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SAMPLING
TABLE OF RANDOM DECIMAL DIGITS

1. GENERAL

1.01 This section contains tables of random

decimal digits for use in scientific sam-
pling procedures requiring the random selection
of items. Random number tables vary consider-
ably in size. Many texts on statistics provide a
single page of random numbers which may dis-
play about a thousand digits. The tables in this
section contain about 100,000 random numbers.

1.02 Scientific sampling is a procedure where-

by the characteristics of a large popula-
tion can be determined by random selection of a
relatively small number of entities from the uni-
verse to be measured. If, for example, we wished
to select by simple random sampling without
replacement ten items from a population of 500,
we could serially number the items from one to
500. We could then serially number slips of
paper from one to 500, place the papers in a box
and thoroughly mix them so that there would be
an equal probability that any one of the 500 slips
would be drawn by a blindfolded person. The
process would be completed by drawing ten
slips, one at a time, and recording the number of
each slip as it was drawn. For sampling “with
replacement” the slip must be returned to the
box each time and the contents of the box must
be thoroughly reshuffied before the next draw.

1.03 Random selection can be simplified con-

siderably by using tables of random num-
bers. For the example above, 3-digit numbers
would be read from the table. If the first num-
ber read were 308, then item numbered 308
would be the first item in the sample. If the
next 3-digit number read from the table were
some number greater than 500, this number
would be ignored and the next 3-digit number
would be read from the table. For 51mp1e ran-
dom sampling without replacement, any num-
ber previously read from the table would also
be ‘disregarded. The process is repeated until
all ten selections have been made.

1.04 The process by which a table of random

digits is generated assures that any digit
from 0 to 9 has equal probability of appearing
regardless of the preceding digits.

2. SOURCE OF RANDOM NUMBER TABLES

2.01 The tables of random decimal digits

reproduced in this section were gener-
ated by the Interstate Commerce Commission
and are reproduced with their written consent.
The tables have been tested and are accepted
as satisfactory tables for random sampling pro-
cedures. Upon the recommendation of the Inter-
state Commerce Commission, page 16 of their
tables has been omitted as it contains runs of
numbers which fail to satisfy certain tests for
randomness.

3. USE OF RANDOM NUMBER TABLES

301 A simple requirement in many sampling

problems is that a number of items, “n”
constituting a sample, be drawn from a popula-
tion of “N” items. Suppose that N is 1000 and
n is 100. The digits in this section are grouped
by fives into columns and rows. Begin with a
five-digit number selected at random and read
downwards column by column, or across row
by row, inspecting three digits at a time. All
such numbers will lie between 000 and 999; these
comprise 1000 numbers if 000 is defined to be the
number 1000. Each of the N possible numbers
has an equal chance of turning up as each group
of three digits is inspected in this procedure. In
sampling without replacement, the first 100 dif-
ferent numbers developed in this process con-
stitute the sample, ie, a number appearing more
than once is only placed in the sample once. In
this example it will be found that few numbers
turn up twice and little labor is wasted in re-
jecting them as a repetition can easily be de-
termined by inspection.
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3.02 1In the above example reference is made

to beginning with a five-digit number se-
lected at random. The following procedure when
applied to this table assures a reasonably ran-
dom start. Let the table fall open to any page
and with eyes closed mark any five-digit number
with a pencil. Record the five digits plus the fol-
lowing digit as a total of six digits are required
to prosecute the procedure. The six digits thus
selected must satisfy certain requirements. The
first four of the six digits can be any number
from 0001 through 8000 and the last two digits
can be any number from 01 to 98 inclusive. If
the first six digits selected do not satisfy these
requirements simply read succeeding sets of six
digits until the required conditions are satisfied.

3.03 The attached table of random numbers is
arranged by rows and columns of digits.
The rows are numbered from 1 to 1500 with 751
through 800 (page 16) omitted. The columns on
each page are numbered from 1 through 14. Di-
vide the first four digits of the six-digit number
selected per Paragraph 3.02 by 1500. The re-
mainder (disregard the quotient) signifies which
row to enter in the table. A remainder of zero
should be interpreted as row 1500. If perchance
a remainder in the range of 751 through 800
turns up pick the set of six digits immediately
following the ones previously selected. Again
check to see that the conditions outlined in Para-
graph 3.02 have been satisfied. Now, divide the
last two digits of the six-digit number by 14.
The remainder indicates the column to be en-
tered in the table. A remainder of zero should
be interpreted as 14. Numbers are read from
the table starting with the first digit at the in-
tersection of the selected row and column.

3.04 If a second independent sample of 100 is

required, start at the point at which you
ended when drawing the first sample. The pro-
cedure may be repeated again and again until
as many samples as required are obtained. Upon
reaching the end of page 30, merely go on to the
beginning of page 1.

