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INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(@)

(b)

(c)

National Airlines quotes a flight time of 125 minutes for its flights from City A to City B,
Suppose we believe that actual flight times are uniformly distributed between 120
minutes and 140 minutes.

i Write the probability density function for flight time.

. (2 marks)
ii. What is the probability that the flight time will be more than 10 minutes late?
(3 marks)
iii. What is the expected flight time?
(3 marks)

The mean cost of domestic airfares in Malaysia rose to an all-time high of RM385 per
ticket. Airfares were based on the total ticket value, which consisted of the price
charged by the airlines plus any additional taxes and fees. Assume domestic airfares

are normally distributed with a standard deviation of RM110.

| What is the probability that a domestic airfare is RM550 or more?
(3 marks)
ii. What is the probability that a domestic airfare is between RM300 and RM5007
(3 marks)

The time between arrivals of vehicles at a particular intersection follows an exponential

probability distribution with a mean of 12 seconds.

i. What is the probability that the arrival time between vehicles is 6 seconds or

less?
(3 marks)
ii. What is the probability of 30 or more seconds beiween vehicles arrivals?
(3 marks)
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Question 2

(a)

A population has a mean of 200 and a standard deviation of 50. Suppose a sample of

size 100 is selected and x is used to estimate p.

i. What is the standard deviation of x?
(3 marks)
ii. Sketch the sampling distribution of x.
{3 marks)
ii. What is the probability that the sample mean with be within + § of the population
mean?
(4 marks)

(b) A population proportion is 0.40. A sample of size 200 will be taken and the sample
proportion p will be used o estimate the population proportion.
i. Compute the standard deviation of p.
(3 marks)
ii. Sketch the sampling distribution of p.
(3 marks)
iii. What is the probability that the sample proportion will be within + 0.03 of the
population proportion?
(4 marks)
Question 3
(a) Data were collected on the amount spent by 64 customers for lunch at a major Petaling

Jaya restaurant. The sample average spent by customers is RM21.50 and based on
past studies, population standard deviation is known with o = RM6.

i. At 95% confidence level, find the margin of error.
(3.5 marks)
il Develop a 95% confidence interval estimate of the mean amount spent for
lunch.
(3 marks)
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(b)

(c)

The average cost per night of a hotel room in Kuala Lumpur is RM273. Assume this
estimate is based on a sample of 45 hotels and that the sample standard deviation is
RM&65.

i With 95% confidence level, find the margin of error.
(3.5 marks)
i, Determine the 95% confidence interval estimate of the population mean.
(3 marks})
iii. Two years ago, the average cost of a hotel room in Kuala Lumpur was RM228.
in terms of confidence interval, how far has the change in cost over the two-
year pericd?
{3 marks)

How large a sample should be selected to provide a 95% confidence interval with a
margin of error of 10? Assume that the population standard deviation is 40.
{4 marks)

Question 4

(a)

The label on a 3-quart container of crange juice states that the orange juice contains
an average of 1 gram of fat or less. Answer the following questions for a hypothesis
test that could be used to test the claim on the label.

i. Develop the appropriate null and alternative hypothesis.

(2 marks)

ii. What is the Type | error in this situation?
(2 marks)

ifi. What is the Type Il error in this situation?
(2 marks)
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(b)

(c)

Consider the following hypothesis test:
Ho:p <25
HI: H > 25

A sample of 40 provided a sample mean of 26.4. The population standard deviation is
6.

i. Compute the value of the test statistic.

{3 marks)
i What is the p-value?

(2 marks)
ii. At significance a = 0.01, what is your conclusion?

(3 marks)

Consider the following hypothesis iest.
Hovp, —u £ 0
Hytpyg =z > 0
The following results are for two independent random samples taken from the two
populations.
Sample 1 Sample 2
ny=40 7, =50
x, =252 x, =228
01=52 0;=60

i. What is the value of the test statistics?

(3 marks)
ii. With a a = 0.05, what is your hypothesis testing conclusion?

(3 marks)
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Question 5

(a)

(b)

CONFIDENTIAL

Table 1 shows five observations collected in a regression study on two variables.

Table 1
6 7
11 12
i. Develop a scatter diagram for these data.
(3 marks)
ii. Develop the estimated regression equation for these data.
(6 marks)

iii. Use the estimated regression equation to predict the value of y when x = 8.

(2 marks)

A gym manager analyzes the relationship between gym membership duration and

workout frequency. Results displayed in Table 2.

