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NOTE
In revising and combining the former Volumes 2 and 4 in this series, the appendix con­

cerning “Random Systematic” sampling has been omitted. The uses of systematic sampling 
in auditing will be discussed in a future publication.

Tables 1, 2, 3 and 4-A are based on the Tables of the Cumulative Binomial Probability 
Distribution, Volume 35 of The Annals of the Computation Laboratory of Harvard University 
(1955). No rounding was used in preparing the tables, and consequently the reliability will 
often exceed that given in the table heading. Tables 4-B and 4-C are based on the hyper­
geometric distribution.

Since attribute sampling can be used in accounting as well as auditing applications, 
the tables show precision limits ranging up to 50%, even though such limits are seldom appro­
priate in auditing.
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APPENDIX I

DEVELOPMENT OF DISCOVERY 
SAMPLING VALUES 

BINOMIAL DISTRIBUTION

I-1. In some cases, an auditor may wish to 
develop discovery sampling tables which provide 
sample sizes other than those which appear in 
Exhibit IV. This appendix will explain how 
this can be done so that, for any sample size, 
n, the auditor can determine P, the probability 
of including at least one occurrence in the 
sample, for any given value of p, the true 
population rate of occurrence.

(No answer required)

1-12. Determine the logarithm of the following 
numbers:

313 2.4955

31.3 _________

3.13

1-23. Locate 5105 in the logarithm table. 
It occurs on line 32, column 4. Therefore, 
the first 3 digits of the corresponding number 
are 324. Now locate 6274 in the logarithm 
table. It occurs on line ______ , column ______ .
Therefore, the first 3 digits of the number 
are .

S-1



No answer required I-2. For populations greater than 10,000, the 
probability, P, of including at least one 
occurrence in the sample can be determined from 
the following formulae:

(1) Q = (1 - p)n or, expressed in 
logarithms,

log Q = n log (1 - p), and

(2) P = 1 - Q

Since P is the probability of finding at least 
one error, then Q must be the probability of 
finding (ONE/ZERO) errors.

1.4955 1-13. When there are no digits to the left 
of the decimal, the whole number value is

.4955 determined by adding 1 to the number of O's 
to the right of the decimal and reversing the 
sign. Thus, for .0275, the whole number 
value is -2 (1 + 1). For .00275, it would 
be -3, and for .000275, it would be

42 1-24. Once the three whole digits of the 
number have been determined, the next step is

4 to locate the decimal. The decimal is located 
after the (x + 1)th digit in the number, where

424 x is the value to the left of the decimal in 
the logarithm. Thus, in converting the 
logarithm 2.6274, the decimal appears after 
the third digit of the number. For the loga­
rithm 3.6274, the decimal appears after the 
fourth digit. To convert the logarithm 1.6274, 
the decimal would appear after the _________  
digit.

S-2



ZERO 1-3. Refer to Worksheet 9 (page S-41) in 
this supplementary section. The auditor 
seeks to determine the probability, P, of 
including at least one occurrence in a 
sample size of ______ if the population occur­
rence rate is .

1-14. Complete the following table for whole 
number values of logarithms of the numbers 
shown.

386 2

38.6 

3.86 0

.386 

.0386 -2

.00386 

second 1-25. Convert the logarithms below to real 
numbers.

Logarithm Number

1.6274 42.4

.6274 

2.6274 

S-3



160

1 (1%)

I-4. Complete Line (A) on Worksheet 9.

1

-1

-3

I-15. To determine the logarithm of any 
number, select the _____________ value from
the tables and determine the ______________  
value from the digits left of the decimal 
or O's right of the decimal.

4.24

424.0

1-26. If the logarithm is negative, a slightly 
different procedure is used. Enter the table 
with the complement of the decimal in the 
logarithm. Thus, if the logarithm were -1.7328, 
you would look up .2672 (1 - .7328) in the 
table. This occurs on line 18, column 5, and   
the first three digits of the number are .

S-4



(A) 0.99

(1.00 - .01)

I-5. Complete Line (B) on Worksheet 9 using 
the logarithm tables in Exhibit V (page S-29).

decimal

whole number

I-16. Determine the whole number values and 
logarithms of the following numbers:

Number
Decimal 
Value

Whole
Value Logarithm

275 .4393 2 2.4393

2.75 .4393

.275 .4393

.0275 .4393

185 I-27. To determine the location of the 
decimal, simply add O's to the left of the 
three digits equal to the absolute value of 
the whole number characteristic of the loga­
rithm. Thus, to find the number corresponding 
to the logarithm -1.7328, you would determine 
the three digits, 185, by locating ________  
in the logarithm table and adding one 0 to 
the left of the three digits in the number.

