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SECTION A (Total: 100 marks)

Answer FOUR (4) questions.

Please use the answer booklet provided.

Question 1

Answer all questions.

{(a)

b)

A researcher finds that the average height of adult males is 175 em, with a standard
deviation of 15 cm. Suppose you draw a random sample of 64 men.

i Compute the standard error of sampling distribution of sample mean.

(2 marks)

ii. Find the probabifity that the sample mean height is greater than 178 cm.
(3 marks)

A sports scientist wants to compare whether two different strength-training programs lead to
different average increases in upper-body strength. A sample of 12 participants used
Program X, and ancther 9 participants used Program Y. Their average increases (in kg lifted)
and standard deviations were:

Program X.
mean increase is 14.5 kg and standard deviation is 3.2 kg.
Program Y’
mean increase is 11.1 kg and standard deviation is 4.0 kg.

Assume independent samples and unequal population variances.
i. State the nuil and altemnative hypotheses.

{1 marks)
ii. Compute the test statistic.

(2 marks)

ii. Compute the degrees of freedom and state the conclusion of the hypothesis test at the
5% significance level.

(3 marks)
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(e)
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A political analyst surveys two groups of registered vaters about their support for a new
policy.

o in Group 1, 180 voters were surveyed and 126 supported the policy.
o In Group 2, 160 voters were surveyed and 88 supported the policy.

Construct a 95% confidence interval for the difference in population proportions, where
p, represents Group 1 and p,represents Group 2. Explain what the interval means.

(4 marks)

A lecturer investigates the relationship between the number of practice quizzes completed
{X) and final exam scores (). Data from 6 students are shown:

Practice Quizzes (X) 1 3 4 6 8 10
Final Exam Score (¥) 48 55 63 70 78 85

Compute the Pearson correlation coefficient between practice quizzes and exam score.
Interpret the strength and direction of the relationship.

(5 marks)
The following table shows prices and quantities for two periods for two iems:
. Price Price Quantity Quantity
Commodity :
(Base Year) | (Current Year) | (BaseYear) | (Current Year)
X 8 10 40 36
Y 15 18 20 22
i Compute the Laspeyres Price Index.
{2 marks)
ii. Compuie the Paasche Price Index.
{2 marks)
ii. Compute the Fisher Price Index.
{1 marks)
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Question 2

Answer all questions.

{a) A factory produces light bulbs, and 92% of the bulbs pass the quality test. A random sample
of 50 bulbs is selected.

i Compute the standard error of sampling distribution of sample proportion.
{2 marks)

if. What is the probability that more than 90% of the bulbs in the sample pass the quality
test?

{3 marks)

{b) A company claims that the average lifetime of its batteries is 500 hours. A consumer group
tests 36 batteries and finds a sample mean lifetime of 480 hours. Assume the population
standard deviation is 30 hours.

i State the null and alternative hypotheses.
(1 marks)

ii. Conduct a Z-test at the 5% significance level.
{4 marks)
{c) Aresearcher compares test scores of students from two teaching methods.

1 Method A: From a sample of 12, the average is 78 and standard deviation is 8.
1 Method B: From a sample of 10, the average is 72 and standard deviation is 8.

Find the 85% confidence interval for the difference between the mean of two methods.

{5 marks)
{d} The table below shows weekly earnings (in Ringgit Malaysia) of pari-time male and female
workers for five years.
Weekly earning of male workers, X 670 679 695 713 722

Weekly earning of female workers, ¥ 512 | 529 | 552 7 573 1 385

[N Find the regression equation for the given dataset.
(4 marks)
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ii. Use the regression line to predict weekly earning of female workers when weekly
earning of male workers is RM&85.
(1 marks)

A store sells two products, A and B. The following information is available for two years:

O]
A 10 12 50 60
B 20 18 40 45
Compute the Fisher Quantity Index.
{5 marks)
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Question 3

Answer ail questions. .

(@)

{b)

(©)

{d)

A nutritionist wants to esfimate the average protein content in a particular brand of cereal.
She selects a random sample of 30 boxes and finds that the average protein amount is 12
grams, with a known population standard deviation of 2 grams. Construct a 95% confidence
interval for the true average protein content of this cereal brand.

{5 marks)

A factory claims that 90% of its lightbulbs meet quality standards. A quality inspector checks
a randorn sample of 100 fightbulbs and finds that 84 of them pass inspection. At the 5%
significance level, test the claim made by the factory about the true proportion of lightbulbs
that meet the standard.

(5 marks}

A researcher wants to compare the consistency of two machines that fill bags of rice. From
Machine A, she coliects a sample of 10 bags and calculates a sample variance of 4. From
Machine B, she collects a sample of 11 bags and calculates a sample variance of 9. Using a
10% significance level, test whether the two machines have equal variances in the weight of
rice they dispense.

(5 marks)

A sports analyst records data from 5 basketball players, noting each player's weekily training
hours and the total points they scored in the season. Using the raw data in the table below,
calculate the correlation coefficient to determine the strength and direction of the retationship
between training hours and total points scored.

