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QUESTION 1 Chapter 1 - Introduction

A headmaster of a private higher learning institution is interested to study the relationship
between the students’ hours spending on social media and their academic performances.
He believed that the more time students spent on social media, the more likely the students
will fail in their academics. The institution has a total of 2500 students. Based on the
previous semester examinations, the students’ academic performance has been
categorized as Excellent, Moderate and Low, whereby the number of students in each
categories are 750, 1350, 400, respectively. A random sample of 100 students was
selected for this study and the time spent on social media was recorded.

a) State the population and the sample for the above study.
Population = All 2500 students of a private higher learning institution
Sample = A random sample of 100 students

b) Identify whether the researcher conducted a census or sample survey. Give a
reason for your answer.
Sample survey.
Reason: only 100 students were selected out of the total of 2500 students

c) Suggest another sampling method that can be used by the headmaster. Explain
briefly the sampling method chosen. 1. Divide the population into non-overlapping groups
Stratified Random Sampling.
By using this sampling design, the headmaster is able 2. Calculate the required samples nee
to make comparison across different categories of
students.

QUESTION 2

Chapter 2 - Descriptive Statistics
The following chart summarizes the weight in kilogram of 17 male and female orang utans
in the Reserves of Semonggok.

(2 marks)

(2 marks)

e

sample calculated in 2.

(Excellent, Moderate, Low) 83(!?”34-53? category

Excellent = 750/2500 x 100 = 30, Moderate = 54, Low = 16
3. Apply SRS or systematic sampling to obtain the required

Gender Mean Std. Deviation | Minimum Maximum
Male 117.94 13.32 100 150
Female 97.65 17.79 65 120
(Dot
£
E
gender
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Population = All 2500 students of a private higher learning institution
Sample = A random sample of 100 students

Sample survey.
Reason: only 100 students were selected out of the total of 2500 students

Stratified Random Sampling.
By using this sampling design, the headmaster is able to make comparison across different categories of students.

Chapter 1 - Introduction

1. Divide the population into non-overlapping groups (Excellent, Moderate, Low)
2. Calculate the required samples needed in each category.
    Excellent = 750/2500 x 100 = 30, Moderate = 54, Low = 16
3. Apply SRS or systematic sampling to obtain the required sample calculated in 2.

Chapter 2 - Descriptive Statistics


s
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a) Name the diagram given.

Box and Whiskers Plot

b) Identify the outlier(s), if any.

CS/JAN 2018/STA404

(1 mark)

There are two outliers which are both male orang utans (case #16 and #17) (2 marks)
C) Using an appropriate measure, determine which gender is more consistent in

distribution of weight.

CV male =13.32/117.94 x100% = 11.3% (5 marks)

CV female = 17.79 / 97.65 x 100% = 18.2%
Thus, the male orang utan has a more consistent weight distribution
QUESTION 3

Chapter 3 - Estimation
There was a claim that the price of ikan kembung sold in a certain market was different from
the average RM17 per kg. A study was conducted to investigate the changing price per kg
(in RM) of ikan kembung. Fifty stalls were selected at random and the results obtained are

as follows:
One Sample Statistics
N Mean Std. Deviation Std. Error Mean
Price per kg 7/
(in RM) 50 17.2740 0.8354 « 0.11817
a) Show that the standard error of the mean is 0.1181.

SE =S
£ 75

0. 335’\‘['_5 2 0.18)

Construct a 99% confidence interval for t

Xt 2, s 132340 * 2.5¢
n
Based on ?ﬁe confidence interval in b), d

(3 marks)

0.01)=)d/.

(4 marks)
}- 5388
erage price per kg (in RM) of ikan

kembung in the market differ from RM17? Give a reason to support your answer.

There is enough evidence that the average price per kg (in RM) of ikan
kembung do not differ from RM17 since this value is included in the

confidence interval.

QUESTION 4 Chapter 4 - Difference between two means (dependent samples)

(2 marks)

A researcher claims that after playing a certain type of interactive game, the memory
capability of a group of autistic children had improved. In order to test her hypothesis, a
sample of 20 autistic children was selected and the ability to memorize items out of 10
before and after playing the interactive game was recorded. The data were analyzed using
SPSS and have the following outputs:

Paired Sample Statistics

Mean N Std. Std. Error
Deviation Mean
Pair 1 Memory1 (Before) 2.15 20 1.837 .310
Memory2 (After) 4,95 20 1.317 .294
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Box and Whiskers Plot

There are two outliers which are both male orang utans (case #16 and #17)

CV male = 13.32 / 117.94 x100% = 11.3%
CV female = 17.79 / 97.65 x 100% = 18.2%
Thus, the male orang utan has a more consistent weight distribution

There is enough evidence that the average price per kg (in RM) of ikan kembung do not differ from RM17 since this value is included in the confidence interval.