S-5



(B) -.0044

If you are correct, go 
to Frame I-19. Otherwise, 
continue with Frame I-6.)

I-6. To find the logarithm of any number 
using Exhibit II, the tables are entered 
by locating the first two whole digits of the 
number in the left-hand column. (ignore, for 
the time being, the location of the decimal.) 
Thus, to find the logarithm of the number 2.75, 
you would locate the line ________ in the left-
hand column.

0 .4393

-1 - .5607

-2 -1.5607

I-17. Since the quantity (1 - p) is 0.99 
on Worksheet 9 (page S-41) the decimal value 
of the logarithm from the tables is ________  
and the whole number value is ___________ .

.2672

(1 - .7328)

I-28. To convert the logarithm -1.7696 to 
a real number, locate 2304 (1 - .7696) in 
the logarithm table. Thus, we know the three 
digits are __________. Next, add one zero to
the left of the three digits, which produces 
the correct number, ________ .

S-6



27 I-7. When the line is located, proceed along 
the line until you reach the column headed by 
the third whole digit. The logarithm appears 
in this column. Thus, the logarithm of 275 
appears on line 27, column 5, and the. logarithm 
of 276 appears on line , column .

.9956

-1

1-18. Calculate log (1 - p). Correct your 
answer on Worksheet 9.

170

.0170

1-29. Determine the number corresponding to 
each of the logarithms below.

a. - .2993

b. -1.2993

c. -2.2993

S-7



27

6

I-8. The logarithm of 2.75 taken from the 
tables is .4393. The tables give only the 
decimal (fractional) value of the logarithm 
(the numbers on the right-hand side of the 
decimal point). Any whole value characteristic 
(the numbers of the left-hand side of the 
decimal) must be determined separately. Thus, 
the decimal value of the logarithm for 2.75, 
275, 2750, etc. is the same. What is the 
decimal value for 375? 3750?

-.0044

(-1 + .9956)

I-19. Enter n, the desired sample size, on 
Line (C) of Worksheet 9.

a. .502

b. .0502

c. .00502

I-30. Determine Q and enter your corrected 
answer on Line (E) of Worksheet 9.

S-8



.5740 I-9. The whole number value is determined 
by the number of digits to the left of the

.5740 decimal in the original number minus 1. Thus, 
the whole number value for 2.75 is 0 (1-1),

•

for 275 is 2 (3-1) and for 2750 is ________ .

(C) 160 I-20. Complete Line (D) of Worksheet 9.

(E) .198 I-31. The value, Q, is the probability of 
disclosing exactly 0 occurrences in a sample 
where the true population occurrence rate is 
p. The value to be calculated in developing 
the tables is the probability of finding at 
least one occurrence. Therefore,

P = 1 - Q
Calculate p and enter your answer on Line (F) 
of Worksheet 9.
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3

(4 - 1)

I-10. Calculate the whole number value of the 
logarithm for each of the following numbers:

375 _________

37.5 _________

37.58624

(D) -0.7040

(160 x -.0044)

1-21. What number corresponds to a logarithm 
of -0.7040? Enter your answer on Worksheet 9. 
Line (E).
(Note: The notation, log -1X, refers to the 
real number that has a logarithm of X. Thus, 
log -1.3010 would equal 2 since .3010 is the 
logarithm of 2.)

(F) .802 1-32. Does the calculated value of P for a 
true occurrence rate of 1% and a sample size 
of 160 agree with Table 4-A (page S-39)?
(YES/NO)
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2

1

1

I-11. The logarithm of the number is the sum 
of the whole number value and the decimal 
value. Thus, for 275, the logarithm is 
2.4393 (2 4- 0.4393), for 2750 the logarithm 
is 3.4393, and the logarithm for 27.5 is

(E) .198

(If you are correct, go 
to Frame 1-31. If not, 
continue with Frame 1-22)

1-22. Given a positive logarithm such as 
3.5105, the corresponding number is determined 
by first locating the decimal value in the 
logarithm tables. For the logarithm 3.5105, 
the decimal value is 5105. For the logarithm 
4.5105, the decimal value is .

YES 
(.802 = 80%)

END OF APPENDIX I
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1.4393

(1 + 0.4393)

NOW TURN BACK TO PAGE S-1, THE SECOND ROW, 
AND BEGIN FRAME I-12.

.5105 NOW TURN BACK TO PAGE S-1, THE THIRD ROW,
AND BEGIN FRAME 1-23.

