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INSTRUCTIONS TO CANDIDATES

1. This question paper consists of seven (7) questions.

2. Answer ALL questions in the Answer Booklet. Start each answer on a new page.

38 Do not bring any material into the examination room unless permission is given by the
invigilator.

4. Please check to make sure that this examination pack consists of :

i)  the Question Paper

ii)  afive — page Appendix 1
iy an Answer Booklet — provided by the Faculty
iv)  a Statistical Tables — provided by the Faculty

5. Answer ALL questions in English.

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO S0

This examination paper consists of 8 printed pages
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QUESTION 1 Chapter 1 - Introduction

SS Airlines has implemented a new boarding policy. In order to determine its customers’
opinion of this new policy, a group of researchers made a list of all its flights and randomly
selected 30 flights. All of the passengers on those flights were invited to answer a
questionnaire during a certain week. One of the survey items was “Please rate your overall
boarding experience today based on the following scale: 1- Excellent; 2- Good: 3-Fair; 4-
Poor; 5- Very poor”.

a) State the population and the sample of this study.

Population: all SS Airlines customers _
Sample: 30 flights that were randomly selected (or All passengers of the 30 flights randomly (2 marks)
selected

b) Name ghe sampling method used in this study. Give a reason for your answer.
Cluster Sampling. (3 marks)

Reason: Only 30 flights were selected and all passengers in the selected flights were invited

fo perfarm the survey. i i B .
c) lIdentity the type of variable and the scale of measurement for the variable boarding

experience rating”.

Variable Type: Qualitative (2 ma,-ks)
Scale of Measurement: Ordinal

QUESTION 2 Chapter 2 - Descriptive Statistics

The following chart shows the recorded weekly milk yield (in the nearest kg) for each cow
selected at random from Farm A.

129, 129,

12
8 8 132, 134, 135, 136, 138, 138,

13
14
15
16
17

WNWNAO
N OrTw o,
WooN®

NN =N oO

Key: 12| 9 means 129

a) State the name of the above chart.
stem and leaf display (1 mark)

b) Find the median weekly milk yield recorded at Farm A. Hence, interpret the result.
median location = (n+1)/2 = (24+1)/2 = 12.5 7(, 214 X243
Median = (X12 + X13)/2 = (147 + 147)/2 = 147 2 3

Half of the cows yielded weekly milk of less than 147 kg. (2 marks)

¢) The statistics for the weekly milk yields for Farm A and Farm B are summarized in the
following table. Using an appropriate measure, determine which farm has more
consistent weekly milk yield.

Descriptive Statistics
N Mean Std Deviation
Farm A 24 148.7 13.7
Farm B 28 158.5 8.3
Farm A (5 marks)
CV = 13.7/148.7 x 100% = 9.21%
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CV =8.3/158.5 x 100% = 5.24%

Farm B has a more consistent weekly milk yield
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QUESTION 3 Chapter 3 - Estimation

The table below shows the summary statistics for the traveled distance from home to work
(in km) by 28 employees of ABC company.

One-Sample Statistics

N Mean | Std. Deviation |Std. Error Mean S
Distance 28 14.3 X (0.4914 Y I
e ————

. - S X
a) Find the value of X. st=2> — 0.4q4 = > — X =
n BT X*2.¢o02 (3 marks)

b) Construct a 90% confidence interval for the true mean traveled distance from home to
work (in km) by the employees of ABC company. -4 ay = -3

= e Thus, 90% confidence interval is glveﬂ’by,

xti, = , 1{: A-| 14.3-1.703(0.4914) < mu < 14.3 + 1.703(0.4914

i : ) 13.4631 < mu < 15.1369 _

c) Based on the confidence interval in (b), is the mean traveled distance from home to work

by the employees of ABC company different from 15 km? Give a reason to support your

(4 marks)

answer. 5 _ There is enough evidence to support
{ — the mean traveled distance is 15 km 2 marks
13.4¢ ("“!' since the value is included in the ( )

confidence interval.
QUESTION 4 Chapter 4 - Independent sample t test
Two groups of drivers are surveyed to see how many kilometers per week they drive for

pleasure trips. The recorded data were analyzed using SPSS software. The output of
statistical analysis is shown in the following tables.