Table 2. Gym Membership Duration and Workout Frequency

Workout Hours (y) 6 10 8 7 9
Months Enrolled (x) 12 6 8 10 9
i. Compute the correlation coefficient. Interpret your results.
(4 marks})
ii. Derive the regression line equation.
(4 marks)
iii. Predict workout hours for a membership duration of 11 months.
(2 marks)

END OF EXAMINATION PAPER
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. Uniform distribution:

P(x) = —— if a < x < b and 0 elsewhere Sl
(b—a) o
_ atb £t
M - 2 7 = 7
N
o = (b-a)?
12
Exponential distribution: - Standard error of the mean:
, . —Ax o
t x)=1—¢ o = —
P(arrival time < x) =1 or ==

P(arrival time > x)

i
®

Margin of error:

E=2Za= E=
n

s
@ —
2 PRl

Cl=x
Cl =
Sample size:
Cl =
n = (EEE 2
Confidence intervals (two populations):
_ @?%pq
n —_———
EZ

Cl = (fl - fz) + Za/z'

Confidence intervals (two populations):
hs D202

Cl = (B, —$2) £ 24,

51?527
4 M2

1 {592 z+ 1 522)
n—1\1nq nz=1\ nz

EIB 11103 BUSINESS STATISTICS



CONFIDENTIAL

MARCH 2025

T—i P—Po ‘
z = 0'/ Z= o s = (ny1—1)5124+(np—1)5,2
-\[ﬁ P p - ‘n1+n2——2
xX— Xa— _ .
t=ot t =24 pd p o T
vn Vn P ENNES
P ny nz

x "'xz xl—xz
zZ= 12 3 t= 7 .. 2
g1” 02" S17,52°
n, N2 ng N2
_ Fy—Fg ;= P1—Pa
M1—1)s12+ma—1)52 {1 , 1 __.1 1
e . paGt2)
1+nz-2 ny1 n2 n1 Nz
Pooled estimator:
. _ Panyt+peiy

Nnq+1n5

n(Zxy) — GO Ey)
VInZx? — Ex)*[nZy? — (Ey)?]

_ [EnEx®) — EEx] p = &) = GGy
B [n(Zx?) — (Zx)?]

[n(Ex?) = (Ex)%]

EIB 11103 BUSINESS STATISTICS



MARCH 2025

CONFIDENTIAL

STANDARD NORMAL TABLE (Z)

Entries In the table give the area under the curve
between the mean and z standard deviations above
the mean. For example, for z = 1.25 the area under
the curve between the mean {0) and z is 0.3944.
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00
04
0.2

0.0000
0.0398
0,0793
0.1179
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1 0.2580
1 0.2881
1 03159

0.3413

j 0.3643
| 0.3849
| 0.4032

0.4192

1 0.4332

0.4452
0.4554
0.4641

| 0.4713

0.4772

1| 0.4821
| 0.4861
| 0.4893
1 0.4018
| 0.4938
| 0.4953
i 0.4965
1. 0.4074
9 | 0.4981
| 0.4087
| | 0.4990
10,4983
| 0.4995
| 0.4097

0.0040
0.0438
0.0832
0.1217
0.15¢1
0.1850
0.2291
0.2611
0.2210
0.3188
0.3438
0.3665
0.3869
0.4049
0.4207
0.4345
0.4463
0.4564
0.4649
0.4718
0.4778
0.4826
0.4864
0.4896
0.4820
0.4940
0.4955
0.4966
0.4975
0.4982
0.4987
0.4891
0.4993
0.4895
0.4997

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
0.203¢9
0.3212
0.3461
0.3686
0.3888
0.4066
0.4222
0.4357
0.4474
0.4573
0.4656
0.4726
0.4783
0.4830
0.4868
0.4808
0.4922
0.4941
0.4956
0.49867
0.4676
0.4882
0.4987
0.4981
0.4084
0.4995
0.4987

-0.4484  0.4405 . 0.4505 0.4515 0.4525 04535 0.4545

0.0120 0.0160 0.0190 0.0239 0.0279 0.0319. 0.0359
0.0517 0.0557 0.0596 0.0636 00675 00714 0.0753
0.0010 0.0048 0,0987 0.1026 0.1064 0.1108 0.1141
0.1203 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.1864 0.1700 0.1736 014772 0.1808 0.1844 0.1879
0.2019 0.2054 0.2088 0.2123 02157 0.2190 0.2224
0.2357 0.2386 0.2422 0.2454 0.2486 0.2517 0.2549
02673 0.2704 02734 0.2764 0.2794 0.2823 0.2852
0.2050 0.2095 03023 03051 03078 0.3106 0.3133
03238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
0.3485 023508 03513 0.3554 03577 03520 0.3621
0.3708 0.3728 0.3749 0.3770 0.3780 0.3810 0.3830
0.3007 0.3925 0.3944 0.3062 0.3980 0.3997 04015
0.4082 0.4000 04115 04131 04147 04162 0.4177
0.4236 0.4251 04265 0.4279 04292 04306 04319
0.4370 04382 0.4394 04408 04418 04420 0.4441

