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Problem Set I:

1.

e

Descriptive 'Staﬁstmrmal Distribution

The following data were obtained for the number of minutes spent listening to recorded
music for a sample of 5 individuals on one particular day: 10, 20, 12, 17, and 16.
Compute the mean, the median, the variance, the standard deviation and the coefficient of
variation.

ANS:

X,
Mean: x=—- L

n_ 5
Median: 10, 12, 16, 17, 20
Median = 16 (middle value)

Variance: s° = 16

=15

Standard Deviation: s=4
Coefficient of variation: ( (4/15)x100)% = 26.67 %

Consider a sample with data values of 10, 20, 21, 17, 16, and 12. Compute the mean, the
median, the variance, the standard deviation and the coefficient of variation.

ANS:
Mean: f=&=%= 16
n 6
Median: 10, 12, 16, 17, 20, 21
Median = 16'2”7 =16.5

Variance: s° = 18.8

Standard Deviation: s=4.34

'ﬁloefﬁcient of variation: ((4.34/16)x100)% = 27.125 %
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“3. The following data represent the daily demand (y in thousands of units) and the unit price
! (x in dollars) for a product.

X 4 6 11 3 16
Vi 50 50 40 60 30
a. Compute and interpret the sample covariance for the above data.
b. Compute the standard deviation for the daily demand.
c. Compute the standard deviation for the unit price.
d. Compute and interpret the sample correlation coefficient.
ANS:

' - 2
Ix; =40 f=?=8 Xy, =230 y=%=46

1

I(x, - %)y, - ¥)=-240 Z(x,-¥)’ =118 E(y,-¥)* =520

o= Z(xi _x)(yi _y) = _240 =_60

N n—1 5-1
7\

5, = | 2TX) _ (1B gy
n-1  \5-1

-raY
5, = |22 520 _ 114018
n-1  V5-1

L Se ~60 ~
¥ ss,  (5.4314)(11.4018)

There is a strong negative linear relationship.

-{{. The following data represent the daily supply (y in thousands of units) and the unit price
(x in dollars) for a product.

Xi 6 11 15 21 27
Vi 6 9 6 17 12

a. Compute and interpret the sample covariance.
b. Compute and interpret the sample correlation coefficient.

ANS:



Zx; =80 37:8?:16 2y, =50 §=is0-=10

(%, -¥)y, ~F) =106 Z(x,-%)?=272 Iy, -7)' =86

_3x =00, -Y) _106 _ s

= n-1 5-1
s :\/Z(" i f:z'?z =8.2462
3 n—1 V
'T‘(J’f \r 4.6368
Se 26.5

Y. = - = =
¥ s s (8.2462)(4.6368)

Vv

A positive linear relationship.

5. A simple random sample of 5 months of sales data provided the following information:
Month: 1 2 3 4 5

Units Sold: 94 100 8 94 92 /-L

a. Calculate a point estimate of the population mean number of units sold per month.
b. Calculate a point estimate of the population standard deviation.
.__.———/

ST

ANS:

X; (x; —x) (xi—:'?)2

94 +1 1
100 +7 49

85 -8 64

94 +1 1

92 il 1
Totals 465 0 116

_—72‘
=\/Z(x, %) \Fm_s”
n-1 4



6. A Harris poll used a survey of 1008 adults to learn about how people feel about the
economy. Responses were as follows:

595 adults The economy is growing.
332 adults The economy is staying about the same.
81 adults The economy is shrinking.

Calculate point estimates of the following population parameters.

a. The proportion of all adults who feel the economy is growing.

b. The proportion of all adults who feel the economy is staying about the same.
c¢. The proportion of all adults who feel the economy is shrinking.

ANS:
a  595/1008 = 0.59
b. 332/1008 =0.33

c. 81/1008 =0.08

/

7. Given that z is a standard normal random variable, compute the following probabilities.

4
a PO<z<83) = ©27¢ N\
Ple2c) 592 b, P(1.57<z< 0) = e A Wiz
c. Pz>44) o5 -~y . .33 0o U4 2
d P> -23): p(09n o
e. P(z<1.20) >s2< o) y o5
f. P(ZS "'-71) = 6. O_CE_\_Y‘HL‘)‘_
€ \-“\\’)\( \_kh’\L
77/ AT
a .2967 [/ 7/
b 4418 — e //f/
c. .5000-.1700 = .3300 R o
d 0910 +.5000 = .5910 5 - 023 2
e. .3849 +.5000 = .8849 \** _.
lo +5 oec
£ .5000-.2611 = .2389 4 o.0Alo t5
: ( o5
O~5'0'26 5 A7)
= 0'27%!%/’ 4’;

8. Given that z is a standard ormafrandom variable, compute the following probabilities.

a. P(-1.98< z< .49)
b. P(52<z< 122)
c. P(-1.75< z< -1.04)
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ANS:

a. 4761+ .1879 = .6640
b. .3888-.1985 = .1903
c. .4599-.3508 = .1091

Q Given that z is a standard normal random variable, find zo for each situation.
a. P(0 <z <zp)=0.4750 (The area between 0 and z is .4750).

b. P(0 <z <zp)=0.2291 (The area between 0 and zp is .2291).

¢. P(z>2z0)=0.1314 (The area to the right of zg is .1314).

d. P(z <zp) = 0.6700 (The area to the left of zpis .6700).

ANS:

a. Using the table of areas for the standard normal probability distribution, the area of
.4750 corresponds to zg = 1.96.

b. Using the table, the area of .2291 corresponds to zo = .61.

¢. Look in the table for an area of .5000 - .1314 = .3686. This provides zo=1.12.

d. Look in the table for an area of .6700 - .5000 = .1700. This provides zo = .44.

.8
10. Attendance at a rock concert is normally distributed with a mean of 28,000 persons and a
standard deviation of 400(5’;ersons. What is the probability, that:
At least 28000 persons will attend?
Less than 14000 persons will attend?
Between 17000 and 25000 persons will attend?
Suppose the number who actually attended was X and the probability of achieving
this level of attendance or higher was found to be 5%. What is X;?

Ao o m

ANS:

P(X>28,000) = P(z>0) = 0.5.

P(X<14,000) = P(z<-3.5)=0.5-0.5=0.

P(17,000 <X <25,000) = P(-2.75 < 2<-0.75) = 0.497 - 0.2734 = 0.2236.
P(X>X;) = 0.05; PO<z< z;) = 0.5—0.05 = 0.45; ,=1.645; X1 = 34,580.

STRESTIRS i

11. The time a salesperson takes to travel from customer A to customer B varies but can be
described by a normal probability function with mean 45 minutes and standard deviation
6 minutes. *

(vl
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What proportion of the journeys takes less than 35 minutes?

What proportion of the journeys takes over 60 minutes?

How long should the salesperson allow for a journey if they want to be 70 per cent
sure of not being late?

ANS:

a P(X<35)=PE<-167)=0.5-04525=0.0475.
b, P(X>60) =P(z>2.5)=0.5—-0.4938 = 0.0062.
c. PX<X) =07 PO<z<z)=07-05=02 2=052;X;=48.12.

12. Assume that the test scores from a college admissions test are normally distributed, with
a mean of 450 and a standard deviation of 100.

a.
b.

What percentage of the people taking the test score between 400 and 5007

Suppose someone receives a score of 630. What percentage of the people taking the
test score better? What percentage score worse?

If a parficular university will not admit anyone scoring below 480, what percentage of
the persons taking the test would be acceptable to the university?

If the top 2.5% of test scores receive tuition discounts, what is the lowest score
eligible for a discount?

What are the minimum and the maximum values of the middle 95% of test scores?

ANS:
a. P(400<X<500)=P(-0.5<z<0.5)=0.1915+ 0.1915 = 0.383 or 38.3%.
b. P(X>630) = Pz>1.8) = 0.5— 0.4641 = 0.0359 or 3.59%.

P(X<630) =P(z<18) =05+ 04641 = 0.9641 or 96.41%.
c. P(X<480)=P(z<0.3)=05+01179=0.6179. 38.21% are acceptable.
Or P(X>480) =P(z>0.3) =0.5-0.1179 = 0.3821 or 38.21%.
d PX=>X;)=0.025 P(z> z;) =0.025; z;=1.96; X1 = 646.
e. PXGO<X<X) =095 P(z1<z<z1) =095 ;21=1.96; Xo =254 and X; = 646.



Gulf University for Science & Technology Dr. Fida Karam

Department of Economics & Finance Room N1-115

ECON 380: Business Statistics PHONE: 2530-7351

Spring 2012 karam.f@gust.edu.kw
Problem Set II:

Descriptive Statistics, Normal Distribution, Chapters 7 and 8

Multiple choice questions:

S
~ <=
1. The variance of a sample of 60 observations equals 81. The standard deviation of the sample

equals
a. 1.37

b. 9 @l = A 4

c. 81
d 1.17

ANS: B

The heights (in cm) of a sample of 30 individuals were recorded and the following statistics
were calculated.

mean = 163 range = 60
median = 155 variance = 81

The coefficient of variation equals
a. 0.0545%

b. 5.45%

c. 49.09%

d. 0.4909%

ANS: B
S A
3. The standard deviation of a sample was reported to be 9. The report indicated that > [x - x ) ‘=
810. What has been the sample size?

a. 16
b. 9 @

c. 10
@1 2 . 3
s ST (=)
. e
w —
1
A‘Zf?\j-:—ff =wn-) = W
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Exhibit 1
A researcher has collected the following sample data

s 12 67 8 5, BB 6F3\2

4. Refer to Exhibit 1. The median is

&) 6.5 2
& 7

d. 8

ANS: B

5. Refer to Exhibit 1. The mean is
a. 43
b. 6.5

e 7.17
d. 8

ANS: C

6. For a standard normal distribution, the probability of z < 0'is
-

a. Zero

b. -0.5 ]

%} 05 \

ANS: C 0 or 2

v.&For a standard normal distribution, the probability of z> 0 is
a. Zero
b. -0.5
c. 0.5
d. One

ANS: C

8. 7 is a standard normal random variable. The P(-2 £ Z £ -1.51) equals
a. 04772
0.0427
c. 0.4345
d. 0.0228

ANS: B



M o

9. X is a normally distributed random variable with a mean of 19 and a standard deviation of 7. The
probability that X is less than 5 is

a. 0.5 O
b. 0.5228 f:(t‘g -
© 0.0228 , B

d. 0.4772 0.5 — 2 < 5 -4
ANS: C

10. Given that Z is a standard normal random variable, what is the value of Z if the area to the right
of Zis 0.01667

a. 0.4834 p (o5 2<2l
b. 2.13 e -5_0.\606
c. 0.0000 .o\ b6
d 1.96 = 0-"A%34
[
ANS: B ] 2.° 213
11. Given that Z is a standard normal random variable. What is the value of Z if the area between -Z
and+Z11;50.9198? P (g 2520) = o\ o. a8 A
a. +1. b
b. +1.96 , N 2
. +2.0 @ STEEOX

d +116 \
i {
ANS: A 2, =2V 35

o

12. Given that Z is a standard normal random variable, what is the value of Z if the area to the right
of Z is 0.996? v (2. <2 So)co.anb-05

a. 0.496 A e
b. -2.65 o L WM

c. +2.65 oA

d. Zero i S .5

ANS: B

13. A simple random sample of 25 observations was taken from a large population. The sample
mean and the standard deviation were determined to be 50 and 40 respectively. The standard

error of the mean is =35 ] a= Yo
a. 1.875
b. 40
c. 10 oz - o
o 8 Y~

: < NS _ =X
ANS: D g?z "\(%‘ z =
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14. A population has a mean of 50 and a standard deviation of 6. A sample of 36 observations will
be taken. The probability that the sample mean will be larger than 52 is

a. 0.5228 A -5 -6 , n=36 , p(X 7,52)
b. 0.9772 N Pz o 52_5e
c. 0.4772 z: X-M P X 75 pl(x =ty 527 0
d. 0.0228 % = i
_ R o2 2§
ANS: D o= - & -\ ceo(Z77) - 0.5_0UF32 5.2
R v /

15. A population has a mean of 80 and a standard deviation of 21. A sample of 49 observations will

be taken. The probability that the sample mean will—_ be between 83 and 86 is o% = % = Uy e
a. 0.1359 /4_ ?o =2\ w= 49 ﬁ‘;\

b. 0.8185 - _ 3}

c. 03413 p (33K X ge)=t JEERCR RN LR );f(\\(%gz)

d. 0.4772 X 3

ANS: A T 6l FFL -0 .3UW3 =45 V359

0:1' 2'
16. A population has a standard deviation of 14. A random sample of 49 items from this population
is selected. The sample mean is determined to be 50. At 95% confidence, the margin of error is

a. 5 o= = \\J\ v\:‘j\o\ T/:—:_SO

392
@ ME-2, T = 1k L2 32
a 2744 S Ve e
ANS: B

17.In order to determine an interval for the mean of a population with unknown population
standard deviation a sample of 81 items is selected. The mean of the sample is determined to be
25. The number of degrees of freedom for reading the t value is

a. 196 — o5 N .g\-\ = ¥e
b. 81 =2 a b

& 80 A -n-

d. 24
ANS: C

18. If an interval estimate is said to be constructed at the 90% confidence level, the confidence
_coefficient e ==
a. 0.1
b. 0.95

© 09
d. 0.05

ANS: C




19. A sample of 81 elements from a population with a standard deviation of 27 is selected. The
sample mean is 80. The 99% confidence interval for i is

a. 105.0t0 225.0 N o— =29 7 = 9>

b. 175.0t0 185.0 e

c. 74.12t085.88 ' 10 2%

d. 7227210 87.728 M= R ETITE

ANS: D =fet 3.2l o 21,292 Vo XT3

20. A random sample of 25 students at a university showed an average age of 23 years and a sample
standard deviation of 2 years. The 95% conﬁdence interval for the true average age of all

students in the university is y\ = Z5(§ X -2 &=2 D
a. 22.0841023.916 s/ L& 28X 7 o3 %
b. 3.7744 to 5.4256 A o _ (25
. 22.1741023.826 |- %=0-94 NV g Soe 4
d 20010300 4 =55 AN */L’vz‘n' >To 32
ANS: C =002 [ N[ p5.|2u 6V 22 (4t efo

- iy Tt

L= 2.0¢39 73.03 264

21. A random sample of 81 statistics examinations was taken. The average score, in the sample, was
70 with a variance of 9. The 98% confidence interval for the average examination score of the

population is N - ¥\ X =Re = D 38={x=3
a. 69.34 10 70.65 o %[y s sl
b. 77.40 to 86.60 SNV \-K=0 AR =D x= o 2= 2=
c. 69.221t070.78 Do\ = go £ _ ,
d. 68.00 to 100.00 ARRICIER- e = = WaeY
e b 81

Ok
22. 1t is known that the population variance equals 90. With a@S probability, the sample size that
needs to be taken if the desired margin of error lS 3 or less is .

a. 90 °r _ g

b. 38 9| \>H*° ,E =

c. 38.146 b

= N K o a
Qd' 39 J' ( 3. ~ 29(/7. 0"-/1* vab (4\0) Z

et "

ANS: D M-E M EE —T

N = 3

23. In a random sample of 81 observations, p= 0.3. lhe 97. 8% (,onﬁdence interval for n_ls 1

a. 0.122100.278 nZ 3l pEe.3 o Ak g

b. 0.2002 to 0.3998 —

c. 0.134100.266 T _a+ 2 PCA-P)
d. 0.1855 to 0.4145 -ty N

%\

= .3t O~\\U\Fj 5

% »D"j’\’;% 5% o 6. u\\vgj;:)
Qf____ e I

HENEREN o';\ﬂ = 6 AR

2 -1 2.724



24. A machine that produces a major part for an airplane engine is monitored closely. With a .90
probability, the sample size that needs to be taken if the desired margin of error to build a
confidence interval for the proportion of defective parts is .07 or less is

a. 13806 Qo) M. F~o-0F S
b. 138 . R VI S 0
c. 140 ‘;,o'” M . B

d. ’

ANS: D

o-0 1+
:l;?(o-( =\39 °

25.1In a sample of 400 voters, 40 indicated they do not favor the incumbent governor. The 95%
confidence interval for the proportion of voters favoring the incumbent is

a. 0.87110 0.929 ~ Noo o _ o

N\~ — LA e _ .
b. 0.120 to 0.280 P 0 %
c. 076510 0.835 N
d

. 0.07100.129
ANS: A T-pF 2, W)t/__l:l
2 v\
. 1)
— o -\- L NN g 0‘0\('0;__.-
= AT V.o« ﬂ ~

co

- oa\t 6,010\\'«

-—

v . SNEAY
Problem 1: °© o)A & po P A

You are given the following information obtained from a sample of 5 observations taken from a
population that has a normal distribution:

10 25 17 39 21

Develop a 95% confidence interval estimate for the population mean.

