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SECTION A (Total: 100 marks)

Answer FOUR (4) questions.

Please use the answer booklet provided.

Giuestion 1

Answer all questions below.

(a)

(b}

A large accounting firm reports that the average time required to complete an individual tax
audit is 20 hours, with a population standard deviation of 5 hours. A senior audit manager
randomly selects 66 compileted tax audit cases to evaluate the efficiency of the audit
department. Based on this information:

i Calculate the probability that the sample mean audit completion time exceeds 18.5
hours.

{3 marks)

ii. Determine the probability that the sample mean completion time lies between 18.8 and
21.5 hours,

{4 marks)

A retail analytics company in Malaysia is analyzing whether there is a difference in the
average amount spent per transaction between customers shopping during weekday
promotional campaigns and customers shopping during weekend promotional campaigns, as
marketing strategies are being evaluated to maximize sales performance. A random sample
of 27 weekday promotional shoppers recorded an average spending of RM85 with a sample
standard deviation of RM18, while a random sample of 28 weekend promotional shoppers
recorded an average spending of RM87 with a sample standard deviation of RM21.
Construct a 89% confidence interval for the difference between the two population mean
transaction amounts.

Refer Below - Table1 : . .

{6 marks)
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Table 1: .
ny = 27 ny — 29
.??1 —_— 85 552 — 97
Sq = 18 Se — 21
{c) The internal audit department of Petronas is investigating whether there is a significant

(d)

relationship between employee department and the occurrence of accounting errors detected
during annual financial audits after the company implemented a new computerized
accounting information system. Employees were classified according to four departments —
Finance, Purchasing, Human Resource, and Operations — while audit findings were
categorized into three types of accounting errors: Documentation Errors, Galculation Errors,
and Reporting Errors. The audit manager collected data from 400 audit cases across multiple
branches, and accounting students are required fo apply the chi-sguare fest of independence
at the 5% significance leve! to determine whether department type is associated with the type
of accounting errors identified during the audit process.

Department | Documentation | Calculation Reporting Total
Errors Error Errors
Finance 28 35 17 80
Purchasing 42 31 27 160
HR 28 18 22 65
Cperations 55 46 54 155
Total 150 130 120 4G0

Calculate the expected frequency.
{4 marks}

A university researcher wants to study the relationship between the number of hours
students spend playing video games each week and their cumulative grade point averages
(CGPA), because excessive gaming may influence academic performance. The following
data in the table below are collected from seven studenis. Compute the cotrelation coefficient
and interpret your answer.

Refer Below - Table2 : . .

{5 marks)
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Video Game Hours per Week(x) CGPA(y)
2 | 382
4 3.65
6 3.42
8 3.21
10 3.05
12 2.88
18 2.60
{e) The cost accounting department of Petronas is conducting a detailed inflation analysis to

evaluate how changes in key production input costs have affected overall manufacturing
expenses between 2024 (base year) and 2025 (current year). The finance manager is
particularly interested in comparing different index number methods — Laspeyres, Paasche,
and Fisher's ldeal Index — to determine the most accurate measure of cost inflation in the
production process. Three major inputs are considered: raw materials, labour hours, and
energy consumption, and both price and cuantity data for the two years have been collected

for analysis by accounting students.

S : I 2008
. input- -l Price(RM) - Price{RM): | = Quantity
Raw Materials 50 B5 120
Labour Hours 40 48 90
Energy 30 36 70
Calculate the Laspeyres Quantity Index.
(3 marks)
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Question 2

Answer all questions below.

(a)

®)

©

EAB11603 STATISTICS FOR ACCOUNTING

An automotive engineer wants to estimate the cost of repairing a car that experiences a 25
MPH head-on collision. He crashes 24 cars, and the average repair is $11,000. The standard
deviation of the 24-cars is $2,500. Provide a 95% confidence interval for the true mean cost
of repair.

{4 marks)

A cinema company ciaims that customers spend an average of 2.5 hours at its movie
theaters, including time spent watching movies and purchasing refreshments. A husiness
analyst believes that the average time has increased because more customers are attending
extended premium screenings. A random sample of 27 customers shows an average stay of
2.9 hours with a sample standard deviation of 0.7 hours. Using a significance level of 0.05,
test whether there is sufficient evidence to support the analyst's belief.

i. State the hypothesis.

(1 marks)
ii. Calculate the test statistic.

{2 marks)
iii. Make your decision and interpret your answer.

{2 marks}

The internal audit division of Maybank is conducting a study to determine whether there is a
relationship between branch location and types of internal control weaknesses detected
during audits after a system upgrade. Branches are grouped into four regions — Central,
Northern, Southern, and East Coast — while weaknesses are classified into three categories:
Cash Handling Errors, Authorization Errors, and System Entry Errors. Data from 480 audit
findings were collected, and students are required to apply a chi-square test of independence
at the 5% significance level.

Regioh Cash Authorization | System Entry Totat
Handling

Central 38 42 40 120
Northern 30 35 35 100
Southemn 45 40 35 120

East Coast 32 40 68 140
Total 145 157 178 480
Find the expected value.
(4 marks)
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A manufacturing engineer wants to examine the relationship between the number of hours a
machine operates continuously and the amount of energy consumed during production,
because understanding energy usage patterns may help reduce operating costs. Data from

six production days are given below:
Refer Below - Table3 : . .

Table 3: .

" Machine OperatingHours 00 |

~ Energy Consumption (KWh}{y)

3 120
5 165
6 190
B 245
10 298
12 360

i Draw a scatter diagram.

il Compute the correlation coefficient, r.

ii. Interpret the relationship between x and y.

{3 marks}

(5 marks)

{1 marks)

The finance department of is analyzing whether revenue from different ticket classes has
changed significantly over time due to changes in pricing strategy and demand patterns. The
company compares 2023 {base year) and 2025 (current year) using index numbers.

Economy 200 500 250 600
Fremium 400 200 450 220
Economy
Business 800 100 800 120
Calculate the Paasche Quantity Index.
(3 marks)
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Question 3

Answer all questions below.