Player Training Hour Total Points
A 10 300
B 8 260
C 12 320
D 6 210
E 14 350
(5 marks)
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(e) A consumer agency wants to compare the cost of a basket of goods between a base year
and the current year. The basket contains 3 items: bread, milk, and eggs. In the base year,
the prices were 2 dollars for bread, 3 dollars for milk, and 4 dollars for eggs. In the current
year, the same items cost 3 dollars for bread, 4 dollars for milk, and 5 dollars for eggs. Using
base-year quantities of 1 loaf of bread, 1 bottle of milk, and 1 dozen eggs, compute the
Fisher price index for the current year relative to the base year.

{5 marks)
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Answer all questions.
{a) A random sample of 22 camping backpacks was taken, and the mean price was fouind to be

RM210.50, with a standard deviation of RM48.30. Assuming the prices are normally
distributed, construct a 95% confidence interval for the population mean price of camping

backpacks.
(3 marks)
{b) A college wants to compare the proportion of students who prefer hybrid learning between
fwo departments.

A survey is conducted:
o Department of Arts: 80 out of 150 students prefer hybrid learning.
» Department of Science: 42 out of 130 students prefer hybrid learning.

At the 5% significance level, test whether the two depariments differ in their proportions of
students who prefer hybrid learning.

{5 marks)

{© A researcher tests whether three different training programmes producs different mean
fitness scores. The results are:

33 62 48
57 65 50
3% 63 52
36 64 51

Construct a complete one-way ANOVA table and determine whether the mean scores differ
arnong the three programmes at the 5% significance level.

{7 marks)

{d) A company analyzes the relationship between digital advertising spending (RM'000) and
monthly revenue {RM'000). The following data were collected:

Advertising gpending 4 6 8 10 12
Monthly revenue 45 55 60 72 78
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i. Find the regression equation for the given dataset.

CONFIDENTIAL
20832203

{4 marks)

ii. Use the regression‘ line to predict monthly revenue when advertising spending is

RMS,000.

{1 marks)

{e) A company tracks the quantities of two products sold in 2023 (base year) and 2024. The data

are shown below;

X 10 25 12 30
Y 8 40 S 45
Using 2023 as base year, calculate the following
i Laspeyres Quantity Index.
(2 marks)
ii. Paasche Quantity index.
(2 marks)
iii. Fisher Quantity Index.
{1 marks)
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Question 5

Answer all gquestions.

{a)

®)

{©)

A survey of 250 customers found that 180 were satisfied with a new mobile app service.
Construct 2 90% confidence interval for the population proportion of satisfied customers.

(4 marks)

A dietitian wants to compare the sugar content of two brands of energy drinks, Brand M and
Brand N. From previous studies, it is known that the population standard deviation of sugar
content is 12 grams for Brand M and 15 grams for Brand N.

Random samples were taken:
» Brand M: sample size is 50 and mean is 32 grams
1 Brand N: sample size is 45 and mean is 28 grams

At the 10% significance level, test whether there is a stafistically significant difference in
mean sugar content between the two brands.

(5 marks})

A bakery sells five types of pastries: Croissant, Muffin, Danish, Donut, and Bagel. The bakery
claims that all pastries are sold in equal proportion. A random sample of 200 sales shows the
following frequencies:

Pastry Type Croissant Muffin Tart Donut Bagel
Frequency 38 42 36 44 40

At the 5% significance level, test whether the sales data support the bakery's claim. Use a
chi-sqguare test.

(6 marks)
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(d) The following table shows the hours of training on & new software (X} and the corresponding
productivity scores (Y) for six employees:

33
2 3 45
3 4 48
4 5 55
5 7 60
6 8 68

Calculate the Pearson correlation coefficient between fraining hours and productivity scores.
Then interpret your result.

(5 marks)

{e) The following data show prices and quantities of three products in 2022 and 2023, Use 2022
as the base year.

Compute the Fisher Price Index.
(5 marks)

END OF EXAMINATION PAPER
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Areas Under the One-Tailed Standard Normal Curve

This table providesthe area between
the mean and some Z score.
Forexample, whenZ score=1.45
the area= 0.4265.

z p=0 145

Z 8.00 0.01 8.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
8.0 0.0000 | 0.0040 | 0,0080 | 0.0120 | 0.0160 0.0159 | 0.0239 | 0.0273 | 0.0319 | 0.0355
0.1 0.0338 | 0.0438 | 0.0478 | 0.0517 | 0.0557 5.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753
4.2 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0048 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.114
03 0.1179 | 01217 | 61255 | 0,293 | 01331 £.1368 | 0,1406 | 6.3443 | 01480 | 0.1517
6.4 0.1554 | 8.1591 | 01628 | 0.1664 | 0.1700 04736 | 0.1772 | 0.1808 | 0.1844 | 0.1879

4.5 01915 | 0.1950 | 0.1985 | 0.2018 | 0.2054 0.2088 | 0,2123 | 6.2157 | 0.2190 | 6.2224