ANSWER:

X =224

§?=116.8

t=27765

Confidence Interval for y: 8.98 to 35.82.



Problem 2:

The average life expectancy in France is 75 with a standard deviation of 5 years. A randem
sample of 64 individuals is selected.

o D o

What is the probability that the sample mean will be larger than 76 years?

What is the probability that the sample mean will be less than 73 years?

What is the probability that the sample mean will be between 74 and 77 years?

What is the probability that the sample mean will be between 73 and 74 years?

What is the probability that the sample mean will be larger than 75.5 years?

What is the probability that the sample mean will be within + 1 of the population mean?

ANSWER:

e AN o8

P(X>76) =Pz>16)=0.5—-0.4452 = 0.0548.
PX<73)=P(z<-32)=05-0.5=0.

P(74<X <77) =P(-1.6< z<3.2) =0.4452+ 0.5 = 0.9452.
P(73<X <74) =P(-3.2< z<-16) =0.5-0.4452 = 0.0548.
PX =755 =Pz>0.8) =0.5-02881 =0.2119.

Pl1<X -u<+1)=P(-1.6<z<16) =2(0.4452) = 0.8904.



Fall - 2011
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Exam I (B) — key

Name:

1. Given that Z is a standard normal random variable, what is the probability that -1.5 £ Z £ 2.46?
@ 0.9263 =\
b. 0.4332 6.4-332 ko
(Ci = 0. ALE63

0.4931
0.0599

. - N /
s ©° 246 2=
2. X is a normally distributed random variable with a mean of 5 and a standard deviation of 4. The probability that

X is greater than 10.52 is
a. 0.0029 X’V"’(E U\) P(XW\"‘H’J
| 0.0838

\°,ﬁ/~ Pl=2
coue oy, - PREV g

=2 o s-o»«\w«
3. X is a normally distributed random variable with a mean of 20 and a variance of 25. The probability that X is-
less than 30 is 7’

a. 0.6554 K ~IN (Za ) Q’)‘

b. 0.4772 — (5= .
.. oos (K& 20), fzee ) m - oA’

(." 0.9772 IT( L’— __,?(%QQ/B_'- O- 5 ¢/®« %qfﬂ

4. Z is a standard normal random variable. What is the value of Z if the area to the rlght of Zis0.1112?

0.3888 0.5 A% - 5383
@ 1.22 g\ 2
c. -1.22 ~A\.LT
d. 322 : o 2 Fo -

5. Given that Z is a standard normal random variable, what is the value of Z if the area to the right of Z is 0.89447?

a. 0.3944 e Laquy

b. -1.25" .
\c. +1. 25 ' o

d. Zero

a. 100and16 N\z 66X
>

. 100 and 256
d. 100 and 32

=
7. A population has a mean of 80 and = variance of 49. A sample of 64 observations will be taken. The probability

hat the sample mean will be between 81 and 82 is
@ 0.1161 U

. 0.8619 = - A
c. 0.489 _ r-

d. 0.3729 ?(%\ A <§l\=? («—*25;>
( T e -
% o~ - o _ AA 0.3 7D

(LU &2 <Ta) T~  T[6a

: e oS o
‘E = AQ’, Lo\-PI\ \«\ ﬂ'_‘_’}_?___ < Z= < B ——""'_—"é' )
L 2. CHEES

P



o 6.5t o0.u4539 _

s T ey

8. A population has a mean of 50 and a standard deviation of 28. A sample of 49 observations will be taken. The

probability that the sample mean will be greater than 43 is e, s B Y
a. 0.5 /'( “o cr“.”a—f Nz U9 ;_I’_VT"‘_’:(/(
b. 0.0401 . = W3- 5° Ko7
c. 0.4505 - 742),‘_ — 7 T
@ 09599 P ( X % ~ p(ag-175)
9. The standard deviation of a sample of 100 observations equals 25. The variance of the sample equals
lz;. 355 (\ eteo nz\eo g =5 ¢*~est = €25
625
‘d. 28,461
vﬁ\’l‘he mean height of a sample of 25 individuals is 64 inches and the sample variance is 625. The coefficient of
ariation equats o =
a 11.2% \ j .
b. 1120% J
c. 0.39%
d. 39%
- 2
I1. The standard deviation of a sample was reported to be 15. The report indicated that Z [rx N x) = 4950. What
- ize? £=\% —
:as t21;en the sample size? £ iy ')7_ \6L B - UW3h O
b. 21 g,i‘&ifrd 225 = —
c. 15 . ¥ -
G w2
= JAN
257 = Exhibit 1
The following data was collected from a simple random sample of a population.
Z 1LVZ
5 12 6 8 sre 6 T o
6 7 5

12 ~~ /3[5/}';5 ?f/ y{\?ﬁ

12. Refer to Exhibit 1. The sample mean
@ cannot be determined, since the population size is unknown

is 7.625 A o -
c. is 81 Y = éj’/j\\-— =1 .61
d. is8 ™

13. Refer to Exhibit 1. The median is

é 55 66 ¥\
c.
d.

L 6%
il

14. Z is a standard normal random variable. The P(-2 £ Z £ -1.45) equals

L\
5

[c R I e @)

a. -0.0507 o W\’
+B.70.0507 \ o AXXC - U\w
| =5 3 0.0228 ﬁ—/

(j@ 0.9037 £
L PANILY A~

15. Given that Z is a standard normal random variable, what is the probability that Z = -2.12? -~ O °

a. 0.4830 ANy~

b. 0.9830 5 - O

€/ 0.017 ~ P O

d. 0.966 AM
Il



o— = g3

St Devs=

Problem 1 (show all your work) (20 points)
The average starting salary for this year's graduates at a large university (LU) is $20,000 with a varianee—of
$64;000. Furthermore, it is known that the starting salaries are normally distributed.

a. What is the probability that a randomly selected LU graduate will have a starting salary of at most $30,400?

30400 — 20000
PX<30400)=P(Z< W) =P (Z < 1.3) = 0.5 + P(0<Z<1.3) = 0.5 + 0.4032 = 0.9032 = 90.32%

b. Individuals with starting salaries of less than $16,600 receive a low income tax break. What percentage of the
graduates will receive the tax break?

16600 — 20000
P(X<16600) =P (Z<————) =P (Z<-0.43) =P (Z>0.43) =0.5-P(0 <Z< 0.43) = 0.5 - 0.1664 =

8000
0.3336 = 33.36%

c. What are the minimum and the maximum starting salaries of the middle 68% of the LU graduates?

P(-Zo <Z<7y) = 0.68, s0: P(0<Z<Zy) =034, Zo=1,-Zo=- 1

X -20000 X -20000

b

, X =30000 (max)

8000 8000
X - 20000 X -20000 .
-Zo= ,-1= , X = 12000 (min)
8000 8000

d. If 199 of the recent graduates have salaries of at least $32,240, how many students graduated this year from
this university?

32240 — 20000
P (X >32240)=P (Z >’W—) =P (Z > 1.53) = 0.5 - P(0<Z<1.53) = 0.5 - 0.437 = 0.063 = 6.3%

So, 199 graduates are 6.3%, then 199/X = 6.3% , then: total number of graduates = 3,158.7 which is 3159

e. if a sample of 36 graduate students is taken, what is the probability that the sample mean of starting salary is
at most $22,4007

< 22400 — 20000
P (X <22400) =P (Z < 5000 )=P(Z<1.8)

V36

=05+P(0<Z<18)=0.5+0.4641 = 0.9641
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Problem Set VI:

Chapters 11 — 12 - 13

Multiple choice questions:

—

A sample of 20 items provides a sample mean of 15 and a sample variance of 6. Compute a 95%

confidence interval estimate for the standard deviation of the population.
a. 34710128 .
b. 2.88t03.88 n=t .
c. 1.86103.58 X =\ 1
< o~
d. 5710689 o S =
Exhibit 1

On the basis of data provided by a salary survey, the variance in annual salaries for seniors in
accounting firms is approximately 20 and the variance in annual salaries for managers in
accounting firms is approximately 30. Assuming that the salary data were based on samples of
16 seniors and 16 managers, test the hypothesis that the population variance in the salaries for
managers is greater than the population variance in salaries for seniors.

=TT

(98]

Managers Seniors
Sample Size 16 16
Sample Mean 520 540
Sample Variance 30 20

Refer to Exhibit 1. The null hypothesis is
$1? > S
$12< 82
612 > 622
612 < 022

Refer to Exhibit 1. The test statistic is ./
1.5
0.96



oo
N

Refer to Exhibit 1. The p-value for this test is
greater than 0.1

less than 0.1

between 0.025 and 0.05

None of these alternatives is correct.

po TP

Refer to Exhibit 1. At 99% confidence the null hypothesis
should be rejected

should not be rejected

should be revised

None of these alternatives is correct.

poTp W

Exhibit 2

The filling variance for boxes of breakfast cereal is designed to be 0.25. A sample of 25 boxes of
cereal shows a sample variance of 0.4 grams. We need to determine whether the variance in the
cereal box fillings is not meeting the design specification.

Refer to Exhibit 2. The null hypothesis is
$2=0.25
$2<0.25
02=0.25
02<0.25

Lol SO

Refer to Exhibit 2. The test statistic is
15.36

384

40

24

fao T e

Refer to Exhibit 2. The p-value for this test is
0.05

between 0.025 and 0.05

between 0.05 and 0.1

1.96

g TP ®

Refer to Exhibit 2. At 95% confidence, the null hypothesis
should be rejected

should not be rejected

should be revised

o F e



d.

None of these alternatives is correct.

Exhibit 3:

During the first 13 weeks of the autumn schedules, the Saturday evening 8:00 p.m. to 9:00 p.m.
audience proportions were recorded as: BBC1 & 2: 43%; Sky channels: 34%; and others, 23%.
A sample of 400 homes two weeks after a Saturday night schedule revision yielded the following
viewing audience data: BBC1 & 2: 164 homes; Sky channels; 172 homes; and others, 64 homes.
Test with @ = 0.01 to determine whether the viewing audience proportions changed.

. Refer to Exhibit 3. The expected frequency of BBC1 & 2 is

172
43%
164
64

. Refer to Exhibit 3. The calculated value for the test statistic equals

0.5444
300
18.42
6.6615

. Refer to Exhibit 3. The p-value is

less than .005

0.01

between .05 and 0.1
greater than 0.1

. Refer to Exhibit 3. At 95% confidence, the null hypothesis

should not be rejected

should be rejected

was designed wrong

None of these alternatives is correct.

. The chi-square value for a one-tailed (lower tail) hypothesis test at 95% confidence and a

sample size of 25 is
13.848
36.415
39.364
12.401

. The chi-square value for a one-tailed test (upper tail) when the level of significance is 0.1 and

the sample size is 15 is



a. 21.064
b. 23.685
c. 7.790
d. 6.571

16. The ANOVA procedure is a statistical approach for determining whether or not
a. the means of two samples are equal

b. the means of two or more samples are equal

c. the means of more than two samples are equal

d. the means of two or more populations are equal

17. The critical value of F for a one-tailed (upper tail) hypothesis test at 90% confidence when
there is a sample size of 16 for the sample with the smaller variance, and there is a sample
size of 8 for the sample with the larger sample variance is

a. 2.16 |
b. 2.71
c. 2.63
d. 3.51

18. In a completely randomized design involving four treatments, the following information is
provided.

Treatment 1 Treatment2 Treatment 3 Treatment 4
Sample Size 45 20 13 19
Sample Mean 30 35 40 50

The overall mean for all treatments is X = (U5,30) 4 \35,20)4 (R o) & [ .50) =36.18¢

@ 36.29 M5 xz2o 13 +19

b. 38.75

c. 40

d. 24.25

Exhibit 4 i, 13 "

In a completely randomized experimental design involving four treatments, 5 observations were
recorded for each of the four treatments. The following information is provided.

SSE =600
SST =800
——

19. Refer to Exhibit 4. The sum of squares between treatments (SSTR) is

a. 20 e
b. 800 Dt s - (oo

? = =
Sev e R eS8

= 2 e
_—

GgiR B e ~O°°



CS@ 200

20. Refer to Exhibit 4. The number of degrees of freedom corresponding to between treatments
is
a. 16 N
® 3 “
c. 5 # ¢
d. 4 2
~

21. Refer to Exhibit 4. The number of degrees of freedom corresponding to within treatments is
& 16 R

b. 59 PR AN

c. 4 WA T2

d

.3

22. Refer to Exhibit 4. The mean square between treatments (MSTR) is
a. 3.34 gg'\’& - _Z,Ei- s
b. 16.67 Mmex®s T T uy

& 66.67
d. 12.00

.8
23. Refer to Exhibit 4. The mean square within treatments (MSE) is = e =
a. 50 B S/Q} T b
N6E 7 TR
@ 375 ! o\
c. 200
d. 16.67

24. Refer to Exhibit 4. The test statistic is « _ y
o St o Bl Tt aiibin b
b. 5.0
c. 0.56
d. 15

25. Refer to Exhibit 4. If at 95% confidence we want to determine whether or not the means of

tlm@alue is = ©.09
a. between 0.05 to 0.10

greater than 0.1 T - -2 < S.ev
c. between 0.01 to 0.025 o C
d. less than 0.01 o7 L5 0) P vans
RoV -y-A=3 \s_vuw\t7 © .\
Mk- K - \§



Problem 1:

Guitars R. US has three stores located in three different areas. Random samples of the sales of

the tir_ee/st_ores (in $1000) are_shonEbelow. 2 = Bt (423 ¢ 2 ) = 155, g«

. ' s A
Store 1 Store 2 Store 3 Bigs i B2 h

v 80 v 85 v 79 FANIR LR =

2 75 z 86 2 85 v

5 76 3 81 3 88

“ 89 « 80 e

R-go  BAG
3. Compute the overall mean X . %2
b. State the null and alternative hypotheses to be tested.
c. Show the complete ANOVA table for this test including the test statistic.
d. The null hypothesis is to be tested at 95% confidence. Determine the critical value for

this test. What do you conclude?
e. Determine the p-value and use it for the test.
AL &S me# proam T

R- 2 g¢ TR  mMmuyX M ST R
Evrer 9 SSE e

ANS: \\ SCT

a 82

b. Horuj=p2-us3
H,: At least one mean is different from the others.

c.
Source of Variation SS df MS F
Berween Groups 36 2 18 0.8526
Within Groups 190 9 21.11
Total 226 11

d. Critical F = 4.26, do not reject Ho and conclude there is no evidence of
significant difference.
e. p-value > 0.1, therefore do not reject Ho

Problem 2:

In a completely randomized experimental design, 18 experimental units were used for the first
treatment, 10 experimental units for the second treatment, and 15 experimental units for the third
treatment. Part of the ANOVA table for this experiment is shown below.