(a)

{b)

©

A public accounting firm reports that 90% of its audit engagements are completed within the
scheduled audit timeline agreed upon with clients. A quality-control reviewer randomly
selects 100 completed audit projects to evaluate audit efficiency. Determine the probability
that the sample proportion lies between 0.86 and 0.92.

{5 marks)

A sports scientist is comparing the average sprint completion times of athletes following two
different training programs. A random sample of 14 athletes using Training Program A
records an average sprint time of 11.8 seconds with a sample standard deviation of 0.6
seconds, while a random sample of 15 athletes using Training Program B records an
average sprint time of 12.3 seconds with a sample standard deviation of 0.7 seconds. At the
5% significance level, determine whether there is enough evidence to conclude that the

mean sprint imes differ between the two training programs.
Refer Below - Tabled : . .

(6 marks)
Table 4: .
e "jTIéi'rii_rfg::Prﬁg?ﬁmlﬁﬁ':‘“”'f' B e Trammg?rog;mms A
_ — _ m..nz:is
x =118 ¥, = 12.3
8 = 0.6 & = 0.7

A manufacturing company wants to determine whether inventory discrepancy occurrenice is
associated with warehouse Jocation. An internal audit is conducted, and the following results

ara obiained.
Refor Below - Table5 : . .
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Table 5: .
“Warehouse Location _ Inventory ‘No Discrepancy Found |  Total
L Discrepancy Found o
North Region 52 148 200
Gentral Region 37 163 200
South Region 61 139 200
Total 150 450 800
i Formulate the hypotheses.
{1 marks)
ii. Compute the expected frequencies.
{4 marks)

{d)

A logistics company wants to study the relationship between defivery distance and fuel costs
for transportation vehicles, because understanding fuel expenses is important for planning
and budgeting operations. The following data are collected from seven delivery trips. Find the
least squares regression line.

{4 matks)

Refer Below - Tableb . . .
Table 6: .
T DelenDisenes@ [ Fuetostly)
35 27
50 36
65 47
80 58
95 68
110 79
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The audit and assurance department of PwC is analyzing whether the cost of audit
operations has increased significantly over time due to higher manpower costs, software
usage, and travel expenses incurred during audit engagements, and the finance manager
wants to evaluate overall cost inflation between 2024 and 2025 for budgeting and billing

purposes.
~Costltem . | Price(RM) | rica(RM) - | Quantity
Manpower 460 50 480 55
Software Tools 200 80 260 90
Travel Expenses 150 60 180 70
Calculate the LPi and PPL
(5 marks}
EAB11603 STATISTICS FOR ACCOUNTING Page 8 of 12
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Question 4

Answer all questions below.

&)

(6

(©

A retail company wants to estimate the proportion of branch managers who submit monthly
financial reports on time to the head office. A financial controller randomly selects 200 branch
reports and finds that 168 reports were submitted before the reporting deadline. Using a 90%
confidence level, construct the confidence interval for the true proportion of managers
submitting reports on time.

{4 marks)

A tech company is testing two different server configuration to determine which provides
faster website loading times and follows normal distribution. Based on prior testing, the
population standard deviation for Configuration A is known {o be 0.8 seconds and for
Configuration B is 1.0 second. A sample of 40 loading times using Configuration A has an
average of 3.2 seconds. A sample of 38 loading times using Configuration B has an average
of 3.6 secaonds. At 5% level of significance:

i State the hypotheses to test whether Configuration A has a lower mean loading time
than Configuration B.

{1 marks)

il Calculate the test statistic.
(3 marks)

ii. Determine the rejection region. Make a decision whether to reject or fail to reject the
hypothesis.

(3 marks)

A company's payroll division wants to determine whether overtime approval status is
associated with employee department. A random sample of payroll records is selected, and
the following information including the expected frequencies are obtained. Calculate the Chi
Squars test statistic.
Refor Bolow- Table7 : ..

{5 marks}
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Tahle 7: .
Department Overtime Approved | Overtime Rejected Total
Finance 73 (69.55) 17 {20.45) 90
Qperations 94 (100.45) 36{29.55) 130
Sales 88 (85) 22 {25} 110
Total 255 75 330
{d) A logistic manager is frying to understand how the distance between a warehouse and

{e)

delivery location affects the total delivery time. Below are the data after collecting data from
several deliveries under normal traffic conditions. Calculate the regression equation.

Refor Below - Table8

.

{4 marks)

Table 8
10 22
18 30
20 36
25 50
30 65

The audit and assurance department of PwC is analyzing whether the cost of audit
operations has increased significantly over time due to higher manpower costs, software
usage, and travel expenses incurred during audit engagements, and the finance manager
wants to evaluate overall cost inflation between 2024 and 2025 for budgeting and billing

purposes.

Manpower

Software Tools 200 80 260 90
Travel Expenses 150 60 180 70
Find the Fisher Quantity Index.
{5 marks)

EAB11603 STATISTICS FOR ACCOUNTING
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Question 5

Answer all guestions below.

{a)

)

{©

A hotel company reports that the average monthly maintenance expense for its hotels is
RM92,000, with a population standard deviation of RM11,500. A company accountant
randomly selects 81 months of maintenance expense records to evaiuate expense
stability. Determine the probability that the sample mean maintenance expense lies between
RM90,500 and RM83,000.

{5 marks)

A sample of 15 final-year students were found to spend on average 15 hours per week in the
university library, with a standard deviation 3 hours. A sample of 20 freshers found they
spend on average 9 hours per week in the library, with a standard deviation 5 hours. Using a
significance level 0.05, is there a sufficient evidence to conclude that final-year students
spend more time in the library than the fresher students?

(9 marks)

The internal audit depariment of IBM is evaluating whether different fraining methods for
accounting staff affect the average number of aceounting errors detected per month. Three
training methods were used: Online Training, Classroom Training, and Hybrid Training. Data
were collected from five months.

