -4

4. Refer to Exhibit 10-1. The standard error for the difference between the two means is
a. 4

b. 7.46 7

c. 4.24 i o s¢ /(7$+:il 2

) 2.0 - —+ — “~Jx Yz ~

@ N ¢ A M 51)

5. Refer to Exhibit 10-1. At 95% confidence, the margin of error is

a. 1.96 —

b. 1.645 Y= 4

Z _.5_ 75 5 [ Qb

© 3.920 e -

d. 2.000 Q96 » 2 =

6. Refer to Exhibit 10-1. The 95% confidence interval for the difference between the means of the two
populations is —

a. 0t06.92
c. -1.96to01.96 -
-0.92 t0 6.92

_ L, 6492



7. Refer to Exhibit 10-1. If you are interested in testing whether or not the average salary of males is significantly

greater than that of females, the test statistic is  — — -
a. 20 T

1.5 Mwn—Me 5o

c. 1.96 Z = Xi% [(,LQ,_ O

d. 1.645 =

o STL-\—.(SE’L = \.5

) g L

8. Refer to Exhibit 10-1. The p Value s T o -+ 2.
0.0668

b. 0.0334 % sk

i 16 \/2 9(0424\63 _ R o GLETe )eg&

9. Refer to Exhibit 10-1. At 95% confidence, the conclusion is the \_/\—'

a. average salary of males is significantly greater than females %
b. average salary of males is significantly 10wer than females x
c. salaries of males and females are not equal - i
{d) None of these alternatives is correct. fQ)QC;‘:‘

Exhibit 10-2
The following information was obtained from matched samples.
The daily production rates for a sample of workers before and after a training program are shown below.

Worker Before After

1 20 22

2 25 23

3 27 27

4 23 20

5 22 25

6 20 19 __

7 17X, = 727 18 X, = 2%

10. Refer to Exhibit 10-2. The point estimate for the difference between the means of the two populations is

a. _1 —
-2

b.
€0
a1

11. Refer to Exhibit 10-2. The null hypothesis to be tested is Ho: i — p2 = 0. The test statistic is
-1.96
1.96

a
b.
@ 0
. 1.645

. Refer to Exhibit 10-2. Based on the results of question 11 anigniﬁcance level, the
null hypothesis should be rejected
null hypothesis should not be rejected
alternative hypothesis should be accepted
None of these alternatives is correct.

oo @ 5

"\: Exhibit 10-3
A statistics teacher wants to see if there is any difference in the abilities of students enrolled in statistics today and
those enrolled five years ago. A sample of final examination scores from students enrolled today and from
students enrolled five years ago was taken. You are given the following information.



Today Five Years Ago

- 82 88
o? 112.5 54
n 45 36

. Refer to Exhibit 10-3. The point estimate for the difference between the means of the two populations is
58.5
9
-9
-6

. Refer to Exhibit 10-3. The standard error of X -X 1S
12.9

93
. \[ 125 4 -
2 L

. Refer to Exhibit 10-3. The 95% confidence interval for the difference between the two population means is
-9.92 to -2.08
-3.92 10 3.92 = _ .5 0% = 435> . UG

-13.84t0 1.84

-24.228 to 12.23 — T \0b*72 = .92 4-2.08

16. Refer to Exhibit 10-3. The test statistic for the difference between the two population means is

—_—

a. -47 —

b. :65 __(Q B _S
5 <= z

17. Refer to Exhibit 10-3. The p-val -value for the difference between the two population means is
a. .0013

o G, p(o3¢z<0)

T logr U 0B (oL rjeck

Q—OU‘Q»—‘ @OU‘N — @OU‘N»—‘

18. Refer to Exhibit 10-3. What is the conclusion that can be reached about the difference in the average final
gxamination scores between the two classes? (Use a .05 level of significance.)
There is a statistically significant difference in the average final examination scores
between the two classes. \/
b. There is no statistically significant difference in the average final examination scores
between the two classes. K ACe&gr
c. Itis impossible to make a decision on the basis of the information given. X
d. There is a difference, but it is not significant.

Exhibit 10-4
The following information was obtained from independent random samples.
Assume normally distributed populations with equal variances.

— Sample 1 Sample 2
Sample Mean X s 45 42
Sample Variance & 85 90
Sample Size 10 12

19. Refer to Exhibit 10-4. The point estimate for the difference between the means of the two populations is
a. 0
b. 2



¥
C 15

. Refer to Exhibit 10-4. The standard error of >-<1 ->-<2 1S
3.0

4.0 /
8.372 e _ /& L = 4
19.48 A o "z

. Refer to Exhibit 10-4. The degrees of freedom for the t-distribution are
22

23 { QO+ l?— _ 2 =

24

20

. Refer to Exhibit 10-4. The 95% confidence interval for the difference between the two population means is
-5.372 to 11.372 N’

So3 Lo, 20 = £ OF=

4,86 10 10.86 24 ool — -9% - W3

-2.65 to 8.65

gocgwgpcpw oo P
Nt ¢ N oo Ir

Exhibit 10-6
The management of a department store is interested in estimating the difference between the mean credit
purchases of customers using the store's credit card versus those customers using a national major credit card.
You are given the following information.

Store's Card Major Credit Card
Sample size M 64 49
Sample mean < $140 $125
Population standard deviation 0 $10 $8
23. Refer to Exhibit 10-6. A point estimate for the difference between the mean purchases of the users of the two
credit cards is _
a. 2
b. 18
c. 265

(@) 15

24. Refer to Exhibit 10-6. At 95% confidence, the margin of error is

3 1.694 p——

~ A%

b3.32 . B- o7 =  h=mb =7
c. 1.96 ~

25. Refer to Exhibit 10-6. A 95% confidence interval estimate for the difference between the average purchases of
the customers using the two different credit cards is

a. 49 to 64

(5) 11.68t01832 S+ R.3Z
c. 12510 140 -

d. 81010

Exhibit 10-9
Two major automobile manufacturers have produced compact cars with the same size engines. We are interested
in determining whether or not there is a significant difference in the MPG (miles per gallon) of the two brands of
automobiles. A random sample of eight cars from each manufacturer is selected, and eight drivers are selected to
drive each automobile for a specified distance. The following data show the results of the test.