Source of Sum of Degrees of Mean

Variation Squares Freedom Square F
Between
Treatments 3 b 2 2 7 \R

3.0
Error (Within
Treatments) 2 H Q7 AC? 6

, .S

Total 2242 L .y =3

a. Fill in all the blanks in the above ANOVA table. K=3he- 13
b. At 95% confidence, test to see if there is a significant difference among the means.

ANS:
a.
Source of Sum of Degrees of Mean
Variation Squares Freedom Square F
Between
Treatments 36 2 18
3.0
Error (Within
Treatments) 240 40 6
Total 276 42

b. ForF = 3, the p-value is between 0.05 and 0.1; do not reject Ho and conclude there
is not a significant difference among the means. (Also, test statistic F = 3 < 3.23.)

s
g-vetes

MLT R = < BA\N
2

3% = S8 . 3
Z 6

NSE= S5
WT-R
¢ R = ChYo = 26

WUeo



Gulf University for Science & Technology Dr. Fida Karam
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ECON 380: Business Statistics PHONE: 2530-7351
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Problem Set VI: M

Chapters 11 — 12 - 13

Multiple choice questions:

- ©.
’ $
. X
A sample of 20 items provides a sample mean of 15 and a sample variance of 6. Compute a 95%
confidence interval estimate for the standard deviation of the population.

—

v v _
y et e mols etil
c. 1.86t03.58 (h-1) 5° PO /
I'\-\) 5 7 . (V\-‘ i
d. 5710689 L e < — NS
X (i- &)
7 [
Exhibit 1

On the basis of data provided by a salary survey, the variance in annual salaries for seniors in
accounting firms is approximately 20 and the variance in annual salaries for managers in
accounting firms is approximately 30. Assuming that the salary data were based on samples of
16 seniors and 16 managers, test the hypothesis that the population variance in the salaries for =

managers is greater than the population variance in salaries for seniors. L
e
Managers 7. Seniors
Sample Size 16 16 {\ \ .
Sample Mean 520 540 ; ¢
Sample Variance 30 20 v

G N

2. Refer to Exhibit 1. The null hypothesis is
a. $12> S
b. $;2<8?
c. 612> 0?
/4 o’P<0? )

’LRefe1' to Exhibit 1. The test statistic is
(a. 5~

b. 0.9
- 2
!
T
L

(V2R V2



c. 1
d. 4

4. Referto Exh;hlt\l The p-value for this test is

(a. greater than 0.1 . _ . ). I¢
W i ﬁ/\/ Ton-ts [b

c. between 0.025 and 0.05 ‘ J £ _ ) _ - | ;
d. None-of these alternatives is correct. == V= -l - \6- | =

AN

N & T

| 2
5. Refer to Exhibit 1. At 99% confidence the null hyg thesis

(\,f;. should not be rejected . ﬂau/' —
c. should be revised
d. None of these alternatives is correct.

[- & 35 X o-of

P X
. \ € ot
S i o) CS [¢] [’\ a -‘:' V 6 J
Exhibit 2 & n
The filling variance for boxes of breakfast cereal is designed to be ?25. A sample of 25 boxes of

cereal shows a sample variance of 0°4 grams. We need to determine whether the variance in the
cereal box fillings is not meeting the design specification.

6. Refer to Exhibit 2. The null hypothesis is
a. $2=0.25
b. §2<0.25
c. 0°=0.25
. 025025
7. Refer to Exhibit 2. The test statistic is o3 , ) ] /
a. 1536 o (y\’\ zi S (25'_{ O
b 383 )< AN S e e
C. -~ n O \2
d. 24 o

~ 78

8. Refer to Exhibit 2. The p-value for this test is
a. 0.05

b. between 0.025 and 0.05
¢. between 0.05 and 0.1

d. 1.96

9. Refer to Exhibit 2. At 95% confidence, the null hypothesis

“b.—should not be rejected - g A S
c. should be revised ’)s‘/ E (‘ X X g

K T 085 2

?\f i & _/«)‘Lkm«'( f@\) ¢ -



T £ €

A 37 % 4z, ('c/op)/: 72
2 AN A} 2 (26
& z23 /44 9z

d. None of these alternatives is correct.

Exhibit 3:

During the first 13 weeks of the autumn schedules, the Saturday evening 8:00 p.m. to 9:00 p.m.
audience proportions were recarded as: BBC1 & 2: 43%; Sky channels: 34%; and others, 23%.
A sample of 400 homes two weeks after a Saturday night schedule revision yielded the following
viewing.audience data: BBC1 & 2: 164 homes; Sky channels; 172 homes; and others, 64 homes.
Test with o, = 0.01 to determine whether the viewing audience proportions changeg.@

10. Refer to Exhibit 3. The expected frequency of BBCd—&2 is i ~!~\/\
@ 17>~ . Wl |-
b. 43% a8 <\ o>
c. 164 % [ L
d. 64 pRC v

A
ke
11. Refer to Exhibit 3. The calculated value for the test statistic equals

a. 0.5444 Gz
b. 300 '
o 18 32>

_12-Refer to Exhibit 3. The p-value is

ia, less than .005 > g | = _ | -
B 001 Iz K-1 =7
c. between .05 and 0.1 g HE 7 1o S97

d. greater than 0.1 .
Py £ 6.00)

13. Refer to Exhibit 3. At 95% confidence, the null hypothesis
a. should not be rejected

b. should be rejected D< - 0.0 .
c. was designed wrong - ‘ 5 .
d. None of these alternatives is correct. f (/ C 565 re _j e

14. The chi-square value for a one-tailed (lower tail) hypothesis test at 95% confidence and a

sample size of 25 is ¢ n - LS
a. 13.848 g O
b. 36.415
c. 39.364 2
o o s - 2848

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

.’Z

oy |4 = 2 1. 06

X o) )



a. 21.064
b. 23.685
c. 7.790
d. 6.571

16. The ANOVA procedure is a statistical approach for determining whether or not
a. the means of two samples are equal

b. the means of two or more samples are equal o

c. the means of more than two samples are equal

d. the means of two or more populations are equal

17. The critical value.of F for a one-tailed (upper tail) hypothesis test at 90% confidence when
there is a sample size of 16 for the sample with the smaller variance, and there is a sample
size of 8 for the sample with the larger sample variance is

a. 2.16 o n, =3

b. 271 x= |-7¢f Ry

c. 2.63 SN nes

d. 3.51 no Vb LH):-‘S

= ol yp gz F

0 = i.\(#ﬂiw -

18. In a completely randomized design involving four treatments, the following informationis

provided.

o Treatment 1 Treatment2 Treatment3 Treatment 4

Sample Size A 45 20 13 19

Sample Mean ¥ 30 35 40 50 - &

The overall mean for all treatments is

'3 (o) +17¢50)

. 36.29 ‘
b 3875 - L\5'(?<>)7l2°(35)7L MRS
c. 40 Lo~ _F-A—————f""_—_‘*‘-——““";g#
d. 2425 o A TS e A )

-~ 1 2 -
Exhibit 4 = 3627

In a completely randomized experimental design involving four treatments, 5 observations were
recorded for each of the four treatments. The following inforgnation is provided.
2 ) L

Ky h 3 )
SSE = 600 S s S S <=4
SST =800 S 5 7—\ R $¢ (’ R =
19. Refer to Exhibit 4. The sum of squares between treatments (SSTR) is

a. 20

b. 800 SSTR = ¢ _ SS&
# ,_550'(3 . 600 4

~ Qoo



C.

600

4. 2002

20. Refer to Exhibit 4. The number of degrees of freedom corresponding to between treatments
%\_—\

SIS

21.

a.

b
c.
d

2

a.
b

[}

23.

ao T

[\

poop

N
9,1

L]
aolge

. 59 (_/( A

4.

is

: 9.0 =%

Refer to Exhibit 4. The number of degrees of freedom corresponding to within treatments is
16 N

Ll,rLl‘T'L; = ‘6
4

. 3

Mo S TR
Refer to Exhibit 4. The mean square between treatments (MSTR) is
3.34

T MGTR = 0% 46 6F

2.00

3 —
M K
Refer to Exhibit 4. The mean square within treatments (MSE) is
50
37.5 et & oy .
200 /]/\ § C —2Z o ; ;Z ‘ 5
16.67 ) 6

Refer to Exhibit 4. The test statistic is ) .

1.78 (667 = /7g
5.0 — & : -

0.56 [ - _’3/7_ S

15

_Refer to Exhibit 4. If at 95% confidence we want to determine whether or not the means of

the four populations are equal, the p-value is
between 0.05 to 0.10 N C
greater than 0.1) [)4 e © 7 © S
between 0.01 to 0.025

less than 0.01

dfyv = %
drpdz l6
-1 72 75 < 2 Y

V\/CL\_[(/67 Q'I



Problem 1:

Guitars R. US has three stores located in three different areas. Random samples of the sales of
the three stores (in $1000) are shown below.

Store 1 Store 2 Store 3
80 85 79 .
. 75 h, - 80 b2 85 X - gZ
NEST6 81 7> 88
89 1 g0 y
&8 Y- %% 32 8

X~ 580 2
a.? Clgmpute the overall mean X'.
b. State the null and alternative hypotheses to be tested.
c. Show the complete ANOVA table for this test including the test statistic.
d. The null hypothesis is to be tested at 95% confidence. Determine the critical value for
this test. What do you conclude?
e. Determine the p-value and use it for the test.

ANS:
a 82
b. Ho:ui=H2=p3
H.,: At least one mean is different from the others.

c.
Source of Variation SS daf MS F
Between Groups 36 2 18 0.8526
Within Groups 190 9 21.11
Total 226 11
d. Critical F = 4.26, do not reject Ho and conclude there is no evidence of
significant difference.

e. p-value > 0.1, therefore do not reject H,

Problem 2:

In a completely randomized experimental design, 18 experimental units were used for the first
treatment, 10 experimental units for the second treatment, and 15 experimental units for the third
treatment. Part of the ANOVA table for this experiment is shown below.

K';? ’P%/\/'c -1 -

n, "o ol 3

\8 Y b DLD_("C’

T



Source of Sum of Degrees of Mean

Variation Squares Freedom Square F
Between , .
Treatments Eﬁ ? > ? \g 7

3.0
Error (Within .
Treatments) 2 Ci S 9 _’jﬂ? 6

Total o T4 Ut 2

a. Fill in all the blanks in the above ANOVA table.
b. At 95% confidence, test to see if there is a significant difference among the means.

ANS:
a.
Source of Sum of Degrees of Mean
Variation Squares Freedom Square F
Between
Treatments 36 2 18
3.0
Error (Within
Treatments) 240 40 6
Total 276 42

b. ForF = 3, the p-value is between 0.05 and 0.1; do not reject Ho and conclude there
is not a significant difference among the means. (Also, test statistic F = 3 < 3.23.)

-5

A9, oe -
d'PD:L{O

F@'0§<27L’O} Fe 3¢5
= 3, 23 Jon/f fe)'e c

—



Gulf University for Science & Technology Dr. Fida Karam

Department of Economics & Finance Room N1-115

ECON 380: Business Statistics PHONE: 2530-7351

Fall 2011 karam.f@gust.edu.kw
Problem Set I11:

Chapters 9 and 10

Multiple choice questions:

1. Your partner claims that the average yearly rate of return of your joint project is less. than
20.0%. You plan on taking a sample to test his claim. The correct set of hypotheses is

Ho: p<20.0% Hap z20.0%
Ho: u £20.0% Ha:p>20.0%
Ho: u>20.0% Ha: p < 20.6%
Ho: p 2 20.0% Ha: p <20.0%

O TR

ANS: B

2. The manager of a bookstore is considering a new bonus plan in order to increase sales.
Currently, the mean sales rate per salesperson is 30 books per month. The correct set of
hypotheses for testing the effect of the bonus plan is

Ho:u <30 Hap =30

Ho:p €30 Hap>30

Ho: n>30 Hap <30

Ho:pn 230 Hap <30

po T

ANS: B

3. For a two-tailed test at 87.64% confidence; Z =

a. 154
b. 1.96
c. 1.645
d. 1.16

ANS: A



4. For a one-tailed test (lower test), a sample of 20 at 99% confidence, t =
a. 2.576

b. 2.5395

c. -2.8609

d. -2.5395

ANS: D

5. For a one-tailed test (upper tail), a sample size of 18 at 90% confidence, t =
a. 1.7396

b. 1.645

c. -1.3334

d. 1.3334

ANS: D

For a two-tailed test, a sample size of 11 at 90% confidence, t =
1.645

1.3722

1.8125

-1.3722

e TR o

ANS: C

For a one-tailed test (lower tail) at 94.63% confidence, Z =
-1.61

-1.93

1.93

1.61

oo N

ANS: A

For a one-tailed test (upper tail) 85.31% confidence, Z =
1.96

-1.05

1.05

1.45

oo oo

ANS: C



Exhibit 1

n=64 £ =50 s=16 Ho: p =54
Ha: p # 54

9. Refer to Exhibit 1. The test statistic equals

a. -4

b. -3

c. 2

d. -1

ANS: C

10. Refer to Exhibit 1. The p-value is between

a. .005to .01

b. .01to0.025

c. .02t0.05

d. .01to.05

ANS: C

11. Refer to Exhibit 1. If the test is done at 95% confidence, the null hypothesis should
not be rejected

be rejected

Not enough information is given to answer this question.

None of these alternatives is correct.

SR

ANS: B

12. Refer to Exhibit 1. The critical value for t, when o = 0.05, is
1.96

1.645

1.669

1.998

ao o

ANS: D

13. Refer to Exhibit 1. The null hypothesis will be rejected if the test statistic t is
a. 2ty

b. 2ty

C. Z-tgor 2 tq

d. =2-tgpor > tas

ANS: D



v Xis

Exhibit 2

The average price of toothbrushes charged by a toothbrush producer has been $2.5. Recently, the
company has undertaken several efficiency measures in order to reduce prices. Management is
interested in determining whether their efficiency measures have actually reduced prices. A
random sample of 81 shops is selected and the average price is determined to be $2.4.
Furthermore, assume that the standard deviation of the population is $0.18.