"~ Month | . ‘Online | Classroom . | - Hybrid .
1 8 6 4
2 7 5 3
3 9 6 4
4 8 7 5
5 7 g 4

Hot gty = py = piz

H,: At least one training method has a different mean number of errors.

a = 0,05
58 df Mean Squares F vatue
Treatment 36.13 2 18.07 31.07
Error 6.8 12 0.57
Totat ] 42.93 14

Find the critical value and make decision to reject or fail to reject the nuli hypothesis.
Interpret.

{3 marks)
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There has been much focused on measuring happiness in recent years. The data below are
derived from the World Happiness Report" and measure average happiness (on a scale of

1-10, obtained from a survey of citizens) and the logarithm of GDP per capita (in US $000}

for a subset of countries. These problems ask you to explore the relationship between them.

Find the correlation coefficient between happiness and In_gdp. interpret the value.

Refor Bgiow - Table9 : . .

{5 marks)

Table 9:.
Austria 7.4 10.9
Buigaria 5.4 10.14
Italy 6.5 10.6
Sweden 7.4 10.8
United Kingdom 6.9 10.7

The audit operations division of is analyzing whether the workload of audit teams has
increased due to stricter regulatory requirements, and the firm tracks workload in terms of
audit hours, client visits, and documentation tasks across two years, requiring students to

compute quantity index numbers for performance evaluation.

o U prceRM) - | o Quanfity
Audit Hours 300 350 120 150
Client Visits 200 240 100 120
Documentation 150 180 80 90
Tasks
Calculate the PPL
{3 marks)
END OF EXAMINATION PAPER
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Pooled estimator:

— _ Dingtppnis
n4FNa

B1—-02
7 =

—_1 1
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t= 512 502
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L

(o)
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Degrees of freedom in the numerator:

df =k—1,

k = number of treatments

df =(c -1 —-1)

Anova:
MST
F=: wp=m—
MSE
MsT = 3T
k—1
MSE = 3£
n—k

SST = SSTotal — SSE

Degrees of freedom in the denominator:
df =n—k,
n = number of observations

k = number of treatments

WEx)-C0@y)

= i) Ay - 092

[Cy)(Fx?)~Ex) Gyl
[nEx?)-(Zx)?]

a =

' Rgres line equation:
y=a+bx
p = [RE-CE]

[n(x?)-(Ex)?]

imple Index Number:

P, =2 % 100
Po

Paasche Index:

PR = ?’:": X 100

Laspeyres Index:

Pyt = 22220 ¢ 100

Podo

Fisher Price Index:

FPI = (Laspeyres Index X Paasche Index)®®
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STANDARD NORMAL TABLE (2)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean. For example, for z= 1.26 the area under
the curve between the mean {0} and z is 0.3944.

0.0000 00040 00080 00120 00160 00190 0.0239 0.027¢ 0.0319 0.0359
0.1 00388 0.0438 0.0478 00517 0.0557 0.0596 0.0636 008675 0.0714 0.0753
0.21 00793 0.0832 0.0871 0.0910 00848 0.0987 0.1026 0.1064 0.1103 0.1141
0.31] 01179 01217 01255 01293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.4 0.1554 0.1581 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
05} 01915 01950 0.1985 0.2019 02054 0.2088 02123 02157 02180 02224
0.6 ] 0.2257 0.2281 0.2324 02357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2548
0.7 02580 0.2611 0.2642 0.2673 0.2704 0.2734 02764 02704 02823 0.2852
08| o2881 02010 02038 02869 02805 0.3023 030561 03078 03106 0.3133
091 03150 03186 0.3212 03238 0.3264 03289 0.3315 0.3340 03365 0.3389
1,01 0.3413 02438 03461 0.3485 0.3508 10,3513 03654 03577 03528 0.3621
1.1] 0.3643 0.3665 0.3686 0.3708 03720 03749 0.8770 0.3790 0.3810 0.3830
1.2 0.3840 0.3868 03888 0.3007 0.3925 03944 0.3062 0.3980 0.3997 04015
1.3] 0.4032 04048 04086 0.4082 040899 04115 04131 04147 04162 04177
141 0.4192 04207 (0.4222 0.4236 04251 04265 04278 04202 04306 04319

151 0.4332 04845 04357 0.4370 0.4382 04394 04406 0.4418 04429 0.4441
1.6 04452 04463 0.4474 0.4484 04495 04505 04515 04526 04535 04545
1.7] 04554 0.4564 04573 0.4582 04591 04599 0.4608 0.4616 04825 04633
1.81 0.4641 0.4640 04656 0.4664 04671 04678 0.4686 04693 0.4609 0.4708
191 0.4713 04719 0.4726 04732 0.4738 04744 04750 047568 04761 04767
20| 04772 04778 04783 04788 0.4793 04798 04803 04808 04812 04817
211 04821 0.4826 04830 0.4834 04838 04842 04846 04850 04854 04857
22| 0.4861 04864 0.4868 04871 04875 04878 04881 (.4884 0.4887 0.4890
231 04893 0.4806 0.4808 0.4901 0.4904 0.4908 048090 04911 04913 04916

24| 040918 04920 04922 040925 04927 04929 04931 04982 0.4934 04936
251 04038 040406 0.4941 0.4948 0.4945 0.4946 04948 04049 04951 04952
2.6 0.4953 0.4955 04956 0.4057 0.4959 04960 0.4961 04962 04963 0.4964
271 04965 0.4966 0.4967 0.4968 0.4869 0.4970 04971 04972 04973 04974
28| 04974 04975 0.4976 0.4977 04977 04978 04979 04878 04980 0.4981
2.9 04081 04982 04982 0.4983 0.4584 0.4984 04985 04985 0.4986 0.4986
3.0 ] 04987 0.4987 0.4887 0.4988 0.4988 04989 0.4889 0.49898 0.4980 0.4990
3.1 | 04890 04991 0.4991 0.4991 04992 04892 0.4982 04992 0.48993 0.4893
321 04993 0.4083 0.49%4 04994 0.4994 0.4994 04994 04895 04895 0.4995
3.3] 04995 0.4995 0.4985 0.4896 0.4996 04996 04996 04996 04996 0.4997
341 04997 04997 0.4997 0.4007 0.4997 0.4897 0.4997 04897 0.4987 0.4588