Group Statistics
Type of drivers N Mean Std. Std. Error
Deviation Mean
Distance in Single drivers 35 196.4779 | 32.62732 5.51502
km Married drivers 35 189.1209 | 25.94217 4.38503
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Chapter 3 - Estimation

Thus, 90% confidence interval is given by,
14.3 - 1.703(0.4914) < mu < 14.3 + 1.703(0.4914
                    13.4631 < mu < 15.1369

There is enough evidence to support the mean traveled distance is 15 km since the value is included in the confidence interval.

Chapter 4 - Independent sample t test
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Independent Samples Test

Distance in km
Equal Equal
variances | variances
assumed not
assumed
Levene's Test for F 1.102
Equality of Variances Sig. .298
t 1.044 1.044
df 68 64.714
Sig. (2-tailed) .300 .300
t-test for Equality of  Mean Difference 7.35700 7.35700
Means Std. Error Difference 7.04585 7.04585
95% Confidence Lower -6.70277| -6.71570
Interval of the 21.41677| 21.42971
Difference Upper

a) Based on p-value in the Levene's Test, test the equality of variances in this study.
Use o = 0.05. HO: Equal variances assumed; H1: Equal variances not assumed
Reject HO if p-value < 0.05. Here we have p-value = 0.3 > 0.05, therefore (3 marks)
we failed to reject the HO. Hence, the equal variance assumption is
assumed.
b) State the null and alternative hypotheses to test whether single drivers do more driving
on average than married drivers for pleasure trips. W: HAg= }l,,, “b -y <0
Null: Driving for pleasure trips is the same for single and married drivc_ers _ (2 marks) '}‘( ﬂm'
Alternative: Driving pleasure trips for single drivers is more than married drivers : v

Mo -
c) At 10% significance level, can it be concluded that the single drivers do more driving for “'\'}‘9 j*..7°
pleasure trips on average than married drivers? _

L @

V=2, - i (XX -0 3353 (3 marks)
% =ty = 138 Lkt e .% = T = .04y
Ui B ; 32,0273, sauan”
QUESTION 5 (I i Ry do 1 f ST \j — 0
. . T 7 2y ¢ N vy N 34
A secretarial training school is experimenting with four different manuals for a typing course. >
The school divided 20 students into four classes, and each class used a different manual. At
the end of the training session, a test was given, and the scores shown in table below. f-2%%7 6
Manual
A B C D
67 89 75 78
79 86 95 74 Gm= 1%
85 87 69 95
86 73 94 85
79 87 60 93
a2 ey T g5
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H0: Equal variances assumed; H1: Equal variances not assumed
Reject H0 if p-value < 0.05. Here we have p-value = 0.3 > 0.05, therefore we failed to reject the H0. Hence, the equal variance assumption is assumed.

Null: Driving for pleasure trips is the same for single and married drivers
Alternative: Driving pleasure trips for single drivers is more than married drivers
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The data were analyzed by using SPSS and the following results were produced. mS = E'E
ANOVA O@
Sum of .
Squares df Mean Square F Sig. S& = MQ % d@g:
Between Groups P [Fo Q 3 56.667 @) 663 o
Within Groups 1687.2 RIG ) ™ =56 .6b3xs
Total 1857.2 19 Moy $8 W = (o
'Sy

a) Compute the values o@ Q R, SandT.
P Tokd —wihin G

b) State the null and alternative hypotheses for this study.

c) Based on the p-value, test at the 5% level of significance whether the four different
manuals create different effects. poraly =

= 0-66% % 0.0Y% ;79;\{'“(3‘6%5@) .
foroo 4iff et ntn

The w 8 ol om
QUESTION 6

OVSL» oA dorns Mt Mo
JJ}Q”W QHMJS

A travel agency was curious about whether the service a guest receives is related to the size
of the hotel. A sample of 300 customers was selected at random to gather the information.