14. Refer to Exhibit 2. The standard error has a value of
a. 0.18

b. 7

c. 2.5

d. 0.02

ANS: D

15. Refer to Exhibit 2. The value of the test statistic for this hypothesis test is
a. 1.96

b. 1.645

c. -5

d 5

ANS: C

16. Refer to Exhibit 2. The p-value for this problem is
a. 0.4938

b. 0.0000

c. 0.0124

d. 0.5

ANS: B

17. Refer to Exhibit 2. If o, = 0.05, the null hypothesis should
not be rejected

be rejected

Not enough information is given to answer this question.
None of these alternatives is correct.

oo

ANS: B

Exhibit 3

A sample of 40 petrol stations in city A yielded a mean price for unleaded petrol of €1.54 per
litre. A sample of 35 petrol stations in city Y yielded a mean price of €1.22 per litre. Assume that
prior studies indicate a population standard deviation of €1 in city X and €0.8 in city Y.

A X My
Ue 35
.54 1.22
\ 38



18. Refer to Exhibit 3. The point estimate for the difference between the means of the two
populations is

a. 0.1 vl —
b. 0.08 Y“_ 'xz’; \g"& —-\.?-2_—; 0,_'32—
c. -5
d. 0.32
ANS: D
19. Refer to Exhibit 3. The standard error of the difference between the two population means is
a. 032 — .
o= e o2 \ &g
b. 01 X, - = "__ 2 _ o
c. 0.08 The m T T ue 35 oz
d. 0.2
—
ANS: D

20. Refer to Exhibit 3. The 95% confidence interval for the difference between the two
population means is

¢ 00720 0.712 M Mo ze 328 V.90 (o) . 6.32 .39

b. -3.92t03.92 el

c. -13.84t01.84 —oreqe 4

d. 24.228t0 12.23 S
ANS: A

21. Refer to Exhibit 3. The test statistic for the equality between the two population means is

b s He A EUS S S 2=,

C: 16 "‘\(', /\\l_ /‘AL* o7 L

d. 1.6

ANS: D

2 imes Lha

22. Refer to Exhibit 3. The p-value for the difference between the two population means is ~ *” ‘“A
Cn

il b v 2
AT ) ' 2(0-5‘*0"‘““
c. .4987 7 :

: < =o-\eo 9 [

d. .9987 o ~—

ANS: B

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



Sample 1 Sample 2

Sample Mean X 2 45 42 £ oatale
Sample Variance 5 85 90 = €&
Sample Size A 10 12

23. Refer to Exhibit 4. The point estimate for the difference between the two population means is

a. 0 — .
P X\ Rz A5 — A= 3

b
c. 3
d. 15

ANS: C

24. Refer to Exhibit 4. The standard error of x : % ) is

a. 3.0 <L | s> Ny € &
4.0 ¥om Xe T |y ¥ /= :\{f\ga—% =

c. 8372 e

d. 19.48

ANS: B

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

oo dPL(EE pae )T

0. 4 "\ e 1z

c. 20 : ‘XELZ : . = A U
@) 19 — [ L2 Ao ' N(,u;\‘% :

et \ o ) + ot ) tound &\
ANS: D

26. Refer to Exhibit 4. The 95% confidence interval for the difference between the two
population means is

B> 537210 11.372 N -Me =32 2093 (¥)=3+ 332,

b. -5t03
c. -4.861t0 10.86 ' —5. 232 1
d. -2.65108.65 .39, °
ANS: A

27. Refer to Exhibit 4. To perform the following test: HO: pl - n2 <0 Hl: pl - u2 > 0., the test
statistic is -

a. 0.75
b. -5 HD:/I{_/L{ZéO
d. -2.65 MMy S
ANS: A

= ©-25



28. Refer to Exhibit 4. The p-value for the difference between the two population means
a. 0.05t00.1
b. -0.25t0-0.1
&~ 0.1t00.25
d. 0.05t00.25

ANS: C Jﬁ_— \F\

Y e

¢
Ol Tllo F5< 5299

025 v 7o
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Gulf University for Seience & Technology Dr. Fida Karam

Department of Economics & Finance Room N1-115

ECON 380: Business Statistics PHONE: 2530-7351

Fall 2011 karam.f@gust.edu.kw
Problem Set I11:

Chapters 9 and 10

Multiple choice gquestions:

1. Your partner claims that the average yearly rate of return of 'your joint project is less than
20:0%. You plan on taking a sample to test his claim. The correct set of hypotheses is

a. Ho:p<20.0% Hap 220.0% ¥
(b)) Ho: p £20.0% Haip >20.0% Wo:

c. Ho:p>20.0% Hap £20.0%

d. Ho:p 220.0% Hau<20.0%

ANS: B

2. The manager of a bookstore is considering a new bonus plan in order to increase sales.
Currently, the mean sales rate per salesperson is 30 books per month. The correct set of
_ hypotheses for testing the effect of the bonus plan is 7es (ﬂ,{o\/‘ '
4, Hop<30 Hap<30
(6) Ho:p <30 Hap 30
¢’ Ho:p>30 Hap<30
d. Ho:pu 230 Hap<30

ANS: B
cA
3. For a two-tailed test at 87.64% confidence; Z = %_(Jf/"’f-_ __Ci__gi____._—— D
a. 154 N Z
b. 1.96 Vs
c. 1.645 0% vo ‘eble:
d. 1.16 s
" 6 12
ANS: A | = b %5
<



6. @)

o.aa-\7
é&_ 0\ b \D\
4. For a one-tailed test (lower test), a sample of 20 at 99% confidence, t =
a. 2.576 . |- X= a9y,
b. 2.5395 N -7 -
c. -2.8609 A9 &=L B &
(425395 AP 2o\
! aLvVC
ANS:D ¢ Wose né == Eool 192 25329,
wdfC 0""” ~E E ' '
5. For a one-tailed test (upper tail), a sample size of 18 at 90% confidence, t =
a. 1.7396 ,
b. 1.645 -~ Xe=A°
c. -1.3334 X = o.l
ANS: D > &
' od ,} =\337y
& 37
6. For a two-tailed test, a sample-size of 11 at 90% confidence, t =
a. 1.645 —\\ +
b. 13722 ~ Eo.o% 10=21.0l2
(A 8125 A M\ - e L.
d. -1.3722 &"(/Z ké 4, b o oA
ANS: C #pp = ProF
d E.’: W~ =\o
7. Fora 0115: -tailed test (lower tail) at 94.63% confidence, Z =
¢ a “l—‘ﬁl
B 193 B
c. 1.93 [T — . ,
d. 161 0.0% ﬁ\ ®Rz=\- 0.0¢3-0.653F
ANS: A

(20 P(-2 cz2< o) = B

= ob‘_ D~ob—?q_
_:O*V(bké;

-2, - - \.¢f

8. For a one-tailed test (upper tail) 85.31% confidence, Z =
a. 1.96
b. -1.05

1.05

1.45

ANS: C

l-&x=v5.27
X =+ \»0’85;/

= o.U69

F/O< 2<2r_*)_og 0. 1469

o —_— i —



Exhibit 1

n=64 x =50 s=16 Ho: p = 54
Ha: p # 54
9. Refer to Exhibit 1. The test statistic equals é = f_‘i_‘_i_b(_ =9
a. -4 Jr
' b
v e
c. -2
d. -1
ANS: C

doulole \o e Ot
Jo gresss

10. Refer to Exhibit 1. The p-value is betw:

a. .005to .01 AQ— cu-t= 63

b. .01t0.025

€. 0210.05 VAS < 2<2.%2 €Y
-d. .01to0.05 M oz AVEN ) o.0 |
ANS: C E——— o057 PYMe S 502

11. Refer to Exhibit 1. If the test is done at 95% confidence, the null hypothesis should
a. not be rejected pu
<b._be rejected— abh = \-«= X=o.05
c. Not enough information is given to answer this question.
d. None of these alternatives is correct.
F . V&L(U—( Z - V(,'-\CI

ANS: B
Mo
12. Refer to Exhibit 1. The critical value for t, when o = 0.05, is
a_;l'_%/ 0-025. i o 25 (? '
b 1645 mz — Al - 63
c. 1.669
d. 1.998

ANS:)é @ — é( /y M;"'Z )

13. Refer to Exhibit 1. The null hypothesis will be rejected if the test statistic t is
b P

L

Z-tgor 2 to

S-tapOr 2 te2

NS: D Mzév\‘c\é

- Exyy

2
A/Z

lao op

>



Exhibit 2

The average price of toothbrushes charged by a toothbrush producer has been $2.5. Recently, the
company has undertaken several efficiency measures in order to reduce prices. Management is
interested in determining whether their efficiency measures have actually reduced prices. A _
random sample of 81''shops is selected and the average price is determined to be $24. X
Furthermore, assume that the standard deviation of the population is $0.18. % o

14. Refer to Exhibit 2. The standard error has a value of .
a 018 Y=g\ T:=:2.4 czoWsDu.:-M 7 T-?

b. 7
N -1 )
c. 25 o= - T oM< 2.5
d. 0.02 " (rCSLVﬂLI’l}
ANS: D Y ey
ga\
15. Refer to Exhibit 2. The value of the test statistic for this hypothesis test is
a. 1.96 =
Ny A-72-5
b 1645 2= 2A-C2 - 5
c. -5 .o
d. 5
ANS: C

16. Refer to Exhibit 2. The p-value for this problem is

a. 0.4938 _
(500000 prues p_yalde = 0.5~ (- PSR o)
c. 0.0124
d. 0.5 Z - 0.5 0. 5= 20
ANS: B
17. Refer to Exhibit 2. If 0. = 0.05, the null hypothesis should e
a. not be rejected v - i
be rejected lowal”  ———

c. Not enough information is given to answer this question.
d. None of these alternatives is correct.

ANS: B

Exhibit 3 M // @

A sample of 40 petrol stations in city A yielded a mean price for unleaded petrol of €1.54 per
litre. A sample of 35 petrol stations in city Y yielded a mean price of €1.22 per litre. Assume that
prior studies indicate a population standard deviation of €1 in city X and €0.8 in city Y.



18. Refer to Exhibit 3. The point estimate for the difference between the means of the two
populations is

a. 0.1

b. 0.08

c. -5

d. 032

ANS: D

19. Refer to Exhibit 3. The standard error of the difference between the two population means is
a. 032

b. 0.1

c. 0.08

d. 0.2

ANS: D

20. Refer to Exhibit 3. The 95% confidence interval for the difference between the two
population means is

a. -0.0721t00.712
b. -3.92t03.92

c. -13.84t01.84
d. -24.228 to 12.23
ANS: A

21. Refer to Exhibit 3. The test statistic for the equality between the two population means is
a. -47

b. -.65

c. 16

d 16

ANS: D

22. Refer to Exhibit 3. The p-value for the difference between the two population means is
a. .0548
b. .1096
c. .4987
d. .9987

ANS: B

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



Sample 1 Sample 2

Sample Mean 45 42
Sample Variance 85 90
Sample Size 10 12

23. Refer to Exhibit 4. The point estimate for the difference between the two population means is
a 0

oo o
LY N

5
ANS: C

24, Refer to Exhibit 4. The standard error of x | % ] is

3.0
4.0
8.372
19.48

poop

ANS: B

25. Refer to Exhibit 4. The degrees of freedom for the t-distribution are
22
21
20
19

STRCINC

ANS: D

26. Refer to Exhibit 4. The 95% confidence interval for the difference between the two
population means is

a. -5.372t011.372
b. -5t03

c. -4.86to0 10.86
d. -2.65to 8.65
ANS: A

27. Refer to Exhibit 4. To perform the following test: HO: p1 - p2 <0 H1l: pl - p2 > 0, the test
statistic is

0.75

-5

4.86

-2.65

po g

ANS: A



28. Refer to Exhibit 4. The p-value for the difference between the two population means
0.051t00.1

-0.251t0-0.1

0.1t00.25

0.05t0 0.25

ao e

ANS: C
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Gulf University for Science & Technology Dr. Fida Karam
Department of Economics & Finance Room N1-115
ECON 380: Business Statistics PHONE: 2530-7351
Fall 2011 karam.f @gust.edu.kw
Problem Set V:
Chapter 14
Problem 1:

In a manufacturing process, the assembly line speed (meter per minute) was thought to affect the
number of defective parts found during the inspection process. To test this theory, managers
devised a situation in which the same batch of parts was inspected visually at a variety of line
speeds. They collected the following data.

Number of Defective
Line Speed X Parts Found Y
20 21
20 19
40 15
30 16
60 14
40 17

Develop the least squares estimated regression equation, Y = Bo + P1X + € (or develop a least-
squares regression line) and explain what the slope of the line indicates.
vb. Calculate the estimated standard deviation ( standard error) of by.
€ At :95% confidence, perform a t test and determine whether or not the slope is significantly
different from zero.
d. Perform an F test and determine if the line spc;;%d_L_ﬁMWe related.
Let o = 0.05.

e. Compute the coefficient of correlation and comment on the strength of relationship between x and

W<?
A

y.
f. Construct a 95% confidence interval for f
g. Predict the number of defective parts when line speed = 70.

ANSWER:

a. ¥ =22.18 -0.148x. The slope indicates that as x goes up by 1, y goes down by $0.148.
b. su=0.0439

c. HO:Bi=0;HL: Bi#0



t=-3.37;df =4
Upper tail area between 0.01 and 0.025, P-value between 0.02 and 0.05
P-value < 0, reject HO, x is a significant variable or x and y are linearly related.

Same conclusion with the critical value approach t < -2.7765 (-2.7765 is the critical value of t
with df = 4 and o/2 = 0.025).

d. HO:B;=0;HI: B #0
F=1133;dfx=1and dfp =4
P-value between 0.025 and 0.05-
P-value < o, reject HO, or x and y are linearly related.

Same conclusion with the critical value approach F < 7.71 (7.71 is the critical value of F with
dfn = 1, dfp =4 and a = 0.05).

e. 12=.739; 74% of the variability in y is explained by the linear relationship between x and y.
1xy = - 0.86. Negative linear relationship between x andy.

f.  -0.148 £0.1219 or -0.2699 to -0.0261

g. 11.82

Problem 2:

An important application of regression analysis in accounting is in the estimation of cost. By collecting
data on volume and cost and using the least squares method to develop an estimated regression equation
relating volume and cost, an accountant can estimate the cost associated with a particular manufacturing
volume. Consider the following sample of production volumes and total cost data for a manufacturing
operation.

