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ForEWORD

The present series was published in 1934 in Sankhya, Vol. 1, pp. 289-328,
with an introduction explaining its uses and especially describing the results of elabo-
rate atatistical tests carried out on the series. These tests showed that the series
was of satisfactory quality, which was, of course, somewhat equivalent to confirming
the quality of Tippett's random numbers. Since then a number of persons, includ-
ing some workers of the Indian Statistical Institute, have detected errors in the
conversion work.!

When we first became aware of the discrepancies we found that certain
portions of the table had been changed in quite an arbitrary manner. In the early
days of Sankhyé, we did not heve a printing press of our own. We had purchased
some mathematical and other types and we arranged for the matter to be composed
in my own residence. The composed pages were then placed in flat boxes with
closed covers and were carried to the Art Press where the printing was done. It is
possible that some of the composed matter, but not all, had been accidentally disturbed
at the last stage and the men on the spot had re-arranged the matter before printing
it. We believe this is a plausible explanation.

Revised tables were accordingly prepared in the Institute in 1952, In 1954,
it was learnt that Miss Lorrain Schwartz had independently prepared a set of the
tables in the Statistical Laboratory at Berkeley, California. A copy of the revised
table was then sent to Berkeley, and Professor Henry Scheffé in his letter of 4 June
1955 informed us that the two tables checked perfectly.

The revised table is now being published along with a fresh introduction.
It has been considered advisable to re-examine the series. The tests applied are
broadly similar to those applied on the other series of the same type, but naturally
there are some differences in respect of detaila.

5 April, 1958 P. C. MAHALANOBIS

! Mr. Dun Teichroew, in a lottor from North Carolina datod 19 May 1052 pointed cut somo
discrepancice betwoen the Sankhya series and o short tahle by E. L. Dodd (based on Tippott’s Tract)
published in Boletin Matzmatico, Vol, 15, 1942,
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1. GENERAL INTRODUCTION

1.1. The advuntages of having tables of random sampling numbers were
tirst. vewlised by Professor Karl Pearson, at whose instance L. H. C. Tippett compiled
& set uf 41,600 rundom digits about 1925 and published them as Tracls for
Computers, no. XV, in 1027, Sinee then different series of such numbers have appea-
red, oulminating in the publication Ly the RAND Cyrporation in 1955 of u series
of “a million random digits.'

1.2, Besides making possible for the frst time the rapid and rigorous
selection of (even lurge) sumples frum diverse kinds of existent populations, these
numbers lont themselves to a variety of uses covered by the now familiar term
“model sampling”. Briefly, mode! sampling provides an experimental method for
investigating sampling distributions of various statistics, and can therefore be uged
for demonsteating known results of sampling theory.

1.3, As much of atatistical theory centres round the normal distribution,
mudel sampling was soon found to invelve, very frequently, the conversion of random
numbers into random normal deviates, a process tedious for any large-seale work.
This naturally suggested the systematic conversion of tables for random sampling
numbers to derive corresponding tables for random normal deviates. The work
was actually carried out with Tippott's series by P. . Mahalanubis und others of
the Indian Statistical Institute, and the resulting table of 10,400 deviates appeared
in 1934, in Sankhyd, Vol. I, pp. 280-328. The nced for more extensive tables was
felt by Wold in connection with studies in time series analysis. Wold (1948) conver-
ted Kendall und Babington Smith's (1939) table of 100.000 rundum digits into a table
of 25,000 random normal deviates issued us Tracts for Compuiers, no. XXV, Still
more extensive tables were required in connection with problems solved by what
have come to be known us Monte Carlo methods, and recently the RAND Corporation
has published u series of 100,000 such devintes derived from half of their ‘a million
random digits'.

1.4, Artificiel random samples from o normal population are frequontly used
for the experimental confirmation andfor illustration of known normal theory results.
They are also of use in obtaining information on th ically or numerically intravt-
able sampling distributions of statistics. As an important sub-olass of this latter
type of situations we have the case where only the limiting distribution (as "sample
size’ % tends tov infinity) is known, bul one wants to know how far, and for what
value of # onwards, this limiting distribution con be trusted. As omphasised by
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Wold, such experimental work on sampling distributions generally requirea longer
and more carefully conatructed series of random normal deviatea,

1.5. Classic examples of the use of model sampling experiments are provided
by “St.udent'n" pioneer work (Pesrson ond Wishart, 1842). (In the absence of

b g by Student used ocard sampling, cards corresponding to
individuels of f.he existent population.) His paper on “The probable error of a
mean’ tained experi | cunfirmetion of the th ical results derived, the
artificial samples Leing taken from an actual (bivariate) population very nearly
normal. The same method was adopted in his paper entitled *'Probable error of
a correlation coefficient” to wvbtain preliminary insight into the exact distribution
of saniple currelation coefficient r in small samples for the case where the population
correlation coefticient p = 0: and again, in a similar manner, for studying the

Probable error of Dr. Spearman’s currelation coefficient.”

1.8. References (Hojo. 1931: Pepper, 1432; Pearson, 1832; Rider, 1932) cited
at the end of this introductivn contain further examples of model sampling experi-
ments. In the absence of tables of random normal deviates, these investigations
were done on the basis of Tippett's numbers,

1.7. Tables of random normal deviates are frequently used for constructing
artificial .time series for model sumpling experiments. As examples one may cite
the experimental studies on the applicability of large sample tests to time series of
short length, und on the estimation of parameters in a recursive system (Matthai
and Kanan, 1951; Rao and Som, 1951; Das, 1951).

2. CONSTRUOTION AND USES

2.1. The present tables have been constructed by the method indicated in
{Ulustration 1, p. iv of) K. Pearson’s foreword to Tippett’s tables. Refinements of the
type described in the introduction to Wold's series have not been adopted. However,
this omission does not seem to have uffected the quality of the weries uppreciably,
as shown by the satisfactory results of tests of significance repurted below, based on
distributions of range for sample sizes # = 10, 11, 12, and 15.

2.2. The tables were constructed by punched card methods. Tippett's four-
digited random numbers were punched into one set of cards, and the corresponding
normal deviates were read off from The Kelley Statistical Tables (1948) tranaferred
to another set of punched cards.!

2.3. Any entry in the present table is » random sample from a normal
population having zero mean and unit e.d. If x be the entry, then m+oz (o > 0)
gives a random sample from a normal population having mesn m and s.d. o.t

11 .

1o Machine Tabulation Sestion woro ss lollows :

**++This moy be dono by using Kelloy's Tublo (alroady punched in cards) and colluting the four.
digited random numbors against Kolley's p.valucs, whon thoy (random numbersj are 5,000 or above, but
ngainst (1—pj-valuce whon thoy aru loss than 5,000. ...The normal doviates corresponding to random
numbors oqual 10 or oxcooding 6,000 will bo po-luvn, while thodo ing to rendom b
bolow 6,000 will e negativo.”
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2.4. In order to form samples of any given size one may take the required
number of entries vertically, horizontally or in any other way. Strictly, however, om;
should read the table vertically, exhausting one column after another, (this being the
manner of using the table in carrying out the statistical tests,) although it is very
unlikely that reading in other directions would lead to biased samples. In any case,
it is not advisable to multiply the sample size by reading off the tebles in various
directions, for this might give rise to unwanted correlations. For large-scale work
requiring larger number of deviates, one should use the other two tables.

2.5. The common procedure of ‘opening at a page haphazardly etc.’ may be
refined as follows. Fimat, select one plate number i at random from among plate
numbers 1 to 26, then a column number j from among numbors 1 to 8, and lastly, one
row number & from among 1 to 50. Then start at the k-th deviate from top along
the j-th column of the i-th plate, and read vertically, exhausting one column before
going to the top of the next.

2.8. The usual procedure of rounding can be followed when normal deviates
with fewer places of decimals are wanted. As regards figures ending with a 5 {or
50), one might raise or keep unchanged the last figure to be retained according as
the next deviate has the sign ‘+' or '—'.

2.7. A table of random normal deviates can be used for sampling from
thevretical distributions related to the normal distribution, which between themselves
cover a wide area of the Pearsonian family of curves. This indirect method may
suffice for most investigations in non-normal theory.