Chapter 3 - Estimation

Chapter 4 - Difference between two means (dependent samples)
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Paired Sample Test

Paired Differences
95% Confidence
Std. Interval of the Sig.
Std. Error Difference (-
Mean | Deviation | Mean | Lower Upper t df | tailed)
Pair
1 Memory1
_ g D 1.196 .268 -3.360 | -2.240 | —10.466 E .000
Memory2
a) Find the values of D and E.
D=215-4.95=-2.8 (2 marks)
E=20-1=19
b) State the 95% confidence interval for the mean difference and explain.
(-3.36,-2.24). We are 95% confidence that the true population mean difference before (3 marks)
and after the treatment (interactive game) lie between the mean score of -3.36 and -2.24.
3; P c) At 5% level of significance, using the value of t = —10.466, is there sufficient
w AW evidence to indicate that the interactive game has improved the memory of the
A HE R 9
autistic children? o
HO: Interactive game has not improved the memory of autistic children (4 marks)
H1: Interactive game has improved the memory of autistic children
Critical Value = -1.729 (one tail with alpha = 0.05, df = 19)
Decision - Reject null since t =-10.466 < CV = -1.729. _
' QUESTION 5 Conclusion: There is enough evidence that interactive game has improved the memory of autistic children
'?Lr Chapter 4 - Independent Sample t test

The Ministry of Education wants to determine whether there is significant difference in the
starting salary offer per month between those who hold a bachelor degree from the public
and private universities. A survey was conducted on a randomly selected 100 employees
and the statistics are shown in the following tables.

Group Statistics
University N Mean Std. Deviation Std. Error Mean
Salary Offer ublic 60 3889.70 32.19 .
(RM) :
Private 40 3813.50 70.39 11.130
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D = 2.15 - 4.95 = -2.8
E = 20 - 1 = 19

(-3.36,-2.24). We are 95% confidence that the true population mean difference before and after the treatment (interactive game) lie between the mean score of -3.36 and -2.24.

H0: Interactive game has not improved the memory of autistic children
H1: Interactive game has improved the memory of autistic children
Critical Value = -1.729 (one tail with alpha = 0.05, df = 19)
Decision - Reject null since t = -10.466 < CV = -1.729.
Conclusion: There is enough evidence that interactive game has improved the memory of autistic children
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Chapter 4 - Independent Sample t test
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Independent Samples Test

Levene's
E-cﬁ:}itf; rof t-test for Equality of Means
Variances
95% Confidence
e s Sig. |Mean| 5% | Intervalofthe
Sig- |t 9 otaited) | Diff | ETOr Difference
Diff
Lower | Upper
Starting | Equal
Sala variances 19.3 | 0.79 | 6.41 | 98 .001 |76.20| 11.88 | 16.20 | 126.20
v assumed
Offer
Equal
(RM) \rzr;;lances 6.24 | 81.2 .0756 |76.20| 12.21 | 20.20 | 130.20
assumed

a) State the null and alternative hypotheses for the above test.

Null Hypothesis: Average starting salary do not differ between those from public or private universities (2 marks)
Alternative Hypothesis: Average starting salary differ between those from public or private universities

b) Based on the Levene’s Test, what can be concluded about the equality of variances?
Use a = 0.05.HO0: Variance are equal; H1: Variance are not equal
Since the Levene's Test p-value = 0.79 > 0.05, we failed to reject the HO. Thus, (3 marks)
there is enough evidence that the variance for both group are assumed to be
. equal . . . o .
c) Using the p-value, do the data provide sufficient evidence to indicate that there is
significant difference in starting monthly salary between graduates from public and
private universities? Use a = 0.05.
Decision: Reject the null hypothesis if p-value < 0.05. Here we have p-value = (3 marks)
0.001 < 0.05. Hence, the null hypothesis was rejected.
Conclusion: There is enough evidence that there is significant difference in starting
monthly salary between graduates from public and private university. Based on the
QUESTION 6 result provided, average starting salary for graduates from public university (mean
= RM3889.70) is higher than those from private university (mean = RM3813.50)

GrabbyGrab wishes to determine whether students or working individuals are more likely to
use their service. A sample of 200 GrabbyGrab users was selected at random. The data
analyzed using SPSS has produced the following statistics.