I ooo| o001 oo2[ o03] oo04] o0o05] o006] 007] o008 009
0.0
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Standard Normal Cumulative Probabliity Table

Cumlative probabilies for POSITIVE Z-values sre shown in the folowing table:

0.8 Booo0 05040 05080 05120 05160 05188 0.5239 05079 05358 05358
o4 05396 05438 08476 05517 05557 05506 05636 05678 GETIA 0575
0.2 05793 05832 GS871  O5DI0  O5MB 05067 06026 05064 05108 DMt
0.3 CEIT0 06217 0E255 06203 ORI 06068 0606 OSM3 GHAB0 06517

o4 BESSA 06T  OSE2B  0GE8E  OATO0 04736 06172 06808 G684 DESTS

s GEOE 06050  G6SS5 07049 07054 0088 02D 67957 oM o
06 AT 07288  OTRA LYY G738 022 OV 0BG i v e &
o 07580 076V 07642  DIETR 0704 OTTHM QTN B7IM G723 07ER2
0.8 BYAST 07010 07835 07T 00968 08023 BAGSt  GAYTS 0816 0B
09 GAi5S 08186 08212 08238 0B64  0.A288 0835 O.BMO 68365 0830

R.06 n.ot 0.08 2.08

1.8 08413 OBA38  LAA6T O84S 08508 0851 06504 O.B577 085306 GBEX
1.4 G643 08665 0B6E6 D.EM8 08728 08MS  OBTT0  OETRC G.B810 08830
12 ABS{S 0B8N0 GASAR 08007 0895  0AGH4 08062 00080 0BT 0H015
1.3 00082 GO04E 00DEE  0D0S2  GH080 08NS G8Il o.atd7 09162 09E¥7
14 oater 00207 GPXR2 09236  0HeS1 08266 0627 02 0906 DENS

13 aH¥iz 09345 U7 000 00352  GA3M 00406 GoMtE 0GA20 Dl
1.6 00452 00463 09474 09484  GIMO5 08505 085S 09525 G 06545
1.7 pONSE 09564 08573 OMBE2 0561 08500 09608 o6 0OE2S  G.N633
1.8 O954% 00640 00856 DOSSA 08671 DOETS 0068 G693 G06R0  BEYOR
1.9 05743 0OTIS  OUT6 00732 09738 G4 0950 GOTEE Q96 08767

24 GoTTZ 05776  GEYE3  0O7TES  0O793 04788 08A03  C.ON8 oMtz 09817
2.4 00830 05826 0S830 00834 09838 09842  OOBME 00850 08854 00857
2 G861 O0BGe OODES 008N 0.08F5 0067 0066t co6s4  GeBa? 0800
23 foaus 00806 00HO8 DO 0.BS04 09006 0809 00911 68893 00948
24 G40%E  00W0 06RZ2 05023  U802Y  0e20 0O 0683E 05034 0836

25 0408 0OM0 G554 008 OOMS  0oas 00ME Oo049  09R5E DS
28 G695 ©0HOSS 00856 00057 09950 08960 08061 G4RG2  QoBE3 (064
@7 GHb65 05066 O.SDEY OOEGA (0060 08070 09071 G2 60873 GHANM
28 aourd 005 GRGY6  6O0YY  09SYY 0078 00070 Gosve G080  0.0081
29 G581 0S0R2 GOBA2  OOMA3  G.0084 00084 09085 oLees 00806  0.URGE

38 00087 0S06Y 09557 00888 00068 00668  0.9088 a0680  GH00 05890
34 00000  ODOST D00t DH06T  GESE2  0BM2 002 coeb: GO9E3 03
32 G4003 00083 0900  DOUMM  A6004 00054 (0064 nooes 08085 00008
33 0005 ODMS  0H0eS  OPBYE 09006 08096 00096 00086 G006 oven?
34 oOUaT  0OUST  GSEY  DMNT 00T 0.0MT 06687 0000r  Ge%Y 09Nl
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Standard Normal Cumulative Probability Table

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

z G090 001 Doz DO 004 005 006
-3k 080063 [iX 0903 0.0003 0.0603 0.0063 0.0003 0.0003
-3.3 0.0065 0,0005 0.0005 00004 D.O004 £.0004 0.0004
3.2 0.0007 a.0007 0.0006 0.0006 03.0006 0.0006 4.0006
34 BOGI0 0000 DDODOS D.00DB 0008  DO0008 00008
3.0 0.0013 800138 0.0043 80012 0.0012 0.0014 00011

-2.8 00019 00018 00018 00017 00016 00016 00015
2.8 00026 00025 00024 00023 00023 00022 0.0021
2.7 00035 00034 00033 00032 00081 O 0030 00029
~25 00047 00045 0.0044 00043 00041 00040  0.0038 L1 3>
2% | 00062 00060 00059 00057 00055 00054 00052 O Q051 0.0049  0.0048

24 p.OOB2  0.0DBD 00078 0.0075 00073 00071 0.0069  0.0068 00066  0.0064
«2.3 00107 00104 00102 00090 00096 00094 00081 D00B9 00087 £.0084
-2.2 00138 0013 £0132 00120 00125 00122 0018 G016 0on3 00110
«24 0017¢ 00174 00176 00166 00162 00158 Q0154 00150 00146  0.0143
~20 00228 00222 04217 00212 00207 00202 00187 00132 oM & 00183

-1.9 0o287 00281 GO274 (0268 00262 00256 00250 00244 00238 0.0233
1.8 00350 00351 00344 00336 00328 00322 00314 00307 O 0361 00264
Ay | 00448 00438 00427 o048 00400 00401 00392 00388 00875 00567
1.6 00548 00537 00526 00516 00505 00495 00485 00475 0.0465 G.0455
-1.5 00868 00655 DO643 00630 00618 O0B06 0054 Q0582 p057M1  D.O55D