Production Total costs
volume (units) (euros)
400 4000
450 5000
550 5400
600 5900
700 6400
750 7000

a. Develop an estimated regression equation that could be used to predict the total cost for a given
production volume.
b. What is the variable cost per unit produced?



c. Compute the coefficient of determination. What percentage of the variation in total cost can be
explained by production volume?
d. Compute the coefficient of correlation and comment on the strength of relationship between x and y.
e. The company’s production schedule shows that 500 units must be produced next month. What is the
estimated total cost for this operation?
. Perform an F test and determine if production volume and total costs are related. Let a = 0.05.
g. At 95% confidence, perform a t test and determine whether or not the slope is significantly different
from zero.
h. Construct a 95% confidence interval for f.
ANSWER:
a. J =1246.67+7.6x
b. 7.6 euros, the slope of the estimated regression line. The slope indicates that as production
volume goes up by 1 unit, variable and total costs go up by 7.6 units.
c. r2=.9587; 95.87% of the variability in y is explained by the-linear relationship between x
andy.
d. 1,y =0.98, strong positive linear relationship between production volume and total costs.
e. 5046.67 euros.
f. HO:p1=0; HL: B1#0
F=92.83;dfy=1and dfp =4
P-value is less than 0.01
P-value < o, reject HO, or production volume and total costs are linearly related.
Same conclusion with the critical value approach F > 7.71 (7.71 is the critical value of F
with dfy = 1, dfp =4 and o = 0.05).
g, HO: [31=0; HIi: [31#0
t=9.62;df =4
Upper tail area less than 0.0005, P-value less than 0.001.
P-value < a, reject HO, production volume is a significant variable or production volume
and total costs are linearly related.
Same conclusion with the critical value approach t > 2.7765 (2.7765 is the critical value of
t with df = 4 and o/2 = 0.025).
f. 7.6 +1.6841 or 5.9159 to 9.2841



Multiple choice questions:

Exhibit 1

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

_ 0 — A . DAt - v)
Y X AT =3 Lye-y ) Lyey) R -ONY- Y
1 1 - U - Y :‘
2 2 =\ \ -\ \
o
3 3 o o Y 6 |
4 4 | \ ! \
55 2 U E “ o
¥=3 X-3 o e o e . \o )
1. Refer to Exhibit 1. The least squares estimate of the Y interceptis ® o= Y & i‘ X
8 1 %D Yo ‘BO: 3— \ (3() =
5 _ = =
@ CIITALS [ER A -
st A-TU L ¥ »)UL
c. -1 ' v i=)
1o
2. Refer to Exhibit 1. The least squares estimate of the slope is - e
q Cece Qiv L x> Y% —X
a. 1 (" pert =
-
b. -1
c. 0 .
d 3
Rz < sk
3. Refer to Exhibit 1. The coefficient of correlation is <ST
a. 0
b. -1
c. 05
d. 1
-
4. Refer to Exhibit 1. The coefficient of determination is { Voo
a. 0
b. -1
c. 05
d. I
=



5. If all the points of a scatter diagram lie on the least squares regression line, then the coefficient of
correlation for these variables based on this data is

a 0
b. 1
c. either 1 or -1, depending upon whether the relationship is positive or negative

d. could be any value between -1 and 1

Exhibit 2
For the following data the value of SSE = 18,
T
Y X _
. . e X Y- )
Dependent Variable Independent Variable o v) -y x - % J
75 14 R - S &y Y o
o ) 3 ¥ 5
27 16 2 Y - \ "\ N
33 2] 4= v 5 25
L)
- 27 _ 14 5 o =) ( — e
(AR L L= Y T — =y
6. Refer to Exhibit 2. The slope of the regression equation is B,L -
a. 1.5 by o
b. 0.67 '-_—_L___ﬂ - _\ 5
c. 49 B
d. -1.5
(e 5
= ~ A
7. Refer to Exhibit 2. The y intercept is \30 voz L€ - -\3 )(M) -
a. -1.5
B 49
c. 7
d 15

8. Refer to Exhibit 2. The total sum of squares (SST) equals

B 36— =
’ S 1
e sty =)
c. 18

3

d. -12 L\/ "’(‘ ) _




R~ @) =9

36 N 4\

X = \8 2
9. Refer to Exhibit 2. The coefficient of determination (r*) equals

a. 0.78 = SE-WER——

-

Iy

%‘% SCR . £ST=5s R 4+ S5

c. 0.5 S8

d. 05 R .5 34 = Ssf 18
36 Te-\ = \¥

10. Refer to Exhibit 2. The estimated standard error of the slope equals

a. 1 % Sv a(RrsE ._;/’w_’— 4

b 1.125 /\\gﬁp/ﬁ_, R 3 -
e 106 <

d. 05 She, = J’_‘-;—:/ =z V. obo

11. Refer to Exhibit 2. The t statistic for testing the significance of the slope is

b. 1.96 = = ___— = =~\H15
,.4:./-1.42 S \: ob
d. 0.555

12. Refer to Exhibit 2. The critical t value for testing the significance of the slope at 95% confidence is
llaS70pe al /o7 CONLtels

—

a. 196 - O. 65
43027 ) O\Q— e
c. 292 Xt h p Ay 2 =
d. 1.645 ) o
6 G,OZb)L OS)L

<€/ 13. Refer to Exhibit 2. Based on the above estimated regression equation, if the independent variable i
then the estimated value of y is

4

54
c. 94
d. 30

and the actual value of y is 3, then the residuals equal

extor 3-\= -\

. -1
EZ e

3- A=\

(Z/ 14. Refer to Exhibit 2. Based on the above estimated regression equation, if the independent variable i§ 30



c. 3

d. can’t be found

Exhibit 3

The following information regarding a dependent variable Y and an independent variable X is provided
X =125 (¥ - Y) X -X) =-100

Y =75 z(X-X)" =50

n=>5 =(Y-Y) = 1000

SSE = 100

15. Refer to Exhibit 3. The slope of the regression equation is

a -2 _— -—g—;— = -2
b. 2

c. 05

d. -100

16. Refer to Exhibit 3. The total sum of squares (SST) is

a. -156 SST =6l - F )‘2-
b. 234
c. 1870

@ 1000

17. Refer to Exhibit 3. The sum of squares due to regression (SSR) is

a. 1000 , N
b. 50 S‘5215-(‘/—‘/)7': SCT _ SS£
c. 100 \ooo - \oo ::°\oo

(9900

18. Refer to Exhibit 3. The mean square due to error (MSE) is

a. 100 o _ CSE o
Sp = - \o =



c. 1.746
d. 2.120

19. Refer to Exhibit 3. The F statistic for testing the significance of the slope is

a. 900 Ho. B, =° F=MR _qec _ 24
: 1 F
b. 33.33 Wi Ry ko Mz 33.33
& 27

d. 0.555
20. Refer to Exhibit 3. The critical value of F for testing the significance of the slope at 95% confidence is

a. 1744 T x=o0.08 NF2F Ugper

< a0y =\ ‘ bl
c. 1.746 ;ﬂ‘v"\“,‘: Aty =n-2=2 | !
d. 2.120 F°—°’5(\J3]
7t - ’Nﬂb‘o \b~\3/

21. Refer to Exhibit 3. The sample coefficient of correlation equals Eable

a. -09 T ); @ ,

— v N

b. 0.9 & >R = o9 .95

c. 095 at ¢

d 035 O R¥z &b 900 2009

ST \ oe®
22. Refer to Exhibit 3. The t statistic for testing the significance of the slope is
Bl e e
a. -2 H".‘B':O é:“‘"
b. 2.44 Htrg.#p §\>‘ = _:E_ -~ -2uW

o .R

% 244

. 0.555

Sk, :r?’i/'g_gf‘-‘— ©.32_
5o

3. Refer to Exhibit 3. The critical t value for testing the significance of the slope at 90% confidence is

¢ 3.1825 A= e drzw-08 ak=n-r=3
/:. 2.3534 * ./

c. 1.96 Cap=2.253¢
d. 16377

.é;c,_ux;-o &O.Q; Rg Oﬁ
24. For a simple regression model, SST = 500 and-SSE = 50. The coefficient of determination is ---—~ and the

coefficient of correlation is.-----
Ry < Sign b [og 35Tz oo
ng: 50 8

-4
- ,Olg o *o-?b/—

67_: gge - 1;00—50
—— 2T

SST oo =3



a. 0.9;-0.95

b. -0.9;-0.95
y c. 0.9;-0.95
@ 0.9; -0.95 or +0.95 depending upon whether the relationship is positive or negative.

. For a simple regression model, the covariance between the dependent and independent variables is-0.50
and the standard deviation of the independent variable is 0.5. The slope of the estimated regression line is

a. 1
\g? b. -2
/ c. 10
d. 2



Gulf University for Science & Technology Dr. Fida Karam

Department of Economics & Finance Room N1-115
ECON 380: Business Statistics PHONE: 2530-7351
Fall 2011 karam.f@gust.edu.kw
Problem Set V:
Chapter 14
Problem 1:

In a manufacturing process, the assembly line speed (meter per minute) was thought to affect the
number of defective parts found during the inspection process. To test this theory, managers
devised a situation in which the same batch of parts was inspected visually at a variety of line
speeds. They collected the following data.

Number of Defective
Line Speed Parts Found
20 21
20 19
40 15
30 16
60 14
40 17

a. Develop the least squares estimated regression equation, Y = Bo + BiX + & (or develop a least-
squares regression line) and explain what the slope of the line indicates.

b. Calculate the estimated standard deviation (standard error) of b,.

c. At 95% confidence, perform a t test and determine whether or not the slope is significantly
different from zero.

d. Perform an F test and determine if the line speed and the number of defective parts are related.

Let a = 0.05.
e. Compute the coefficient of correlation and comment on the strength of relationship between x and
y.

f. Construct a 95% confidence interval for B
g. Predict the number of defective parts when line speed = 70.

ANSWER:

a. ¥ =22.18 - 0.148x. The slope indicates that as x goes up by 1, y goes down by $0.148.
b. sy =0.0439

c. HO:pi=0;HL: 1 #0



t=-3.37,df=4
Upper tail area between 0.01 and 0.025, P-value between 0.02 and 0.05
P-value < a, reject HO, X is a significant variable or x and y are linearly related.

Same conclusion with the critical value approach t < -2.7765 (-2.7765 is the critical value of t
with df = 4 and o/2 = 0.025).

d. HO:Bi=0;HL: B;#0
F=11.33;dfy=1and dfp =4
P-value between 0.025 and 0.05
P-value < a, reject HO, or x and y are linearly related.
Same conclusion with the critical value approach F < 7.71 (7.71 is the critical value of F with
dfn=1, dfp =4 and a = 0.05).

e. r2=.739; 74% of the variability in y is explained by the linear relationship between x and y.
1xy = - 0.86. Negative linear relationship between x and y.

f.  -0.148 £0.1219 or -0.2699 to -0.0261

g. 11.82

Problem 2:

An important application of regression analysis in accounting is in the estimation of cost. By collecting
data on volume and cost and using the least squares method to develop an estimated regression equation
relating volume and cost, an accountant can estimate the cost associated with a particular manufacturing
volume, Consider the following sample of production volumes and total cost data for a manufacturing

operation,
Production Total costs
volume (units) (euros)

400 4000
450 5000
550 5400
600 5900
700 6400
750 7000

a. Develop an estimated regression equation that could be used to predict the total cost for a given

b.

production volume.
What is the variable cost per unit produced?



c. Compute the coefficient of determination. What percentage of the variation in total cost can be
explained by production volume?
d. Compute the coefficient of correlation and comment on the strength of relationship between x and y.
e. The company’s production schedule shows that 500 units must be produced next month. What is the
estimated total cost for this operation?
f. Perform an F test and determine if production volume and total costs are related. Let o = 0.035.
g. At 95% confidence, perform a t test and determine whether or not the slope is significantly different
from zero.
h. Construct a 95% confidence interval for Bi.
ANSWER:
a. J =1246.67 +7.6x
b. 7.6 euros, the slope of the estimated regression line. The slope indicates that as production
volume goes up by 1 unit, variable and total costs go up by 7.6 units.
c. r?=.9587; 95.87% of the variability in y is explained by the linear relationship between x
andy.
d. 1y =0.98, strong positive linear relationship between production volume and total costs.
e. 5046.67 euros.
f. HO:Bi=0; H1: B1#0
F=92.83;dfy=1and dfp=4
P-value is less than 0.01
P-value < a, reject HO, or production volume and total costs are linearly related.
Same conclusion with the critical value approach F > 7.71 (7.71 is the critical value of F
with dfy = 1, dfp =4 and o = 0.05).
g. HO:B1=0;HIL: B1#0
t=9.62;df =4
Upper tail area less than 0.0005, P-value less than 0.001.
P-value < a, reject HO, production volume is a significant variable or production volume
and total costs are linearly related.
Same conclusion with the critical value approach t > 2.7765 (2.7765 is the critical value of
t with df = 4 and o/2 = 0.025).
f. 7.6+1.6841 or 5.9159 to 9.2841



Multiple choice questions;

Exhibit 1

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

Y X
1 1
2 2
3 3
4 4
5 5

Refer to Exhibit 1. The least squares estimate of the Y intercept is

a. 1
b. 0
c. -1
d 3

Refer to Exhibit 1. The least squares estimate of the slope is

a. 1
b. -1
c. 0
d 3

Refer to Exhibit 1. The coefficient of correlation is

a. 0
b. -1
c. 0.5
d. 1

Refer to Exhibit 1. The coefficient of determination is

a. 0
b. -I
c. 0.5
d. 1



If all the points of a scatter diagram lie on the least squares regression line, then the coefficient of
correlation for these variables based on this data is

a. 0
b. 1
c. either 1 or -1, depending upon whether the relationship is positive or negative

d. could be any value between -1 and 1

Exhibit 2
For the following data the value of SSE = 18.
Y X
Dependent Variable Independent Variable
25 14
27 16
33 12
27 14

. Refer to Exhibit 2. The slope of the regression equation is

a. 15
b. 0.67
c. 49
d. -1.5

Refer to Exhibit 2. The y intercept is

a. -1.5
b. 49
c. 7

d 1.5

. Refer to Exhibit 2. The total sum of squares (SST) equals

a. 36
b. 8
c. 18
d -12



9.

10.

11

12.

13.

14.

Refer to Exhibit 2. The coefficient of determination (r%) equals

a. 0.78

b. -0.98

c. 05
-0.5

Refer to Exhibit 2. The estimated standard error of the slope equals

a 1

b. 1.125
c. 1.06
d 05

. Refer to Exhibit 2. The t statistic for testing the significance of the slope is

a. 142
b. 1.96
c. -142
d. 0.555

Refer to Exhibit 2. The critical t value for testing the significance of the slope at 95% confidence is
a. 1.96

b. 4.3027
c. 292
d. 1.645

Refer to Exhibit 2. Based on the above estimated regression equation, if the independent variable is 30,
then the estimated value of y is

a. 4

b. 54
c. 94
d. 30

Refer to Exhibit 2. Based on the above estimated regression equation, if the independent variable is 30
and the actual value of y is 3, then the residuals equal

a. 1
b. -1



i5.

16.

17.

18.

c. 3

d. can’t be found

Exhibit 3

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

TX =25 (Y - Y[xX-X) =-100
Y =75 2(X-X)" =50
n=s =(Y -Y) =1000

SSE =100

Refer to Exhibit 3. The slope of the regression equation is
a. -2

b. 2

c. 0.5

d. -100

Refer to Exhibit 3. The total sum of squares (SST) is
a. -156

b. 234

1870

. 1000

& o

Refer to Exhibit 3. The sum of squates due to regression (SSR) is

a. 1000
b. 50

c. 100
d. 900

Refer to Exhibit 3. The mean square due to error (MSE) is
a. 100
b. 33.33



c. 1.746
d. 2.120

. Refer to Exhibit 3. The F statistic for testing the significance of the slope is

a. 900
b. 33.33
c. 27

d. 0.555

. Refer to Exhibit 3. The critical value of F for testing the significance of the slope at 95% confidence is

a. 17.44
b. 10.13
c. 1746
d. 2.120

. Refer to Exhibit 3. The sample coefficient of correlation equals

a. -0.9
b. 0.9
c. 095
d. -0.95

. Refer to Exhibit 3. The t statistic for testing the significance of the slope is

a. -2

b. 2.44
c. -2.44
d. 0.555

. Refer to Exhibit 3. The critical t value for testing the significance of the slope at 90% confidence is
a. 3.1825

b. 2.3534

c. 1.96

d. 16377

. For a simple regression model, SST = 500 and SSE = 50. The coefficient of determination is ----- and the
coefficient of correlation is -----



a. 0.9;-095

b. -0.9;-0.95

c. 0.9;-0.95

d. 0.9;-0.95 or +0.95 depending upon whether the relationship is positive or negative.