Driver Manufacturer A Manufacturer B
1 32 28
2 27 22



a.

e

26
26
25
29
31
25

0NN bW

0.50 —
1.5

—

26. Refer to Exhibit 10-9. The mean for the differences is
[ p— /_

2.0 >( _ Y

2.5

27. Refer to Exhibit 10-9. The test statistic is

o o

28. Refer to Exhibit 10-9. At 90% confidence the null hypothesis

ac o

1.645
1.96

2.096
1.616

should not be rejected

should be rejected

should be revised

None of these alternatives is correct.

7-

27
24
24
25
28
27

-
q;p\.(prL@ — 26‘625 -

T
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TABLE 3 Chi-squared distribution

APPENDIX B TABLES 587

Area or

probability

Xa

Entries in the table give x2 values, where « is the area or probability in the upper tail of the chi-squared distribution.
For example, with ten degrees of freedom and 0.01 area in the upper tail, x2 o, =23.209

Degrees Area in upper tail
of
freedom .995 .99 975 .95 .90 .10 .05 .025 .01 .005
1 .000 .000 .001 .004 .016 2.706 3.841 5.024 6.635 7.879
2 .010 .020 .051 .103 211 4.605 5.991 7.378 9.210 10.597
3 .072 115 .216 .352 .584 6.251 7.815 9.348 11.345 12.838
4 .207 297 484 711 1.064 7.779 9.488 11.143 13.277 14.860
5 412 554 .831 1.145 1.610 9.236 11.070 12.832 15.086 16.750
6 .676 .872 1.237 1.635 2.204 10.645 12.592 14.449 16.812 18.548
7 .989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.647 2.180 2.733 3.490 13.362 15.507 17.535 20.090 21.955
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589
10 2.156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25.188
11 2.603 3.053 3.816 4.575 5578 17.275 19.675 21.920 24.725 26.757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 5.892 7.041 19.812 22.362 24.736 27.688 29.819
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
15 4.601 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578 32.801
16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
17 5.697 6.408 7.564 8.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
19 6.844 7.633 8.907 10.117 11.651 27.204 30.144 32.852 36.191 38.582
20 7.434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997
21 8.034 8.897 10.283 11.591 13.240 29.615 32.671 35.479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.260 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44.181
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42,980 45.558
25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44.314 46.928
26 11.160 12.198 13.844 15.379 17.292 35,563 38.885 41.923 45.642 48.290
27 11.808 12.878 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.994
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.335
(Continued)
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588 APPENDIX B TABLES

TABLE 3 (Continued)

Degrees Area in upper tail

of

freedom .995 .99 975 .95 .90 .10 .05 .025 .01 .005
30 13.787 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672
35 17.192 18.509 20.569 22.465 24.797 46.059 49.802 53.203 57.342 60.275
40 20.707 22.164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
45 24.311 25901 28.366 30.612 33.350 57.505 61.656 65.410 69.957 73.166
50 27.991 29.707 32.357 34.764 37.689 63.167 67.505 71.420 76.154 79.490
55 31.735 33.571 36.398 38.958 42.060 68.796 73.311 77.380 82.292 85.749
60 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.298 88.379 91.952
65 39.383 41.444 44603 47.450 50.883 79.973 84.821 89.177 94.422 98.105
70 43.275 45442 48.758 51.739 55.329 85.527 90.531 95.023 100.425 104.215
75 47.206 49.475 52,942 56.054 59.795 91.061 96.217 100.839 106.393 110.285
80 51.172 53.540 57.153 60.391 64.278 96.578 101.879 106.629 112.329 116.321
85 55.170 57.634 61.389 64.749 68.777 102.079 107.522 112.393 118.236 122.324
90 59.196 61.754 65.647 69.126 73.291 107.565 113.145 118.136 124.116 128.299
95 63.250 65.898 69.925 73.520 77.818 113.038 118.752 123.858 129.973 134.247

100 67.328 70.065 74.222 77.929 82.358 118.498 124.342 129.561 135.807 140.170
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F distribution critical value landmarks

Table entries are critical values for F*

Figure of F distribution (like in Moore, 2004, p. 656)

with probably p in right tail of the here.
distribution.
Degrees of freedom in numerator (df1)

p 1 2 3 4 5 6 7 8 12 24 1000
0.100 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 60.71 62.00 63.30
0.050 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 243.9 249.1 254.2
0.025 647.8 799.5 864.2 899.6 921.8 937.1 948.2 956.6 976.7 997.3 1017.8
0.010 4052 4999 5404 5624 5764 5859 5928 5981 6107 6234 6363
0.001 405312 499725 540257 562668 576496 586033 593185 597954 610352 623703 636101
0.100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.41 9.45 9.49
0.050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.41 19.45 19.49
0.025 38.51 39.00 39.17 39.25 39.30 39.33 39.36 39.37 39.41 39.46 39.50
0.010 98.50 99.00 99.16 99.25 99.30 99.33 99.36 99.38 99.42 99.46 99.50
0.001 998.38 998.84 999.31 999.31 999.31 999.31 999.31 999.31 999.31 999.31 999.31
0.100 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.22 5.18 5.13
0.050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.74 8.64 8.53
0.025 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.34 14.12 13.91
0.010 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.05 26.60 26.14
0.001 167.06 148.49 141.10 137.08 134.58 132.83 131.61 130.62 128.32 125.93 123.52
0.100 4.54 4.32 4.19 4.11 4.05 4.01 3.98 3.95 3.90 3.83 3.76
N 0.050 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 5.91 5.77 5.63
k) 0.025 12.22 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.75 8.51 8.26
° 0.010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.37 13.93 13.47
§ 0.001 7413 61.25 56.17 53.43 51.72 50.52 49.65 49.00 47.41 45.77 44.09
E 0.100 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.27 3.19 3.1
2 0.050 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.68 4.53 4.37
< 0.025 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.52 6.28 6.02
£ 0.010 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 9.89 9.47 9.03
% 0.001 47.18 37.12 33.20 31.08 29.75 28.83 28.17 27.65 26.42 25.13 23.82