0.4582 0.4501 04899 04608 04616 04625 0.4833
0.4664 0.4671 0.45678 04686 04693 04699 0.4706
0.4732  0.4738 0.4744 04750 04756 04761 0.4767
0.4788 0.4793 0.4798 04803 04808 04812 04817
0.4834 0.4838 0.4842 0.4846 04850 04854 0.4857
0.4871 0.4875 0.4878 04881 04884 04887 04890
0.4901 ~0.4004 0.40068 04809 04911 04913 04916
0.4925 0.4927 0.4920 04831 04832 04934 0.4836
0.4043 04045 040468 04948 04949 04951 04952
0.4957 0.4059 04980 0.4961 04962 0.4963 04964
0.4968 0.4060 04070 04971 04972 04973 04074
0.4977 0.4977 04978 0.4979 04979 04980 0.4981
0.4983 0.4084 0.4984 04985 04985 04986 04988
0.4988 0.4088 0.4089 0.4885 04989 04990 0.4980
0.4991 0.4992 04992 04992 04992 04993 0.4883
0.4994 0.4994 04984 0.4994 04995 04995 04995
0.4998 0.4096 0.4996 0.4896 0.4996 0.4998 04997
0.4987 0.4997 04997 0.4997 0.4997 04697 0.4998
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Standard Normal Cumulative Probability Table

Cumulative probabiiities for POSITIVE zwalues are shawn in this Toliovdng table:
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Standard Normal Cumulative Probability Table

Cumulative probabilities for NEGATIVE z-values are shown in the following tabke:

z §00___o01 0oz 003 UM e
4 | 00003 00003 00003 00003 00003 00003  0.0003
23 | 00005 00005 00005 00004 00004 00004 0.0004
32 | 00007 00007 00006 00006 00006 00006  0.0006
24 | 00010 00005 00008 00009 00008 00008 00008
40 | 00013 00013 00013 00012 GOO12 0001 00011
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~2.8 00047 00045 00044 00043 00041 0.0040 00038 :
2.8 00062 00060 00059 OOQO5F 00055 00054  0.0082 [t/ 0051 0.0049 0.0048

24 g0082 00080 00078 00075 00073  0.0071 0006 00068 00066 0.0064
23 00107 00304 00102 00089 D009  0.0094 0009t 00080  ODOB? 00084
2.2 00138 0013 00132 00129 00125 0012 O 0118 00116 00113 00110
-24 00179 00174 00170 001866 00162 00158 0054 D050 00146 00143
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1.0 01687 0.4562 01638 04515 0.1482  0.1469 01446 09423 04401 01376

0.9 04841 0.1B14 01788 04762 01736 03711 01685 01680  0.1635 016N
0.8 02119 02080 02061 02033 02005 01877 01849 04922 01804 D.1867
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0.8 02743 02700 02676 02643 02611 02578 02546 02514 02483  0.2451
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0.4 0AB02 04562 04522 04483 (4443 04404 043064 04325 04286 04247
0.0 05000 04960 04920 04880 04840 04801 04761 04721 04681 04641
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B.5 Student’s f Distribution
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B.5 Student's f Distribution {concluded)
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g | oo | 1essl toed | 23S | 267 | 38

Bt} toop | 1sed | om0 | 2373 | 2638 | 2415 W4 el ] 1mB4| 2% | 26| awe

g2 1 1200 | 1eee | 1omo | 2ma | 263 | 3413 100 | 1206 | seea] 1984 | 2| 26267 330
3 | toez | 1se3 | 1m0 | maz | 283 | 3412

86 | 1oz | 1863 | wmed | 22 | 2635 | 3410 120 | 12| 165B| 1080 ) 23\ | 269 | W

#s | 1oz | 163 1,088 PR s 2835 | 5400 140 | 1288 16% 197 2353 2841 3361

o | 127 | uesd| em | 2a0| 2807 | s8R

go | topt | 1863 | igeE | 2470 | 2634 [ a40F 180 | 12860 1853 ] M3 | 2347 | 2803 | 336

gr oo | teee | 1988 | 2370 | 2634 | 3406 200 1 12867 tE63] 1972 25| o280 | 330

gg | 1201 | ssez | 1pe7 | 2369 | 2633 | 2405 w | 12521 1845] 1900 | 26| 25% | W
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