Working Status*Frequency Using GrabbyGrab Model Crosstabulation

Frequency Using GrabbyGrab Total
Minimal Moderate | Frequent
Working  Students Count 5 A 55 95
Status Expected Count 23.8 35.6 35.6 95.0
Workers Count 45 40 20 105
Expected Count 26.3 B 394 105.0
Total Count 50 75 75 200
Expected Count 50.0 75.0 75.0 200.0
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or
75-35.6=39.4


Null Hypothesis: Average starting salary do not differ between those from public or private universities
Alternative Hypothesis: Average starting salary differ between those from public or private universities

H0: Variance are equal; H1: Variance are not equal
Since the Levene's Test p-value = 0.79 > 0.05, we failed to reject the H0. Thus, there is enough evidence that the variance for both group are assumed to be equal
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Decision: Reject the null hypothesis if p-value < 0.05. Here we have p-value = 0.001 < 0.05. Hence, the null hypothesis was rejected.
Conclusion: There is enough evidence that there is significant difference in starting monthly salary between graduates from public and private university. Based on the result provided, average starting salary for graduates from public university (mean = RM3889.70) is higher than those from private university (mean = RM3813.50)

A = 75 - 40 = 35
B = (105)(75) / (200) = 39.4
       or
       75 - 35.6 = 39.4
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Chi-Square Tests
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Value df Asymp. Sig.(2-sided)
Pearson Chi-Square 48.287 2 .000
Likelihood Ratio 53.625 2 .000
Linear-by-Linear Association 47.586 1 .001
N of Valid Cases 200

a) Findthe valuesof Aand B. A=75-40=35
B = (105)(75) / (200) = 39.4, or, 75 - 35.6 = 39.4

b) State the hypotheses for thHig a}cl).l

r%Xg status is not related to the frequent usage of GrabbyGral

alpha =0.01

H1: Working status is related to the frequent usage of GrabbyGrab
c) Based on the p-value, can we conclude that working status is related to the frequent

usage of GrabbyGrab? Use a = 0.01.

(4 marks)

b(2 marks)

3 marks)

decision: reject the null hypothesis if p-value < alpha. We reject the null hypothesis since the resulted p-value < 0.001 and less than

the alpha value of 0.01.

conclusion: Therefore, we have enough evidence that working status is related to the frequent usage of GrabbyGrab.

QUESTION 7

Chapter 5 - Bivariate Analysis (Correlation and SLR)
The higher management of Spa Ayu is interested to assess the impact of advertising by
looking at the monthly advertising cost (RM thousands) and the monthly income (RM
millions) for eight consecutive months. The data were recorded and analyzed using SPSS.

The results are as follows:

ISV ,6v0
’/‘ ’ _-30,0m
Monthly Advertising Cost ‘
et 150 | 120 | 100 | 80 | 50 | 40 | (30) | 20,
Monthly Income
(RM millions) 20 | 15 | 10 7 @;’ 6 S 3
Coefficients v 4,570, 0v0
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig
1 (Constant) -.221 1.354 -.164 .875
Advertising cost 122 .016 .953 7.697 .000

a. Dependent Variable: Monthly Income

a) Show that the Pearson’s correlag_c%n cogfficient is 0.953 and comment on the value.

= 0.9529 & 0.953 (vhe

£ry- €€y

Folo -

3 ) /g

b) cattulats the coefficient/of determination. Interpret the value obtained.

r-square = 0.908.