T f%g}z /ILX’}-_L c I}Q~

The data were analyzed using SPSS and the following tables were obtained.

Opinion on services * Size of Hotel Crosstabulation

srake) O ¥

(2 marks)

Size of Hotel Total
Large | Mid-size | Small

Satisfied Count 80 40 E-30| 150
Expected Count 80.0 45.0 25.0 150.0

. Count 60 30 10 100
Opinion | So-so Expected Count 533 | 300 | 167 | 100.0

Dissatisfied Count 20 20 10 50
Expected Count (ﬂ 15.0 8.3 50.0

otal Count /160 90 50 300
Expected Count 160.0 90.0 50.0 300.0

\‘ 5o x Jed
— = 6
360
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Chi-Square Tests
Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square | 8.722* | (G) 068
Likelihood Ratio 9.081 4 .0569
Linear-by-Linear A17 1 732
Association \_/Q" ' 3 G‘ - 0
N of Valid Cases 300 =(3-() (3- 1)
a. 0 cells (0.0%) have expected count less than 5. The = Y

minimum expected count is 8.33.

a) Compute the values of E, Fand G.
(3 marks)

b) State the null and alternative hypotheses to test whether the customers’ opinion and the

size of the hotel are related. _
Null hypothesis: customers' opinion and the size of hotel are not related. (2 marks)
Alternative hypothesis: customers' opinion and the size of hotel are related.

c) Based on the p-value, state your decision and conclusion for the above test.

Use a =0.10. |—
/ ?(o = 4.1 g $.92 (3 marks)

( '-fllk /\JVL\ h‘u‘ l\u“
QUESTION 7  “ibtnin {lw Hbly, N

'

7373
A study was conducted to investigate the effects of train ticket prices on the number of
passengers per hour. The data are plotted on a scatter diagram and the SPSS outputs are
given below.

Ticket Price (in RM) 6.00 | 6.50 | 7.00 | 7.50 | 8.00 | 8.50 | 9.00
Passengers/Hour 500 | 490 | 475 | 450 | 400 | 350 | 180

© Hak Cipta Universiti Teknologi MARA CONFIDENTIAL


Null hypothesis: customers' opinion and the size of hotel are not related.
Alternative hypothesis: customers' opinion and the size of hotel are related.
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Model Summary

Model R R Square| Adjusted R | Std. Error of
Square the Estimate
1 .8972 .804 .765 54.91389
a. Predictors: (Constant), ticket price (in RM)

Coefficients®
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 1110.893 157.044 7.074 .001
1 ticket price -93.929 20.756 -897| -4.525 .006
(in RM)

a. Dependent Variable: number of passenger/hour

a) Based on the scatter diagram above, briefly describe on the relationship between the two
variables.
There is a strong negative relationship between number of passengers and ticket price (2 marks)

b) Using SPSS output, write the linear regression equation.

y =1110.893 - 93.929x (2 marks)
where y = number of passenger/hour
x = ticket price (in RM)

© Hak Cipta Universiti Teknologi MARA CONFIDENTIAL


There is a strong negative relationship between number of passengers and ticket price

y = 1110.893 - 93.929x
where y = number of passenger/hour
           x = ticket price (in RM)
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c) What does the slope tell c?rou about the ticket price and the passenger/hour?
slope = -93.929. Foe each additional increase in ticket price by one unit (RM1), the total number

of passengers per hour will decrease by approximately 94 passengers. (1 mark)

d) State the value of the coefficient of determination. Interpret its meaning.

r-square = 0.804. Interpretation: 80.4% variations in number of passengers per hour can be (3 marks)
explained by the amount of ticket price.

e) Estimate the number of passenger/hour if the train ticket price is RM7.90.

