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QUESTION 1

The National Sports Foundation conducted a national survey to assess the physical activity
patterns of Malaysian adults. The table below shows the frequency (average number of
days in the past year) and duration of time (average number of minutes per single activity)
Malaysian adults spent participating in a sample of 11 sports activities.

activity A B C D E F G H I J K
frequency 135 68 44 39 30 21 16 19 10 7 5

_duration 43 99 61 60 80 100 91 127 249 115 262
(in minutes)
Some SPSS output provided as follow. . 58 X?
SR 27l "Zx¥=28438 P S B =k :\:uos-lrfﬁple linear regression, the standardized coefficient —
S = 1439564 CoeffiCientS Beta is equal to the correlation coefficient value. \I Sg){ % S gy)‘
ggg - ?135057623 Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 155.912" 26.929 5.790 .000
v v v
frequency N .530 M -2.051 .070
Assume the frequency and duration of time (in minutes) are normally distributed.
a) Calculate the M value. 1 - ngy A 15 ¢63 0. 644
T — (3 marks)
JS‘SY‘ 5977 J(\H—B)/S-Q‘f)(;m??—)
b) Compute the N value. Hence, interpret the value in the context of the problem.
. S5« <Isstb N
N= J - Y 1A {:~g—-—7 b=t %se (3 marks)
S g3k Gy - = <2 051 (6.5%) = - 1.0§303

c) Using the regression equation obtained from the output, estimate the duration of time (in
minutes) Malaysian adults participate in a sport that they play 25 times a year.

\ — (2 marks)
=R ¥ by :[g;,q12."l~()%%-
3 A '\/s'\n‘lm oobg- j

Y= Iss. qu- ro% (25)
= 128362 &

FSKM, UiTM Cawangan Negeri Sembilan (Seremban 3) CONFIDENTIAL


SSxx =	14325.64
SSyy =	53072
SSxy =	-15563

NOTE:
In simple linear regression, the standardized coefficient
Beta is equal to the correlation coefficient value.


t -sled
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QUESTION 2
>

A study was conducted in order to determine whether the time spent per week (in hour) on
watching television of the Program A is more than Program B. Hence, a sample of 35 and
40 students were selected to watch Progrant A and Program B respectively. Assume that
the distribution of time spent per week (in hour) watching television is normally distributed.
Hence, the result illustrated as follow.

s

Sn

Group Statistics

&g
Program N Mean Std. Deviation = Std. IJ:/rror Mean tl’ 3 %
. . . N —
Time Spent Watching TV (in  Program A @ 26.0857 4.58496 .77500 ng
hours/in week) Program B (40y ( 1355500 3.84941 60864
XA - X _.26-0?&'}-/3.((

a) Compute the test statistic value for the above study. %Skjr =

- — (3 marks) -
Look = 123193 J S 4% Jiestw s 5
Na Np 1 —

b) Sate the null and alternative hypotheses for the above study. 2Y¥ Yo

Wy my = , : L.,y (Lmark)
MA"}‘{B LH/MA ?/,{B CO‘Y\Q—/HulM4) 0 M /”r;-o LH/AW)O
¢) Using the information in a) and b), can it be concluded the time spent per week (in hour A
on watching television of the Program A is more than Program B among the students?

Use a=0.1. Step 1: State hypothesis (from part b)
Step 2: alpha = 0.1, Zcrit = Z(0.1) =1.2816 (from Table 4)
Step 3: compute test statistics (from part a) (3 marks)
Step 4: decision - reject HO if Zstat > Zcrit. Since Zstat = 12.7193 > 1.2816, we reject HO.
Step 5: conclusion - we have enough evidence to support the claim that time spent per week
(in hour) on watching TV of the Program A is more than Program B.

QUESTION 3

A group researcher claimed that the mean lifespan of four brands of batteries are equal.
The agency randomly selected a few batteries of each brand and tested them. The
following table gives the lifespan of these batteries in thousands of hours.

Brand A Brand B Brand C Brand D
74 53 57 56
78 51 71 51
51 a7 81 49
56 59 77 43
65 68
T =324 T,=2lo T- 95y Ty=149
h,:g “,_=+ '\5=$ “q’;*
2x= T4TeT, v Ty = (003
n=1%
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Step 1: State hypothesis (from part b)
Step 2: alpha = 0.1, Zcrit = Z(0.1) =1.2816 (from Table 4)
Step 3: compute test statistics (from part a)
Step 4: decision - reject H0 if Zstat > Zcrit. Since Zstat = 12.7193 > 1.2816, we reject H0.
Step 5: conclusion - we have enough evidence to support the claim that time spent per week (in hour) on watching TV of the Program A is more than Program B.
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Some SPSS provided as follow.