S-12
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EXHIBIT IV
TABLE 4-A

DISCOVERY SAMPLING FOR ATTRIBUTES

FOR POPULATIONS OVER 10,000

If the population Occurrence Rate is:
Required
Sample
Size .01% .05% .1% .2% .3% .5% 1% 2%

The Probability of Discovering at Least One 
Occurrence in the Sample is:

50 2% 3% 9% 14% 22% 39% 64%
60 1% 3 6 11 16 26 45 70
70 1 3 7 13 19 30 51 76
80 1 4 8 15 21 33 55 80
90 1 4 9 16 24 36 60 84

100 1 5 10 18 26 39 63 87
120 1 6 11 21 30 45 70 91
140 1 7 13 24 34 50 76 94
160 2 8 15 27 38 55 80 96
200 2 10 18 33 45 63 87 98
240 2 11 21 38 51 70 91 99
300 3 14 26 45 59 78 95 99+
340 3 16 29 49 64 82 97 99+
400 4 18 33 55 70 87 98 99+
460 5 21 37 60 75 90 99 99+
500 5 22 39 63 78 92 99 99+
600 6 26 45 70 84 95 99+ 99+
700 7 30 50 75 88 97 99+ 99+
800 8 33 55 80 91 98 99+ 99+
900 9 36 59 83 93 99 99+ 99+

1,000 10 39 63 86 95 99 99+ 99+
1,500 14 53 78 95 99 99+ 99+ 99+
2,000 18 63 86 98 99+ 99+ 99+ 99+
2,500 22 71 92 99 99+ 99+ 99+ 99+
3,000 26 78 95 99+ 99+ 99+ 99+ 99+

Note: 99+ indicates a probability of 99.5% or greater. 
Probabilities in these tables are rounded to the nearest 
1%.
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EXHIBIT IV
TABLE 4-B

DISCOVERY SAMPLING FOR ATTRIBUTES

FOR POPULATIONS BETWEEN 5,000 AND 10,000

If the Population Occurrence Rate is:
Required 
Sample
Size .1% .2% .3% .4% .5% .75% __ 1% __ 2%

The Probability of Discovering at Least One 
Occurrence in the Sample is:

50 5% 10% 14% 18% 22% 31% 40% 64%
60 6 11 17 21 26 36 45 70
70 7 13 19 25 30 41 51 76
80 8 15 21 28 33 45 55 80
90 9 17 24 30 36 49 60 84

100 10 18 26 33 40 53 64 87
120 11 21 30 38 45 60 70 91
140 13 25 35 43 51 65 76 94
160 15 28 38 48 55 70 80 96
200 18 33 45 56 64 78 87 98
240 22 39 52 62 70 84 91 99
300 26 46 60 70 78 90 95 99+
340 29 50 65 75 82 93 97 99+
400 34 56 71 81 87 95 98 99+
460 38 61 76 85 91 97 99 99+
500 40 64 79 87 92 98 99 99+
600 46 71 84 92 96 99 99+ 99+
700 52 77 89 95 97 99+ 99+ 99+
800 57 81 92 96 98 99+ 99+ 99+
900 61 85 94 98 99 99+ 99+ 99+

1,000 65 88 96 99 99 99+ 99+ 99+
1,500 80 96 99 99+ 99+ 99+ 99+ 99+
2,000 89 99 99+ 99+ 99+ 99+ 99+ 99+

Note: 99+ indicates a probability of 99.5% or greater.
Probabilities in these tables are rounded to the nearest 
1%.
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EXHIBIT IV
TABLE 4-C

DISCOVERY SAMPLING FOR ATTRIBUTES

FOR POPULATIONS BETWEEN 2,000 AND 5,000

If the Population Occurrence Rate is:
Required 
Sample
Size .3% .4% .5% .6% .8% __ 1% 1.5% __ 2%

50

The Probability of Discovering at Least One 
Occurrence in the Sample is:

14% 18% 22% 26% 33% 40% 53% 64%
60 17 21 26 30 38 45 60 70
70 19 25 30 35 43 51 66 76
80 22 28 33 38 48 56 70 80
90 24 31 37 42 52 60 75 84

100 26 33 40 46 56 64 78 87
120 31 39 46 52 62 70 84 91
140 35 43 51 57 68 76 88 94
160 39 48 56 62 73 80 91 96
200 46 56 64 71 81 87 95 98
240 52 63 71 77 86 92 98 99
300 61 71 79 84 92 96 99 99+
340 65 76 83 88 94 97 99+ 99+
400 71 81 88 92 96 98 99+ 99+
460 77 86 91 95 98 99 99+ 99+
500 79 88 93 96 99 99 99+ 99+
600 85 92 96 98 99 99+ 99+ 99+
700 90 95 98 99 99+ 99+ 99+ 99+
800 93 97 99 99 99+ 99+ 99+ 99+
900 95 98 99 99+ 99+ 99+ 99+ 99+