2.8, Another use of random normal deviates has been described in the
introduction to Wold's table. Suppose one requires to draw a random sample from
a four-variate normal population, with means 2.3, -17.2, 24.0 end 140.0 respectively,
ond a dispersion matrix

32.96 743 L78 3.97
7.43 10.24 117 2.43
A= 1.78 117 3.08 1.78
3.97 2.43 1.78 12.25
The first step is to find a triangular matrix of the form
P - - -
P= Pa P - -
Pa Py g3 -
Dy Py P Pu
such that PP’ = A, where P’ ix the transpose of P, The solutions come out as follows :
5.740209 — —_ —
1.294378 2.926531 — — oo
0.310083 0.262639 1.701430 —
0.891812 0.524441 0.839175 3.285182

! Throughout the tabls, '+’ and * —’ signs of deviatos have been indicsted by oodes 'l' sud ‘%"
reepeotively. (Vido footnotos on any plote.)
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One has then to read four values of random normal deviates denoted by say, z,, ,,
x, and z, Suppose x, =-1.194, z, = -1.408, z, = 0.868, and =z, = 0.076. If
now one calculates

% = puH+2.5 = —4.354,

Ys = Par 1+ Py #4—17.2 = —22.880,

Yy = Par M1+ Pas?atPas T+ 24.0 = 24787,

Y4 = Pa Tt Pas XetPas Tyt P 7t 140.0 = 138.018,
then (. Yg- Y2 ¥y) in & random sample from the muiti-normal population specified
above.

2.0, As mentioned in Karl Pearson’s foreword to Tippett's Tracts, and later,
more explicitly, in the introduction to Kendall and Babington Smith's Tracts, all
the small sub-samples of random digits or random normal deviates in such tables
are not expected to pass any or all statistical test or tests. Rather if the construc-
tion of the tables has been alright, a proportion of sub-samples (indicated by the
level of significance) should fail to satisfy the test. These patches are not suitable
for use by themselves but should in all fairness bo included when large number of
deviates are being utilised.

2.10. Sub-samples failing to satisfy the different tests of (local) quality at
the 19, level of significance are listed below. Notes are alsv being given on the body
of the tables at appropriate places.

1. Plato nos. 7 { whole ) and 8 ( cols. 1 to 4 }: failed in tosts based on range with sample sizo
1 =6 ( soo bolow .

2, Plate no. 17 { whols ) : —do— with n=2,

3. THE NORMALITY OF THE SAMPLE

3.1. The value of the present table depends on how far the deviates are
independent random samples from a standard normal population. This point has
been tested in two different ways, both of which involved heavy computational labour.
The first was to compare the frequency distribution of these deviates with the
theoretical distribution. for the whole sample and its various sub-samples. The other
was to use these tables for model sampling experiments on the distribution of range
(for various sizes of samples) and then to compare the distributions of range thus
obtained with the known normal theory distributions tabulated by Pearson and

Hartley (1942). These two series of tests are being reported in this and in the
following sections,

3.2, In preparing frequency distributions of the deviates the intervals used
were of lerigth 0.2, i.e. one-fifth of the standard deviation, which ia, of course, quite
adequate. (The intervals were: ..., 0.2 to 0, 0 to 0.2, 0.2 to 0.4, ete.) Separate
frequency distributions were prepared for each of the 104 exclusive sets of 10C entries
occurring in two consecutive columns in the tables. The y3-test of goodness of fit
was applied to each of these 104 distributions. When pooling class-intervals so
a8 to avoid very small expected frequencies, Cochran's (1952) recommendations were
followed throughout the present investigation. For the x®-tests being reported in
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patagraphs 3.2 to 8.5, the ‘minimum expectation’ was taken to be 1 at both the tails.
Thus for frequenoy distributions of 100 deviates, the pooled class-intervals were :
—o0 to 2.0, -2.0 to ~1.8, ..., 1.8 to 2.0, 2.0 to + co. Fourteon of the x®-values
were significant at the 10% level, out of which 4 exceeded the 5%, level but none
exceeded the 19, level. The sum of thess 104 x¥'s came out s 2174.0, which is
obviously non-significant, since the degrees of freedom corresponding to this figure,
which is a x* is 2184,

3.3. Table | shows the frequency distribution of these 104 values of x2,
together with a comparison with the normal theory distribution of x? with 21 degrees
of freedom. The value of ¥ with 15 degrees of freedom was 13.840,

TABLE |. OBSERVED AND EXPECTED FREQUENCY DISTRIBU-
TIONS OF 104 GOODNESS OF FIT x¥'s WITH 21 d.f

olasa- obsorved oxpoctod
interval Iroquoney frequoncy
/2] (F2)
n &3] (3

.0- 2,
g.o— 4.8} o} 0.002
4.0- 6.0 0 0.057
6.0- 8.0 0 0.446
8.0-10.0 9 1.688
10.0-12.0 2 4.086
12.0-14.0 7 7.282
14.0-16.0 8 10.396
16.0-18.0 15 12,648
18.0-20.0 4 13,285
20.0-22.0 12 12.662
22.0-24.0 3 11.071
24.0-26.0 8 9.007
28.0-28.0 [ 6.805
28.0-30.0 4 5.000
30.0-32.0 7 3.478
32.0-34.0 4 2.320
34.0-36.0 2 1.494
36.0-39.0 0 1.234
39.0-2 0 1.020
total 104 104.000

x? with 16 df. = 13.840.

3.4. The frequency distributions for all the 400 entries in each of the 26
plates were then obtained by combining the four distributions. each for 100 entries,
prepared from the same page of the tables. The y3-test was applied to each of these
distributions. The class-intervals after pooling were : —o0 to -2.6, -2.6 to -2.4, ...,
2410 2.6, 2.6 to +00. Three of these 26 y¥'s were significant at the 109, probability
level. out of which two were significant at the 59, level, but none at the 19% level.
The sum of these values is only 706.78, which is o x? with 702 d.f.

3.5. The frequency distribution for the entire set of 10,400 deviates was
obtained by pooling these 28 distributions, each for 400 entries. This distribution
is given in Table 2. For purposes of application of the x3-test, the class-intervals
were | —o0 to -3.6, 3.0 to -3.4, .... 3.4 to 3.6, and 3.6 to 4c0. The value of ¥3 with
37 d.f. ia 42,124, which indicates satisfactory fit.
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TABLE 2. OBSERVED AND EXPECTED FREQUENCY DISTRIBUTIONS OF 10,400
NORMAL DEVIATES
olasa- obsorved oxpoctod closa- absorvod expooted
interval frequenoy frequoncy interval frequonoy frequency
(fa) tfe) fo) (o)
() @) @ n {2) 3)
—w 104D 0 0.0t00.2 820 824.301
—4.0t0 3.8 1 } 1.650 0.2100.4 66 792.085
—~3.8t0-3.0 1 0.4t00.0 73 731.382
0.600.8 590 048.038
—3.0t0-3.4 + I.840 0.8101.0 547 563.281
—3.410-3.2 ‘4 3.842
~3.2t0-3.0 3 ¢.803 1.0t01.2 180 453.200
—3.010-2.8 16 12.534 1.210 k.4 340 366. 856
—2.810-2.8 20 21.908 lito 1.8 272 269,957
—2.6t0-2.4 40 36.778 1.001.8 185 196.238
—2.4t0-2.2 87 59.341 1.8t02.0 120 137,074
—2,210 -2.0 o3 92.008
2.0t02.2 07 02,008
~2.0t0-1.8 177 137.078 2.2t02.4 o 58.341
—~1.8t0-1.0 211 l):ellfr” 2.4t02.6 3 36.778
—~1.6to-l.4 27 200,067 2.6102.8 19 21.003
—l.4to-1.2 330 360.850 2.8108.0 9 12.634
—1.2t0-1.0 466 1463.290
.0t03.2 3 0.803
—1.0t0-0.8 337 563.281 3.0to0
o8008 608 818.930 3.2t03.4 3 3.642
061008 77 731.382 3.4103.0 1 1.849
_0.410-0.2 790 192.085 3.6108.8 1} 1.855
—0.210 0.0 842 824.301 8.8t0 » 0
total 10,400 10,400.000

X3 (37 .F) = 42.124

3.6. In addition to the above, it is possible to test the deviations of sample
frequency constants from corresponding theoretical values. This has been done
for the whole sample on the basis of the distribution presented in Table 2. Results
shown in Table 3 seem to be fairly satisfactory.