0.6 0.2257 | 0.2291 | 0.2324 | 0.2357 | 6.238D B.2870 | 0.2854 | 0.2486 | 0.2517 | 0.2549 |

8.7 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852

0.2 02881 | 0,2910 | 0.293% | 0.2967 | 0.2995 5.3023 | 0.3051 | €.3078 | 0.3106 | 0.3133
0.9 0.315% | 0.3186 | 0.3212 | 0.3238 | 0.3264 0.3289 | 9.3315 | 0.3340 | 0.3365 | 0.3389
1.0 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 0.3531 | 0.3554 | 6.3577 | 0.35%8 | 03621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 j 0.3723 0.3749 | 0.3770 | 6.3790 | 0.3810 | ©.3830
1.2 0.3849 | 0.3869 | 0,3888 | 0.3907 | 0.3925 0.3944 | 0.3952 | 0.2980 | 0.3957 | 0.4013
13 0.4032 | 0.4045 | 0.4066 | 0.4082 | 0.4039 D.4115 | 04131 | 0.4147 | 0.4162 | 0.4177 |
14 0.4182 | 0.4207 | 0.4222 | 0.4236 | 0.4251 0.4265 | 0.4279 | 0.4292 | 04306 | 0.4319
1.5 04332 | 0.4345 | 0.4357 | 04370 | 0.4382 0.4394 | 04406 | 04418 | 0.4428 | 0.4441
16 0.A852 | 0.4463 | D.4474 | 0.4484 1 0.4435 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 0.4554 | 0.4564 | 04573 | 04582 | 0.4591 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
18 0.4631 | 0.4649 | 0.4656 | 0.4664 | 0.4671 0.4678 | 0.4636 | 0.4693 | 04609 | 0.4706
1.9 0.4713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 0.4744 | 0.4750 | 0.A756 | 0.4761 | 0.4767
2.0 04772 | 04778 | .4783 | 0.4788 | 0.4793 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817

21 0.4871 | 0.4826 | 0.4830 | 0.4834 | 0.4838 04847 | 0.4846 | 0.4850 | 0.4854 | 0.4857

2.2 0.4861 | 0.4264 | 0.4868 | 0.4B71 | 0.4375 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4830

2.3 0.4293 | 0.4896 | 0.4298 | 0.4901 | 0.4504 0.4906 | 04309 | €.4911 | 0.4913 | 04916

24 D.4918 | 0.4920 | 0.4922 | 0.4825 | 0.4827 0.4679 | 04931 | 0.4932 | 04934 | 04036

2.5 0.493% | 04540 | 0.4941 | 0.4943 | D.4545 0.4946 | 0.4948 | 0.4549 | 0.4851 | 04852

2.6 0.4953 | £,4955 | 0.4956 | 0.4857 | 0.4953 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4564

2.7 0.4965 | 04966 | 04957 | 0.4968 | 0.4963 0.4570 | 0.4971 | 0.4972 | 0.4973 | 0,4574

2.8 0.4974 | D.4975 | 0,4976 | 0.4577 | 0.4977 0.4978 | 0.4975 | 0.AS79 | 04980 | 0.4881

29 0.4981 | 0.4982 | 0.398Z | 0.4583 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 0.4986
3.0 0.4987 | 0.4987 | 0.4887 | 04988 0.4988 | 0.4989 | DAS8S | 0.498% | 0.4990 £.4990
3.1 0.4990 | 0.4991 | 04591 | 0.4581 | 0.4992 0.4992 | 0.4992 | 0.4992 | 0.4993 | 0.4533

3.2 04993 | 0.4993 | 0.4994 | 0.4994 | 04954 04954 | 0.49%4 | 04995 | 0.4895 | 0.4995

3.3 0.4995 | 0.4995 | 0.4995 | 0.4996 | 0.4956 0.4956 | 0.4996 | 04996 | 04996 | 0.4937

34 0.4597 | 0.4997 | 0.4997 | 0.4597 | 0.4997 D.4997 | 0.4997 | 0.4997 | 04997 | 0.4598

3.5 0.4998 | 0.4998 | 0.4998 | D.4998 | 0.,4598 0.4598 | 0.4998 | 0.4998 | 0.4938 | 0.4598

3.6 0.4998 | 0,4998 | 0.4999 | 0.4999 | 0.4935 0.4599 | 0.4955 | 6.499% | 04599 | 0.4990

37 0.4959 | 0.4999 | 0.4998 | 0.4999 | 0,4539 0.4999 | 0,4999 | 0.4399 | 0.4999 | 0.4933

33 0.4999 | 0.4599 | 0.4999 | 0.4599 | 0.4939 0.4939 | 0.4993 | 0.4999 | 0.4999 | 0.4995