1,000 97 99 99+ 99+ 99+ 99+ 99+ 99+

Note: 99+ indicates a probability of 99.5% or greater.
Probabilities in these tables are rounded to the nearest 
1%.
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EXHIBIT V

TABLES OF COMMON LOGARITHMS

Reprinted with permission from Atcheson J. Duncan, Quality 
Control and Industrial Statistics (3rd Edition, Homewood 
Illinois: Richard D. Irwin, Inc. Pages 940-941).
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EXHIBIT V

TABLES OF COMMON LOGARITHMS

Reprinted with permission from Atcheson J. Duncan, Quality 
Control and Industrial Statistics (3rd Edition, Homewood 
Illinois: Richard D. Irwin, Inc. Pages 940-941).

Sheet 2 of 2

S-30



WO
RK

SH
EE

T 
1

TA
BL

E 
1-

A

Es
ti

ma
ti

on
 S

am
pl

in
g 

Fo
r 

At
tr

ib
ut

es
 

De
te

rm
in

at
io

n 
of

 S
am

pl
e 

Si
ze

 

Re
li

ab
il

it
y 

(C
on

fi
de

nc
e 

Le
ve

l)
: 9

9%

 
De

si
re

d 
Up

pe
r 

Pr
ec

is
io

n 
Li

mi
t 

(%
)

9 
10

 
12

 
14

 
16

 
18

 
20

 
25

 
30

 
35

 
40

 
45

 
50

Fo
r 

An
ti

ci
pa

te
d 

Oc
cu

rr
en

ce
 R

at
e 

Of
:

0 0
 0 

2.
0 

4.
0 

4.
0 

6.
0 

10
.0

 
14

.0
 

18
.0

 
22

.0
 

26
.0

 
32

.0

0 0
 0 

1.
7 

3.
3 

5.
0 

5.
0 

6.
7 

11
.7

 
15

.0
 

20
.0

 
23

.3
 

28
.3

 
33

.3

0 0
 0 

1.
4 

2.
9 

4.
3 

5.
7 

7.
1 

8.
6 

12
.9

 
15

.7
 

20
.0

 
25

.7
 

30
.0

 
34

.3

0 0
 0 

1.
2 

5.
0 

6.
2 

7.
5 

8.
8 

17
.5

 
21

.2
 

26
.2

 
31

.2
 

36
.2

0 0
 0 

1.
1 

2.
2 

3.
3 

5.
6 

6.
7 

7.
8 

10
.0

 
13

.3
 

17
.8

 
22

.2
 

26
.7

 
32

.2
 

36
.7

0 
0 

.8
 

1.
7 1.7

 2.5 
3.

3 
5.

0 
6.

7 
7.

5 
9.

2 
10

.8
 

15
.0

 
20

.0
 

24
.2

 
29

.2
 

33
.3

 
38

.3

0 
0 

.6
 

1.
2 1.9

 
3.

1 
3.

8 
4.

4 
5.

6 
7.

5 
8.

8 
10

.6
 

12
.5

 
16

.9
 

21
.2

 
25

.6
 

30
.6

 
35

.0
 

40
.0

0 
.4

 
.8

 
1.

7 
2.

5 
2.

9 
3.

8 
4.

6 
5.

4 
7.

1 
8.

8 
10

.4
 

12
.1

 
13

.8
 

18
.3

 
22

.9
 

27
.5

 
32

.5
 

37
.1

 
42

.1

.3
 

.9
 

1.
5 

2.
1 

2.
9 

3.
8 

4.
4 

5.
3 

6.
2 

7.
6 

9.
4 

11
.2

 
12

.9
 

14
.7

 
19

.4
 

24
.1

 
28

.8
 

33
.5

 
38

.5
 

43
.5

0 
.4

 
1.

1 
1.

7 
2.

6 
3.

3 
4.

1 
5.

0 
5.

9 
6.

7 
8.

5 
10

.2
 

12
.0

 
13

.7
 

15
.7

 
20

.2
 

24
.8

 
29

.6
 

34
.6

 
39

.3
 

44
.3

2 
.9

 
1.

7 
2.

5 
3.

4 
4.

2 
5.

1 
6.

0 
6.

9 
7.

8 
9.