(4
% 0.100 3.78 3.46 3.29 3.18 3.1 3.05 3.01 2.98 2.90 2.82 2.72
® 0.050 5.99 5.14 4.76 4.53 4.39 4.28 4.21 415 4.00 3.84 3.67
o 0.025 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.37 5.12 4.86
§ 0.010 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.72 7.31 6.89
[=] 0.001 35.51 27.00 23.71 21.92 20.80 20.03 19.46 19.03 17.99 16.90 15.77
0.100 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.67 2.58 2.47
0.050 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.57 3.41 3.23
0.025 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.67 4.41 4.15
0.010 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.47 6.07 5.66
0.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 13.71 12.73 11.72
0.100 3.46 3.1 2.92 2.81 2.73 2.67 2.62 2.59 2.50 2.40 2.30
0.050 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.28 3.12 2.93
0.025 7.57 6.06 5.42 5.05 4.82 4.65 4.53 4.43 4.20 3.95 3.68
0.010 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.67 5.28 4.87
0.001 25.41 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.19 10.30 9.36
0.100 3.36 3.01 2.81 2.69 2.61 2.55 2.51 2.47 2.38 2.28 2.16
0.050 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.07 2.90 2.71
0.025 7.21 5.71 5.08 472 4.48 4.32 4.20 4.10 3.87 3.61 3.34
0.010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.11 4.73 4.32
0.001 22.86 16.39 13.90 12.56 11.71 11.13 10.70 10.37 9.57 8.72 7.84

Critical values computed with Excel 9.0
F-table.xls 10of2 12/24/2005



Degrees of freedom in numerator (df1)

P 1 2 3 4 5 6 7 8 12 24 1000

10 0.100 3.29 2.92 2.73 2.61 2.52 2.46 2.41 2.38 2.28 2.18 2.06

0.050 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 2.91 2.74 2.54

0.025 6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.62 3.37 3.09

0.010 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.71 4.33 3.92

0.001 21.04 14.90 12.55 11.28 10.48 9.93 9.52 9.20 8.45 7.64 6.78

12 0.100 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.15 2.04 1.91

0.050 4.75 3.89 3.49 3.26 3.1 3.00 2.91 2.85 2.69 2.51 2.30

0.025 6.55 5.10 4.47 4.12 3.89 3.73 3.61 3.51 3.28 3.02 2.73

0.010 9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.16 3.78 3.37

0.001 18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.00 6.25 5.44

14 0.100 3.10 2.73 2.52 2.39 2.31 2.24 2.19 2.15 2.05 1.94 1.80

0.050 4.60 3.74 3.34 3.1 2.96 2.85 2.76 2.70 2.53 2.35 2.14

0.025 6.30 4.86 4.24 3.89 3.66 3.50 3.38 3.29 3.05 2.79 2.50

0.010 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 3.80 343 3.02

0.001 17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.13 5.41 4.62

16 0.100 3.05 2.67 2.46 2.33 2.24 2.18 2.13 2.09 1.99 1.87 1.72

0.050 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 242 2.24 2.02

0.025 6.12 4.69 4.08 3.73 3.50 3.34 3.22 3.12 2.89 2.63 2.32

- 0.010 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.55 3.18 2.76

% 0.001 16.12 10.97 9.01 7.94 7.27 6.80 6.46 6.20 5.55 4.85 4.08
13

% 18 0.100 3.01 2.62 242 2.29 2.20 213 2.08 2.04 1.93 1.81 1.66

£ 0.050 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.34 2.15 1.92

g 0.025 5.98 4.56 3.95 3.61 3.38 3.22 3.10 3.01 277 2.50 2.20

S 0.010 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.7 3.37 3.00 2.58

'g 0.001 15.38 10.39 8.49 7.46 6.81 6.35 6.02 5.76 5.13 4.45 3.69

g 20 0.100 2.97 2.59 2.38 2.25 2.16 2.09 2.04 2.00 1.89 1.77 1.61

? 0.050 4.35 3.49 3.10 2.87 2.7 2.60 2.51 2.45 2.28 2.08 1.85

£ 0.025 5.87 4.46 3.86 3.51 3.29 3.13 3.01 2.91 2.68 2.41 2.09

s 0.010 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.23 2.86 2.43

§ 0.001 14.82 9.95 8.10 7.10 6.46 6.02 5.69 5.44 4.82 4.15 3.40

§ 30 0.100 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.77 1.64 1.46

0.050 417 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.09 1.89 1.63

0.025 5.57 4.18 3.59 3.25 3.03 2.87 2.75 2.65 241 2.14 1.80

0.010 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 2.84 2.47 2.02

0.001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 4.00 3.36 2.61

50 0.100 2.81 2.4 2.20 2.06 1.97 1.90 1.84 1.80 1.68 1.54 1.33

0.050 4.03 3.18 2.79 2.56 2.40 2.29 2.20 213 1.95 1.74 1.45

0.025 5.34 3.97 3.39 3.05 2.83 2.67 2.55 2.46 222 1.93 1.56

0.010 7.7 5.06 4.20 3.72 3.41 3.19 3.02 2.89 2.56 2.18 1.70

0.001 12.22 7.96 6.34 5.46 4.90 4.51 4.22 4.00 3.44 2.82 2.05

100 0.100 2.76 2.36 2.14 2.00 1.91 1.83 1.78 1.73 1.61 1.46 1.22

0.050 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.85 1.63 1.30

0.025 5.18 3.83 3.25 2.92 2.70 2.54 242 2.32 2.08 1.78 1.36

0.010 6.90 4.82 3.98 3.51 3.21 2.99 2.82 2.69 2.37 1.98 1.45

0.001 11.50 7.41 5.86 5.02 4.48 4.11 3.83 3.61 3.07 2.46 1.64

1000 0.100 2.711 2.31 2.09 1.95 1.85 1.78 1.72 1.68 1.55 1.39 1.08

0.050 3.85 3.00 2.61 2.38 2.22 2.1 2.02 1.95 1.76 1.53 1.1

0.025 5.04 3.70 3.13 2.80 2.58 2.42 2.30 2.20 1.96 1.65 1.13

0.010 6.66 4.63 3.80 3.34 3.04 2.82 2.66 2.53 2.20 1.81 1.16

0.001 10.89 6.96 5.46 4.65 4.14 3.78 3.51 3.30 2.77 2.16 1.22

Use StaTable, WinPepi > Whatls, or other reliable software to determine specificp values