3.9 0.5000 | 0.5000 | 6.5000 | 0,5000 | B.5000 0.5000 | 0,5000 | 6.5000 | 0.5000 | 0.5008
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the Toliowing taiie:

z .00 G0t 502 003 0ok 005 0.08 P07 bo8  0.08

0.0 S000 05040 05080 05120 05160 05199 05239 05279 05318 05359
0.1 05388 05438 05478 05517 05557 05596 05638 05675 05714 05753
0.2 05793 05832 05871 05010 05048 05987 06026 08084 08103  0.6141
0.3 06170 08217 08255 06293 06331 06368 06406 06443 06480 0.8517
0.4 06554 06531 06628 06664 06700 06736 06772 (6308 06844 06879

o5 08915 08950 06885 07019 07054 p7088 07123 07157 07180 0.7224
0.8 D.7257 07291 07324 07387 07383 07422 07454 07488 07517 0.7848
0.7 07580 07811 07642 07673 07704 07734 07764 07784 07823 07852
2] 0.7881 07910 07839 07967 07995 080Z3 08051 08078 08106 08133
0.9 08150 04186 08212 08238  0.6264 pB288 08315 08340 03365 0.8388

1.0 08413 08436 08461 08485 08508 08531 08554 08577 08588 08621
(A 0.8643 0.8665 02686 08708 08728 08740 08770 08790 0.8810 08830
1.2 0.884G 08868 0.5888 08907 0B89S D.8044 08962 (8980 08037 09015
1.2 0.9032 09045 00066 09082  0.9099 08115 09131 09147 09182 09177
14 0.0162 08207 08222 09238 09251 00265 00279 09202 09306 08318

15 0.0332 09345 00357 08370 08382 00354 09406 08418 00420 0.9441
1.6 00452 00483 09474 09484 . 09485 00505 00515 09525 09535 08545
1.7 p.o554 09564 08573 08582  0.9591 09589 06608 00616 09825  0.8833
18 0.9641 00543 00856 09664  0.9671 00678 09686 0.0633 09698  0.9708
19 06713 09719 08726 09732 08738 09744 00750 08758 09761 08767

20 0.8772 08778 08783 DB7ES 0G793 05708 09803 0.9808  0D8B12 0.9817
21 D821  0.9826 09830 09834 DOBR3IR 08842 00848 09850 098 0.9857
22 04861 09884 08868 09871 09875 00878 09881 09884 00887  0.9880
23 0.5803 09896 05858  0.9901  0.9904 00906 09908 08911 0993 09916
24 00018 08920 09922 00825 D8BY 09026 00931 09932 089934 09936

25 00038 08940 09541 09043 08845 040046 09048 09949 08951 O 4u52
26 00053 ~ 0.0955 085956  0.9957 D.095c 08080 09961 00962  0.8963 0.9984
7 00365 09986 00067 09968 08963 00970 DLO7E 09972 09972 09974
23 00674 00975 00976 09977 098577 00078 09U70  0.0979 00080  0.8981
2.3 ppo81 0EOB2  0.89982 00083 poas4 00984 09085 09985  0.0986 0.9886

3.0 00887 09987 00987 09088 00988 05988 00088  (.0983 09090 09590
3.4 0O00C 00061 09991 09991 DgOO2 00082 00%92 GOGUZ 00083 05983
a2 §.ODO3 05093 00994 09004  0OD04 00904 00994 00985 09596 0.HH8S
3.3 09835 < 00985 00095 09096 08996 00996 00006 0.0996 0999  0.9997
34 00087 00087 00807 09957 0957 09097 00087 00097 09997 05998
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Standard Normal Cumulative Probability Table

Cumulative probabitities for NEGATIVE z-values are shown in the following tabla:

2.3
22
-2
20

1.8
1.8
A7
4.6
4.5

~1.4
1.3
«1.2
~$.1
-1.0

£0.7
2.8
L5

04
£5.3
£.2
£.4
0.0

0 O‘E(ﬁ’
00139
00179
0.0428

0,0287
0.0358
0.0445
0.0548
0.0668

0.0808
0.0968
01161
0.1367
0.1587

0.1841
0.2119
0.2420
0.2743
0.3088

03445
n3824
0.4207

0.500¢

04168

0.0102
00132
0.0170
0.0217

0.0274
.0344
0.0427
0.0526
0.0643

0.0778
0.0834
01142
0.1314
0.4539

0.1788
06.2061
02358
0.2676
03015

05572
0.3745
0.4129
04522
0.4020

03)918

0. 1515

DATE2
02043

02543
2081

0.33%
0.3707
0.4090
1.4483
0.4880

04052

04013
ﬁdﬁﬁi

00118
0.01564
6.g7

0.0250
0.0314
0.0382
0.0485
00594

0.0721
0.0860
$,1038
0.1230
01446

0.1685
0.184%
sk
0.2546
0.2877

0.3228
0.3564
03074

0.4364

04761

00116
4050
00182

' mau?