25. For a simple regression model, the covariance between the dependent and independent variables is 0.50
and the standard deviation of the independent variable is 0.5. The slope of the estimated regression line is

a. 1
b. -2
c. 10
d. 2
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Problem Set V:
Chapter 14
Problem 1:

In a manufacturing process, the assembly line speed (meter per minute) was thought to affect the
number of defective parts found during the inspection process. To test this theory, managers
devised a situation in which the same batch of parts was inspected visually at a variety of line
speeds. They collected the following data.

Number of Defective

Line Speed Parts Found
20 21
20 19
40 15
30 16
60 14
40 17

a. Develop the least squares estimated regression equation, Y = Bo + BiX + ¢ (or develop a least-
squares regression line) and explain what the slope of the line indicates.

b. Calculate the estimated standard deviation (standard error) of b;.

c. At 95% confidence, perform a t test and determine whether or not the slope is significantly
different from zero.

d. Perform an F test and determine if the line speed and the number of defective parts are related.
Let 0 =0.05.

e. Compute the coefficient of correlation and comment on the strength of relationship between x and
y.

f. Construct a 95% confidence interval for B,

g. Predict the number of defective parts when line speed = 70.

ANSWER:

a. §=22.18 - 0.148x. The slope indicates that as x goes up by 1, y goes down by $0.148.
b. sp1=0.0439

c. HO:py=0;HI: $:#£0



t=-3.37;df =4
Upper tail area between 0.01 and 0.025, P-value between 0.02 and 0.05
P-value < a, reject HO, x is a significant variable or x and y are linearly related.

Same conclusion with the critical value approach t < -2.7765 (-2.7765 is the critical value of t
with df = 4 and o/2 = 0.025).

d. HO:pi=0;H1: B:1#0
F=11.33;dfn=1and dfp=4
P-value between 0.025 and 0.05
P-value < a, reject HO, or x and y are linearly related.

Same conclusion with the critical value approach F < 7.71 (7.71 is the critical value of F with
dfy =1, dfp =4 and a = 0.05).

e. r2=.739;74% of the variability in y is explained by the linear relationship between x and y.
Txy = - 0.86. Negative linear relationship between x and y.
-0.148 £ 0.1219 or -0.2699 to -0.0261

g. 11.82

Problem 2:

An important application of regression analysis in accounting is in the estimation of cost. By collecting
data on volume and cost and using the least squares method to develop an estimated regression equation
relating volume and cost, an accountant can estimate the cost associated with a particular manufacturing
volume. Consider the following sample of production volumes and total cost data for a manufacturing
operation,

Production Total costs
volume (units) (euros)
400 4000
450 5000
550 5400
600 5900
700 6400
750 7000

a. Develop an estimated regression equation that could be used to predict the total cost for a given
production volume.
b. What is the variable cost per unit produced?



¢. Compute the coefficient of determination. What percentage of the variation in total cost can be
explained by production volume?
d. Compute the coefficient of correlation and comment on the strength of relationship between x and y.
€. The company’s production schedule shows that 500 units must be produced next month. What is the
estimated total cost for this operation?
f. Perform an F test and determine if production volume and total costs are related. Let q = 0.05.
8- AL 95% confidence, perform a t test and determine whether or not the slope is significantly different
from zero.
h.  Construct a 95% confidence interval for Bi.
ANSWER:
a.  J =1246.67 + 7.6x
b. 7.6 euros, the slope of the estimated regression line. The slope indicates that as ‘production
volume goes up by 1 unit, variable and total costs go up by 7.6 units.
c. r1%=.9587; 95.87% of the variability in y is explained by the linear relationship between x
and y.
d. 1y =0.98, strong positive linear relationship between production volume and total costs.
€. 5046.67 euros.
HO: B1=0; HI: B]#O
F=92.83; dfy = 1 and dfp =4
P-value is less than 0.01
P-value < a, reject HO, or production volume and total costs are linearly related,
Same conclusion with the critical value approach F > 7.71 (7.71 is the critical value of F
with dfy = 1, dfp =4 and 0. =0.05).
g. HO:Bi=0;HI: B1£0
t=90.62;df =4
Upper tail area less than 0.0005, P-value less than 0.001.
P-value < a, reject HO, production volume is a significant variable or production volume
and total costs are linearly related.
Same conclusion with the critical value approach t > 2.7765 (2.7765 is the critical value of
t with df =4 and o/2 = 0.025).
f. 7.6 +1.6841 or 5.9159 to 9.2841



Multiple choice questions:

Exhibit 1

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

Y X
1 1
2 2
3 3
4 4
5 5

. Refer to Exhibit 1. The least squares estimate of the Y intercept is

a 1
b. 0

-1
d 3

. Refer to Exhibit 1. The least squares estimate of the slope is

a. 1

b. -1
c. 0

d.

. Refer to Exhibit 1. The coefficient of correlation is

a. 0
b. -1
c. 05
d. 1

Refer to Exhibit 1. The coefficient of determination is

a. 0
b. -1
c. 05
d. 1



If all the points of a scatter diagram lie on the least Squares regression line, then the coefficient of
correlation for these variables based on this data is

a. 0
b. 1
c. either1or-1, depending upon whether the relationship is positive or negative

d. could be any value between -1 and 1

Exhibit 2
For the following data the value of SSE = 18.
Y X
Dependent Variable Independent Variable
25 14
27 16
33 12
27 14

. Refer to Exhibit 2. The slope of the regression equation is

a. 1.5
b. 0.67
c. 49
d. -1.5

. Refer to Exhibit 2. The y intercept is

a. -1.5
b. 49
el 7
d 15

Refer to Exhibit 2. The total sum of squares (SST) equals

a. 36
b. 8
c. 18
d. -12



10.

11

12.

13.

14.

Refer to Exhibit 2. The coefficient of detérmination (%) equals
a. 0.78
b. -0.98
c. 0.5
-0.5
Refer to Exhibit 2. The estimated standard error of the slope equals
a. 1
b. 1.125
c. 1.06
d. 05
. Refer to Exhibit 2. The t statistic for testing the significance of the slope is
a. 142
b. 1.96
c. -1.42
d. 0.555
Refer to Exhibit 2. The critical t value for testing the significance of the slope-at 95% confidence is
a. 1.96
b. 4.3027
c. 292
d. 1.645

Refer to Exhibit 2. Based on the above estimated regression equation, if the independent variable is 30,
then the estimated value of y is

a. 4

b. 54
c. 94
d. 30

Refer to Exhibit 2. Based on the above estimated regression equation, if the independent variable is 30
and the actual value of y is 3, then the residuals equal

a. 1

b. -1



c. 3

d. can’t be found

Exhibit 3

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

X =25 (Y -Y)X -X) =-100

Y =75 2(x-X)" =50
n=5s (Y -¥)* = 1000
SSE =100

15. Refer to Exhibit 3. The slope of the regression equation is
a. -2
b. 2
c. 0.5
d. -100

16. Refer to Exhibit 3. The total sum of squares (SST) is
-156

234

1870

1000

& o oop

17. Refer to Exhibit 3. The sum of squares due to regression (SSR) is
a. 1000
b. 50
c. 100
d. 900

18. Refer to Exhibit 3. The mean square due to error (MSE) is
a. 100
b. 33.33



19.

20.

21.

22,

23.

24.

c. 1.746

d. 2.120

Refer to Exhibit 3. The F statistic for testing the significance of the slope is
a. 900

b. 33.33

c. .27

d. 0.555

Refer to Exhibit 3. The critical value of F for testing the significance of the slope at 95% confidence is
a. 1744

b. 10.13

c. 1.746

d 2.120

Refer to Exhibit 3. The sample coefficient of correlation equals

a. -09

b. 09

c. 095

d. -0.95

Refer to Exhibit 3. The t statistic for testing the significance of the slope is
a. -2

b. 2.44

c. -2.44

d. 0.555

Refer to Exhibit 3. The critical t value for testing the significance of the slope at 90% confidence is
a. 3.1825
b. 2.3534
c. 196

d. 1.6377

For a simple regression model, SST = 500 and SSE = 50. The coefficient of determination is ----- and the

coefficient of correlation is -----



a. 0.9;-0.95

b. -0.9;-0.95

c. 0.9;-0.95

d. 0.9; -0.95 or +0.95 depending upon whether the relationship is positive or negative.

25. For a simple regression model, the covariance between the dependent and independent variables is 0.50
and the standard deviation of the independent variable is 0.5. The slope of the estimated regression line is

a. 1
b. -2
c. 10
d. 2



Gulf University for Science & Technology Dr. Fida Karam

Department of Economics & Finance Room N1-115
L CON 380: Business Statistics PHONE: 2530-7351
22U JoU: business Statistics

Fall 2011 karam.f@gust.edu.kw

Problem Set VI:
Chapters 11 —12 - 13

Muitiple choice questions:
—_ PR
n X <

1. A sample of 20 items provides a sample mean of 15 and a sample variance of 6, Compute a 95%
confidence interval estimate for the standard deviation of the population. -

a. 3.47t012.8 (h-18* < =% < (ny) se
b. 2.88t03.88 — 5 T\ W
@ 18610358 ° %/ (1)
d. 5.7106.89 AL C 2oy ovd e
a5 = -k => X = 005 =D °</7_; o, s25 =D Kpp = 32.- k52
V- %y 209435 = x* T -%. B —_>
Exhibit 1 7 Xoans = i

On the basis of data provided by a salary survey, the variance in annual salaries for seniors in
accounting firms is approximately 20 and the variance in annual salaries for managers in
accounting firms is approximately 30. Assuming that the salary data were based on samples of
16 seniors and 16 managers, test the hypothesis that the population variance in the salaries for

managers is greater than the population variance in salaries for seniors. oz

P, o
Managers Seniors
Sample Size 16 16
Sample Mean 520 540
Sample Variance 30 20
_ e
2. Refer to Exhibit 1. The null hypothesis is
a. S1°>8y? o~
b. $12<8,?
et 012> 6,2 e 7

A

3. Refer to Exhibit 1. The test statistic is
@. 15 -
b. 0.96



o
TN

4. Refer to Exhibit 1. The p-value for this test is
@. greater than 0.1
b. less than 0.1

c. between 0.025 and 0.05

None of these alternatives is correct,

R ¢

Refer to Exhibit 1. At 99% confidence the null hypothesis
should be rejected

should not be rejected

should be revised

None of these alternatives is correct.

o p@m o

Exhibit 2
The filling variance for boxes of breakfast cereal is designed to be 0.25. A sample of 25 boxes of
cereal shows a sample variance of 0.4 grams. We need to determine whether the variance in the

cereal box fillings is not meeting the design specification. n=25 g% - -l
6. Refer to Exhibit 2. The null hypothesis is ~
@ S?=0.25 He: &7 = o245
b. $2<0.25 \
\ A &-‘—L o] '?"g
© =025 ¥
. 62<0.25
7. Refer to Exhibit 2. The test statistic is_ /( . (wn-\) b L (_zi_l)’oiﬁ 23
a. 1536 B = ? | >25 ST _%
b. 384 3 _
c. 40
d. 24
A f =2
- Refer to Exhibit 2. The p-value for this test is J P’ :k2 5-“ _'ﬁ _:_2(/1

8 LLA

a. 0.05 SCaFody |

b. between 0.025 and 0.05 m* <28 ad 24.3¢q
¢. between 0.05 and 0.1 .. -
d. 1.96 6 osShrea PO ©
o\ D2p-v = .05

9. Refer to Exhibit 2. At 95% confidence, the null hypothesis
a. should be rejected
; i oz \- &
T R R
sho S o = P -V (e eck H

2



d. None of these alternatives is correct.

Exhibit 3:

During the first 13 weeks of the autumn schedules, the Saturday evening 8:00 p.m. to 9:00 p.m.
audience proportions were recorded as: BBC1 & 2: 43%; Sky channels: 34%: and others, 23%.
A sample of mes two weeks after a Saturday night schedule revision yielded the following
viewing audience data: BBC1 & 2: 164 homes; Sky channels; 172 homes; and others, 64 homes.

Test with a = 0.01 to determine whether the viewing audience proportions changed.

10. Refer to Exhibit 3. The expected frequency of BBC1 & 2 is

a. 172 Hot Ta = w3 g 247, e 23 1.
b. 43% R -

c. 164 Febie

d. 64 Uoo =

He o -3 e 34 We 23,

11. Refer to Exhibit 3. The calculated value for the test statistic equals

0 N SBwengg S Y (Rirel)® e
. & Yool 1

c. 18.42 LT B St S

d. 6.6615 2

[ 334 ‘- ‘ L
3 o-7 Ly
12. Refer to Exhibit 3. The p-vM
(® less than .005 :
b. 0.01
c. between .05 and 0.1
d. greater than 0.1

a° 6
. . . o5 . ©

13. Refer to Exhibit 3. At 95% confidence, the null hypothesis . o 4

) e oL & \
a. should not be rejected [-@ J
b. should be rejected - ?/
C. was designed wrong -
d. None of these alternatives is correct.

= s

14. The chi-square value for a one-tailed (lower tail) hypothesis test {‘95 79 confidence and a

sample size of 25 is o e

a. 13.848 o o5 q

b. 36.415 gd -

c. 39.364 Oy Pog /60-95’9 24
d. 12.401 —

=

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

){O—IJ /L{3

—
=" @

_2

SEE——




a. 21.064
b. 23.685
c. 7.790
d. 6.571

16. The ANOVA procedure is a statistical approach for determining whether or not
a. -the means of two samples are equal

b. the means of two or more samples are equal

c. the means of more than two samples are equal

d. the means of two or more populations are equal

17. The critical value of F for a one-tailed (upper tail) hypothesis test at 90% confidence when
there is a sample size of 16 for the sample with the smaller variance, and there is a sample
size of 8 for the sample with the larger sample variance is

a. 2.16
b. 2.71
c. 2.63
d. 3.51

18. In a completely randomized design involving four treatments, the following information is
provided.

Treatment 1 Treatment 2 Treatment3 Treatment 4
Sample Size 45 20 13 19
Sample Mean 30 35 40 50

The overall mean for all treatments is

36.29
38.75
40

24.25

o op

Exhibit 4
In a completely randomized experimental design involving four treatments, 5 observations were
recorded for each of the four treatments. The following information is provided.

SSE = 600
SST = 800

19. Refer to Exhibit 4. The sum of squares between treatments (SSTR) is
a. 20
b. 800



o TP

[\®]
S

pao B

[\

RO

5.