TABLE 3. FREQUENCY CONSTANTS FOR THE ENTIRE SAMPLE
(OF 10,400 NORMAL DEVIATES)
sl statistio standard critical
no. orror ratio
symbol valuo

M (2) @) o (8)
] 2 -0.0223840 0.0098058 -2.283
2 L) 1.0006689 0.0080337 0.047
3 B, 0.0004849 0.0240192 0.021
4 B, 2.1402892 0.0480384 -1.0588
b Ha -0.0226882 0.024010 -0.840
8 By 3.0275448 0.098077 0.287
1 By =0.3081378 0.208117 -1.176
8 Ha 14.6403318 1] 1 -0.364
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4, TESTS BASED ON BAMPLE RANGES

4.1. The normal deviates, read vertically, were grouped into mutually
exclusive pairs, and the absolute differences between them calculated, This gave
the range for a random sample of size 2 from a standard normal population. Such
caleulations were done for the whole table, so that there wero 200 samples per plate
and 5.200 samplea in all. The frequency distribution of each ret of 200 ranges was
compared with the theoretical distribution by the y®-test. Class-intervals were.
after pooling: 0.0 to 0.2, 0.2 to 0.4, ..., 3.0 to 3.2. 3.2 to 3.6, 3.6 to 0. The first
line in Table 4 shows that 5 out nf these 28 ¥ were significant at the 109, level;
only 1 crossed the 59, level but not the 1% level. and one value was beyond the
19, point. The total of these 26 values. which is itself a ¥® with 442 A.f., was 450.365
only. The y3-test wau also applied to the frequency distribution of all the 5,200
ranges taken together. First live of Table 5 shows that this was non-significant.

4.2, In exactly the same manner, frequency distributions of sample ranges
were prepared for other sizes of sample, viz., # (size of sample) =3, 4,5, 86,7, 8, 9,
10, 11, 12, and 15. (In cach case. the process of forming samples started from
the left-hand top corner of page 1, but as will be seen from cols. (1) to (3) of
Table 4. for certain sample sizes the process did not cover the whole of the
present ‘Table’.) These observed distributions were compared with the correspond-
ing normal theory distributions by the y*-test. which was applied (as in the case
for n = 2) to the “pooled” distributions of the entire set of sample ranges for any
given n as well as to the distributions for suitable ‘sub-sets’ of 100 or 120 or 200 such
sample ranges. As before, the y2's for the “sub-sets’ were combined by straightforward
pooling. As a general rule, for » = 3 upwards, the ‘minimum expectation’ was taken
to he 2 at the lower end and 1 at the upper. The results of all such tests are sumamarised
in Tables 4 and 5. The over-all position seems to be satisfactory.

TABLE 4. RESULTS OF x:-TESTS ON FREQUENCY DISTRIBUTIONS OF ‘SUB-SETS
OF BAMPLE RANGES

no. of x*'s significast at

zample no. of no. of common different lovols poolod Xx2-toat
8iz0 ‘sub. samplo ranges  d.f. for
(n) sota”  por ‘sub-set’ x2's 10% 5% 1% d.f. x2-value
) 2) (3) (4 (@] 8) ] 8) 9}
2 26 200 17 3 1 1 442 450.365
3 1 160 18 1 108 101.318
4 13 100 18 1 2806 282,450
5 13 160 19 1 247 230.325
a 10 100 17 1 1 170 191.380
7 5 100 13 1 20 101.888
8 5 100 17 1 1 86 105.829
L) & 100 17 1 85 85.063
10 8 120 18 144 128.245
11 5 100 18 80 85.605
12 & 100 18 80 71.100
15 5 120 10 80 54.766
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TABLE 8. RESULTS OF x*TEST8 ON 'POOLEL’
FREQUENCY DISTRIBUTIONS OF SAMPLE RANGES

sample aumber of samplo rusults of X7-1ost
8izo rangea in ‘puolod” i
(n} distribution d.f. X#-valuo

() ) (3)

2 5200
3 1100 24
+ 1500 24
& 2080 27
] 1000 A
7 500 22
8 600 23
9 400 22
10 080 24
1 500 22
12 500 2]
16 0o 21

4.3, For each value of n. the mean of sample ranges (R,) way worked out
frum the ‘puoled’ frequency distribution of the entire set of ranges. These values
were thereafter vompared with the corresponding thevretical means (d,), using
exact values of standard devintion. Results shuwn in Table 6 seem to be fairly
satisfactory,

TABLE 0. DEVIATION OF SAMPLE MEANS OF KANGES
FROM THEORETICAL MEANS

samplo no. of samplo

Bizo ranges in obsorved 1hvoretical critioal
(] *pooled” mean rangy mesn ratio
digtribution [F: %) (d)  (Ry—du)fs.c.
) {2) 3) 4 (5)
2 5200 1.1851 1.12838 2.260
3 1100 1.7318 1,09257 1.446
4 1600 2,0805 2.05876 0.957
] 2080 4.3567 2.326u3 1.571
L] 1000 2.5486 2.53441 0.529
T 50U 2,7120 2,7043¢ 0,473
L3 400 2.8788 4720 0.862
9 500 3.0232 2.97003 1.472
10 060 3.0977 3.07751 0.785
11 500 3.1624 3.17287 -0.297
12 500 3.2748 3.25846 0.537
15 500 3.5170 3.47183 1.487

4.4. It should be appreciated that for the higher values of #, such tests
are believed to be very wensitive to deviations from normality near the tails of the
istribution and especially to the existence of what aro called roguc” ubservations
in the sample.

5. TESTS OF RANDOMNESS

5.1. Fur the sake of intevest, another series uf tests based on the theory of
runs was applied to the whole table. The theory of these tests will be found in
Kendall (1448, Vol. 2, pp. 124-127). These tests, it muat be noted, are tests of
certain aspects uf randomness and are not in any way concerned with normality.
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5.2. The 104 geta of 100 deviates were oonsidered separately. For each
set, the signs of differences between aticcensive values of normal deviates, when the
table is read vertically, (one column after another,) were given. A sequence of n
consecutive '+ or “—' signs, preceded and followed by the opposite sign, was taken
as a phase of length n. The number of turing points i.e. peaks or troughs, wes
one greater than the number of phases.

5.3. If p be the number of turning puints in a random series of N terms,
the first four moments of p are known. For large values of N, the distribution of
p is known to he approximately normal. For N = 100, in particular. we have
E(p) = 65.3. a(p) = 4.178, Ay(p) = 0.0005498 und Belp) = 2.0761. Ignoring the
slight departure from normality, the frequency distribution for the 104 values of
. one for each set, was prepared and compared with the normal distribution baving
mean = 65.3. and s.. = 4.178. The observed and expected distributions are
shown in Table 7. Class-intervals were, after pooling : - 0 to 66,5, 58.5 to 57.5.
ey T35 t0 45, 74.5 to 4- o0. The ‘minimum allowable expectation’ was taken tu
be I. Goodness of fit y2 came out to be 25.839. which for 19 degrees of freedom
is non-significant.