0.0384
0.0478
60582

0708
0.1020
g0
0.1423

g.1660
g.1922

$.25%4
02843

0312
03557

G.4328
o472t

9 0113
(.0146
00188

D.0238
.03
0.0375
0.0485
0.05M

0.0654
(.0838
0.1003
04180
0.5404

01635
£.1854
p2177
02483
02810

0.3158
£.3520
03897
0.4286
£.4681

00110

00343

0.0183

0.0233
0.0254
0.0067
0.0455
00559

0.0681

0.0085
01170
01379

014614
£.1867
02148
0.2451
02776

311
0.3483.
0.3858
0.4247
4641
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B.5 Student’s t Distribution

A

-4 B t o 1 -4 0t
(mwmmewﬁ Left-talled test Right-tafled test Tw-taled tost
Confidesce Intervals, & Confidence lnienals, o
mimlmim}mim mlm]mlmimlm
Level of SigniScasce for Dae-Talled Tesd, o Level of Sigaificance for One-Talled Tesl, u
ama[aﬁ|m{w|m1m dmao|w|m|wgm|m
Lewed of Siguificance for Tws-Talled Test, o Level of Sigatcance for Two-Talled Test, o
g2 | 040 | 608 om | oo el 0201 01| 0D o | om oo
T 1 3078 | 6318 | 17708 | 51821 | B3657 | B6AM a1 1306 14688 | 2028 | 2434 | 27e | 35
o | 1806 | 292 | 4303 | 6965 | 9525 | 354 a7l 1805| 1es7| 2026 | 2431 | 276 3514
2| seos | 23s3 | same | 4541 | S84 | 128 ag| 3904 | 1686] 2124 | 24 | 272 | 356R
4 1em | zam | ame | B | 8M 8516 20| so0e| 15| 2003 | 2426 | 2708 | 3558
5 | 1476 | 25 | 2571 | 3386 | 4082 GE0 a0 1203 1684 | 20z | 2423 ) 2704 35
6 | 1440 | 1043 | 2447 | AM3 | AT 5550 411 1203 1683 | 2000 | 24;m | 2701 35
7 | 1415 | 1895 | 2385 | 2008 | 2499 3 S4B 2| 1oz tsse| zms | 2418 28R | 358
a1 1907 | 186k | 2306 | 2806 | 23S 5541 si] wwz| 1ee| 2m7 | 241 | 2608 ) 35%
o | tass | amss | 2z2 | 2sn 320 £781 4! 1201 1eso| zoss | 24| 282 | 356
i | i@ | iete | 2208 | o784 | AieR | ASHT vart | tem| zotd | 24| 260 | 3EA
| dge3 | 1zee | zem ] 2B | 308 £437 yan| tem | zma ) 24| 2887 | 3515
12 b oimss | trer | 2w | 2681 | 3085 4348 sann | 1678 | 2012 | 2408 | 2685 ¢ 3510
1 | 1g50 | wyE | 2180 | 28% | b &2 1op0 | tsw| zost | 2407 ) 22| 8505
14 1 1345 | 176t | 2345 | 2824 | 2807 4140 1200 | 1677 | zowe ] 2405 | 28801 350

12061 1576 2006 24038 2678 3408

o) tam| o | 24021 287 3402
4206 | 1875 2007 | 24m0 | 2EM 3488
2641 heM| 208 | a0 2872 3484
1267 | 1AM | 208 2307 | 2670 3480
12671 1673 | 2004 | 239 288 3476

soo7| el gous | 2085 2867 2473
tzur | tE7z| 200Z | 2364 2665 3470
1298 | 7| memz ] 232y 2583 3486
12861 1671 200 230t 2862 3463
1206 | ts7i| 2000 | 23W ) ZRE) 3480

fo06 | 1670 2008 | 23 | 268 3457
js | 1676 | tie | 2388 | 2887 4454
1205| teen| igpe | 23w | 2ES 3452
1295 | iEEs| 1998 | 236 | ZES as
10051 1EEQ] LWEF | 238 pA 3847

1657 1BEB| 1907 | 23847 2882 2444
ook | tess| o6 | 2383 26W 382
e tess| wms | zaEp 289 3430
1204 | 1mer| vees | 23] 264 3437
1206 | 1se7 | 18 | 238 2848 A%

15 | 1A | oL 2131 2602 2547 4073

i | 1337 | 1746 258 2583 25 4015
17 | 1338 | 1R pAL 2567 b 3865
18 | 1330 | 1AM 2501 2552 288 a2
1% | 1328 [ 178 2082 2530 2861 3883
1325 | 11B 2086 pis 2335 3850

1323 | L&A 208 2518 2831 agw
13 | LIV 2074 2568 288 3702
1310 | 1T 208 2.500 kAL 4768
1318 | 130 2068 2492 2797 3745
1838 | Li08 2560 2485 2787 7%

1315 | 1706 2488 247 268 N 1T
1314 | L 2452 24N i IR
1.3} 1108 2048 2487 2763 3873
1311 | 1B 2045 2452 2758 agse
1310 | 1R 2042 245¢ 2750 354

1306 | EE ;2040 | 243 2744 3533
1308 | 1884 2037 | 2888 2738 asz
108 | 1692 | 28 | 2445 2783 asn
1307 | 18w 2832 | 2441 2728 aem
1306 | 1690 208 2438 (ys) 350

su@ne NPERT [PLUE NLBEN aasas &

RrRER LRENE RREANI B
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B.5 Student's t Distribution {concluded)