600
200

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

is
16
3
5
4

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

16
59
4
3

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

3.34

16.67
66.67
12.00

. Refer to Exhibit 4. The mean square within treatments (MSE) is

50
37.5
200
16.67

. Refer to Exhibit 4. The test statistic is

1.78
5.0
0.56
15

Refer to Exhibit 4. If at 95% confidence we want to determine whether or not the means of
the four populations are equal, the p-value is

between 0.05 to 0.10

greater than 0.1

between 0.01 to 0.025

less than 0.01



Problem 1:

Guitars R. US has three stores located in three different areas. Random samples of the sales of
the three stores (in $1000) are shown below.

Store 1 Store 2 Store 3
80 85 79
75 86 85
76 81 88
89 80
80
4. Compute the overall mean X.
b. State the null and alternative hypotheses to be tested.
c. Show the complete ANOVA table for this test including the test statistic.
d. The null hypothesis is to be tested at 95% confidence. Determine the critical value for
this test. What do you conclude?
e. Determine the p-value and use it for the test.
ANS:
a 82
b. Ho uj-pz-us3
H,: At least one mean is different from the others.
c.
Source of Variation SS df MS F
Between Groups 36 2 18 0.8526
Within Groups 190 9 21.11
Total 226 11
d. Critical F = 4.26, do not reject Ho and conclude there is no evidence of
significant difference.
e. p-value > 0.1, therefore do not reject H,
Problem 2:

In a completely randomized experimental design, 18 experimental units were used for the first
treatment, 10 experimental units for the second treatment, and 15 experimental units for the third
treatment. Part of the ANOVA table for this experiment is shown below.



Source of Sum of Degrees of Mean

Variation Squares Freedom Square F
Between
Treatments ? ? /

3.0
Error (Within
Treatments) ? ? 6
Total ? ?

a. Fill in all the blanks in the above ANOVA table.
b. At 95% confidence, test to see if there is a significant difference among the means.

ANS:
a.
Source of Sum of Degrees of Mean
Variation Squares Freedom Square F
Between
Treatments 36 2 18
3.0
Error (Within
Treatments) 240 40 6
Total 276 42

b. For F = 3, the p-value is between 0.05 and 0.1; do not reject Hp and conclude there
is not a significant difference among the means. (Also, test statistic F = 3 < 3.23.)
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Problem Set VI:
‘Chapter 15
E\/ n = lIL
P % &Y ’*1)
Problem 1:

Below you are given a partial computer output based on a sample of 12 observations relating the sales
volume of computers (Y, (000s)), unit price (X1,(€000s)) and advertising expenditures (X,, (€000s)).

C%ﬂ'icient Standard Error
Constant 17.145 7.865 Sy
X -0.104 3282 cw
Xz 1.376 0.250 .
a.  Use the output shown above and write an equation that can be used to predict the monthl y sales

of computers.

b. Interpret the coefficients of X; and X.

c. If the company charges $2,000 for each computer and uses 10 advertising spots, how many
computers would you expect them to sell?

d. Ata=0.05, testto determine if the price is a significant variable.

e.  Atuw=0.05, test to determine if the number of advertising spots is a significant variable.
f.  Construct a 95% confidence interval estimate of Ba.
ANSWER:

. ¥=17.145-0.104X  +1 376X,

b.  As unit price increases by $1000, the number of units sold decreases by 0.104 units, given that
everything else is kept constant, As advertising expenditures increase by 1, the number of units
sold increases by 1.376, given that everything else is kept constant,

¢.  30.697 (round to 31)

d. HO:B;=0;HI: B;#£0

t=-0.032; df =9; p-value > 0.8; do not reject HO; price is not significant (critical t = 2.2622; ¢t
> -2.2622, do not reject HO).
e. HO:B2=0;HI1: B,#0

t = 5.504; p-value < 0.001; reject Hy; advertising is a significant variable (critical t = 2.2622;
t> 2.2622, reject HO).
f. 1.376 £0.56555 or 0.81045 to 1.94155



Problem 2:

Below you are given a partial computer output based on a sample of 12 observations relating the sales
volume of computers (Y, (000s)), unit price (X;) and advertising expenditures (X2, (€000s)).

ANOVA
DF A MS F Significance F
Regression 2 655.955 3239%F A\ a3
Residual 9 \Rz-262 oo 229
Total iy 838.917

a. At a = 0.05 level of significance, test to determine if the model is significant. That is,
determine if there exists a significant relationship between the independent variables and the
dependent variable.

b. Determine the multiple coefficient of determination.

ANSWER:

a. HO: Bi=p2=0; Hl: HO false.
F=16.133; dfy = 2 and dfp = 9; p-value < 0.01; reject HO; the model is significant (critical F
=4.26; F > 4.26; reject HO)

b. 0.782 D46 Y of Fhe Var b)) 'f;f

‘ . o the
on N 1S éﬁ’r!mﬂtd’ Gty

Problem 3: n o de l

Multiple regression analysis is used to study how sales at a fast-food outlet (Y, (€000s)) is influenced by
the population within one kilometre (X;, (000s)), the number of drive-up windows available (X;) and the
number of competitors within one kilometre (X3),. The following results were obtained.

—

ANOVA o
DF SS NS -
Regression 3P 45.9634 5.3 Lo 280
Residual 11 2.6218 o.2313 *
Total v U\g‘;%u\‘s
Coefficients Standard Error / - 6.6\36+ O 129Ukt OTTEOKy

Intercept 0.0136 B¢ L -0.519¢(
Xy 0.7992 ¥, 0.074 7 A
X2 0.2280 0.190 . &y
X 0.5796" 0.920 b"}_ L

7 [ =Sl
a. Compute the ordinary least squares estimates of Bo, B1, B2, and Bs, in the model: 3 w3 2 < C Q

Y= Bo + B1X1 + ﬁ2X2+ |33X3+8
b. Compute R% What can you say about the strength of this relationship? & -4 ! ¢
c. Carry out a test of whether Y is significantly related to the independent variables. Use a 0.05
level of significance. -
d. Carry out a test to see if X3 and Y are significantly related. Use a 0.05 level of significance.
: -0.3 . ~
é@ﬁ € - __:—26’:~0‘é3 & Oﬁ;o.oab’,
o -INe 2 2



€. Construct a 95% confidence interval estimate of Ba.

ANSWER:
a. Y =0.0136 + 0.7992X, + 0.228X; - 0.5796X;

b. R’ = 0.9460. Therefore, 94.6% of the variability in Y is explained by the independent

variables

¢. F = 6428; p-value < 0.01 (almost zero); reject H,; the model is significant (critical F =

3.59; F > 3.59; reject HO)

At ="0.63; p-value between 0.5 and 0.8; do not reject H,;

(critical t = 2.201; t > -2.20] )
e. 02280041819 or-0.19019 10 0. 64619

Problem 4:

A partial computer output from a regression analysis follows.

Coefficient

Constant 20.000
X1 0.006
X3 -0.70
ANOVA

DF SS
Regression
Residual 20 40
Total 800

e

©. 11

e =

X3 is not a significant variable

é‘o—-_%jg‘

o.M - 0-343%
t 07649 X bao .
Standard Error
5.455
0.002
0.200
MS F

a. Compute the ordinary least squares estimates of Bo, B1 and B, in the model:

Y =Bo+ BiXq + B2Xa2+e

Interpret the coefficients of X,

®oe oo

Determine the multiple coefficient of determination.

ANSWER:
¥=20+0.006X, - 0.7X,

45
23

DAS S p

t > 2.086; reject HO)

If X is 10,000 and X, is $50, what is the estimated value of y?

What has been the sample size for this regression analysis?

At a=0.05, test to determine if X\ is a significant variable.

At a=0.05 level of significance, test to determine if the model is significant.

As X increases by 81, Y decreases by 0.7 units, given that X is kept constant.

t=3; df = 20; p-value between ( -001 and 0.01; reject HO; X\ is significant (critical t = 2. 086,



. F=190; p-value < 0.01; reject HO; the model is significant (critical F = 3.49; F > 3.49, reject
HO)
g 095

Problem 5:
A partial computer output from a regression analysis follows. The regression equation is:
Y =8103+7.602X, + 3.111X,

Predictor  Coef SE Coef t _ 3.0 ¢
Constant _ £:103 2667 8‘103/‘7_‘5C\¥—

X1 teee 2105 2. b1
X2 2.0 0613 5. 08

s=3.335 R-Sq = 92.3%

4 7/ ‘E R
Analysis of Variance

Source DF SS MS F
Regression 2 1612 o6 7|.82

Residual 12 1YL 1122

- Ut 67 b1 gy 67
Total [~ 'z T R - 65Tz - == - | {6
WE= ‘_Z'S-"T o725

Compute the appropriate ¢-ratios.

Compute the entries in the DF, SS, and MS columns.
Test for the significance of By and B, at a = 0.05. B
Test for the significance of the model at o, = 0.05. ——

o TP

ANSWER:
a. Predictor Coef SE Coef t

Constant 8103 2.667  3.04 § o
X1 7.602  2.105 3.6l :{
X2 3111 0613 508 ' |
s=335 R-sq=92.3% 4025 12
2.4% &8
s Gl 72 7EE
reye ¢l Ho

/’/oiffzzﬁ Xy sicjni@‘,cc\né

ézrﬁog7z¢7&'

ey
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b. Analysis of Variance

SOURCE DF S MS

Regression 2 1612 806 71.82
Residual Error 12 134,67 11.2225

Total 14 1746.67

F(‘;\uoﬁ (fo I'Z)
2389
Fl L4277

rejecs o
w0 dtl S‘(ghi(‘llt

c. Using t table (df = 12), critical t = 2.1788. 3.61 and 5.08 are greater than 2.1788, reject HO, both

variables are significant.
d. Critical F = 3.89, F > 3.89, reject HO, the model is significant.

Problem 6:

The college admissions officer developed the following estimated regression equation relating the final
college performance GPA to the students SAT mathematics score and secondary education level GPA.

y =-L41 + 0:0235x; + 0.00486x

where x1 = secondary education level GPA
x2 = SAT mathematics score

y = final college performance GPA

A portion of the Minitab computer output follows.
Predictor  Coef SE Coef t

Constant -1.4053  (.4848 -2.9

X1 0.023467  0.008666

X2 0.001077

s =0.1298 R-Sq= %

Analysis of Variance

Source DF SS MS F

Regression 2 1.76209

Residual

Total 9 1.88000

a. Complete the missing entries in this output.

b. Compute F and test using o = 0.05 to see whether a significant relationship is present.
¢. Did the estimated regression equation provide a good fit to the data? Explain.

d. Use the ¢ test and a= 0.05 to test Ho: 1= 0 and Hy: B2=0.



ANSWER:
a. The regression equation is

Y=-1.41 +.0235 X1 + .00486 X2

Predictor Coef SE Coef T

Constant -1.4053 0.4848 -2.90

X1 0.023467  0.008666 2.71

X2 00486 0.001077 4.51

s=0.1298 R-5q = 93.7%

Analysis of Variance

SOURCE DF 8§ MS F
Regression 2 1.76209 .881 52.44
Residual Error 7 4179 .0168

Total 9 1.88000

b. Using F table (2 degrees of freedom numerator and 7 degrees of freedom denominator), p-value is
less than .01, reject HO, there is a significant relationship.

R? =%’:— =.937

d  toxs=23646(df=7)
Jor B,: p-value is between .02 and .05; reject H: B, = 0; X, is a significant variable.

Jor pB,: p-value is between .001 and .01; reject Ho: 8,= 0; Xz is a significant variable.
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Problem Set VI:
Chapter 15
Problem 1: =2 p=2

Below you are given a partial computer output based on a sample of 12 observations relating the sales
volume of computers (Y, (000s)), unit price (X1,(€000s)) and advertising expenditures (X3, (€000s)).

Werd 4y Coefficient S +5Sbe Standard Error

p-z  Constant 17.145 Sk, 7.865
> X 0.104 3.282
2l s 1.376 0.250

a. Use the output shown above and write an equation that can be used to predict the monthly sales
of computers.

b. Interpret the coefficients of X; and X,.

c. If the company charges $2,000 for each computer and uses 10 advertising spots, how many
computers would you expect them to sell?

d.  Ata=0.05, test to determine if the price is a significant variable.

€. Ata=0.05, test to determine if the number of advertising spots is a significant variable.

f. Construct a 95% confidence interval estimate of B2.

ANSWER:
a  ¥=17.145- 0.104X, +1.376X,

b.  As unit price increases by $1000, the number of units sold decreases by 0.104 units, given that
everything else is kept constant. As advertising expenditures increase by 1, the number of units
sold increases by 1.376, given that everything else is kept constant.

¢.  30.697 (round to 31)

d. HO:B1=0;HI: B1#0

t=-0.032; df =9; p-value > 0.8; do not reject HO; price is not significant (critical t = 2.2622; t
> -2.2622, do not reject HO).
e. HO:B2=0; H1: B,#0

t = 5.504; p-value < 0.001; reject Ho; advertising is a significant variable (critical t = 2.2622;
t > 2.2622, reject HO).
f. 1.376 £0.56555 or 0.81045 to 1.94155



Proeblem 2:

Below you are given a partial computer output based on a sample of 12 observations relating the sales
volume of computers (Y, (000s)), unit price (X;) and advertising expenditures (X, (€000s)).

ANW Forabee
,___.—'P—- ™~ DF SS MS F Significance F
0 -¢-) Regression 2 655.955 82%4115 | 6y

Residual 9 VR .q335

Total 838.917 2o—ay

Erres

20.39y
a. At a = 0.05 level of significance, test to determine qif the model is significant. That is,
determine if there exists a significant relationship between the independent variables and the
dependent variable.
b. Determine the multiple coefficient of determination.

ANSWER:
a HO: ﬂj = ,32 =0; Hl: HOfalse.

F=16.133; dfy = 2 and dfp = 9; p-value < 0.01; reject HO; the model is significant (critical F
=4.26; F > 4.26; reject H0) :
b. 0782
—— ,// -—_

NN B e

Problem 3:

Multiple regression analysis is used to study how sales at a fast-food outlet (Y, (€000s)) is influenced by
the population within one kilometre (X1, (000s)), the number of drive-up windows available (X3) and the
number of competitors within one kilometre (X3),. The following results were obtained.

ANOVA
DF SS

Regression 3 45.9634
Residual 11 2.6218
Total

Coefficients Standard Error
Intercept 0.0136
X 0.7992 0.074
X2 0.2280 0.190
X3 -0.5796 0.920

a. Compute the ordinary least squares estimates of fo, B1, B2, and f33, in the model:
Y =Bo + BiX1 + BXo+ BsXat+e

b. Compute R%. What can you say about the strength of this relationship?

c. Carry out a test of whether Y is significantly related to the independent variables. Use a 0.05
level of significance.

d. Carry out a test to see if X3 and Y are significantly related. Use a 0.05 level of significance.



e. Construct a 95% confidence interval estimate of f..

ANSWER:

a. Y =0.0136 + 0.7992X; + 0.228X; - 0.5796X3

b. R® = 0.9460. Therefore, 94.6% of the variability in Y is explained by the independent
variables

¢. F = 64.28; p-value < 0.01 (almost zero); reject H,; the model is significant (critical F =
3.59; F > 3.59; reject HO)

d. t = -0.63; p-value between 0.5 and 0.8; do not reject H,; X3 is not a significant variable
(critical t = 2.201; t >.-2.201)

e. 02280 +£0.41819 or-0.19019 to 0.64619

Problem 4:

A partial computer output from a regression analysis follows.