F-table.xls
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Assignment 6 (LO iii)

1. A sample of 51 elements is selected to estimate a 95% confidence interval for the variance of the population.
The chi-square values to be used for this interval estimation are =

a. -1.96 and 1.96
® 32.357 and 71.420

c. 34.764 and 67.505

d. 12.8786 and 46.9630

2. We are interested in testing whether the variance of a population is significantly less than 1.44. The null
hypothesis for this test is

2
a. Hyo?<1.44 Vo O°= 144
b. H:s’=1.44 o Ul
c. Ho:o<1.20

S
3. A sample of 4 {"observations yielded a sample standard deviation of 5. If we want to test Ho: > = 20, the test
statistic is T

a. 100 2
b. 10 WS s
c. 5125 Se 2o
@ 50
4. The value of Fys with 8 numerator and 19 denominator degrees of freedom is
2.45 - =

. 2.51
c. 3.12
d. 3.28 7

G
5. The bottler of a certain soft drink claims their equipment to be accurate and that the variance of all filled bottles
is 0.05 (or even less). The null hypothesis in a test to confirm the claim would be written as

a. Ho: 6®#0.05 xcj T Uo?
W ’

b. Ho:6*>>0.05 «
c. Hop:c?<0.05 ¥
@) Ho: 62=0.05

o
6. A sample of 20 cans of tomato juice showed a standard deviation of 0.4 ounces. A 95% confidence interval
estimate of the variance for the population is

a. 0.23131t00.8533 025 a¥H

b. 0.2224t0 0.7924 z s N2

.. 030420 0.5843 (o044 5% % S

0.0925 to 0.3413 £.053 R2.852
¥ Az

7. The manager of the service department\ of a local car dealership has noted that the service times of a sample of
N15 new automobiles has a standard deviation of 4 minutes. A 95% confidence interval estimate for the variance of
service times for all their new automobilesis &

5 41016 % 2
¢ 41015 B>z < §2< 4 (ay*
d 29310631 5.6z4 " N s



8. The manager of the service department of a local car dealership has noted that the service times of a sample of
3& new automobiles has a standard deviation of 6 minutes. A 95% confidence interval estimate for the standard
deviation of the service times for all their new automobiles is

a. 16.047 to 45.722 2 ((052

b. 4.778 to 8.066 o (o) ¢ o2& 2a

c. 2.93t0631 Lo —== =
22.833 10 65.059 0.0l (5. 722

9. The producer of a certain medicine claims that their bottling equipment is very accurate and that the standard
deviation of all their filled bottles is 0.1 ounce or less. A sample of 20 bottles showed a standard deviation of 0.11.
The test statistic to test the claimis — & — g
(g) 400
22.99 z
c. 485 gty

d. 20 CG1y?

2

10. The producer of a certain bottling equipment claims that the variance of@heir filled bottles is 0.027 or less.
A sample of 30 bottles showed a standard deviation of 0.2. The p-value for the test is

between 0.025 to 0.05 s

b. between 0.05 to 0.01

c. 0.05 ¥ 2ol Uo ab
d. 0.025 x ozt T T

11. The chi-square values (for interval estimation) for a sample size of 21 at 95% confidence are
(2D 9.591 and 34.170 — =

b. 2.700 and 19.023 K - zo a5

c. 8.260 and 37.566 o025

d. -1.96 and 1.96

12. The chi-square value for a one-tailed (right tail) hypothesis test at 95% confidence and a sample size of 25 is

a. 33.196 —
®) 36.415
c. 39.364
d. 37.652

13. The chi-square value for a one-tailed test (Ieft tail) when the level of significance is 0.1 and the sample size is
15 is

a. 21.064
b. 23.685 U
7.7 \ o
T 6571 ol

Exhibit 11-1 o
Last year, the standard deviation of the ages of the students at UA was 1.8 years. Recently, a sample of 61
students had a standard deviation of 2.T years. We are interested in testing to see if there has been a significant
change in the standard deviation of the ages of the students at UA.

14. Refer to Exhibit 11-1. The test statistic is '—‘I:
a. 44.08
b. 79.08 o
(©) 81.67 o (2.4)
d 324 C\R)Z-

15. Refer to Exhibit 11-1. The p-value for this test is

a. 0.05 ¢ . 065
b. between 0.025 and .05 Z (oL")



@ between .05 and .01
d. 1.96

16. Refer to Exhibit 11-1. At 95% confidence the null hypothesis
a. should be rejected -

@ should not be rejected
c. should be revised
d. None of these alternatives is correct.

Exhibit 11-2 in
We are interested in determining whether or not the variances of the sales at two music stores (A and B) are equal.
A sample of 26 days of sales at store A has a sample standard deviation of 30 while a sample of 16 days of sales
from store B has a sample standard deviation of 20.

17. Refer to Exhibit 11-2. The test statistic is

a. 1.0 A B 5

b. 0.67 N 726 L ( 20)
1.56 o f =

@ 2.25 20 25 (20V?®

18. Refer to Exhibit 11-2. The p-value for this test is
between 0.05 and 0.10 —
b. between 0.10 and 0.2 ¢
o
c. between 0.2 and 0.3 | q aan Z (20 — D) /0\

d. None of these alternatives is correct.