TABLE 7. OBSERVED AND EXPECTED! FREQUENCY DISTRIBUTIONS
OF p, THE NUMBER OF TURNING POINTS IN SETS OF 100

DEVIATES
no. of obeorvud oxpected
turning Troquency froquency
points (fs) (fe)
{p
(O] (2} (3}
upte 51 0 0.040
32 1 0.063
53 0 0.181
54 2 0.257
86 0 0.477
58 [ 0.838
57 0 1.385
58 2 2.035
59 5 8.146
60 3 4.386
61 5 5.700
82 1L 7.224
03 13 8.490
a4 [} 9.440
85 8 0.902
(] 8 0.808
47 7 0.174
2] 7 8.102
60 14 6.757
0 G 5.321
71 ] 3.067
2 ] 2.779
73 2 1.781
4 1 1.178
15 & above 0 1.488
104 104.000

I E N N Toul

and ¢fp) = 117708,

| on the aswmption of normality, with E{p) = 05.8,
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5.4. PFor each set of 100 .deviates. the frequency djstribution of ohbserved
phase lengths was prepared. Phases of langth 3 or more were pooled together. The
use of such frequency distributions for tests of rand has been studied by Wallis
and Moore (1941). The probability of a phase of length d in & réries of length N is

Bt 3d+1) (N —
A ) T (2N —

3
given (approximately) by the formula )

The oxpected frequencies were adjusted so as to add.up to the observed number of
p};nxes. If A* is then calculated in the usual manner. one hes to consider 2.5 a8

the appropriate d.f. if y? > 8.3, For lower valuer of x* gx‘ can he tested as a x*
with d.f. 2.

5.5. Such tests were carried out for all the 104 distributions. In 7 cases

the values were significant at the 109, level: out of these 7 values, 2 exceeded tho
3%, level. hut none exceeded the 1% level.
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TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM BAMPLING NUMBERS

Prats No. 1

col.
rov\uo. 1
no.

10

30

35

40

51

2

1 0424
1 1869
1 v66Y
1 0062
11368
2 0565
2 0685
1 0786
20572
2 1003
2 0382
1 0493
1 0028
20770
.! 00.)9

<
2
@

0017
0382
0605
0705
1043
2012
2 0806
2 0860
2 0081
2 0764
1 0746
11748
2 0121
1 0522
2 0523
1 2024
2 0997

‘l at the boginning of ench group of Bvo figurce -r.u\ds for tho *+ ' siga

1 0569
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2037
1082
0584
0281
1296
0971
olll
0876
0340
o7
0331
0402
0312
0627
0070
0265
1483
0483
1645
1983
1449
1541
1503
0553
0723
2929
1534
0508
1015
0780
0980
0170
1313
0295
1419
3891
0424
1562
0722
1540
1759
1 0380
2 0745
1 0569
2 0802
1 0848
1 0008
2 0580
2 0254
2 1948

2 0564
2 0889
1 1630
1 0726
2 1189
1 0165
2 0596
2 0337
2 0428
10388
2 0238
2 2362
11719
2 0085
11290
2 0964
1 0909
2 1524
1 0697
1 1207
1 0403
1 0354
2 0896
1 1930
2 0570
2 0614
2 1816
2 473
1 1354
2 0320
1 1663
1 0754
2 0090
2 0028
2 1045
2 0504
_ 20243

8

1 0230
1 0089
2 1232
1 0888
1 0282
1 0297
1 0261
11007
11185
1 0550
1 0616
1 0003
2 0403
2 1015
1 0385
2 0192
2 0067
1 0591
2 0271
2 0199
2 1274
2 1242
2 1330
2 0815
1 0528
2 0898
2 1755
1 0153
2 1091
2 0122
2 0401
1 0436
1 0043
1 1081
2 2759
2 0704
2 0969
2 1463
2 0024
2 0872
2 0320
2 0476
1 0912
2 1904
2 0808
2 1180
2 1008
2 1209
2 1590
2 0226

7

2 0476
2 1126
1 0500
2 0193
11183
1 0271
1 0012
1 1156
2 0858
2 0256
1 0808
2 1454
1 0968
1 0243
10188
2 0572
1 0108
2 1138
1 0238
2 0001
1 0350
2 1050
2 0100
1 0331
2 1123
2 2270
1 0445
2 0723
1 0081
1 0345
2 0141
2 0825
1 1008
2 0408
2 0837
2 0358
11377
21242
2 0680
2 0919
1 2214
2 0223
2 1112
1 0766
1 0007
1 0613
1 2006
1 0813
2 02567
2 0473

8

1 0187
2 0815
1 0738
11163
10371
2 05984
2 0618
1 0656
1 0389
1 0568
1 0788
2 0705
1 0365
1 0120
11723
1 2612
1 0726
1 0021
2 0435
1 1108
2 0127
2 0050
2 0178
2 0647
2 0861

2 0878
1 0141
1 0894
2 0144
2 0390
2 0500
2 0481
1 1351
1 1326
1 0249
1 0046
2 1079
2 0485
2 0288
2 0813
1 0024
2 0354
2 1058
1 0187
2 1588
1 0074
1 0469
2 0312
1 0875
1 2086

and the

figuro “2" l‘or '.hu =" gign. The normal doviates listed ns above have a standurd doviation of 1000,

To obtain doviatea with unit s.d. a docimal point has to be plnced after tho firat digit,
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RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
Prate No. 2

1 2 3 4 5 8 7 8

|
!

2148 20568 1 0030 20247 20336 (1030 20638 1 0123
L0l 20022 21327 10363 20061 21121 1 1127 2 0780
20460 20732 20324 | 248 20056 20123 20930 2 D846
10776 21885 | 1257 2078 1 0765 2 1437 2 1159 1 0577
5 1485 20203 20360 | 00I8 20032 20406 2 1455 2 0013
L1391 20302 11874 20707 | U462 L 1807 | UBBU 2 (M7
10080 20200 21528 1 0380 20042 L 1131 1 1180 1 1068
2238 20056 L USK4 L 1417 20707 20781 1 0010 | 1087
20706 L0763 L1585 L0576 1 0986 2 0261 2 1341 1 0069
10 21803 10080 20268 21941 1 43 | 0197 | 0I4 2 2737
10791 11891 10085 2 0I8S 1 2251 2 0020 2 1289 1 (362
20671 20188 21018 22007 22284 10302 [ 111 2 0074
1423 20873 20480 F U372 10200 ) 0226 2 1457 2 u2s4
L4680 2 1085 1 1345 20060 1 2334 20813 1 uBh 2 0804
15 20110 10842 11102 20422 1 0822 20038 20172 | 1794
LOIT8 | 2267 20688 2 1345 20219 | 431 2 106 | 0288
20212 21080 20557 21458 2 1128 1 1275 2 1025 2 1051
20124 20883 20361 10077 1079 ) use2 2 1369 2 0701
20080 2154 1 2160 20136 LUIGS | 0729 21183 2 0730
20 L0$36 20373 b 2115 11398 20630 1 U378 1 008k | 1248
10386 21840 10808 10920 2 137TL 1 U865 | 0178 2 0863
20970 20179 20804 1 0080 20382 11271 L 066 2 0208
A7 3173 20428 L1219 20267 L U481 20954 2 {848
10008 20246 20814 12079 | 1101 2043 10580 1 0208
2 10795 20831 10038 2084/ 20542 21983 [ 0720 2 0567
20848 11277 21272 10602 L0739 20214 1 0880 1 U604
12536 21375 10864 20270 10842 21368 1 0198 2 013l
21838 12378 20003 1 0769 | 0505 2 1350 2 0848 | 2268
(2338 108U 20218 10475 21895 2 1108 10647 | 1190
30 20089 1793 1 1645 20225 2 120 20531 10273 2 1205
20808 21183 20308 10320 21528 2 1481 20760 | 0073
2163 21907 10241 10470 21078 1 0714 2 0024 2 0077
21622 20239 11368 10350 20807 ) 0950 20356 1 038
10837 10639 10404 21008 20212 21718 2038y 2 032
35 20437 20323 10800 10520 1 0787 10602 20104 1 1740
10488 20884 10670 11746 1 1332 20813 2 0008 2 0999
11274 20490 20360 21784 21240 1 0342 | 1266 2 0197
11408 20720 21750 20460 20090 L 0993 2 0154 2 2081
11958 10836 10546 12036 21024 | 0888 20132 2 0880
40 20778 20803 20560 10185 21008 10760 20015 1 2404
10503 20500 20814 20432 20143 11669 2 1843 1 1799
20420 20367 21785 10236 20273 10598 11070 1 0220
11807 10136 20071 10132 20315 20477 20337 2 0I5
11516 10145 10LI9 22076 10605 10522 20274 1 0604
45 10192 10332 20370 10307 20521 10304 11020 2 0825
10482 10886 20137 20542 [ 25483 11863 2 0362 1 0950
10417 10467 20016 22478 21761 11225 2 0062 1 0844
20833 20188 11163 11000 20168 11277 21146 2 180]
10478 20028 11672 20378 10395 10740 12518 1 1017
50 20120 10763 20282 10508 21112 10558 200286 1 0417

“The figure "1 at the boginning of enoh grx;\;p of Enrﬁgu.m stands for the ‘+’ si and the
Bgurv "2", for tho *— sign. Tho normal doviates listed nu above have a atondard dnvlallng: of 1000,
To obtafn deviatos with unit n.d. n decimal peint haa to be placed after the firet digit.
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TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM BAMPLING NUMBERS

Prate No. 3
col
row\_no. 1 2 3 4 5 6 1 8
no. .