~14 0OBOS D.0793 OOT78 00784 00746 00735 00721 0.078 0.0554 00681
-1.3 DOS6E 00959 0083 00998 00901 00885 00869 00853 O 0838  0.0823
A2 D451 0493% 01112 04093 04075 03056 04038 0.9020 01003 00885
«4.4 04357 04335 01314 01202 84271 04251 04230 o210 a1 01170
A0 0.4587 0.4562 04538 01515 01492 04469 01446 0.1423 g4t 01379

09 0.1844 01814 04788 04762 04736 04741 01685  0.1680 Das3s 04611
0.8 02410 02000 02061 02033 02005 04977 01348 03022  0.064 81867
A7 02420 02380 02358 02327 02206 02266 02236 02206 02177 42148
0.8 OZts 02700 02676 02643 02611 D2578 02566 02514 0.2483 02451
0.5 03085 03050 030156 02081 02046 02012 0277 02843 02818 02778

L4 03446 05A0D  0.3372 03336 03300 03284 03228 03192 03156 03
0.3 043824 O0AYA3  DSTAS  087O7 03860 03632 03584 O 3857 63520 03483
D2 04207 04168 D418 04050 04052 04013 03074 03836 03897 03859
0.1 04602 04562 G452 04483 04443 04404 04364 04325 04286 04247
40 05000 04960 04920 04880 04840 04801 04761 04721 04681 04541
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B.5 Student’st Distribution

A /X

—+ t 4+ 8 F -+ 0 1
Confidence ferval L ft-tailod test Rlight-iziled test “two-tailed test
Contidence Jlorwis, ¢ Gorfidence Inleswis, ¢
mfmtm|m|m1w mlmim}mim]m
Levelal Signthicanor Tt Dne-Talled Test, tovel of Sigaiticance Sor Dac-Talled Teal, o
o a.fa[m;m!wimie.m wasuinnslm[mlm!nm
Lavet of Sigeificance o Two-Talled Test, o Lves of Signifizance for Teo-Talled Tesl, o
T2 | o4 | am | ome | 00 e bon| o | oos | em | oo oot
T HErs | 62t | 12706 | $1B2% | BAEST | 35518 360 13061 1668 | 2008 | 243 | RYW ;3582
2 | 1886 | 2020 | 4408 | 6985 | 005 | 3150 ar] 1ms1 1es7| zope | 2431 2ZRS | 35H
2] 1ess | zasa | 3ame | 4B41 | 681 | 1294 aa] 1908 | vess| 2om4 | 24m | 272§ 356D
a | 1sm [ zeme b 27 | sz | 40k | B | 14| iees| woz3 | 24 | 2708 | 358
5 | 1a7s | 2015 | 251 | 33 | aOm | 6o 0 1o0s| ema| mem | zami 24 | 3ER
g1 1440 | 194 | 2447 | 3383 | 3¥7 | 5880 a1 1o sey| zome | pamo| 2700 | 4sM
7 | 1 | 1mes | 2ms | 2em | 34e | SAm gzl vaop| iser) amE | 248 | 2088 | 35
8 ) tae7 [ 1EE0 | 2308 | wEMR | 135 [ G041 & taet iss| 207 | 24| 2805 | 38W
g | 18 | teme | umer b o2Em | amss | 4761 sl 130v) iseo| zms | 2me| zEm | 35%
wg | oyare borere | o2z | omee | R0 | 45 51 1amv] tem| zod | 241 2em | 35
v | 13t | os7oe [ 2o | 278 | 8306 | 447 ] 1] wge) zes | 2mo| 288 8515
12 | tase §oyye b ozam | ouemy | BASE | A3 &| tH0| iEE| amz | 2408 | 2885 | 350
13 | tase |17 | o2iea | ozese | oamp ] ezn 48! 1me] g7 2oy | zagr | oeER ) B80S
14 ] 1ms |age | oo | 2em | 297 | M ] 1291 & | 200 | 2405 | 260 | 830
15 | 1381 | 17R3 | enm | 2eRR | 2847 4073 sol woon| terel cooe | 2405 | 26 | 3488
aw | ey §uzes | i | esmy | 2em 4215 s1] ssmel vers| 2008 f 2402 2676 | 3R

148 1675 | 2007 | 2400 2674 3448
12881 AT | ZOG 2309 2872 3484
1207 | tERD 2088 ) 23w 281 2480
1T 1ETR ] 2004 2.3 2668 3476

1207 | 1673|2003 | 2306 | 26HT 473
1207 47| 2000 | 23 268 3476
16| $E72| 2002 | 262 | IR 3.465
126 weT | 2561 2862 3483
1205 167 | 20001 2300 | 2880 3460

1200 tevo| uooo | 2| 28R 2457
1295 16707 thew | 234 2857 3454

7o} 1833 | 1Ia 240 2587 2808 345
18 | 1380 | 17 230 25852 2878 g
19| 1328 | TR [ 2808 253 2881 3383
20 | 142 | WS 2088 2528 2.545 3550

1323 | 17 2080 2518 283 3819
1221 | WIE 2074 2508 2810 agae
138 | 174 2068 2508 2807 3768
1318 | L 2084 240 299 3745
1318 | 1708 2080 2485 28T &

tHs | 1706 2556 2478 ExrE 807
1314 | Li03 2058 2473 2 350
1701 2048 248 2361 3574
1341 | 1608 208 2482 2758 3650
1518 | 18 fra: v 2457 2750 3545

1308 | 1566 204 2453 2744 fif e
1308 | 18 2087 | 244 2738 agze
1308 | 188 2035 | 2445 2733 3611
1807 | 1AW | 2ha 2441 2728 38M
1306 | 1800 | 2030 | 2438 2724 asn

12051 vese| 1oee | 2208 | 2685 | 3449
1oos | toRa| teo7 | 2a8E | 26S | 37

1205+ w668 )  LM9Y | 2384 26& B4
12041 1868| 1866 | 2388 | 265 3442
1204] 1888 1895 | 2882 | 25¥ 3430
1208 667 | 1885 | 2382 284 3437
1204 1BETL 1904 | 238t 2548 3435