ANOVA ma >
Lifespan nms,,
Sum of Squares df Mean Square F Sigh—— P-Y afne
Between Groups P k_1 Q 446.976 \R .007
Within Groups 1029.350 N-fk 14 73.525 ]:
Total 2370278 HN-| 17 v, v,
e |\
a
a) State the response variable and factor for this study. Phs \ J
response = battery lifespan (2 marks) 4 % ffL
factor = brands (A,B,C,D) Ly
b) Calculate the value of P using the SSB formula. Hence, find Q and R values. Tg‘] -l
P = SSB = 1658.178 Q=k-1=3 (4 marks)

R =446.976 / 73.525 = 6.079

c) Assume the lifespan for battery is hormally distributed. At the 5% significance level, are
the researchers’ claimed true? Show the relevant steps.
using the critical value method: using p-value method: (4 marks)

ot o= pip =M = clsrm F(0.05,3,14) = 3.34, F-stat = 6.079 alpha = 0.05, p-value =0.007 . .
)AD ch /q D ( ) decision: reject HO if F-stat > F-crit. since decision: reject HO if p-value < alpha. since p-value = 0.007 < 0.05, we reject HO.

. il F-stat = 6.079 > 3.34. we reiect HO. conclusion: there is not enough evidence to support the researcher claim that
LH ' Q“ Lw” WQ'/('(. ¢S d ’HZG' conclusion: ' ) the battery lifespan for the four brands are equal.

QUESTION 4

A researcher believes more than half of the students in School X spent the monthly tuition
hours more than 15 hours in a week. Hence, in order to prove her claim, he selects a
sample of twelve students. The data recorded as in the following table.

Student 1 2 3 4 5 6 7 8 9 10 11 12

Monthly Tuition

10 12 25 21 19 15 18 22 17 15 12 23
(hours/per week)

X= 13467 S= k33

Assume the monthly tuition hours are normally distributed. Do these data provide sufficient

: H " - Decision: reject HO if t-stat > t-crit. since t-stat =
evidence to prove the researcher believes’? Use a=0.05. 1.7528 < 1796, we failed to reject the null hypothesis.

) e 7 marks
\'\'0 ’ M =\D oA=0.0% / ~b =+t = {. q_c’ I Conclusion: There is not enough Zvidence to support
> "(/“\g 0-05, \ the researcher believes that more than half of the
. N _ students in School X spent the monthly tuition
A7 s (c‘a\w\ hours more than 15 hours in a week.

- X- -
QUESTION 5 b= T o Rwd-s o

. S IR0
The accompanying data were collectéd from a's rvey of health status of persons under 18
years of age in Selangor. Interviews concerning heath were conducted to determine
whether there was a relationship between family income and health status. The data were
collected and analyzed using SPSS. The results showed as below.
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response = battery lifespan
factor = brands (A,B,C,D)

using p-value method:
alpha = 0.05, p-value = 0.007
decision: reject H0 if p-value < alpha. since p-value = 0.007 < 0.05, we reject H0.
conclusion: there is not enough evidence to support the researcher claim that the battery lifespan for the four brands are equal.

using the critical value method:
F(0.05,3,14) = 3.34, F-stat = 6.079
decision: reject H0 if F-stat > F-crit. since F-stat = 6.079 > 3.34, we reject H0.
conclusion:

P = SSB = 1658.178

Q = k - 1 = 3
R = 446.976 / 73.525 = 6.079

Decision: reject H0 if t-stat > t-crit. since t-stat = 1.7528 < 1.796, we failed to reject the null hypothesis.

Conclusion: There is not enough evidence to support the researcher believes that more than half of the students in School X spent the monthly tuition 
hours more than 15 hours in a week. 
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Health Status * Family Income Crosstabulation

Family Income

Middle -
High - Income Income Low - Income Total
Health Status Excellent Count 72 46 32 150
Expected Count 69.0 51.0 30.0 150.0
Good Count 33 32 10 75
Expected Count 34.5 25.5 15.0 75.0
Poor Count 10 7 8 25
Expected Count J 8.5 5.0 25.0
Total Count 115 85 50 250
Expected Count 115.0 85.0 50.0 250.0
. 2
X- ¢ (f’,;f) Chi-Square Tests
N v 2 Asymptotic
= (?2__4'_7\) t (i‘fﬁ) + M Significance
i 51 30 Value df (2-sided)

t(33- 3y.sf (}zf*ﬁu’\L (n-13\ Pearson Chi-Square K? 4 171

Tey "5 T 75 Likelihood Ratio 6.261 4 180

g v + Linear-by-Linear Association .452 1 .501

f (‘Io-”S\ t @_2.() + (%___g:) N of Valid Cases 250
/54 §\ <

a. 0 cells (0.0%) have expected count less than 5. The minimum

= (. %o expected count is 5.00.

a) What is the condition for this test to be valid?
Cells with expected count of less than 5 should not exceed 20%. (]_ mark)

b) Find the value of J and K.  &=x"s £ G-y - ¢ .po3/
J=25-85-5=115 & (6 marks)

c) Given the information provided in the output, can it be concluded that the health status
is related to the family income? Use a=0.05.