19. Refer to Exhibit 11-2. At 95% confidence the null hypothesis
a._ should be rejected —
should not be rejected
c. should be revised
d. None of these alternatives is correct.

Exhibit 11-4
n=281 s2 =625 Ho: 62 =500
H.: 6% # 500

20. Refer to Exhibit 11-4. The test statistic for this problem equals
100
b. 101.88
c. 101.25 & ((25)
d. 64 - =
oo

21. Refer to Exhibit 11-4. The p-value is between
a. 0.025 and 0.05

b. 0.05and 0.1 27 o
(c) 0.1and 0.2
d. 0.2and 0.3

22. Refer to Exhibit 11-4. At 95% confidence, the null hypothesis
should be rejected ~ ——
@ should not be rejected
c. should be revised
d. None of these alternatives is correct.



Exhibit 11-6

Sample A Sample B
s? 40 96
n 16 26

We want to test the hypothesis that the population variances are equal. —_—_]é:
23. Refer to Exhibit 11-6. The test statistic for this problem equals

a. 0417 -

b. 843 [

2.4 q b
. 1.500 —Ll{) =

24. Refer to Exhibit 11-6. The p-value is between

a. 0.01 and 0.025 \—. O@B

0.02 and 0.05 (.o
0.025 and 0.05 ﬁ

d. 0.00 and 0.01

should be rejected
should not be rejected
c. should be revised
d. None of these alternatives is correct.

ﬁ. Refer to Exhibit 11-6. At 95% confidence, the null hypothesis
O

Exhibit 11-7

Sample A Sample B
s 12.1 5
n 11 10

We want to test the hypothesis that population A has a larger variance than population B.

26. Refer to Exhibit 11-7. The test statistic for this problem equals

. 04132
(% 1.96 YZ/ \
2.42 =
fl. 1.645 FS

27. Refer to Exhibit 11-7. The p-value is between
(a,) 0.05and 0.10

b. 0.025 and 0.05

c. 0.01 and 0.025

d. Lessthan 0.01

Exhibit 11-8

n=23 S? =60 Ho: 62 < 66
H.: 62> 66
28. Refer to Exhibit 11-8. The test statistic has a value of
a. 2091
b. 24.20
24.00 722 (O

(d,) 20.00 -

29. Refer to Exhibit 11-8. At 95% confidence, the critical value(s) from the table is(are)
a. 10.9823 and 36.7897 _—

33.924
c. 12.338

d. 33.924
|

Yl'bsllb



30. Refer to Exhibit 11-8. The p-value is

a. less than 0.025 ¢
less than 0.05 %
less than 0.10

N
. greater than 0.10

31

. Refer to Exhibit 11-8. The null hypothesis
should be rejected X

(5) should not be rejected
c. should be revised
d

None of these alternatives is correct.
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Assignment 7 (LO iv)

1. The sampling distribution for a goodness of fit test (testing hypotheses about proportions) is the
a. Poisson distribution

b. tdistribution

c. normal distribution

chi-square distribution

2. A goodness of fit test is always conducted as a
a. lower-tail test
() upper-tail test

c. middle test

d. None of these alternatives is correct.

Exhibit 12-1
When individuals in a sample of 150 were asked whether or not they supported capital punishment, the following
information was obtained.

Do you support Number of
Capital punishment? individuals
Yes 40
No 60 j 3 Ax b,
No Opinion 50

We are interested in determining whether or not the opinions of the individuals (as to Yes, No, and No Opinion)
are uniformly distributed.

3. Refer to Exhibit 12-1. The expected frequency for each group is
a. 0.333 —
b. 0.50 ev

5 A7/

4. Refer to Exhibit 12-1. The calculated value for the test statistic equals

a. 2
b. -2
c. 20

(@ 4

5. Refer to Exhibit 12-1. The number of degrees of freedom associated with this problem is
a. 150

LISz 3o

d 3

6. Refer to Exhibit 12-1. The p-value is
larger than 0.1 —

b. less than 0.1

c. less than 0.05

d. larger than 0.9




7. Refer to Exhibit 12-1. The conclusion of the test (at 95% confidence) is that the

distribution is uniform —

distribution is not uniform
c. testis inconclusive
d. None of these alternatives is correct.

Exhibit 12-2

Last school year, the student body of a local university consisted of 30% freshmen, 24% sophomores, 26%
juniors, and 20% seniors. A sample of 300 students taken from this year's student body showed the following
number of students in each classification.

Freshmen 83 f
Sophomores 68
Juniors 85
Seniors 64

We are interested in determining whether or not there has been a significant change in the classifications between
the last school year and this school year.

8. Refer to Exhibit 12-2. The expected number of freshmen is

83
90
c. 30
d. 10
Refer to Exhibit 12-2. The expected frequency of seniors is
60
b. 20%
c. 68
d. 64
10. Refer to Exhibit 12-2. The calculated value for the test statistic equals
a. 0.5444
b. 300
(c) 1.6615
d. 6.6615

11. Refer to Exhibit 12-2. The p-value is
a. less than .005
b. between .025 and 0.05

between .05 and 0.1

. greater than 0.1

12. Refer to Exhibit 12-2. At 95% confidence, the null hypothesis
a should not be rejected
b. should be rejected
c. was designed wrong
d. None of these alternatives is correct.
Exhibit 12-4
In the past, 35% of the students at ABC University were in the Business College, 35% of the students were in the
Liberal Arts College, and 30% of the students were in the Education College. To see whether or not the
proportions have changed, a sample of 300 students was taken. Ninety of the sample students are in the Business
College, 120 are in the Liberal Arts College, and 90 are in the Education College.