6 
11

.4
 

13
.3

 
15

.1
 

17
.0

 
21

.8
 

26
.6

 
31

.4
 

36
.3

 
41

.2
 

46
.2

 Re
qu

ir
ed

 
  S

am
pl

e 50
 

60
 

70
 

80
 

90 12
0 

16
0 

24
0 

34
0 

46
0 

10
00

S-31

Sh
ee

t 
1 

of
 2



WO
RK

SH
EE

T 
1

TA
BL

E 
1-

A
Es

ti
ma

ti
on

 S
am

pl
in

g 
Fo

r 
At

tr
ib

ut
es

 

De
te

rm
in

at
io

n 
of

 S
am

pl
e 

Si
ze

 

Re
li

ab
il

it
y 

(C
on

fi
de

nc
e 

Le
ve

l)
: 9

9%

 Desired
 up

pe
r P

re
ci

si
on

 Li
m

it (%
)

1 2 
3 

4 
5 

6 
7  8 

  9 
10

 
12

 
14

 
16

 
18

 
20

 
25

 
30

 
35

 
40

 
45

 
50

Fo
r A

nt
ic

ip
at

ed
 Oc

cu
rr

en
ce

 Ra
te

 Of
: 

  0 0 
0 

2.
0 

4.
0 

4.
0 

6.
0 

10
.0

 
14

.0
 

18
.0

 
22

.0
 

26
.0

 
32

.0

0 0
 0 

1.
7 

3.
3 

5.
0 

5.
0 

6.
7 

11
.7

 
15

.0
 

20
.0

 
23

.3
 

28
.3

 
33

.3

0 0
 0 1.4 

2.
9 

4.
3 

5.
7 

7.
1 

8.
6 

12
.9

 
15

.7
 

20
.0

 
25

.7
 

30
.0

 
34

.3
 

0 0
 0 

1.
2 

5.
0 

6.
2 

7.
5 

8.
8 

17
.5

 
21

.2
 

26
.2

 
31

.2
 

36
.2

0 0
 0 1.1 

2.
2 

3.
3 

5.
6 

6.
7 

7.
8 10.

0 13.3
 

17
.8

 22.2 
26

.7
 

32
.2

 
36

.7
 

0 
0 

.8
 1.7 

1.
7 

2.
5 

3.
3 

5.
0 

6.
7 

7.
5 

9.
2 10.

8 15.
0 

20
.0

 
24

.2
 29.2

 
33

.3
 

38
.3

 
0 

0 
.6

 1.2 
1.

9 
3.

1 3.8
 4.4 

5.
6 

7.
5 

8.
8 10.

6 12.
5 16.9

 
21

.2
 

25
.6

 
30

.6
 

35
.0

 40.0
0 

.4
 

.8
 

1.
7 

2.
5 

2.
9 

3.
8 

4.
6 

5.
4 

7.
1 

8.
8 

10
.4

 
12

.1
 

13
.8

 
18

.3
 

22
.9

 
27

.5
 

32
.5

 
37

.1
 

42
.1

.3
 

.9
 

1.
5 

2.
1 

2.
9 

3.
8 

4.
4 

5.
3 

6.
2 

7.
6 

9.
4 

11
.2

 
12

.9
 

14
.7

 
19

.4
 

24
.1

 
28

.8
 

33
.5

 
38

.5
 

43
.5

1.
1 1.7

 2.6 
3.

3 4.1
 5

.0 5
.9

 6.7 
8.

5 
10

.2
 

12
.0

 
13

.7
 

15
.7

 
20

.2
 

24
.8

 
29

.6
 

34
.6

 
39

.3
 44.3

.2
 

.9
 

1.
7 

2.
5 

3.
4 

4.
2 

5.
1 

6.
0 

6.
9 

7.
8 

9.
6 

11
.4

 
13

.3
 

15
.1

 
17

.0
 

21
.8

 
26

.6
 

31
.4

 
36

.3
 

41
.2

 
46

.2

Re
qu

ir
ed

 
Sa

m
pl

e 
Si

ze
_ 

50
 

60
 

70
 

80
 

90
 

12
0 

16
0 

24
0 

34
0 46

0 

10
00

Sh
ee

t 
2 

of
 2

S-32



WORKSHEET 2

ABC LOAN COMPANY

In the annual audit of the ABC Loan Company, the auditor must 
test the accuracy of the company's 20,000 outstanding loan 
balances. He decides to select a statistical sample to test at 
95% reliability whether more than 3% of the balances could be in 
error. He anticipates from his previous experience with the firm 
that about one percent of the balances are in error.

1. Anticipated occurrence rate

2. Specified upper precision limit

3. Reliability (confidence level)

4. Required sample size

5. Number of sample occurrences

6. Achieved upper precision limit
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WORKSHEET 4

MAJOR EASTERN UTILITY

In an audit of the Major Eastern Utility, the auditor seeks 
to test at 90% reliability whether the percentage of disburse­
ment vouchers not signed by an authorized individual 
exceeds 5%. He anticipates, from his experience with the 
organization that about 2% of the vouchers are not signed.