Interpretation: 90.8% variations in monthly income can be explained by the variations in monthly advertizing cost.

c)
slope = 0.122

increase by 0.122 (RM millions)
d)
x =90

y =-0.221 + 0.122(90) = 10.759 (RM millions) @ RM10,759,000

END OF QUESTION PAPER
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State the slope and interpret the value in the context of the problem.
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(4 marks)

(3 marks)

(1 mark)

Interpretation: For each additional increase in monthly advertising cost by RM1000, the monthly income will

Estimate the monthly income (RM millions) if the monthly advertising cost is RM90,000.
(2 marks)

)0,04—1


A = 75 - 40 = 35
B = (105)(75) / (200) = 39.4, or, 75 - 35.6 = 39.4

H0: Working status is not related to the frequent usage of GrabbyGrab
H1: Working status is related to the frequent usage of GrabbyGrab

alpha = 0.01
decision: reject the null hypothesis if p-value < alpha. We reject the null hypothesis since the resulted p-value < 0.001 and less than the alpha value of 0.01.
conclusion: Therefore, we have enough evidence that working status is related to the frequent usage of GrabbyGrab.

Chapter 5 - Bivariate Analysis (Correlation and SLR)

r-square = 0.908. 
Interpretation: 90.8% variations in monthly income can be explained by the variations in monthly advertizing cost.

slope = 0.122
Interpretation: For each additional increase in monthly advertising cost by RM1000, the monthly income will increase by 0.122 (RM millions)

x = 90
y = -0.221 + 0.122(90) = 10.759 (RM millions) @ RM10,759,000
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SAMPLE MEASUREMENTS

Mean
n
2
1 Z 3 _ (Z x) oF
. n-1 n
Standard deviation
o \/ L[S (e
n-1
S
Coefficient of Variation Cv = 7 100%
Coefficient of Skewness =
Pearson’s Measure of Skewness 3(mean — median) mean —mode
standard deviation standard deviation

CONFIDENCE INTERVAL

Parameter and description

A (1 - a) 100% confidence interval

— (e} — N

Mean p, for large samples Xtzpp—= OF Xtz,,—

n 9 p / Jn / Jn

= )
Me_an u, fozr small samples, Xtty,— ; df=n-1
variance o° unknown Jn
- - 1 1
) ) (5 —X)ttgps, [—+— 5 df=n;+n,-2

Difference in means of two normal non

distributions
M1 = H2,
variances 0'12 = c% and unknown

‘/ (ny —1)s2 + (n, —1)s>
Sp =

Difference in means of two normal

7 7
s )
1 D
(X1 =X) 1, T
1 2

e 2 2 /72
distributions 81/ 492 }
W - M2, df _ nl n2
variances 012 * c% and unknown g2 2 52 .
1 2
+
= s , .
Mean difference of two normal distributions for | d ¢, Td ; df =n -1 where nis no. of pairs
n

paired samples, gy
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HYPOTHESIS TESTING
Null Hypothesis Test statistic
X =ty X — Ho
Ho:p=po Z=——= Of z=——
a£J known, large samples U/ Vn s/ Vn
1=250 ; df=n-1

HQ T RTH
o” known, small samples

TR

Ho:p1-p2=0
012 = cg and unknown

(5 =X) = (1 — 1)
1 1

=

; df=ny+ny-2

S, |—+—
ny Ay
2 2
s = (m —Dsi +(ny —1)s;
P nl +n2 —2

Ho:pi-p2=0

012 Z c% and unknown

(% —%)— (1 — 1)

=

Hol}ld=0

t=

2 2
S Y
i, 5
n n
2
2 2
A
1 2
9 = AL 2 2
51 S
n ny
+
d- . .
Kd . df=n—1, wherenis no. of pairs
sq/dn

Hypothesis for categorical data

(0;; — e..)2
2 — J Y
e

i
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ANALYSIS OF VARIANCE FOR A COMPLETELY RANDOMIZED DESIGN

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
= n4n,+n+.
Zx = the sum of the values in all samples
= T +T,+T +..
sz = the sum of the squares of values in all samples

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

2

X
Total sum of squares: SST= ) x*-— Q—
n

Between-samples sum of squares:

2 T2 T2 x)?
SSBz(T—1+-I-—"’+T—3’+...]—(z )
n, N, n n

Within- samples sum of squares = SST - SSB

Variance between samples: MSB=:(—S%
Variance within samples: MSW = ]
(n-k)
Test statistic for a one-way ANOVA test: F= L)
MSwW
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SIMPLE LINEAR REGRESSION

Sum of squares of xy, xx, and yy:

Least Square Regression Line:
Y =a + bx

Least Squares Estimates of a and b:
b=SSXy

SS,,

() vy
Total sum of squares: SST=Z y? -ZH—

and a=y-bX

SS,y

[5S,SS,,

Linear correlation coefficient: r=
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