13. Refer to Exhibit 12-4. The expected frequency for the Business College is
a. 03
b. 0.35

90
105



14. Refer to Exhibit 12-4. The calculated value for the test statistic equals

a. 0.01
0.75
4.29

d. 438

15. Refer to Exhibit 12-4. The hypothesis is to be tested at the 5% level of significance. The critical value from
the table equals

a. 1.645
1.96
5.991

d. 7.815

16. Refer to Exhibit 12-4. The p-value is
greater than 0.1
between 0.05 and 0.1

c. between 0.025 and 0.05

d. between 0.01 and .025

17. Refer to Exhibit 12-4. The conclusion of the test is that the
3. proportions have changed significantly )<
@ proportions have not changed significantly
c. testis inconclusive
d. None of these alternatives is correct.

Exhibit 12-8
The following shows the number of individuals in a sample of 300 who indicated they support the new tax

proposal.

Political Party Support

Democrats 100
Republicans 120
Independents 80

We are interested in determining whether or not the opinions of the individuals of the three groups are uniformly
distributed.

18. Refer to Exhibit 12-8. The expected frequency for each group is

a. 0.333
b. 0.50
50

C.
None of these alternatives is correct. ? (®

19. Refer to Exhibit 12-8. The calculated value for the fest statistic equals

a. 300
b. 4
c. 0

8

CiDO. Refer to Exhibit 12-8. The number of degrees of freedom associated with this problem is
2 PR

b. 3 =
c. 300 K "‘ —7 % _‘

d. 299
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Assignment 8 (LO v)

1. In an analysis of variance problem involving 3 treatments and 10 observations per treatment, SSE =399.6. The
—_—

MSE for this situation is — - &)
a. 133.2 K¢
b. 13.32 Vet = - 006
© 148 o —\ 30-3
d. 30.0
2. When an analysis of variance is performed on samples drawn from K populations, the mean square between
treatments (MSTR) is =
a. SSTR/nt
b. SSTR/(nr- 1) nste - S®
c. SSTRK e

@D SSTR/(K - 1)

3. In an analysis of variance where the total sample size for the experiment is nT and the number of populations is
K, the mean square within treatments is —

SSE/(nr-K)
SSTR/(nr - K) Vel SﬁE

c. SSE/K-1) Nno-k
d. SSE/K %
4. The F ratio in a completely randomized ANOVA is the ratio of
. MSTR/MSE
MST/MSE Q‘E
c. MSE/MSTR MSTE
d. MSE/MST MSE
5. The critical F value with 6 numerator and 60 denominator degrees of freedom at o = .05 is
a. 3.74 = —_—
b. 2.25
c. 237
d. 1.96

~+b

6. An ANOVA procedure is applied to data obtained from 6 samples where each sample contains 20 observations.
The degrees of freedom for the critical value of F are N -

a. 6 numerator and 20 denominator degrees of freedom
b. 5 numerator and 20 denominator degrees of freedom CQC\ =Kk == 5
@ 5 numerator and 114 denominator degrees of freedom & Ny —k = (Zo— G = \\q,

d. 6 numerator and 20 denominator degrees of freedom

7. In an analysis of variance problem if SST = 120 and SSTR = 80, then SSE 1S

. 200 =
CI%D 0 STR RS

c. 80 est ?

d. 120 ST o

8. In a completely randomized design involving three treatments, the following information is provided:

Treatment 1 Treatment 2 Treatment 3
Sample Size M 5 10
Sample Mean % 4 8

S =20 €N,
x 2o 2o 4y = S



The overall mean for all the treatments is ;—3’( _ \(‘(’6

a. 7.00—/ 20
b. 6.67
7.25
d. 4.89
Exhibit 13-1
SSTR = 6,750 Ho: Hi=Ho=3=14

SSE = 8,0/0&_’_ H.: at least one mean is different
nr=20 &3\ U3b

9. Refer to Exhibit 13-1. The mean square(between treatments)(MSTR) equals

a. 400
b. 500
c. 16875 MesTR = %—6\}@ . b
@) 2,250 \ 2
10. Refer to Exhibit 13-1. The mean square within treatments (MSE) equals
a. 400
@® 500 = %‘E _ Booo
c. 1,687.5 = N \C = = =
d. 2,250
11. Refer to Exhibit 13-1. The test statistic to test the null hypothesis equals
a. 0.22
b. 0.84
422 Vel 2250
@ 4.5 e = oo

12. Refer to Exhibit 13-1. The null hypothesis is to be tested at the 5% level of significance. The p-value is
a. less than .01
between .01 and .025
c. between .025 and .05
d. between .05 and .10

13. Refer to Exhibit 13-1. The null hypothesis
@ should be rejected

b. should not be rejected

c. was designed incorrectly

d. None of these alternatives is correct.

_?'—
=
=

Exhibit 13-3
To test whether or not there is a difference between treatments A, B, and C, a sample of 12 observations has been

randomly assigned to the ;_treatments. You are given the results below. %3'\’? y=tut
“ — = 3_2_4 AT = = \z (A —)=?
Treatment Observation Xs p8 X = = A X=X
A 20 30 25 33 2+ )
B 2 26 20 8 20 271 3
C 40 30 28 22 3 3
o
14. Refer to Exhibit 13-3. The null hypothesis for this ANOVA problem is =%
: —\2
® w=p=ps 2 )
al. &}

C. WTH2=Us=4 Nl
d w=p=..=un



15.
a.
b.
C.

16.

AL =

17.

&»

po o= oo

oo

In

Refer to Exhibit 13-3. The mean square between treatments (MSTR) equals
—_— — ——

1.872
5.86 R T2

Wk - = e R
34 1 x4 =

36

Refer to Exhibit 13-3. The mean square within treatments (MSE) equals
1.872

5.86

34

36

Refer to Exhibit 13-3. The test statistic to test the null hypothesis equals

0.944 A

1.059 _Mﬂg _ 30
s

3.13 d
19.231 w

. Refer to Exhibit 13-3. The null hypothesis is to be tested at the 1% level of significance. The p-value is

greater than 0.1
between 0.1 to 0.05
between 0.05 to 0.025
between 0.025 to 0.01

. Refer to Exhibit 13-3. The null hypothesis

should be rejected

should not be rejected

should be revised

None of these alternatives is correct.