1. Anticipated occurrence rate

2. Desired upper precision limit

3. Reliability (confidence) level

4. Required sample size

5. Number of sample occurrences

6. Achieved upper precision limit

S-35



WORKSHEET 5

SOUTHERN MANUFACTURING COMPANY

In the annual audit of Southern Manufacturing Company, the 
auditor is examining the recorded disbursement vouchers. He 
is concerned that incorrect entries may have occurred at a 
sufficiently high rate that net income might be significantly 
in error.

For purposes of this problem, charges to balance sheet accounts 
that should properly be charged to income and expense accounts, 
and vice versa, will cause a misstatement of net income. There­
fore, such incorrect charges will be errors according to problem 
definition.

The total number of disbursement vouchers is 10,300. The auditor 
will examine 100% of the vouchers over $1,000. There are 500 such 
vouchers. For the remaining vouchers, he will use discovery 
sampling with 95% probability of discovery and a critical occurrence 
rate of 0.5% for incorrect charges.

1. Population size

2. Probability of discovery

3. Critical occurrence rate

4. Sample size

5. Number of sample occurrences
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WORKSHEET 6
TABLE 4-A

DISCOVERY SAMPLING FOR ATTRIBUTES

FOR POPULATIONS OVER 10,000

Required
If the Population Occurrence Rate is:

Sample 
Size .01% .05% .1% .2% .3% .5% 1%A 2%

The Probability of Discovering at Least One 
Occurrence in the Sample is:

50 2% 5% 9% 14% 22% 39% 64%
60 1% 3 6 11 16 26 45 70
70 1 3 7 13 19 30 51 76
80 1 4 8 15 21 33 55 80
90 1 4 9 16 24 36 60 84

100 1 5 10 18 26 39 63 87
120 1 6 11 21 30 45 70 91
140 1 7 13 24 34 50 76 94
160 2 8 15 27 38 55 80 96
200 2 10 18 33 45 63 87 98
240 2 11 21 38 51 70 91 99
300 3 14 26 45 59 78 95 99+
340 3 16 29 49 64 82 97 99+
400 4 18 33 55 70 87 98 99+
460 5 21 37 60 75 90 99 99+
500 5 22 39 63 78 92 99 99+
600 6 26 45 70 84 95 99+ 99+
700 7 30 50 75 88 97 99+ 99+
800 8 33 55 80 91 98 99+ 99+
900 9 36 59 83 93 99 99+ 99+

1,000 10 39 63 86 95 99 99+ 99+
1,500 14 53 78 95 99 99+ 99+ 99+
2,000 18 63 86 98 99+ 99+ 99+ 99+
2,500 22 71 92 99 99+ 99+ 99+ 99+
3,000 26 78 95 99+ 99+ 99+ 99+ 99+

Note: 99+ indicates a probability of 99.5% or greater.
Probabilities in these tables are rounded to the nearest 
1%.

Sheet 1 of 2
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WORKSHEET 6
TABLE 4-A

DISCOVERY SAMPLING FOR ATTRIBUTES

FOR POPULATIONS OVER 10,000

If the Population Occurrence Rate is:
Required 
Sample 
Size .01% .05% .1% .2% .3% .5% _1%A __ 2%

The Probability of Discovering at Least One
Occurrence in the Sample is:

50 2% 5% 9% 14% 22% 3 9% 64%
60 1% 3 6 11 16 26 45 70
70 1 3 7 13 19 30 51 76
80 1 4 8 15 21 33 55 80
90 1 4 9 16 24 36 60 84

100 1 5 10 18 26 39 63 87
120 1 6 11 21 30 45 70 91
140 1 7 13 24 34 50 76 94
160 2 8 15 27 38 55 80 96
200 2 10 18 33 45 63 87 98

2 11 21 38 51 70 91 _ 99
c300----3— --- 14-—-26 — --- 45------59—-- — 78- 99+
340 3 16 29 49 64 82 97 99+
400 4 18 33 55 70 87 98 99+
460 5 21 37 60 75 90 99 99+
500 5 22 39 63 78 92 99 99+
600 6 26 45 70 84 95 99+ 99+
700 7 30 50 75 88 97 99+ 99+
800 8 33 55 80 91 98 99+ 99+
900 9 36 59 83 93 99 99+ 99+

1,000 10 39 63 86 95 99 99+ 99+
1,500 14 53 78 95 99 99+ 99+ 99+
2,000 18 63 86 98 99+ 99+ 99+ 99+
2,500 22 71 92 99 99+ 99+ 99+ 99+
3,000 26 78 95 99+ 99+ 99+ 99+ 99+

Note: 99+ indicates a probability of 99.5% or greater. 
Probabilities in these tables are rounded to the nearest 
1%.