2 206506 10809 10428 14075 10023 11071 1 (455
2 10522 1 0081 10352 ) 0022 20814 10970 21849
1 2 20752 1450 20850 1 ugpl 20200 2 1087 1 1548
2 10831 20561 11120 22070 12071 10585 1 0879
5 10 20168 1 w435 1 2176 1 1605 2 1364 1 1033 2 1182
1 21213 11374 11862 2 1045 21354 2 0721 2 0639
2 21970 2 1426 1 OM54 1 2848 11333 2 1301 2 1833
2 20849 21216 20493 2 {181 2 21867 2 0287 2 0423
: 20136 M4 1 o074 10882 10188 1 0859 2 0782
0 20706 20007 21681 20897 | 0540 2 G498 ) 0485 1 0764
U351 1 o483 L1191 20586 10035 2 0428 | OITT 1 0348
21284 2 1472 1 IS4 [ 0A5E 22354 L w56 2 1163 2 0030
1 odgs 207 20231 2 11872 1 1138 20231 2 0247
10786 10235 | 0899 11184 10172 1 008 1 0448
1B 0o20027 o3z 144l | 20781 21875 2 1373 1 0364
20260 11381 102 2 1 020 2 0269 2 1252 1 U308
11386 L Os05 21363 1 10218 20885 11985 | 08Il
2015 11086 2 o4 2 2 1484 20321 2 0053 1 2280
11557 20300 1 ule2 2049 1 41T 2 1150 2 URBE
M0 11376 20033 1 1453 | 20133 o34 10038 2 0801
10710 20383 | 1393 2 10195 10008 1 1441 21332
Lonll 20379 1035 2 200185 20462 1 1408 2 0056
1078 2 0625 20987 2 21820 | 0467 2 0283 2 1580
20835 10007 L0322 11658 10219 10018 2 1071
2 20601 10123 2 10107 21866 11985 2 0887
2 10784 21181 20952 20754 20167 20033 2 1504
1 10127 21715 2 0496 2 1284 20600 2 1007 2 0672
2 11003 10590  § UO31 20857 1 0949 1 2834 2 0023
2 20685 20008 2 03 10722 20533 20848 2 M02
00 10142 2 0896 220 11726 11477 11238
I 20237 2T o2z 20847 2 M43 2 M8 2 0782
1 10486 22727 1 2008 20985 11171 10228 2 0266
2 20092 L1200 10600 21027 20325 1 0975 1 0827
1 2242 ML 21581 2 0804 20327 10163 2 0724
B2 20080 L1816 20202 20523 21198 1 1885 1 0226
2 20702 21720 21087 10836 | 21721 10133
1 21228 1 0924 2 0666 2 0027 ) 10247 1 1009
2 2 (52 10530 21099 1 2073 2 29154 1 0860
2 21585 11631 2484 21773 2 20174 10845
0 21412 20311 11185 20147 2 20347 10197
10503 10680 10537 21214 11017 2 20145 2 0800
10310 21536 1 081! 21079 11529 2 20376 1 1537
20400 1049 10047 21194 17T 2 20542 21081
207 10037 21802 10801 ) 1795 2 10899 2 0583
45 12304 20085 20711 21201 10182 20275 11074 10380
11074 10007 20172 21648 21208 1047 11318 2 0044
20850 10814 20278 11179 20797 22200 20136 2 0552
10165 20450 20303 10862 20860 11900 21188 ) 1367
10182 21420 20688 20921 20203 11646 20173 0000
B0 11798 22860 10553 11167 11307 21778 20117 1 470

The Agure

"at the boginning of ooch group of fivo figuros standa for the *+° sign and the

fgure 2", for the * =" wign. Tho nurmal doviates listed as above have n standnrd dovintion of 1000.
‘Ta obtain doviates with unit s.d. & devimal point hae Lo he placed aftor tho fivst digit.
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RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM BAMPLING NUMBERS

Prate No. 4
o col.
row\no. 1 2 3 4 5 8 7 8
no. ) _ I

90841 2022 L2120 10165 22304 20274 10081 12473
1040 21082 20088 20407 20474 22370 11070 2 0304
01437 20406 1126 10004 30674 20338 20875 10370
21005 21722 20812 1024 1115 21812 20580 10172
5 120 20380 10748 21100 12304 20120 20733 10055
20025 10204 20818 2040 21586 21125 10007 2 0568
11872 10180 10588 10344 21128 20057 20188 2 0398
20502 10705 10654 21231 10512 10364 10421 1020
20583 20481 21547 10118 20008 20060 11133 1 1522
10 21790 11851 11643 10847 10M7 2001 10362 11363
10180 2040 1047 1942 1040 10403 20078 10092
21730 11083 11200 10891 12088 10628 11567 11323
11043 20075 20726 | 0418 10912 20452 10183 10813
10773 20165 10878 11932 20401 10807 20283 2 0639
15 20197 29830 20013 21808 20202 10883 11275 1 1454
21102 2053 12125 10005 10176 10831 20670 2 0806
21885 L1152 10076 10484 1040 20301 20018 2 0088
2146 LOM3 20219 10520 10274 20012 10315 20345
2028 12052 21048 21811 10226 20093 11338 10024
2 1008 20253 20700 21102 11782 11379 20470 2 0034
11088 11309 10325 10093 20057 11099 20060 1 0367
10230 10455 20534 21852 10514 21321 21616 10312
20731 21332 21118 11037 21760 10629 10239 1 1851
20834 21323 11058 11678 20861 2150 20805 2 0191
9% 20463 10387 20721 10237 20489 20542 10403 10739
21208 10601 10268 21604 20121 2 104 10394 1 0681
12396 2028 11513 21623 10430 11920 20229 2 0882
1041 20881 20003 10523 2062 2044 10141 20894
20794 20275 1042 2082 10694 20817 11363 10887
30 10808 20374 20890 10209 10152 20446 20027 2 1342
20802 11654 20758 2012 11138 21169 11630 2 0257
10607 22226 10769 10324 21080 11069 10494 1 0030
20510 10240 10569 20800 21260 21974 1117 2075
20835 10752 10438 1022 1 2108 10471 20218
35 10507 10877 10200 20837 11187 21104 20814 22432
11674 11480 20002 10715 10180 10325 20899 20276
20025 10220 20467 20080 11268 20781 10456 2 1077
10450 20481 10913 20412 10179 2033 12078 2 0467
20831 22152 11240 11356 11370 20728 10210 2 1242
0 10033 10842 20507 10006 20898 10179 10902 10498
10304 10759 20240 20726 11505 20111 10184 2 2549
10107 292185 22508 10955 20420 10801 21399 1 0459
10981 10582 20819 20136 20889 20888 10041 20778
20133 10167 10489 2098 11195 10067 10048 2 0431
45 20378 10378 10488 22024 1138 20085 11220 10187
10046 21192 20475 171350 10288 20964 20503 2 0330
1083€¢ 20123 10058 10889 11018 22000 21305 10748
10552 20005 21100 21128 10832 10384 20809 2 0463
20307 2248 10368 10075 10088 20177 2075 11244
50 11011 11320 21276 20865 11560 212710 20622 2 0983

The ﬂg\uo""l“ At‘the beginning of each group of five ﬂgur‘nn siands for the '+’ d;n u& lho
figura “2", for the '—' sign, The normal dovinton listed ns above have a standard deviation of 1000,
it

To obtain deviates with unit s.d. s dooimal point has to be placed after tho firet digit.
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TABLES OF RANDOM NORMAL DEVIATES
MANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS

PratE No, &

ool.
ron. 1
no.