Conlidence inlervals, £ Confidence intervals, &
R | W% | %% | W% | W% | =% % | | W% | Sew | Bk | W%
Tevel of Sigoificancs fer Dee-Taled Test, o Leve of Sigaiicace for Owe-Taked Teat, o«
ua.wlu.mlmtnm[m1m an.mtmlm}m!mlm
Lavet ot SiguiGicance for Twe-Tuiled Test, o Lewed of Sigaificance for Tw-Talled Test, ox
0m | mio | 006 | om | oM | o oo | o) 66 | o | oDt oo
71 T 1294 | B67 | 1486 | om0 | 2647 | 343 | 1o | 1es2 | 1867 | 2381 28m . 340
72 | 1293 | 1606 | 1Re3 | 2978 | 246 J4W o | oo | e ser | 2| zem | saR
73 | 1o6% | 1866 | e | egve | 2645 | 34X
w4 | tws | 1ses | nee3 | 2378 | 28 A4 gt | 1om | tesz| 1988 | 238 | 28K | 34D
75 | 1203 | 1665 | 1982 | 2307 | 2083 | 345 @ | tem | tesz| g6 [ 23| 280 I
o | tom | 1eml toes | 22387 | 8@ | 358
78 Vo1ogs |16 | neer | 238 | 2842 | 34A: ot | 12 | tss | tees | 287 | 26m b 3907
77| tmz | 1ees | see | 2ae | 24 | 34l os | 1ol wesr | tees | 2066 | 2em | 20
76t 1202 | 1865 | 1991 | 2375 | 2640 | 34X
70 | 1202 | 1656 | toso | 2974 | 2EA0 § 3418 o | 10| st | 1985 | 238 | 262 | 33
e | 1202 | 1854 | ve00 | 2874 | 2630 | amE @ | 120| iser| 1ess | 226 | 26m 33
gr | 1o} test| twes | 235 wew | 4
a1 | 1oz | 1gee | veme | 2473 | 2638 | 3418 oo | to0p| Teepl tues | 0365 | 28M 5 3@
o | youz | gee | oigee | 2973 | 2637 5 34 w0 | 12901 u680| teed | 2aee | 26 | 33
an | vz |omEs | 1989 | 2372 | 2636 | 34w _
gt | 1202 | 1863 1050 | 2372 | 2638 | 340 120 | 12801 te58| 1880 | 23B | 280 3an
55 | 120z | 1863 1088 | 2371 ages | 3408 e | 1me| 1emy v 23| 28 et}
e | 12071 eS| 1476 | 230 | o8 | 23R!
ga | 1207 | 1663 | 1868 | 2070 | 2634 | 34N e | oveme | tEmi ter| 23| e | 3346
g7 | 1zt | 163 | tees | 230 | 2634 ) 34K 000 | 286 | tBS3| 1@72| 2ME ) 26m | 33
an | 1201 | w662 | 1ge7 | 2360 | 2638 | 34N w | 1282 | 1445] 1p60 | 238 | 25 | 3
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Table A4 Criticalvalues of the y? distribution

Thevaluss in the table give tha critical vahses of x* which cut off the area in the
right-hand tail given at the top of the column

Area o right-hand tall

v 0995 6990 0975 0950 0900 0750 0,500
1 392704307 % 157088.10"° 9820681070 39321410°% 00157903 01015308 0454936
z 00500251 00201607 0506356 0102587 Q200721 a575364 $.38629
3 80717218 0114832 0215795 0351846 (584374 1212534 2.36547
4 0205989 0297109 DABAA1Y v atirpa] 1063623 192756 3,35669
5 0411742 (554298 0831212 1145476 151031 267460 435146
& QBTSTZY Q872050 123734 153538 220413 345460 534812
7 0588256 1239043 158987 216735 283311 4,25485 £34581
3 134443 1,64650 217973 273264 348954 5071064 734412
9 173493 208790 270039 332581 £16816 5 89883 8.34283
10 215586 255821 324697 3194030 486518 613720 934182
1 260322 305348 381575 £5T481 557716 755414 10,3410
12 307382 357057 440379 522603 6.30380 2A3B42 133403
13 156503 430692 500875 585186 704150 29807 123308
14 407467 466043 562873 RETOE3 778953 103653 13.3383
5 450082 522535 526214 7.26054 8545676 110365 14.333%
16 534251 $R322% 690766 1795165 931224 119122 153385
17 569722 BAGTTG 156319 867176 10,0852 127918 163382
18 £.26480 701481 823075 439045 108549 136753 173379
1% 684367 153273 880652 101570 115509 145626 18.3377
20 743384 826040 959078 108508 12,4426 154518 183374
51 203365 §R9720 3028293 115513 13.2196 $6.3444 203372
22 BEAZT2 §548248 108873 12.3380 140415 172395 L3370
23 9,26043 1018567 116886 130905 14,8480 183373 22.3368
24 088523 108564 124012 138484 156587 190373 233367
25 105197 115240 131147 15114 164734 199393 243266
26 111602 121581 133439 15,3792 172919 208438 25.3355
21 13,8076 128785 145734 151514 181139 FL7404 263363
28 122683 1315647 15,3079 169274 189392 226572 PEACE YA
29 133711 14,9565 160871 177084 TUTETT 235666 283351
30 15767 149535 16,7308 184927 20,5992 244775 793360
& 207065 221543 244330 265003 200505 136603 353353
54 219907 207067 323574 347643 37HBEG L29421 49,3348
&0 355345 37.4849 AN4R1T 433880 464589 52,2918 58,3347
™ 232752 45487 287516 517393 55,3289 616983 683345
#0 543719 515401 5715372 503315 642778 711445 753343
a 55.54853 &17541 E5.5466 #4.1260 732841 BOEIAT 83,3342
100 873276 F0648 743218 719295 B2.3581 901332 553341
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¥ 0.250 0400 0050 0025 0.010 0.005 0001
1 132330 270554 00384146 502389 5563480 787944 10828
z 277258 450517 598146 737776 321034 105966 13516
3 210834 6.25139 781473 5.34840 113845 128382 16266
4 5.38527 777844 SA8T73 11,1433 132767 148503 18467
5 6.52568 923636 11,0705 128325 150863 16.7496 20515
6 784080 106446 125916 188494 168118 185475 22458
¥ 503715 120170 140671 160128 184753 W2TTT 28322
8 10.2189 133616 155073 175345 200902 215550 26125
5 133888 145837 169190 150228 215660 235894 27877