Coefficient Standard Error

Constant 20.000 5.455
Xi 0.006 0.002
X3 -0.70 0.200
ANOVA

DF A MS F
Regression
Residual 20 40
Total 800

a. Compute the ordinary least squares estimates of o, f1 and B2 in the model:
Y =fo + PiXs + B2Xo+€

b. Interpret the coefficients of X.

c. IfX;is 10,000 and X> is $50, what is the estimated value of y?

d. What has been the sample size for this regression analysis?

e. Ato=0.05, test to determine if X} is a significant variable,

f.  Ata=0.05level of significance, test to determine if the model is significant.
g. Determine the multiple coefficient of determination.

ANSWER:

a.  ¥=20+0 006X, - 0.7X,

As X, increases by $1, Y decreases by 0.7 units, given that X is kept constant.

45

23

t = 3; df = 20; p-value between 0 .001 and 0.01; reject HO; X, ts significant (critical t = 2.086;
t > 2.086; reject HO)

S D™



P}

f. F=190; p-value < 0.01; reject HO; the model is significant (critical F = 3.49; F > 3.49, reject

HO)
g 095

2 Problem@

A partial computer output from a regression analysis follows. The regression equation is:

£

Y =8103+7.602X, + 3.111 X,

Coef
lol

SE Coef t
Bt 8io3/2.¢0t

2.667

3wmio g\3

“R-Sq=92.3%

s=3.335 _
FE _’W'i”"-/
Analysis of Varian%
Source X ks PF + 88 MS F
Regression @q\ 1612 Bee Hx2

\\.2es

Residual & ¢ @f ;

—— F-bo1 {2 \ei

/6";;--

C) Hu; 31 =7

€ =3 <
H""BH’D

AL =
g.oeﬂ

—

¢ s ] =
-ooTb G-s25L
-2 135 2433
3 ,
U2 I7g
"f-’/&r/e/(— e

Total Y X Qg
e

< RE-<SR _\\2 |0 923 2= o

a. Compute the appropriate f-rati S SsT ssv Fa fo

b. Compute the entries in the DF, SS and MS columns, \VENL e é

c. Test for the significance of B; and B, at a = 0.05. ©- 23 25 5%

d. Test for the significance of the model at a = 0.05.

ANSWER:

a. Predictor Coef SE Coef t
Constant 8103  2.667 3.04
X1 7:602 2105 3.6l
X2 3111  0.613 5.08
§=335 R-sq=92.3%




b. Analysis of Variance

SOURCE DF §§
Regression 2 1612
Residual Error 12 134,67
Total 14 1746.67

MS F
806 71.82
11.2225

¢. Using t table (df = 12), critical t = 2.1788. 3.61 and 5.08 are greater than 2.1788, reject HO, both

variables are significant.

d. Critical F = 3.89, F > 3.89, reject HO, the model is significant.

Problem 6:

The college admissions officer developed the following estimated regression equation relating the final
college performance GPA to the students SAT mathematics score and secondary education level GPA.

A
y =-1.41 4 0.0235x; + 0.00486x,

where x; = secondary education level GPA
x2 = SAT mathematics score

y = final college performance GPA

A portion of the Minitab computer output follows.
Predictor ~ Coef SE Coef t

Constant  -1.4053  0.4348 -2.9

X1 0.023467 0.008666 2 .7

X2 v.oodth 0001077 . 6\T

s =0.1298 R-Sq=_42%49 %

Analysis of Variance
Source DF SS MS F

L
Regression 2 1.76209 Qﬁ _6»_23

Residual ¥ 00?9 ot
Total 9 1.88000

Complete the missing entries in this output.

oo

Compute F and test using a = 0.05 to see whether a significant relationship is present.
Did the estimated regression equation provide a good fit to the data? Explain.
Use the ¢ test and a= 0.05 to test Ho: B1=0 and Ho: B.=0.



ANSWER:
a. The regression equation is
Y=-141+.0235X1 + .00486 X2

Predictor Coef SE Coef T

Constant -1.4053 0.4848 -2.90

X1 0.023467  0.008666 2.71

X2 .00486 0.001077 4.51

s =0.1298 R-sq =93.7%

Analysis of Variance

SOURCE DF S§S MS F
Regression = 1.76209 881 52.44
Residual Error 77 1179 0168

Total o 1.88000

b. Using F table (2 degrees of freedom numerator and 7 degrees of freedom denominator), p-value is
less than .01, reject HO, there is a significant relationship:
c.
SSR

R2 =SS—T=937

d. tos=23646(df=7)
Jor B,: p-value is between .02 and .05; reject Ho: 8, = 0; X is a significant variable.

Jor B,: p-value is between .001 and .01, reject Hy: B,= 0; Xz is a significant variable.
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Problem Set VII:

Regression Analysis

A X ¥ Xy
The regression line ¥ = 3 + 2x has been fitted to the data poirits 4, g), (2,5), and (1, 2). The sum

1.
of the squared residuals will be: 2 - . 0
of the squaced residuals will be: ¢ =5 ( ¥; - ) ‘\ 8 A
v Y plag 20 iw pre CAUAETN Fi-9 133
b. 15 = =\ -3
'§==H' & Y 4T U“”
c. 8 3+2@)=>F —% “4
@ 2 3+2 )= 5 3 a
g The residual is defined as the difference between: $5¢ = 1L
(P the actual value of y and the estimated value of y
b. the actual value of x and the estimated value of x
the actual value of y and the estimated value of x
d. theactual value of x and the estimated value of y
3. In the simple linear regression model, the y-intercept represents the:
a. change in y per unit change in x.
b. change in x per unit change in y.
(€ value of y when x = 0.
d. value of x when y =0.
4, In a simple linear regression problem, the following statistics are calculated from a sample of 10
observations: Z (x-x)(y -7) = 2250, 5, =10, Z x = 50, Zy =75 . The least squares estimates
of the slope and y-intercept are, respectively, . - -
pe and y p v[:e: \oy s %)ty T
a. 1.5and0.5 . - L (x~3)2
b. 2.5and 1.5 ~X)ly.q) 2250
/ fj ) - 22-_& . - . 2230
c. 1.5and2.5 S?C—"\° Sy x-¥/ - —
é‘ - | —= 2 oo
2.5 and -5.0 ~fo = i
x 5 o2, 5()(_”1 s @@
ty:-a5 [o-{
-2
‘L(}&’X): (9019) 1
= 9ov
\..--/

I P N -
o - X = 16
' T*Z‘F \S:]

—

=5 N



3 =50, and 0, -t =150, The percentage of the variation in

ZZU;‘)-'-)2=ZUU-ZU';_J‘"E

b e . o . . e — a2,
59{ ythat is c)igla_liegl_by the variationinxis: @ = R < Lo
a. 25% 5
B 5% Rz g8 | 15° o5y
SST Qoo I -
c. 33%
d. 50%
<SS £ Sk
6. Given thatthe sum of squares for error is 60 and the sum of squares for regression is 140, then-the
coefficient of determination is:
= R2_ SsR _\«e
= 10122 ST (6ot \4o) 7
b. 0.300
© 0.700
d. None of these choices.
T A simple regression line using 25 observations produced: X (X . i)z =1, SSR =118.68 and SSE
= 56.32. The standard error of the slope was: N= Z5 @ Sy, | MSF
a 211 DL Pl a1 Z(X-‘K) ~1\ V= R
LoRe oy : - < -~
® 1.56 > (D) €= gy - -3
\ =1.5
d. None of these choices. MSE& - sgE 5¢.3,
-— =z .
Nt e, T2
8. If the coefficient of correlation is — 0.60, then the coefficient of determination is:
(8 | y s -0.6 —_— e =
a. —0.60 R2 M
b. —-0.36 FRE: rxy =672
S\ by —
® 0.36 . - 03¢
= =0
d. 077 =X
Z 06

9. In testing the hypotheses: Ho: i =0 vs. Hy: B # 0, the following statistics are available:
n=10, bo=- 1.8, bi=2.45, Se (b;) = 1.20 and ¥ = 6. The value of the test statistic is:

@ 2.042 é ~ b\
b. 0.306 - 2 2.4b
oY g\o\ — = Lo AL
c. -1.50 \'2—
d. —0.300



10.

11.

12.

13.

oS by =20
*‘\

critical F value (from the table) is Azo=05
a. 3.06 O\Cp.-_e: “
G 3.48 -
c. 3.34

d. 3.11 - Fo.os
o.©c
(U, 10) :3.%

dQ =e-PV By -y

\o

In a simple regression model, if the standard error of estimate b, = 20, (X - 5(—)2 =4,andn =4,
then the sum of squares for error (SSE) = Sei:-20 (%) X MSE

a. 400 ¢(X~3) %4 & (K-p)"
T

@/3,200 g;\;f . 201: VA Sé
c. 4,000 _3 Py Y .
] MEE & L co = 2 o
d. 40,000 5‘>~—J —— = Altet) = \boe =2 8552 6o
L(x-%) 5. (Y)
= g 2o O'V('-L
In a multiple regression analysis involving 6 independent variables, the total variation in y is 900
and SSR = 600. What is the value of SSE?
@ 300 SP: &
ST -
b. 1.50 el
$s R % boe

C. 0.67 SSE: qao”..é,po:goo @

d. None of these choices.

In testing the validity of a multiple regression model in which there are four independent
variables, the null hypothesis is:

a. Ho:Bi=p2=P3=Ps=1

b. Ho: Po=Pi=P2=P3=P4

@7 Ho: Bi=B2=P3=Ps4=0
d. Ho:Pi=P2=P3=Ps#0
Exhibit 1

A multiple regression model involving 4 independent variables and a sample of 15 observations
resulted in the following sum of squares: SSR = 165, SSE = 60

Refer to Exhibit -1. The coefficient of determination is

a 0363 1 =94 naz15 <SRo\e5 $sf£ = 6o

b. 0.7333 R*- ssi \&5 ‘

c. 0.275 ST T lesxgo T °-=|-335@

d 0.5

Refer to Exhibit - 1. If we want to test for the significance of the model at 95% confidence, the



15. Refer to Exhibit - 1. The F-test statistic from the information provided is
a 2110 - MSR  uyzs
Mo =bwrs (@)
b. 3.480 Mop &6
c. 4710 =

~ MR _
(@ 6.875 - _;E)R : ‘g\f - Ulzc

MSGC = SSB- = €o - g
«-P-\ Exhibit 2
The following information regarding a dependent variable Y and an independent variable X is provided
Simele  tegq _ becadie owex

X-X)(Y-¥° = —
L n3(1 )~ .55, ¥X=90,£Y =340, X (X~ X) =234, 2(Y - Y)’ =1974,n=4, SSR = 104

23. Refer to Exhibit 2. The total sum of squares (SST) is
“ -156
234
c. 1870
1974

IS

=

24. Refer to Exhibit 2. The sum of squares due to error (SSE) is
a. -156
b. 234
c. 1870
d. 1974

25. Refer to Exhibit 2. The slope of the regression equation is
a. -0.667
b. 0.667
c. 0.22
d. -022

26. Refer to Exhibit 2. The intLssim_QquaLion is

a. 65
b. 100
c. 40



d. -40

Refer to Exhibit 2. The coefficient of correlation of the regression equation is A 4
a. -0.05
b. 0.05

c. O
@ -0.23

) »)
Refer to Exhibit 2. The standa?d err‘or of the slope (b1) is
a. 4
b. 187
c. 2
d. 935
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TABLE 3 CHI-SQUARE DISTRIBUTION

AppendixB  Tables

N

Area or
probability

M

xa

Entries in the table give %2 values, where « is the area or probability in the upper tail of the chi-square distribution.

For example, with 10 degrees of freedom and a .01 area in the upper tail, ¥3 = 23.209.

Area in Upper Tail
Degrees

of Freedom 995 99 975 95 90 10 .05 025 01 {005
1 .000 000 .001 .004 016 2.706 31841 5024 ., 6.635 7.879
2 .010 .020 051 103 21 4.605 5991 7.378 9.210 10.597
3 072 115 216 352 584 6.251 7.815 9.348 11.345 T2.838
4 .207 297 484 711 1.064 7779 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
3 676 872 1.237 1.635 2204 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 16919 19.023 21.666 23.589
10 2.156 2.558 3.247 3.940 4.865 15987 18.307 20.483 23.209 25,188
11 2.603 3.053 3.816 4.575 5.578 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 19812 22.362 24,736 27.688 29.819
Cagd 4075 4.660 5.629 6.571 7.790 | 21064 . 23.685 26.119 29.141 31.319
15 4.601 5.229 6.232 7.261 8.547 23307 24.996 27.488 30.57 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 28412 31.410 34.170 37.566 39.997
21 8,034 8.897 10.283 11.591 13.240 29615 32,671 35479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.041 30813 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

~— X :
25 10.520 11.524 13.120 14.611 16.473 34382 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 16928  18.939 37916 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
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TABLE3 CHI-SQUARE DISTRIBUTION (Continued)
Area in Upper Thil
Degrees
of Freedom 995 99 975 95 .90 10 05 025 01 005

30 13787 14953 16.791 .18.493  20.599 40.256 43,773 46979 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 24433 26,509  29.051 51.805 55.758 59.342 63.691 66.766

45 24311 25.901 28366 30.612  33.350 57.505 61.656 65.410 69.957 T3.166

50 27991 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 44,603 47450 50.883 79.973 84.821 89.177 94.422 98.105

70 43275 45442 48758 51739  55.329 85.527 90.531 95,023 100425  104.215

5 47.206 49475 52942 56.054  59.795 91.061 96.217 100.839 106393  110.285

80 §1.172 53.540 57.153 60.391  64.278 06.578 101.879 106629 112329 116321

85 55.170 57.634 61.389 64749 68777 102079 107.522 112393 118236  122.324

90 59.196 61.754 65.647 69.126 73.291 107.565 113.145  118.136 124.116  128.299

95 6350 65.898 69.925 73.520 77.818 113.038 118752 123858  129.973 134.247

100 67328 70.065 74222 77.929 82358  118.498 124342 129561  135.807 140.170




t table with right tail probabilities |10

e

dip| 04 | 025 | 01 | 0.05 | 0.025 0.0005
1 |0.3249 | 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 |02767|0.7649 | 1.6377 | 2.3534 | 3.1825 | 4.5407 | 5.8409 | 12.9240
4 |02707|0.7407 | 1.5332 | 2.1318 | 2.7765 | 3.7470 | 4.6041 | 8.6103
5 |0.2672|0.7267 | 1.4759 | 2.0150 | 25706 | 3.3649 | 4.0321 | 6.8688
6 |0.2648|0.7176 | 1.4398 | 1.9432 | 2.4469 | 3.1427 | 3.7074 | 5.9588
7 |02632|07111|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 |02610|0.7027 | 1.3830 | 1.8331 | 2.2622 | 2.8214 | 3.2498 | 4.7809
10 0.2602 | 0.6998 | 1.3722998426.1-2.2281 | 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 | 06912 | 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 | 02573 | 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 | 02566 | 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