Sheet 2 of 2
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WORKSHEET 7

MODERN PRODUCERS

Modern Producers, a fast-growing electronics manufacturer, 
has approximately 2,000 hourly employees who are paid weekly 
by check from a payroll imprest fund. In addition to testing 
payroll transactions throughout the year, the auditor has 
decided to test the current payroll period for the genuineness 
of the employees listed, because of the many additions to the 
work force since last year. Names will be selected from the 
payroll journal at random.

In this particular engagement, the auditor feels that ten or more 
fictitious or unauthorized employees at any one time would be 
detected by the system itself.

As a test of his belief, and taking into consideration his other 
payroll procedures and his review of pertinent internal control 
procedures, the auditor has specified a 90% probability that his 
sample will include an example of a fictitious or unauthorized 
employee if there are .5% (10 ÷ 2000) in the population.

1. Population Size 

2. Probability of discovery 

3. Critical Occurrence Rate 

4. Sample Size

5. Number of Sample Occurrences
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WORKSHEET 8

SUBURBAN SUPPLY

In testing the 12,000 receivable balances under $500.00 at 
Suburban Supply, the auditor elects to use attribute estimation 
sampling to determine a maximum percentage of balances which 
might be in error. From his experience with the firm, he 
anticipates about 3% of the balances could contain non-critical 
errors and desires 95% reliability that the actual frequency of 
such errors does not exceed 5%.

He also decides that, when examining the sample item, he will 
keep separate note of any errors which might suggest misappropria­
tion of funds or other irregularities. Based upon considerations 
of materiality, he would limit the scope of his other work if he 
could determine that no more than 1% of the accounts had such 
irregularities at 95% reliability.

1. 1. Desired upper precision limit
(non-critical errors)

2. Anticipated occurrence rate 
(non-critical errors)

3. Reliability

4. Sample size

5. Number of non-critical errors in sample

6. Number of critical errors in sample

7. Achieved upper precision limit 
(non-critical errors)

8. Achieved upper precision limit 
(critical errors) at 1% reliability

9. Achieved upper precision limit 
(critical errors) at .5% reliability
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WORKSHEET 9

PROBLEM: Given: n = 160
p = .01
N is over 10,000

Determine: P

where: n = sample size desired
p = specified true population rate of 

occurrence
P = probability of including at least one 

occurence in sample
Q = 1 - P = probability of including 0 
occurrences in sample

Formulae: log Q = n log (1 — p)
P = 1 - Q

Line Item Reference Compute Value

(A) 1 - p Specified p 1.00 - p

(B) log (1 - p) Log tables log (A)

(C) n Specified ——

(D) n log (1 - p) — (B) x (C)

(E) Q Log tables   log -1(D)*

(F) P 1 - Q 1 - (E)

The notation, log D, indicates the real number for which the 
logarithm is D.
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SUMMARY OF VOLUME 2/4

Chapter 1

1. Estimation sampling for attributes involves estimating the 

frequency of occurrence of a specified characteristic in a given 

body of data (population). This population occurrence rate is 

estimated by the sample occurrence rate.

2. The sample estimate is evaluated in terms of its precision 

and reliability. The auditor may choose to determine either a 

precision interval or only the upper precision limit. In either 

case, the determination is made at a reliability level specified 

by the auditor.

3. The auditor will choose to calculate a precision interval when 

his objective is the estimation of the population occurrence rate. 

When he wishes to decide whether the population occurrence rate 

exceeds some prescribed limit, he will choose to calculate the 

upper precision limit only.

Chapter 2

1. Tables permit the auditor to determine a sample size required to 

achieve a desired upper precision limit at a specified reliability 

level.

2. To use the tables, the auditor is required to anticipate the 
sample occurrence rate. This rate will often be based on his previous 

experience.

3. By specifying the anticipated sample occurrence rate, the desired 

upper precision limit, and the reliability level, the appropriate 

sample size can be determined from the tables.
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Chapter 3

1. Tables are also used to evaluate the sample results. Those 

in this volume are exact if the sample is selected with replacement. 

When sampling without replacement, the tables provide a very good 

approximation when the sampling fraction

S-43

(n)  n does not exceed 5 to 10%.

If this is not the case, the tables will yield a conservative evalua­

tion; that is, the actual upper precision limit will be lower than 

the achieved limit the table indicates.