10 1235489 158872 183070 204832 232093 25.1882 28588
11 137007 172750 196751 215200 247250 267568 31264
12 148454 18,5493 210261 233367 262170 282895 32808
13 15,9839 128119 223620 247356 276882 298155 34528
14 171168 21.0641 235848 263189 251412 313194 36.123
15 182451 223071 243958 274884 305779 32,8013 37697
16 10,3688 235418 252062 288454 319989 34,2672 29252
17 204887 247650 275871 301810 334087 35,7185 40750
18 21,6048 255894 288693 315764 34,8053 371565 42.312
19 2271718 272036 361435 328523 361908 385823 43820
20 238271 284120 314104 341696 375662 399968 45315
2t 249348 296151 326706 354789 389322 414011 46797
22 2640393 308133 339284 367807 40,2894 427957 48268
73 271413 320068 353725 380756 416384 443813 48728
24 282812 33.3962 354150 39,3641 425798 455585 51179
5 293389 34,3816 376525 205465 443141 469278 52618
6 304346 35.5632 388851 418232 256417 48,2899 54052
21 315284 367412 401133 431945 469528 195848 55.476
28 326205 379150 413371 444608 AR2782 568934 56892
29 337108 300875 425570 15723 495879 52.3356 58.301
30 347907 402560 437130 459752 508922 5316720 59703
4 45,6160 518051 557585 583417 6356907 667660 73402
50 56,3336 531671 515048 714202 761539 794900 #6651
50 569815 743970 75,0813 $3.2977 £8.3794 919517 98507
70 715767 855270 905312 95.0232 100425 104,245 112317
80 881303 965782 101,879 106629 112328 116,321 124839
a0 92,6488 107565 113445 118136 128116 128.209 137.208
100 169341 118448 124342 129561 135.807 140,168 143449
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B.6B Critical Values of the F Distribution (o = .01}

m
] F
memmmwm

i z 3 4 § & 7 8 ] 10 12 16 . . | x #

1 | 4052 | 50001 5403 | 5625 ; TIod aa50 | 5978 | 508 | 6022 | 6056 6106 G157 1 RO00 | 6285 | 6001 | 287

o | oas | sag | 992 | 992 ; 943 §03 | 004 | 004 | 904 | 904 | 994 854 | g04 | 05 | W5 ¢ 995

1l ga1 ] sop | ous | Wy B2 A 977 [ wrR [ 218 | 22 | WA | &8 267 | 265 | 285 | 264

4] zt2 | 80| 167 | 160 155 | 162 | 1608 | 148 | 147 445 1 184 | 142 ] 140 | 188 138 | 187

51 183 | 133 | 121 | 14 0 {7 | 105 | 193 | 102 104 | 889 3 472 | 855 847 | 938 | 8.8
5147 wo|em|eis| 87|84 826 |80 | 7en i 7ET N2 1S TAG | 731 ] 728 | 194

77 122 855 ) 845 | 785 § 746 719 | 690 | B84 | 872 | BB2 g47 | 831 | 846 | 647 584 | 894

g 953 ) &85 ] 758 | 781 | 663 37 | 618 | 603 | &4 58t | 567 | 552 | 538 | 628 590 | Ba2

o] s08| 802 | 699 | 642 | 808 | 580 561 | 547 | 535 § 526 | 511 | 4% | 4¥ 473 | 465 | 45