Exhibit 13-4
a completely randomized experimental design involving five treatments, 13 observations were recorded for

each of the five treatments (a total of 65 observations). The following information is provided.

SS
SS

—

TR =200 (Sum Square Between Treatments) 0\ — 6* % = (06
T =800 (Total Sum Square) V7

20. Refer to Exhibit 13-4. The sum of squares within treatments (SSE) is
1,000 290
@ 600 FHII
c. 200
d. 1,600
21

a.
b.

. Refer to Exhibit 13-4. The number of degrees of freedom corresponding to between treatments is

60 "

5 et
'S —

60

. Refer to Exhibit 13-4. The number of degrees of freedom corresponding to within treatments is

b.
C.
d.

: N _K

4



23. Refer to Exhibit 13-4. The mean square between treatments (MSTR) is

a. 3.34

b. 10.00 WSIE. - %‘_’E - &
() 50.00 S|
d. 12.00

24. Refer to Exhibit 13-4. The mean square within treatments (MSE) is
a. 50

® 10 gSE GO

c. 200 MGt - = = - o
d. 600 -l e

25. Refer to Exhibit 13-4. The test statistic is
a. 0.2

@ 5.0 =%
T Feos a5 -0

26. Refer to Exhibit 13-4. If at 95% confidence we want to determine whether or not the means of the five
populations are equal, the p-value is
a. between 0.05t0 0.10
b. between 0.025 to 0.05
c. between 0.01 to 0.025
less than 0.01

Exhibit 13-5
Part of an ANOVA table is shown below.

Source of Sum of Degrees of ! A Mean
Variation Squares Freedw Square F
Between Treatment 180 o o
e N\ ‘(—
Within Treatment )'(\4 32
(Error) 300 1% (S
TOTAL 480 18 EYS
27. Refer to Exhibit 13-5. The mean square between treatments (MSTR) 1S
a. 20
® 60 esTR %>
c. 300 Vet = === =
d. 15
28. Refer to Exhibit 13-5. The mean square within treatments (MSE) is
a. 60 -
c. 300 Mk = T
20 T 1%
29. Refer to Exhibit 13-5. The test statistic is
a. 2.25 =
b. 6 (oC
c. 2.67 —_—
3 ©

30. Refer to Exhibit 13-5. If at 95% confidence, we want to determine whether or not the means of the
populations are equal, the p-value is
a. between 0.01 to 0.025
b. between 0.025 to 0.05
@ between 0.05 to 0.1
d. greater than 0.1



Exhibit 13-6

Part of an ANOVA table is shown below. el
s

Source of Sum of Degrees Mean NSk = e
Variation Squares of Freedom Square F
Between Treatments 64 4 (o 8 z e 36
Within Treatments 26 2 MsE = R"_j(
Error 1€
Total 100 2o r_ MK

= Tec
31. Refer to Exhibit 13-6. The number of degrees of freedom corresponding to between treatments is@ — 16
a. 18 - 2

b. 2
K-\
Cﬁ? 1o

W B~

32. Refer to Exhibit 13-6. The number of degrees of freedom corresponding to within treatments is

a. 22 —
b. 4
c. 5 r\T' k

@ 18 6lz

33. Refer to Exhibit 13-6. The mean square between treatments (MSTR) is
16
(b) 16

c. 64 ol
d. 15 TR = 4

34. Refer to Exhibit 13-6. If at 95% confidence we want to determine whether or not the means of the populations
are equal, the p-value is
a. greater than 0.1
b. between 0.05 to 0.1
c. between 0.025 to 0.05
less than 0.01

=

35. Refer to Exhibit 13—6. The conclusion of the test is that the means
a. are equal aCCQP

may be equal

@ are not equal o) Sychnce

d. None of these alternatives is correct. x_
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Assignment 9 (1.O vi)

1. In the following estimated regression equation ¥ = by + b x
bi is the slope

b. Db is the intercept~x

c. bois the slope ¥

d. None of these alternatives is correct.

2. A regression analysis between sales (Y in $) and price (X in $) resulted in the following equation:

¥=30-4X. The equation implies that an

a. increase of $1 in price is associated with an increase of $4 in sales &-
b. increase of $4 in price is associated with an increase of $1 in sales

c. decrease of $1 in price is associated with an decrease of $4 in sales
@ decrease of $1 in price is associated with an increase of $4 in sales

3. In a regression and correlation analysis if r* = 1, then
a. SSE=SST —
b. SSE=1

. SSR=SSE
SSR = SST

4. In a regression analysis, the regression equation is given by y = IQG}X. If SSE = 510 and SST = 1000, then the
coefficient of correlation is r

0.7 5O 5]

2 20
b. +0.7 BRGNS Y 4
c. 0.49

d. -0.49 So= —.Bl
5. In a regression analysis if SSE =200 and SSR = 300, then the coefficient of determination is Q’L — 2o

a. 0.6667 | | A

@) 0.6000 -
c. 0.4000 =T = 500
d. 1.5000

6. If the coefficient of determination is equal to 1, then the coefficient of correlation

a. must also be equal to 1 = -
can be either -1 or +1

c. can be any value between -1 to +1

d. mustbe -1

7. Regression analysis was applied between demand for a product (Y) and the price of the product (X), and the

following estimated regression equation was obtained: ¥=120
Based on the above estimated regression equation, if price is increased
a. increase by 120 units
b. increase by 100 units

. : —lolzy = —
c. increase by 20 units oz <0
@) decease by 20 units

by 2 units, then demand is expected to



¢
8. If the coefficient of correlation is 0.8, the percentage of variation in the dependent variable explained by the

variation in the independent variable is

a. 0.80%
@ 80% R

c. 0.64%

d. 64%

9. In a regression analysis if SST = 500 and SSE = 300, then the coefficient of determination is

a. 0.20 = e

b. 1.67 R\ 2

c. 0.60 S
0.40

Exhibit 14-1

The following information regarding a dependent variable (Y) and an independent variable (X) is provided.