2. The evaluation tables for estimation sampling for attributes 

are based on the use of unrestricted random sampling. Furthermore, 

it is important to carefully identify the sampling unit which either 

does or does not possess the characteristic. If, for example, the 

sampling unit is an invoice, then multiple occurrences of a 

particular error type on a single invoice constitute only a single 

occurrence of the designated attribute for the sampling unit.

3. To use the evaluation tables, the auditor specifies the 

reliability, the sample size, and the observed number of sample 

occurrences. He then reads the achieved upper precision limit.

4. In using this sample evaluation for decision purposes, he can 

conclude that the population occurrence rate is no larger than the 

achieved upper precision limit. The auditor's risk of being 

incorrect in this decision is equal to the complement of the 

reliability.



Chapter 4

1. When the auditor needs to determine a precision interval, he 

must determine a lower precision limit in addition to the upper 

precision limit. If each of these limits is determined for a 

one-sided reliability R1%, the reliability of the interval is R% 

= 2R1% - 100%.

2. Since the distance from the sample occurrence rate to the 

upper precision limit is larger than the distance from the sample 

occurrence rate to the lower precision limit, the auditor uses the 

same tables to determine the appropriate sample size for a desired 

precision interval as he uses for a desired upper precision limit. 

In doing so, he must convert from the stated one-sided reliability 

to the appropriate interval reliability.

Chapter 5

1. While discovery sampling is a type of attribute sampling, the 

objective is not one of estimation of an occurrence rate. Rather, 

the basic objective of discovery sampling is to provide a sample 

size large enough that we have a prescribed chance of seeing at 

least one example of some designated attribute, whenever the 

population occurrence rate equals or exceeds some prescribed 

critical level.

2. This type of sampling is used when the auditor has reason to 

believe that the population occurrence rate is quite small, but 

nevertheless wants the sample to be large enough so that when the 

occurrence rate equals or exceeds some critical rate he will 

observe at least one occurrence in the sample with some specified 

probability.
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3. Regardless of the objective in determining the sample size, 

the auditor may evaluate the results of a discovery sample in 

exactly the same manner as in any estimation sample for attributes, 

provided he does not stop examining the sample items as soon as 

he finds one occurrence. Thus, if he examines each item in the 

sample, he can establish the upper precision limit at a specified 

reliability level based on the number of occurrences observed in 

the sample. If he does stop, no further statistical evaluation 

is possible.

Chapter 6

1. The appropriate sample size required to achieve the auditor’s 

objective in discovery sampling is determined from tables. These 

tables are quite similar to those introduced in Chapter 2. 

However, to increase the accuracy of the approximations, the effect 

of the population size is considered in these tables.

2. In order to use these tables, the auditor must specify the 

population size, the critical occurrence rate, and the desired 

probability of discovery. The critical occurrence rate is defined 

as that population rate for which he desires the specified 

probability of seeing at least one occurrence in the sample. If 

the population occurrence rate is below the specified critical 

occurrence rate, the actual probability of an occurrence in the 

sample will be smaller than the specified probability. Conversely, 

if the population occurrence rate exceeds the critical occurrence 

rate, the actual probability of an occurrence in the sample will 
be higher than the specified probability.
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Chapter 7

1. Since the objective of discovery sampling is to find at 

least one occurrence when the population occurrence rate equals 

or exceeds the critical rate of occurrence, the auditor may 

legitimately decide to cease examining the sample after the first 

sample occurrence is found.

2. On the other hand, the auditor has the option of evaluating 

the sample results in the same manner as he would any estimation 

sample for attributes. Thus, if he completes the examination of 

each item in the sample, he can calculate the achieved upper 

precision limit at a desired reliability level.

3. In case the auditor observes no occurrences in the sample, the 

achieved upper precision limit will coincide with the critical rate 

of occurrence when the reliability is set equal to the specified 

probability of discovery.

Chapter 8

1. In many applications auditors are interested in several 

attributes. In these circumstances each attribute is treated sep­

arately, and for some the objective will be estimation while for 

others the objective will be discovery.

2. The choice of objective is determined both by the anticipated 

rate of occurrence of the attribute and by the effect any observed 
occurrences would have on the planned audit program. The discovery 

objective is chosen when the auditor does not anticipate seeing 

any occurrences and when observing an occurrence would cause him 

to alter the audit program.
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3. When different sample sizes are required for the different 

objectives, the auditor may use the largest sample size for any of 

the objectives. If the auditor decides to limit the sample size 

to the number required for each objective, he must make sure that 

he obtains an unrestricted random sample for each objective.
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