10

25

30

50

3 4 b 8 1 8
1 0804 2 0491 1 0282 2 2086 2 0403 2 1826 1 0434 2 0087
1 0267 10211 1 0875 1 0402 2 0lud 2 0086 1 1476 2 0017
2 1551 2 1354 2 0635 2 0516 2 vl48 2 0212 2 0155 2 0411
2 0308 1 0434 2 0343 2 0507 2 U580 1 0785 2 0088 2 1137
1 0265 1 9181 2 y618 1 020) 1 0859 1 0208 1 0216 1 0868
2 0760 1 2099 1 0356 1 0264 1 1380 1 0380 1 0570 1 05623
2 0617 2 0599 2 2122 1 1285 1 0375 2 402 2 0396 2 0724
2 2077 1 0566 1 0046 2 1269 11243 2 0010 11237 21229
1 0748 1 0863 2 0242 2 (481 1 0962 2 0845 2 1542 11134
2 0666 1 1582 2 1005 1 0252 12011 2 1435 1 0094 1 0078
2 2020 2 1875 1 v296 1 0040 2 uBBl1 2 0314 1 0289 2 1199
2 1204 1 0453 2 068Y 1 134 2 1672 2 1680 2 0468 2 1008
2 U674 1 0606 2 1644 0000 2 0627 ] 0426 1 0885 2 0194
1213 1 0503 1 0634 2 1142 1 0935 1 1396 2 0757 1 0314
1 0087 1 0331 1 1427 2 0979 1 0849 1 0781 2 U8y 10273
1 0161 1 0204 2 1000 2 0165 2 0841 10274 1 0380 1 0501
1 1621 2 0159 1 1690 1 u469 11630 1 1014 11315 1 1421
1 1580 1 0279 2 0900 10795 2 0072 2 1172 12235 1 0537
2 134 1 0594 1 0094 1 0401 11284 11932 2 0008 1 2428
1 1077 1 0185 1 0087 1 0143 20228 2 1644 1 0556 1 0433
1 1852 2 2245 1 0457 1 0387 2 063U 2 0474 2 0810 1 02v6
1 0988 2 1213 1 0056 2 0711 2 1312 2 1166 1 0757 1 1583
2 1776 2 0447 2 0566 2 0404 1 u383 1 0645 10737 2 1899
1 0268 2 1366 2 0145 1 0260 2 1083 2 0194 11209 2 1036
1 vov9 1 U942 2 0312 1 0102 1 1358 2 0489 2 0504 1 1630
2 0609 2 0810 2 1696 2 1744 2 1457 2 1193 1 0379 2 0616
1 1030 1 0168 2 0430 2 0296 1 0508 2 1084 2 0139 1 1364
2 0821 1 0404 1 0086 11079 2 0195 2 0337 11832 2 0363
2 0584 1 0631 2 2056 1 0902 1 0907 1 0056 2 0287 2 0078
2 0200 2 0557 2 0043 2 0767 2 1140 2 1624 10686 2 0250
2 1385 1 0454 1 0049 20732 1 1604 2 1165 1 0464 2 (408
1 0152 11751 2 (474 2 095] 2 0275 1 1398 1 2022 2 1570
2 0483 1 1026 1 0450 1 2092 1 0837 2 0431 2 0746 1 0447
2 0487 1 0154 1 0087 2 0707 2 0352 2 1830 2 1031 1 0864
2 0148 1 0200 2 0052 2 2848 2 0018 20858 2 0404 2 0469
1 1005 1 U483 12127 1 0451 2 1193 1 V006 2 1131 2 0443
10716 2 1738 2 0351 2 0542 1 0382 2 0853 1 0044 2 0597
2 0776 2 1270 1 0109 2 1668 2 0623 1 1254 2 1063 2 0445
1 0375 2 0131 1 0203 1 1634 2 005) 2 0666 2 0010 11217
2 0544 1 1499 1 0019 12727 2 1306 2 1380 10412 2 1266
2 2173 2 04y 1 0544 2 0198 2 1274 2 2092 2 0411 2 0035
1 0823 11251 2 1639 2 0131 2 0186 1 1074 2 0058 L 0270
2 0220 19279 1 0881 10613 1 U584 2 0180 2 1108 1 1903
2 0331 1 0038 2 0852 1 0385 2 0460 1 1688 1 1004 2 0868
2 0892 1 1449 2 2748 1 0811 11164 1 0012 2 06877 2 0407
2 1239 1 0677 1 0678 1 1261 1 821 1 0564 1 0063 1 0870
11227 2 0110 2 0893 2 1121 1 0078 1 0603 1 0871 10274
1 0196 2 0491 1 0856 2 0307 2 1581 1 1345 2 0562 1 0065
1 0647 2 0677 1 0840 1 1370 10800 2 1308 2 0069 2 1718
1 0126 20078 10187 20120 1 0682 2 1920 2 0298 20127

o figuro "
2", for the '—' wign,

ot L)m hoghmmg of cach group ol’ five Sgurea atands l'or tho '+’ sign and tho

. ‘The normal devintes listed ns above havo a standurd doviation of 1000.
To obtain deviates witl unit s.d, & deoimol point has to be pluced after tho frst digit.
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RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM BAMPLING NUMBERH
Pratx No. 8
col.
rn\nc. 1 2 3 4 ] 8 7 8
no.
2 1084 2 0160 2 0284 1 1148 2 1165 2 0224 1 0738 1 1048
2 0613 1 0848 1 2348 2 0738 1 6058 1 0875 2 0202 2 1330
1 0689 1 1729 2 1408 2 1048 1 0065 1 0616 2 0230 11311
2 0760 2 1361 2 0328 2 0342 2 0841 2 03569 2 0138 2 0710
5 20785 1 1312 1 1088 L1124 1 1136 1 0003 2 0489 2 0762
2 0086 10142 1 0024 1 1849 2 0400 1 0070 2 0403 2 0808
1 1838 2 1123 2 0488 1 0527 2 0968 1 0881 2 0355 '2 0863
2 0102 1 1509 I (161 2 0620 1 0927 1 0603 2 (659 2 0234
1 0801 1 0567 2 0463 1 0200 1 0051 1 1481 1 0594 2 0412
10 1 0050 1 0022 1 0320 11311 2 2200 2 0889 2 0946 1 087&
1 0457 2 0524 11184 2 0325 2 0180 22727 1 0893 2 031
2 1869 1 1269 2 1155 2 1028 1 0058 1 1484 2 1104 ¢ 037¢
2 0123 2 1879 1 1818 2 0420 11818 2 0228 1 0833 1 014¢
I 0318 2 0078 2 1710 2 0488 2 0529 11052 2 0004 2 0549
15 1 0243 2 0423 1 0088 1 0281 2 1002 1 0456 2 0026 2 1113
1 0602 1 0445 2 0689 1 0477 2 0881 2 1084 1 0833 2 0200
2 0003 2 1007 2 0554 1 0084 2 1764 1 0984 2 0740 2 1621
2 0805 2 1331 2 0482 2 1835 1 2203 2 1074 1 0183 2 1212
1 1029 1 0085 1 14)5 2 1418 2 1750 1 0417 2 0056 10277
20 1 0698 2 0230 2 0256 2 0008 1 1815 2 0217 2 0473 2 0600
2 0182 2 0530 1 06824 1 1413 1 0905 1 0022 1 137 2 0041
1 0346 2 1291 1 0428 I 1414 1 1902 11139 1 0982 2 1231
1 0108 1 0528 1 1078 1 0832 1 0756 1 0200 2 0572 1 0080
2 0177 1 0016 2 0011 2 0291 1 1081 1 1040 11122 1 0330
25 1 0058 2 0057 2 0827 2 0913 1 0704 1 1653 2 0679 11104
1 1088 1 2203 2 0136 1 0445 2 2024 1 0819 11204 1 0260
2 (408 21272 2 0159 2 0073 | 0414 1 1875 2 0879 2 1953
20712 2 0868 2 0489 2 132) 1 0190 1 1 1 1730 1 0176
1 0370 2 1442 2 0857 2 0598 2 0743 2 0204 2 0055 1 06873
30 20583 1 0063 2 0878 1 0484 1 0543 1 0617 2 0859 1 0530
1 082} 2 0018 1 0581 L 0108 1 1098 1 0079 2 0437 1 0836
1 0485 1 0820 1 0542 1 0177 2 0506 1 0585 1 11686 2 0083
2 0018 2 0520 1 1436 1 1845 2 1821 2 1228 1 0080 1 1038
1 0812 1 1100 2 0031 1 0725 11787 11812 2 0369 1 1320
35 1 0528 [ 1327 1 0108 1 0879 20203 1 1389 2 1063 2 2852
10726 2 0371 2 0068 2 0007 [ 0252 2 1080 1 2226 1 0426
2 (487 2 0238 2 1679 2 0987 10120 1 0280 L 2122 2 1372
2 0582 2 0441 2 0461 2 0062 2 0780 2 0119 2 0917 2 1010
1 1137 2 0390 2 2044 1 0388 1 0442 1 0324 2 04356 1 0436
H o 20978 1 0221 1 0728 2 0318 2 0754 2 0205 1 0156 1 0058
2 2280 2 0504 2 1833 2 0622 2 0534 1 0202 1 0411 2 2770
2 1679 2 0023 1 0872 1 0082 1 0747 1 0604 2 0871 1 1188
1 0351 2 0724 1 1403 1 0102 11183 2 0115 2 1218 11128
2 1571 1 0809 2 1652 1 1400 1 1580 2 0010 2 1083 2 1061
45 20885 1 0859 1 0087 1 0088 1 1126 1 0141 1 0202 1 0888
2 751 2 0098 2 0771 2 0308 1 07656 1 0882 2 0475 1 1314
1 0082 2 0491 1 0607 1 0737 2 0783 1 1298 11799 1 0018
1 0224 2 1527 1 0618 2 0880 1 0303 11327 2 0635 1 0868
11128 2 1687 2 2418 2 1321 1 0181 2 0178 2 o10t 2 0805
60, 11079 1 0202 2 0642 20160 21189 10827 21386 30216
‘Tho Brure 1" at the buglnning of eusch group of five Bgures stands for the '+ -I;p and tho