Y X (W3O W:HOS) (=1
R
-2 _ 2
4 4 | -1 f_l'\
6 3 o) \
8 s oz 3
SSE =6.SST =16 N=R Y= R 7
Ca1)0. Refer to Exhibit 14-1. The least squares estimate of the slope is \©
: 1
b. g b, . RO (O
c. = — -
d 4 2R 1S
11. Refer to Exhibit 14-1. The least squares estimate of the Y intercept is
a. 1
® 2 — — _
. 3 lo=N-bx =5H-u3> ==
d 4
12. Refer to Exhibit 14-1. The coefficient of determination is
a. 0.7096
b. -0.7906 2
(o) 0.625 o= |- o _
d. 0375 \o
13. Refer to Exhibit 14-1. The coefficient of correlation is
a. 0.7906
-0.7906
c. 0.625 Y= -/ 5
d. 0.375 &
14. Refer to Exhibit 14-1. The MSE is
a. 1 —
b. 2
d 4
You are given the following information about y an
y v
x ¥
X —XN\
SEeA _
K=Y QO =
(R—X \&

l
4

[
o

L

o



15.

a.
®
C.
d.

16
a.
@
17
a
b
d
18
a
b
c
d

19.

fao o

Refer to Exhibit 14-2. The least squares estimate of b; (slope) equals

1 _[O

1

6 (O
5

. Refer to Exhibit 14-2. The least squares estimate of by (intercept)equals

1 -
-61 11Q3)
5

- Refer to Exhibit 14-2. The point estimate of y when x = 10 is

-10
10

49
N

. Refer to Exhibit 14-2. The sample correlation coefficient equals

0

+1 -
-1 R

-0.5

Refer to Exhibit 14-2. The coefficient of determination equals
0

-1

+1

-0.5

Exhibit 14-4

Regression analysis was applied between sales data (Y in $1,000s) and advertising data (x in $100s) and the
following information was obtained: ¥ =12 + 1.8 x. n=17, SSR =225, SSE =75, Sp1 = 0.2683

20. Refer to Exhibit 14-4. Based on the above estimated regression equation, if advertising is $3,000, then the
oint estimate for sales (in dollars) is

a.) $66,000

b, $5412 2+ 1.8 (3oood

c. $66

d. $17,400 = 3412

21. Refer to Exhibit 14-4. The F statistic computed from the above data is

a. 3

b. 45

c. 48

d. 50

22. Refer to Exhibit 14-4. The t statistic for testing the significance of the slope is

a. 1.80

b. 1.96

c. 6.708

d. 0.555

23. Refer to Exhibit 14-4. The critical t value for testing the significance of the slope at 95% confidence is

a. 1.753

b. 2.131

c. 1.746

d. 2.120



24. A multiple regression model has
only one independent variable

b. more than one dependent variable

c. more than one independent variable

d. atleast 2 dependent variables

Exhibit 15-1
In a regression model involving 44 observations, the following estimated regression equation was obtained.

¥ =29+18X,+43X,+87%,. For this model SSR = 600 and SSE = 400.

25. Refer to Exhibit 15-1. The coefficient of determination for the above model is

a. 0.667

b. 0.600

c. 0.336

d. 0.400

26. Refer to Exhibit 15-1. MSR for this model is
a. 200

b. 10

c. 1,000

d. 43

27. Refer to Exhibit 15-1. The computed F statistics for testing the significance of the above model is
a. 1.500

b. 20.00

c. 0.600

d. 0.6667

Exhibit 15-6
Below you are given a partial computer output based on a sample of 16 observations.

Coefficient Standard Error

Constant 12.924 4.425

Xi -3.682 2.630

X 45.216 12.560

. . 3
Analysis of Variance [ Q?B
Source of Degrees Sum of Mean
Variation of FreedO)a)i Squares Square F
Regression 72 4,853 2,426.5
Error l 485.3 5
28. Refer to Exhibit 15-6. The estimated regression equation is
a. Y=GptE1 X+ 8340+ ¢ hes -3 = SE
b. E(Y)=8p+81X1+62%3 -k
¥=12.924 - 3.682X(+45.216X \ b3

d. ¥=4435+2.63%+12.56%

29. Refer to Exhibit 15-6. The interpretation of the coefficient of X is that

a. aone unit change in X, will lead to a 3.682 unit decrease in Y v
a one unit increase in X; will lead to a 3.682 unit decrease in Y when all other variables
are held constant

c. aone unit increase in X; will lead to a 3.682 unit decrease in X, when all other variables
are held constant

d. It is impossible to interpret the coefficient.



30. Refer to Exhibit 15-6. We want to test whether the parameter 3; is significant. The test statistic equals
(&) -14 b
b. 1.4 L _ R R2
c. 3.6 N - — -
d s (R0

31. Refer to Exhibit 15-6. The t value obtained from the table which is used to test an individual parameter at the
1% level is

a. 2.65

b. 2921
c. 2977
d. 3.012

32. Refer to Exhibit 15-6. Carry out the test of significance for the parameter 3, at the 1% level. The null
hypothesis should be

a. rejected
b. not rejected
c. revised

d. None of these alternatives is correct.

. Refer to Exhibit 15-6. The degrees of freedom for the sum of squares explained by the regression (SSR) are

33
2

.3
c. 13
d. 15
34. Refer to Exhibit 15-6. The sum of squares due to error (SSE) equals
a. 37.33
b. 4853
c. 4,853

@) 6,308.9

35. Refer to Exhibit 15-6. The test statistic used to determine if there is a relationship among the variables equals
a. -14

b. 0.2

c. 0.77

(9\5

36. Refer to Exhibit 15-6. The F value obtained from the table used to test if there is a relationship among the
variables at the 5% level equals

a. 5.10
b. 3.89
c. 3.74
d. 4.86

37. Refer to Exhibit 15-6. Carry out the test to determine if there is a relationship among the variables at the 5%
level. The null hypothesis should

be rejected

not be rejected

revised

None of these alternatives is correct.

oo