X=7.9 (2 marks)
y =1110.893 - 93.929(7.9) = 368.9 passengers/hour

END OF QUESTION PAPER
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slope = -93.929. Foe each additional increase in ticket price by one unit (RM1), the total number of passengers per hour will decrease by approximately 94 passengers.

x = 7.9
y = 1110.893 - 93.929(7.9) = 368.9 passengers/hour

r-square = 0.804. Interpretation: 80.4% variations in number of passengers per hour can be explained by the amount of ticket price.
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SAMPLE MEASUREMENTS

Mean

Standard deviation

s=\/%1jZ(x—§)2]

Coefficient of Variation

x100%

Pearson’s Measure of Skewness

Coefficient of Skewness =

3(mean —median) mean —mode
standard deviation standard deviation
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CONFIDENCE INTERVAL

Parameter and description A (1 - o) 100% confidence interval
— c — S
Mean yu, for large samples XtZyp—= OF X*Z p—
u g p o/ \/-r; a/ \/E
Mean p, for small samples, X+t S  df=n-1
variance 02 unknown n
- 1 1
(X1“X2)i’ta23p —=qpe——x X df=ni1+n2-2
Difference in means of two normal ng n,
distributions
M- g2, 2 2
ny—1)sy +(n, —1)s
variances 62 = 62 and unknown Sp = (ny =157 +(nz ~1)s
n1 + n2 -2
2 2
— — S Sy
(X1 = Xg) £ top [—+—=;

ny Ny
Difference in means of two normal 2 2 2
distributions S/ n 3/
M1 -pu2, df ny ns
- 2 2

2

variances 62 # o2 and unknown 2 5
s s5
+

ny, -1 n, —1

= ) . .
Mean difference of two normal distributions for | d+t,/, =4 ; df=n-1wherenisno. of pairs
paired samples, ud ‘/E
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HYPOTHESIS TESTING
Null Hypothesis Test statistic
X - Hg X — Ho
Ho:p=po Z=——1 pof Z=—0>t
02 known, large samples o/n s/vn
X—
Ho:p=po g=2"Ho ; df=n-1
02 known, small samples 3/ Jn
¢ o (X1 =)~ (1g — 1) =2
1 1
By |— P
Ho:p1-p2=0 ny np
2 _ 2
o§ =03 and unknown . (4 _1)312 +(n, —-1)s§
P ny,+ny, — 2
¢ = (X1 =X3) (g —pp)
2 2
s, 5%
ny Ny
Ho:pi-p2=0 2 2 2
2 2 S1 s Sz
o1 # 03and unknown n n
1 2
df = 2 2
2 2
] s5
ny Ny
+
ny -1 n, —1
Ho:pna=0 t=d—”d ; df=n-—1, where nis no. of pairs
Sd/\/a
i : 2 (05 —eij)z
Hypothesis for categorical data o= Z——
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ANALYSIS OF VARIANCE FOR A COMPLETELY RANDOMIZED DESIGN

Degrees of freedom for the numerator = k — 1
Degrees of freedom for the denominator = n — k

2

X
Total sum of squares: SST = sz - L)—
n

Between-samples sum of squares:

2 2 2 x)?
SSB:(IL+T—2+T—3+...)—(Z )
n, n, ng n

Within- samples sum of squares = SST - SSB

Variance between samples: MSB:(—SKS—18)
Variance within samples: MSW = ST
(n—k)
Test statistic for a one-way ANOVA test: F = MS—B—
MSW

Let:
k = the number of different samples (or treatments)
n; = the size of sample i
T - the sum of the values in sample i
1
n = the number of values in all samples
= m+n,+n+...
Z X = the sum of the values in all samples
= T +T,+T+...
Z x> = the sum of the squares of values in all samples
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SIMPLE LINEAR REGRESSION

Sum of squares of xy, xx, and yy:

SS,y =Z xy————(ZX)n(Zy)

SS =Y X2 X and  $8,,=» "y’ -(—Zni)z

n
Least Square Regression Line:
Y =a+ bx

Least Squares Estimates of a and b:
'
SS,

, Oy?
Total sum of squares: SST:Zy =
S8y

/55,58,

and a=y-bx

Linear correlation coefficient: r=
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