ro "2, for tho ¥ —
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2 - . Tho normol devinton listed aa nbove have n standard
© obtain doviates with unit s.d. u deolmal point has to be pincod nfter the frat digit.

doviation of 1000,



TABLES OF RANDOM NORMAL DEVIATES
+ DEVIATES BASED ON TIPPETT'S RANDOM HA}

Prate No, 7*
col.
row \_no. 1 2 3 4 5 6 1 8

no. — -
1 0886 1 2 0157 1 0871 1 0589 2 1 0110 2 1201
2 y200 2 1 0429 2 0705 1 1487 2 2 141 2 0816
1 gy 1 10008 2 obs3 2 2077 1 20723 1 0797
[ E 2 o8l Laomg 2400 2 1 12 2 0581
5 20987 2 23195 206865 ) o833 ) L7192 ohes
1 o882 2 2077 1 u454 2 02 2 12220 1 nov2
Loge2 2 LOos 1 o200 g2 ) I o585 2 on37
1143 1 20751 2 0524 20864 1 10620 1 0G0
2008 20700 20876 2002 2 1 2 6514
wo1m 2 2 U531 ooz 2o 2 2006 1 ool
1 (457 1 1 0174 21854 418 1 2 0604 1 0817
21029 1 1 1653 2 1205 222 2 121 2 Lo
ER T 20588 2outo 2 (13 | 11527 2 0138
24063 2 2 411 XTI L2 l 24263 1 0633
15 20852 1 2 U859 s 11743 1 21940 2 0280
25 | 204 Lois7 2 iy 1 L o4l ERTTH]
1os 2 Lo 2 s 1 0703 1 2 0182 11517
1 2088 1 Ludnd 21895 2 06) 1 L o236 2 w37
2 uids 1 10777 I 136 1 UsYs 2 2 0108 1 1194
2 2 I3 2 20293 1 vo50 31092 2 1 0056 2 0624
20631 2 2 0250 2 1476 20127 1 o412 1 U649 11202
20810 2 2 20100 10702 t 1ogs 1 ooyl
208 2 2 20019 2 I 1 0584 1 1438
[ WL 1 2 1 1265 1 2 2 a2 2 1651
20 1 0450 1 2 0500 2 0190 1 2 1 0195 1 1lg8
2 0872 1 2 U4 1 1448 2 1 1 w272 11935
1 o260 2 I 1218 20515 1 2 1 2 U323
1 )8 2 [N ) 2 97 2 1 2 2 1589
2 00H 2 1 o869 2 0554 2 1 1 1224 10728
3 2 Y 2 L1513 1 o433 1 o2y 2 1 1935 1 1u21
2 U 20339 Losse 10814 2208 2 2 0400 11198
1oIs7 17 10225 L7 2 12w 2 1 uce4 2 0872
2 0156 2 0316 I 1845 2 0267 2 2 1 ovps3 1 vsos
2 1439 2 10kl 1 0132 1 08549 2 145 1 2 0136 1 1700
35 1 0577 1 1478 2 1799 21074 1 vogh 2 1 (460 20250
2 o2 [ 10y 2 2028 L1718 21036 2 1 0594 1 1449
2 1350 2 1882 1 1 o6 [Q X ] 1 1 1587 1 0412
1 088y 1 U174 1 1174 20205 ] 2 1194 1 06Ys
2 417 1 0410 1 2 v921 1 0744 1 1 1163 2 0003
4 21576 2 0077 2 20277 2 0816 I o0 1 947 1 0058
2 0245 2 0112 1 118 I 0279 1 11527 1 1672
2 U7k 30288 1 1 g2 1 0l 22 1 0784 1 1420
L8 russ 1 Lss 29795 2 10285 2 (05
1 Isdu 1 0542 2 1 0376 2021 22 2 0824 21487
45 2 0701 1 1413 2 2 047 1 1255 1 1 v237 2 0687
1 visnh 2 0874 2 1 v338 2 0381 2 1 0163 1 ouss
2023 20706 1 1 25834 11840 1 12428 10719
2 1679 1 0381 2 2 upun 1 0219 2 1 2 Q05U 1 1154
1 088l 1 0142 1 LT 1 0209 2022 2 0076 2 0840
50 2u0M6 20039 2 20878 20214 1 1811 10855 2 0854

.y Tho ﬂnln\_: 1 ut tho uyinning of uneh group of fivo Aguros slands for the *4° sign and the figury
s for the *—° sign, The nermal dovintes lisied ws ahovo have & stundard deviution of 1000. To
obluin doviatos with wuit s, o dveimnl point hus to bo placed uftor tho Arat digit,

* For wasnlng us Lo uws sou paragroph 2,10 of Introdustion.
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Vou. 20] SANKHYX: THE INDIAN JOURNAL OF STATISTICS [Paers3&d
RANDOM NORMAL DEVIATES BABED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Prare No. 8¢
col.
row \mo. I 2 3 4 5 (] 7 8
no. e