HeBRY SYRNE RENNN
g
(=3

48252 RRYAG2 BIWAY HRBS
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B.5 Student’st Distribution {concluded)

ConBdence: infervals, © Candidence imervals, ¢
B% | W% | % | % | ok | soN W | W% [ B% | WN | sew | e
Laveed of Sigoifcance bor Doe-Telled Teet, Lavvek of Sigaificance for One-Talod Test,
# | 040 | O | 005 | 08 | OX6 | 000 o [ 040] 606 | 085 | oRt | 005 | 000
Lavel of Sigaificance for Tiw-Tslled Tost, ox Loval of Sigeiticance Tor Two-Tallod Tesl, s
02 | o0 | O | 0% | fm | oo om | o] o] ox | oo | oo

1294 | 5667 | 1804 | 230 | 2807 | 34m
1203 | 1688 | 1930 239 2848 | 34n
1263 | 6686 | 1893 [ 2570 | 2845 | 34W
1203 | 1566 | 1083 | 298 | BB | 34F
1203 | LBSS | 1892 | 2977 | 2643 | 345

1207 | 1665 | TED2 | 2376 | 2Af2 | 4R
12493 | weEe | 1 2376 | 2841 | 342
1202 | 1665 | 1A 2R 2640 | 3430
1202 | 1884 1980 2374 284 | 348
1202 | HEGE | 1880 | 230 2630 | 2418

1297 | 1BB4 LIRS | 2973 | 263 ; 3415
T2 | LR 1086 2373 | 263 | 3413
1292 | EeE | 1M 25 | 283 | 3492

120t | IEGZ| w867 ] 2580 ¢ 2483 5403
1208 | 18RZ L TAEF | MR | 28m 3402

w2t wee2| tee ) 28| 28% 3451
1201 | fEGR | 1886 ¢ 23887 2483 3.3
120% | 186Y | 1686 2367 | 263 3.8
1201 | 166t 1866 | 237 [ 253 a7
tEET | TOES | 2966 | 262 3396

1200 16 5] 2% | 281 330
120 166t 18RS | 235 | 28w 33
1200 | nEGI | e84 | 235 3 28X am
1209 | 3880 | 1884 [ 2388 | 2% 3502
1200] wesa| 1984 | 23| 28 330

Zgp9y BKEEsSe B
8

2Eg HYRS SIS FFuN

o | 8BS | tpBG | 272 | ZE3S | 340 W0 | 12| e8| 1eD ] &38| 28 | 3aW
1oz | vEe3 | 1e88 | 2am | 2835 | 340 140 | 1288 TES | LEIT | 238 | 260 236

w0 § ter ] oies] 1w | amsp | ozemw | Adm
togt | tBGT | voes | 24 | 2838 | 3407 180 1 1286 | tAS3| eI 2T ] 2sta | LM
1991 | 1A03 | uBEE | W0} 263 | 240 200 | 128 | uBsT| ve7R | 235 | 2801 ) 23
T2oi | tese | 1987 | 2080 | 2633 | 3405 w | 1283 5G| 190 ] 2am | 25m | s
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Table A4 Criticalvatues of the x? distribution

Thevatues in the table give the critical values of Y2 whith ot off the area in the
right-hiand tail given at the top of the colurtn.

x
Area in sight-hand tail

¥ 0895 0350 0575 0.550 0300 6750 6500
1 352704.107%% 157088.107% 882069.5077 g3z18107" 6157508 01015308 0454830
2 80100251 002061007 00506356 0102587 0210721 0575364 138629
3 00717218 0114832 6215795 0351846 0584374  L212534 236557
5 0.705989 5257109 DABA41Y 0710723 1053623 182256 335669
5 0A1IT42 0554298 0831212 1145876 161031 257480 435145
& 0675727 0872080 123734 163538 220413 345460 534812
? 0388256 1735043 168987 216735 283313 425485 £.34581
8 1.34441 164650 2317973 273264 348954 507064 734812
q 1.73493 2087490 270038 332511 A16816 529883 834283
10 2.15586 255821 324687 394030 486518 £73720 934182
11 260322 305348 381578 457481 557778 758414 103410
12 107382 357057 2445378 5.22603 630380 B.43B42 11.3403
13 356563 430682 500875 585186 04150 925807 123398
14 AHT457 466043 552873 557053 778953 101653 133393
15 160002 5,22835 526714 726094 854676 110365 123389
15 544221 551221 £90756 786165 931224 118122 15,3385
17 569722 BADTTE 756419 867176 100852 127519 153382
18 526480 701491 B.23075 935046 10.8645 135753 173379
19 684397 763273 £.50652 101370 116508 145520 183377
20 743384 826040 459078 108508 126426 154518 193374
2% HO3365 854720 1028253 115913 13.2995 16,3444 203372
22 gEAze2 854748 109823 123380 140415 17.2396 213370
23 426043 1619467 1156856 130605 145480 121373 223368
24 98BEDY 184564 124012 138484 15,6587 190373 233367
25 105197 115240 111157 145114 164734 195343 24,3256
P 111602 123981 138439 1537462 112913 2084348 25.3365
7 118076 128785 145734 161544 181139 211454 263363
28 122613 135647 45,3079 169278 188352 228572 273362
9 1313211 147565 160471 177084 187677 23.5666 283361
30 137867 148535 167908 184927 205992 284776 29.3360
ap 207085 2215643 244330 265093 296505 336603 393353
50 278507 297067 323574 347643 375836 475421 48,3348
69 155345 374848 A04817 431880 46,4589 52,2938 58,3347
70 432752 45,4817 487576 517393 55,3289 61,6983 £93345
80 EIRTAL 535401 571532 £0.3915 642778 71.1545 78,3343
80 591863 L7581 6554585 £9.1260 73,8811 806247 803342
1060 £7.3276 700648 742219 778205 82.3581 881332 69,3341
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v 0.250 4160 5050 09025 G010 0085 0003
1 132330 270554 00384146 502389 653450 787944 10828
2 277258 460517 599146 1371776 521034 105966 13816
3 410834 625138 781473 934840 11.3449 128382 16.265
4 538827 127948 0ABTY3 11.1433 132767 148603 18467
5 662568 5.23636 110755 128325 150863 167436 20515
& 84080 106246 125916 14.4454 168119 185476 22458
7 50371k 120170 0671 160128 184753 202177 24322
8 plizakis 133616 185073 175345 200802 218550 25125
: 113888 146837 163180 180228 216660 235834 21877