= |10 ] 00| 756 | 655 | 558 | 56 530 | 520 1 506 1 494 | 485 | 4TE | 456 441 ] 483 | 435 | 417
91 865 | 724 | 82 | BAT 527 | 507 1 480 | &74 | 463 454 | 440 | 435 | 480 | 402 394 | 386
121 o33 | 893 | 595 | b4t | S06 a2 | 484 1 450 | 430 | 430 { 448 | 401 588 1 378 ] 370 3 A

£ 143 ep7 | 670 5H 521 | 486 1 482 | 444 | 430 | A9 410 | 398 | 382 | 368 | 359 | 3& 343
g 4| BEs ) 851 | 556 | 504 ) 459 | 448 425 | 434 | 4903 | 304 | 380 | 366 351 | 343 | 335 | 8%
] 15 | 868 | 636 | 542 | 488 45 | 432 | 488 L 400 | 388 ag0 | se7 | 38| a7 A8 82 | 313
46 | BE3 | 623 | B | AFT A4 1 420 | 403 | 389 | 378 260 | 355 | 341 | 326 | 318 340 | 302
47 | 840 71 611 | BIB | 467 #3380 420 1 au3 | a7s | 388 | 3A0 348 | 331 | 548 | 308 400 | 292
4 1 s2a | 6ot | soa | 458 | 425 | 40 a8 1371 ) 380 ] ast | asy | a3 ] 3068 300 | 292 | 284
B a0 | 818 | 593 | 54t | 45D 447 | 384 j 377 | 383 | 3&2 343 | 340 | 545 | 300 209 | 284 | 276
% 20 | B1o | 585 | 494 | 443 § 410 | 387 370 | 356 | 348 | 837 | 323 | 38 204 | 286 | 278 | 280
71 | 802 | 578§ 487 ] 437 40 | 38 | 384 | 851 | 340 83t 1 317 | 303 | 288 | 280 e | 284
92| 785 72| 482 | 431 ] 398 576 | 250 | 345 | 335 | 826 | 312 208 | 283 | 275 | 267 | 288
23 | 7RE | 566 | 478 | 426 ] 384 27¢ 1 358 | 841 | 330 | 4@ | 307 203 | 278 | M0 | 262 | 284
94 | 7.2 | 5L | 472§ 422 280 | ae7 | 350 | 336 | A26 337 | 203 | 2897 274 | 288 | 258 243
o5 | 777 | 557 | 466 | AiB aps | 353 | 346 | 332 | 322 313 | 295 | 285 | 270 282 | 254 245
g0 | 756 | 533 | 48 | 402 370 | 347 | 330 | 317 § 307 neg | 284 | 270 | 255 | 247 238 | 230
40 | 73t | 598 | 43t | 383§ 3% a6t a1z | 289 | 280 | 280 | 286 omp | 287 | 220 | 220§ 211
60 1708 | 408 | 443 | 365 | 354 342 | po5 | 287 | 278 | 283 | 250 a9 1 22D | 242 | 203 | 1M
20 1 B85 | A8 | 895 | 348 247 | 26 | 270 | 268 | 256 247 | s34 1 249 | 263 | 185 188 | 1.78
w | gE3 | 4Bt | 375 | 332 | a2 | 280 opd | 251 | 241 | 232 | 218 | 204 182 | 479 | 170 | 158
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B.6A Critical Values of the F Distribution (o = .05}

Deprees of Frendom for the Numerator

8

7

8

L

12

15

24

Do ~Im R

PRV R
=g s

15

Degress of Frasdom for the Danomingior
>

® PENpm

aNEa

8.4
855
684
579

M
474
446
426
| 440

398 |

381
174
268

363
356
35§
348
| 247

242

332

- 3.5
3

216
182

241

182
942

519

453
412
384

348

k)
i

24
183
B
518
495

4.28
57
a8
337
12

18
10
292
28
2

24
21
258
283
26

25
285
253
251
248

242
234
5
218
i

=

184
2.89
845
488

421
374
350
32
AL

301
Al
283
2768
2H

268
261
258
254
251

249
246
244
242
248

233
225
237
249
2N

ng
184
B85
and
482

415
37
a4
azn
307

285
25
ref
27
284

258
25
251
248
245

242
240
287
23
234

2.3
218
218
20
154

Ba

5 RREER BE

12
24
1%
1.58

2
194
87
598
474

406
364
135
34
298

285
275

E BEY

245
241

208
198
19
143

244
184
874
581
468

4.08
357
328
o7
284

279
284
288
253
248

242
2.38
234
P
2

22
223
228
218
216

208
200
182
183
1.75

184

12
210

205
s
&

14
184
178
166
15¢

a8
185
864

453

4
342

274

281
251
242

224
218
FALY
rAL
208

245

20t
138
19

140
£70
161
152

195

LS
450

8
338
a8
288
210

257
241
238
23

218
21k
211
297
204

8
198
1%
154
192

184
174
185
155
146

1

185
858
572
445

aw
334
304
28
268

243
24

220

215
210
206
283
1.5

195
194
19
188
1.87

U7
158
150
130
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