3.05 A sound procedure for using the table of

random numbers is to: 1) determine ini-
tially a random start as outlined in Paragraphs
3.02 and 3.03; 2) proceed from the random start
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and use the random numbers required for this
sampling problem, and 3) insert a place mark in
the tables with a notation of the row and column
designation identifying the last digit used. Use
a pencil mark in the table to identify the last
digit in the set of five that was used. Use the
following digit as the starting point for the next
sampling problem. For subsequent sampling
problems always start at the digit following
the last digit used in the most recent sampling
problem.

4. INCREASED EFFICIENCY IN THE USE OF TABLES

4.01 The technique of modulo reduction is very

useful in many applications of the tables.
If, for example, a series of random numbers
between 1 and 16 is required, all numbers, 17
through 99, read from the table would have to
be disregarded. Instead of reading two-digit
numbers and picking out the few lying in the
required range, each two-digit number can be
made to generate a required number by dividing
it by 16 and taking the remainder. A zero is
counted as 16. However, 97, 98, 99 and 00 on
division by 16 would generate a set 1, 2, 3 and 4
which would have no counterpart in the range 5
to 16 since 100 is not an integral number of six-
teens. Hence, 97, 98, 99 and 00 should be skipped
when proceeding down the column of two-digit
numbers. A modification of this process, which
somewhat lightens the arithmetic, is to use the
divisor 20 instead of 16. Reject the remainders
00, 17, 18, and 19.

4.02 The efficiency in the use of random num-

ber tables can sometimes be increased
considerably by another variation of the modulo
reduction concept. Assume that we require a
series of random numbers between 1 and 150.
Read three-digit numbers (000 to 999) from the
table. If the first digit is even, convert it to a 0,
and if it is odd, convert it to a 1. Examples: 237
becomes 037; 337 becomes 137, etc. Discard 000,
and 151 to 199. Table I shows appropriate con-
versions of the first digit when the number
designating the population size begins with 1, 2,
3, or 4, If the first digit is five or higher, this
concept does not apply. In some cases there 'is
no conversion for the first digit (eg 9 for a pop-
ulation size with first digit 2). These numbers
must also be discarded.




TABLE |
POPULATION
Fllss'l!z:IGlT DIGIT READ IN TABLE CONVERTED DIGIT
1 0,2,4,6,8 0
1,8,5,79 1
2 0,3,6 0
1,4,7 1
2,5,8 2
9 J—
3 0,4 0
1,5 1
2,6 2
3,7 3
8,9 —
4 0,5 0
1,6 1
2,7 2
3,8 3
4,9 4

5. A COMMON DIFFICULTY CONCERNING THE USE
OF RANDOM NUMBERS

5.01 When drawing a simple random sample,

the worker sometimes “expects” the se-
quence of random numbers to exhibit a satisfy-
ing degree of irregularity. Bearing in mind the
fact that random numbers are numbers produced
by a random process, it is obvious that such an
intuitive expectation requires examination. An
“obvious” regularity is easy to construct. Sup-
pose that in drawing a sample of ten numbers
from the set 1—100 the worker generates the
numbers 1-—10. Intuition tells him that this is
not a random sequence and hence ought to be re-
jected. Now, had the sample been produced ex-
perimentally by drawing numbered chips from a
bowl], the worker might heed his intuition and

Attached:
Table of Random Decimal Digits
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reject the method as untrustworthy. It is tempt-
ing in the face of such a result to make a fresh
start in the table of random numbers and to
draw a more satisfactory sequence. The follow-
ing questions require answers: Can one make a
fresh start? Is there anything wrong with such
an “unnatural” sequence?

5.02 To answer these questions a clear grasp

of the nature of a random sequence is re-
quired. A random sequence is always the result
of a physical process. A mathematical process
for generating a random sequence would be a
contradiction in terms. (There are, however,
mathematical processes for generating approxi-
mately random sequences.) A physical process
means that at the outcome of an experiment, a
count must be made of physical objects or quan-
tities. Once we deny any special attribute to a
number and consider it to be a mere label on a
physical object or quantity, then all numbers
and all sequences are random, provided the
mechanism for their production is random. An
example will make this clear. Suppose that by
some means the following sequence has been
generated :

123465

5.03 Then the foregoing reasoning shows that

the next digit in the sequence has just the
same chance of being a 6 as any other digit.
Hence, the sequence 123456 is no less random
than 123452. To express it another way, the
probable number of runs of the type 123456 in a
sequence of random digits is exactly the same as
the probable number of runs of the type 123452.

5.04 Hence, there is nothing wrong with a

sequence such as 1 to 10 considered as a
random sample drawn from the sequence 1 to
100. It is merely one from the 17 trillion possible
samples which can be drawn.
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