10 125489 158872 183070 204832 232093 251882 20588

1t 137007 172750 195751 219200 247250 26¥5868 31.264

¥4 148454 18.5493 2102861 233367 26,2170 28.2995 32308

13 159839 138118 22,3620 247356 276882 288195 34528

1] 171168 210643 236848 26.1188 281412 313184 36123

15 18.2451 223071 245958 274384 305778 328013 ITRET

15 93688 235418 26.29862 28.8454 319998 34.2672 28952

7 204887 247850 275871 3pa9ie 33.4087 357185 46750

i3 216049 2539884 288693 315264 348053 371565 42312

19 227178 212038 361435 32.8523 361908 3nne23 43820

0 238277 2BA4120 314108 3416986 375662 3955968 45315

21 245348 255151 325708 354789 388322 414018 46797

2 2640393 308133 339244 367807 40,2894 A2.1957 48268

23 ZL1413 32.006% 3531725 380756 416384 431813 44728

24 ZBZ24LE 331962 364150 39.3681 429798 455585 51479

25 29,3389 343816 376525 406465 443141 4648279 52618

26 304346 355632 388851 419232 456417 48,2888 54052

27 315284 367412 401133 431945 469629 435449 55476

28 326205 378150 41.337% 44,4608 4B.2782 509934 56892

29 337109 350875 425570 457223 4858718 $2.3356 58301

38 347997 402560 437730 469792 SU:8922 §36720 59703

40 45.6160 518051 £5.7585 58.3417 636907 66,7660 73402

50 56.3336 631671 675048 TLA202 61538 945500 865661

50 5649815 7438970 750819 B3.2977 88.3754 j1.9517 586067

7o TE5TST 855210 865312 §s0232 100425 104.215 11238

a0 881303 865782 101879 106625 112329 116321 124839

48 986499 107585 113345 118136 124116 128239 137208

100 108141 118498 124342 129561 135807 140169 148349
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B.6B Critical Values of the F Distribution (o = .01)

Degrees of Freedom Tor the Mumeraior

4052 1 5000 | 5403 | 5625 | 57ee | Sonu | 5028 ¢ 5SBY | 6022 | 60OG | G106 | 6157 | 6208 ) 235 | 62681 €287
985 | 200 | 992 | 982 | 993 | 993 | DG4 | 994 | 984 | 934 | 904 | 004 | B4 | 995 | 8G5 | 95
541 | 308 | 205 | 287 | 282 | 200 | W7 | 75 | 3 | 72| A1 | 269 | 267 | 266 | 285 | 2064
292 | 186} 167 | 1608 | 155 | 952 | 150 | 48 | 147 | 145 | 44 | 142 | 140 | 138 | 138§ 137
163 | 1331 123 § 114 ] 110 | 107 | 105 | 03 | 402 | 401 | 989 | 972 | 955 | 947 | 038 | 920

a7l mo ] o7e | 915 | 875 | 847 | 626 { 840 | 788 | VEF | V2| TH6 | V4D | 781 | 723 74
122 | 955 ) 545 | 785 | 746 | 710 | 600 | 684 | 672 | 662 | 647 | 631 | 615 | 607 | 588 | 5M
163 | 865 | 750 | 701 | 683 | 637 | 548 | 803 | 591 | 5Bt | 567 | 52 | 536 | 528 | 520 | 512
106 | 502 ] 600 | 642 | 606 | 580 | 561 | 547 | 535 | 526 | B4Y | 496 | 481 | 473 | 485 | 45/
106 ] 75561 655 | 590 | 564 | 530 | 520 | 506 | 404 | 485 | 47 | 456 | 441 | 433 | 425 | 407

k5 ] 721 | 622 | 567 | 532 | 507 | 480 ! 474 | 4063 | 454 | 44D ) 425 | 410 | 402 | 384 380
035 ] 695 | 505 | 541 | 506 | 482 | 464 | 450 | 439 | 430 | 448 | 401 | 386 | 378 | 370 | 3&
907 | 670 | 574 } 521 ] 486 | 482 | 444 | 430 ) 418 | 490 | 396 | 382 | 186 | 858 | 3H | 343
BOG | 651 | 558 | S04 | 460 | 445 | 428 | 414 | 403 | 354 ) 380 | 386 | 351 | 543 | 335 | 8
8GR | 636} 547 | 489 | 256 | 432 | 444 | 400 | 389 | 280 | $67 | Am2 | 387 | 320 | A 313

853 I 623 | 520 1 477 | 444 | 4320 | 403 | GR9 | 378 | 369 | 355 | 441 | 328 | 348 | 390 | Bw
g40 1 641 | 5Y8 | 467 | 43¢ | 430 | 303 | 370 | A48 | 358 | 348 | $531 | 346 | 368 | 300 | 282
823 | 60Of | 509 | 458 | 425 | 401 | 384 | 371 | 360 | 35t | 337 | 323 | 308 | 300 | 292 | 284
848 | 593 | 501 1 450 | 417 | 384 | 277 | 363 | 357 | 345 | 330 | 345 | 300 | 292 | 284 | 278
Bi0 ) 585 ] 464 | 443 | 410 | 287 | 370 | 356 | 346 | 337 | 323 | 300 | 284 | 286 | 278 | 288

B0z | 578 | 487 | 437 | A4 | 387 | 368 | 851 | 340 ; 331 | 347 | 303 | 2688 ; 280 | 272 | M4
795 | 572 | 482 | 43t | 399 | 876 ] 350 | 345 | 335 | 326 | 342 | 288 | 283 | 275 | 267 | 258
788 | 566 | 476 | 426 | 384 | 371 | 354 | 841 | 330 | 321 | 307 | 233 | 298 | 270 | 282 | 264
782 | 861 ) 472 ) 422 | 390 | as7 | S50 | 336 | 326 | G4F | 803 | 280 | 274 ] 286 | 258 | 248
prr | 557 [ Ase | 448 | 385 | 543 | 246 | 382 322 ) Gus | 200 | 285 | 27 | 282 | 284 | 28