HO: Health status is not related of the family income using critical value method.
H1: Health status is related to family income

chi-sg-cv = 9.488 (from Table ) (4 marks)
alpha = 0.05 chi-sg-stat = 6.4031

p-value =0.171
decision: reject HO if chi-sg-stat > chi-sg-cv. since,

decision: reject HO if p-value < alpha. since p-value = 0.171 chi-sg-stat =6.4031 < 9.488, we fail to reject HO.

> 0.05, we fail to reject HO. conclusion: health status is NOT related to the family
conclusion: health status is NOT related to the family income

income
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Cells with expected count of less than 5 should not exceed 20%.

J = 25 - 8.5 - 5 = 11.5

H0: Health status is not related of the family income
H1: Health status is related to family income

alpha = 0.05
p-value = 0.171

decision: reject H0 if p-value < alpha. since p-value = 0.171 > 0.05, we fail to reject H0.
conclusion: health status is NOT related to the family income

using critical value method.

chi-sq-cv = 9.488 (from Table )
chi-sq-stat = 6.4031

decision: reject H0 if chi-sq-stat > chi-sq-cv. since, chi-sq-stat =6.4031 < 9.488, we fail to reject H0.
conclusion: health status is NOT related to the family income
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QUESTION 6

A researcher decides to see how effective a medication to the diabetic patients. Hence, the
blood sugar level (BSL) reading taken from a sample of 13 randomly selected diabetic
patients before the medication given to them. Then, after six hours, the researcher took the
reading on the BSL reading again. The result as follow.

Paired Samples Test

Pair 1
Before - After
Paired Differences Mean 8.03846
Std. Deviation 2.97084
90% Confidence Interval of  Lower 6.56992
the Difference Upper 9.50700
df 12
Sig. (2-tailed) .000

By assuming the BSL reading is normally distributed. Answer the following questions.

a)

b)

State ONE (1) assumption to apply this statistical analysis.
1. samples are dependent (1 mark)
2. population is normally distributed

Compute t-statistic for this study.

Lot = Meam diff . 80384 9.7.559 (2 marks)
So‘/_,;- 29308%/7

Using p-value method, at the 10% significance level, test whether the medication is

effective.

HO: The medication is NOT effective in reducing BSI (4 marks)
H1: The medication is effective in reducing the BSL

alpha=0.1
p-value < 0.001

decision: reject HO if p-value < alpha. since p-value < 0.001, we reject the null hypothesis.
conclusion: there is enough evidence to support the claim that the medication is effective in reducing BSL

END OF QUESTION PAPER

FSKM, UiTM Cawangan Negeri Sembilan (Seremban 3) CONFIDENTIAL


1. samples are dependent
2. population is normally distributed

H0: The medication is NOT effective in reducing BSl
H1: The medication is effective in reducing the BSL

alpha = 0.1
p-value < 0.001

decision: reject H0 if p-value < alpha. since p-value < 0.001, we reject the null hypothesis.
conclusion: there is enough evidence to support the claim that the medication is effective in reducing BSL
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APPENDIX 1 (1)

HYPOTHESIS TESTING

Null Hypothesis Test statistic
HO:“=M0 Z:X_HO
o” unknown, large samples s/n
Ho: 1t = po f=X"Ho . Gf=n_1
2
o“ unknown, small samples s/<n

tz(xl_XZ)_(Hl_MZ) : df=n1+n2—2

1 1
Spa|—+—
HO:“l'MZZO n, np
6% = 55 and unknown (N, —Ds? + (n, — 1)
o - (N =Dsi +(np ~Ds;
P ng+n, —2

t= (X1 —X3) —(ug —1p)

2 2
st Sy
n Ny
Ho:pa-po = 2
02 Ha ; u2 =0 S% S%
o7 # oyand unknown n, + n,
df = > >
2 2
S1 S5
ny ny
+
n, -1 n, -1
Ho: g =0 tza_Hd . df =n—1, where nis no. of pairs
Sd/\/ﬁ
2
- , 2 (05 —€y)
Hypothesis for categorical data 1= Z—
e;

|
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APPENDIX 1 (2)

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
i =
n = the number of values in all samples
= N +Nn,+n,+...
Zx = the sum of the values in all samples
= T, +T,+T+..
ZXZ = 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*- (z—)
n

Between-samples sum of squares:

}JZ_X)Z

-I—2 -I—2 -I-2
_1+_2+_3+

n, n, nNs

SSBz(

Within- samples sum of squares = SST - SSB

Variance between samples: MSBzﬁ
(k-1
Variance within samples: MSW = SSW
(n-k)
- MSB
Test statistic for a one-way ANOVA test: F=———
MSW
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APPENDIX 1 (3)

SIMPLE LINEAR REGRESSION

CS/JUL 2022/STA404

Sum of squares of xy, xx, and yy:
s,sxﬁzlx?—(Z:Tx)2 and Ssyy=2‘y2—(Z:Ty)2

Least Square Regression Line:
Y =a+ bx

Least Squares Estimates of a and b:
‘/b _ SS,y
XX

, O
Total sum of squares: SST=Zy ~

and a=y-bx

SS,y

[ss,,SS,,

Linear correlation coefficient: r=
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