756 | 530 ) 45t ] 402 | 870 | 347 | 880 | 347 | 807 | 288 | 284 | 270 | 255 | 247 | 23% | 2
731 | 548 | 480 | 588 | a5 | 320 | 342 | 280 | 2He | 280 | 266 | 2E2 | 237 | 228 | 220 | 201
7oa | 498 ] 413 ] 485 | 534 | 342 | 205 | 282} 2y2 | 263 | 250 | 235 ) 220 | 232 | 203 | 1M
GBS | 4781 305 ] 348 | 397 | 206 | 279 | 266 | 256 | 247 | 234 | 219 | 203 | 155 | 186 | L7
6851 481 | 878 | 332 | 302 | 280 | 264 | 251 | 241 | 237 | 248 | 204 | 188 | 17D | 170 | 168

8&#}&'\!#} £5 B G2 PR =

o e A ah
3 03 B -

Degrees of Freedom for the Denominakr
NzEsas

sBeae peRny
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B.6A Critical Values of the F Distribution (e = .05)

VAN

0 F
Degrees of Freedom for the Rumerator

1 2 3 4 | 5 8 7 2 g 1¢ 12 15 2% 24 E &

T 161 | 200 | 216 | 225 | 230 | 234 | 287 | 239 | 241 | 242 | 244 | 246 | 8 | 24 250 | 25

9l 185 | 190 102 | 102 | 193 | 103 | 184 | 184 | 194 | 194 | 194 | 194 | 184 | 195 195 | 195

2011|9055 ] 928 | 912|901 (805 |6Re | 885|880 | 878 874 870 | 856 | 854 262 | 858

£) 77 le8d ! o561 629 1 625 | 815 | BP0 | 604 | 600 | 596 | 591 | 586 | 580 | &T7 | BIE 572

clget | 5| 54t 549 | 605 | 495 | 488 | 48 | 477 | 474 | 488 | 482 | 456 | 453 450 | 446

| 6| 609 | 544 | 475 | 453 | 480 | 428 | 421 | 415 | 410 | 406 | AW 304 | s87 | 384 | 381 | 3%

7igen a0 | A% | 412 | a9y | 387 | 870 [ 373 | 368 | apd | 357 | 351 | 344 | 34 38 | 334

8 lsa | 44p | 407 | 284 | 380 | 258 | 350 | 244 | 230 | 385 | 328 | 422 | 345 | 392 | 208 3

g lses | aos ] ags | 2ss {348 2w |32 |2 | 388 | 34| 307 | 301 | 284 | 208 | 286 283

5 | 496 | a10 | 274 2de | 333 | a2 | 344 | 307 | 302 | 298] 284 | 288 | 297 | 214 270 | 266

H 41 | 494 | 208 | 250 | 236 | 320 | 200 | 301 | 295 | 200 | 285 | 279 | 272 | 2685 | 28 257 | 253

§ 9| 475 | 280 | 240 | 226 | 331 | 300 | 291 | 285 | 280 | 276 | 289 | 282 | 2M | 251 247 | 243

a @b agr lagt| st ! 21e ] ane | 2021 283 | 277 | 2H | 267 | 280 | 283 | 246 | 242 238 | 234

§- 13 ) 460 | 374 ] ss¢ | 2ti 1295 | 285 | 276 | 270 | 265 | 260 | 283 | 245 | 230 | 235 294 | 227

¥ 45 ) aoa | 2880 320 | 206 ] 290 | 279 | 271 | 284 | 250 | 258 | 248 | 240 | 233 | 228 23 | 28

E 1l 440 | 282 | aze b 30 | 285 | 274 | 266 | 259 | 254 | 240 | 242 | 235 | 228 | 224 | 240 215

g 171 845 | 250 | 3200 208 | 289 | 270 | 281 | 255 | 249 | 245 | 238 | 231 | 228 | 249 215 | 210

o | g | 44t | 255 | 215 | 293 { 277 | 265 | 258 | 251 | 248 | 241 | 234 297 | 248 | 295 % 211 | 208

g 10| 498 1252 210! 200 | 274 | 263 | 254 | 248 | 242 | 238 | 23 | 223 | 296 211 ) 207 1 208

- o | 495 | 240 ] 246 ] 287 | 271 | 250 | 251 | 245 | 299 | 235 | 23R | 220 | 242 | 208 | 204 169
3

o mo | oam | 247l 307 | 288 ) 28 (267 | 240 | 24D | 297 | 232 225 | 248 | 290 | 208 201 | 196

oy | gan | s4d | 205 | 282 | 266 | 255 | 246 | 240 | 2 | 230 223 | 205 | 07 | 2@ 1908 | 1494

o7 ! g | 340 | 200 foe0 fomd | 253 | Zad |2 [ 2@ 227 220 243 | 266 | 20 © 1% | 18

28| 426 | 340 ) 301 | 278 | 262 | 251 | 242 | 238 | 290 225 1 2381 241 | 203 ) 198 ) 104 | 189

| oc | 494 | 320 200 | 276 | 280 | 240 | 240 | 234 | 208 | 228 | 296 | 200 | 201 | 196 1482 | 187

wlatr | 332 200 | 2o | 253 ) 242 | 233 | 227 | 220 ) 218 | 209 | 201 | 183 | 189 184 | 178

401 408 | 223 ] 284 | 261 | 245 | 234 | 225 | 248 | 292 | 208 ] 200 | 182 | 184 | 179 174 | 168

e | 400 ) ass | 278 | 25 | 237 | 225 {247 [ 290 | 204 | 199 ] 162 | 184 | 1B} 1A 185 | 158

w0 | 39 | 207 | 268 ) 245 | 299 | 248 | 200 | 202 | 198 | 181 | 1R | 1F5 | 186 | 168 $55 | 456

ol ogt | ano ) 260|297 {228 210|200 | 104 | 188 | 183 | 175 | 187 | 167 | 157 | 146 1.38
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