20707 10703 10488 10760 10158 20517 10993 2 1200
20600 10343 10227 10242 10719 11082 21100 2 1466
1 0358 1 00l 1 0335 1 02 1 0819 1 4054 1 1030 1 0219
P o452 20119 21530 21082 20069 10108 20419 10820
6 20715 10317 21524 10074 1422 21553 20114 21808
21283 20562 10305 10673 11133 10833 2 0601 1 1177
1 077! 10643 21730 2 0184 1 o832 10437 1 ua08 2 1108
1 0890 1 o209 2 1212 11255 2 0347 2 U776 2 LB 1 0092
1 1309 1 0890 2 1855 2 jo63 2 0577 1 0586 1 2468 2 0368
10 l1o28 21200 11107 1 0005 Lous48 21030 1us68 1 1170
10175 10261 1usd9 20376 2 1413 1 0801 10568 1 0182
10514 11058 1 0319 Logld 22748 20175 20357 2 0250
20576 1ol 21252 L o Ls2 24938 L 175 1 0845
20235 20212  2use 10575 10304 21281 1 44 1 0624
15 11218 20247 11888 2 0917 11179 20208 20770 20623
21649  lupss 2072 22727 20523 2 1310 10968 2 1900
21049 20219 10510 1 1476 1 1586 1 o344 {2206 2 083
11566 2 0086 10214 12562 2 2001 2 U287 11650 2 0940
10132 20371 20320 2w 1 0740 12349 10388 1 0341
2 21624 10576 2 0861 2 9762 10105 20064 1 0T43 2 2200
10243 2 2% 10249 11131 1 uovs 1 421 2 0584 2 |I87
1 (436 1 0180 1ss 2 1607 14 20102 1 opl8 1 1288
2 Ul 2 0ty 10365 20973 21115 ! 181 216 10124
1154 20708 10060 10423 20788 1 1477 10283 20513
95 114l 21255 2 0812 10127 20508 20198 10557 2 467
20149 10010 2 2 1436 20970 20612 20157 1 1547
2 1887 11040 2 2 1651 20090 1 1863 2 2 1801
1 0185 15t (R 1 (404 1 o377 21887 1 0788
1 o2 10722 2 10383 20470 10213 2 1986
30 1 195 20 1 2 g0 10527 1 0179 2 1227
207200 o 2 11188 2 2 1111 1143 1 0967
1 1002 11739 1 20108 2 11185 10083 2 0152
1os30 21188 2 2 (478 1 2 1155 10395 2 1094
10626 1 les2 22 167 2 20364 2 1478 2 0293
36 2042 10695 208l 20773 212 21084 10206 20474
10465 205186 10561 1 0277 1 0115 10374 11331 1 2028
L o226 2073 1 0562 10070 20783 10237 20731 2 0182
L OBE6 20208 2056 207 20558 2264 21255 1 Qugd
2 U347 10780 2064 20600 20542 1 0839 1 2357 2 2878
40 20011 2138 11117 10634 20240 1046 20331 20845
11369 20726 1442 20170 200640 20580 20643 21617
20607 24 20434 21420 1094 20649 21211 11077
10382  lolfz 20178 11336 20823 2 1041 10767 2 0536
2 Guag 1 1571 2 0714 11847 10082 12340 1 M06 20378
45 21650 2 0325 11690 21138 20687 11616 20656 1 1050
Josed 21723 20420 10402 20627 20409 11654 1 0588
20679 1 1358 10380 20286 20100 10013 20720 20005
2 0857 2 0621 RRHEH 1 2647 11138 1 07895 1 0085 2 0219
20647 20102 20216 2 09al 1 1662 1 0693 1 0768 1 0402
50 2 1403 11683 11087 o824 20361 2 M417 10545 2 1809

Tho tiguro 1" ul the beginning of ench zroup of fivo figures stunls for the '+ sign and the
figure 42", for tho *=" sign. Thu nurmnl devintes listed as sbove have n stundard doviation of 1000,
To whtain doviates with unit ad. u decimal point lus Lo bo placed uftor the frat digit.

* For warning 04 to uge soo paragraph 2.10 of Introduotion.
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TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Prate No. 0
® col.
roNo. 1 2 3 4 [ (] 7 8
no.
2 2130 1 0308 2 0293 1 1088 1 0244 2 0843 20354 21354
20359 21113 1 0289 1 1055 2 1038 1 0368 10662 2 0068
2 0326 1 0867 1 1430 2 1089 1 1216 1 18668 11282 1 0996
2 0157 1 2687 2 0069 112710 2 0002 1 1705 1 0265 1 0388
5 20316 1 0848 2 0506 1 0432 2 0300 2 0583 10344 20593
1 1031 2 0211 2 1764 1 0197 2 0411 1 0563 2 0005 11577
1 1739 11198 2 0603 2 0161 1 0056 1 0078 1 1008 1 0385
2 0841 1 0060 1 0944 1 0241 1 0718 1 1062 1 1001 1 0308
2 1678 11304 2 0661 1 0503 2 0384 2 0812 12270 21348
10 11266 2 1223 2 0533 10838 2 0337 1 2620 2 1587 1 0488
2 0185 2 2073 20042 20710 1 0355 2 1030 2 0596 2 2142
1 0449 11736 1 2442 1 0111 1 0288 10119 10356 20418
1 1402 1 1875 1 0231 2 0419 1 0514 2 0999 10018 2 1999
1 0231 2 0428 2 0558 1 0763 1 1004 2 1592 2 1061 2 1006
15 21815 1 0986 2 1020 2 0200 11171 2 0810 2 0317 1 0221
2 1414 1 1567 1 0534 117 2 0826 1 0071 2 0564 1 0543
1 0973 2 1376 1 1407 2 2122 2 0344 2 1903 1 1470 2 1279
1 0236 2 0383 1 0346 2 0154 1 0590 1 0844 1 0064 21270
1 1309 1 0077 1 0374 2 1919 1 1355 2 0203 2 1540 2 0969
20 11080 2 0834 2 0663 1 0432 1 0022 2 0806 2 0680 2 0636
1 0160 1 1060 10723 2 1188 2 0329 2 0797 1 0281 1 0264
1 1169 2 0978 2 0869 2 0113 1 0348 2 0037 2 0543 1 0776
2 1757 1 0188 11745 2 0530 1 0221 1 0894 2 1025 1 0781
1 2409 1 0482 1 0293 2 0928 1 0820 11171 11239 20183
25 10843 1 2929 2 1664 2 0364 1 0318 i 0368 10645 20573
1 0464 21276 2 1341 2 0160 1 0366 1 1068 1 2342 2 0749
1 0360 1 1608 2 0499 1 0487 1 0795 1 0623 2 1000 1 0087
2 0080 1 0997 1 1M5 2 0139 2 2149 1 0637 2 2489 1 0656
10124 2 0612 2 0748 1 0491 2 0621 1 0497 20242 2 0506
30 10450 1 0692 1 0750 1 0808 11135 22030 11251 2 0888
11363 1 0230 2 2183 2 0033 2 0653 2 0456 2 0130 2 0817
2 0543 2 2273 2 0207 1 0474 2 0707 2 1190 11237 2 1101
20306 2 0341 2 0646 2 3432 2 0389 21196 2 1222 1 0501
2 0525 1 0202 1 1058 1 0195 2 0857 2 0961 11301 1 0894
3B 20752 2 0011 1 0415 1 1014 1 0822 1 05567 1 1608 1 0053
2 0987 2 0064 2 1188 2 0280 1 1768 11127 2 1192 1 1098
1 1026 1 0525 2 0187 2 0738 1 0378 2 0133 1 1341 21323
2 0137 2 1818 2 2597 10502 2 0202 21800 21119 1 1849
1 0954 2 0237 1 1447 2 0943 1 0488 1 0603 2 1847 1 0068
40 1 0281 20782 21983 2 0654 2 0083 2 0895 2 1671 1 1167
1 1060 2 1104 1 1152 1 0393 1 0587 2 1102 1 2034 1 1478
2 0980 2 1069 1 1386 2 0449 1 0308 10217 1 0383 1 1208
10086 21490 2 0739 10346 2 0493 10103 2 1168 1 0952
1 1898 1 0807 10973 2 1851 2 0766 10728 20330 2 1041
45 2 1691 2 0162 1 2040 1 1120 1 0037 1 0818 10858 2 0297
1 0710 10072 2 0643 1 0435 1 05610 1 1052 10117 2 1206
1 0005 1 0329 10326 2 0523 11299 2 0M6 1 0258 11227
2 1530 10114 2 1928 10618 21616 22113 2 1851 1 0267
1 0166 10583 2 2048 1 0508 2 113¢ 20345 10733 2 0402
b0 20417 2 0086 2 U546 10174 21023 20714 2 1464 1 1390

Thoe figuro "1™ &t the boginning of onch group of flve fguros atands for tho ‘-’ sign and the
figuro 2", for the ‘—* yign. Tho normal doviates listod as abovo have a standard deviation of 1000,
‘To obtain dovintes with uait a.d. a decira) point haa to be placed ofior the first digit.
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Von. 20] SANKHYA : THE INDIAN JOURNAL OF STATISTICS [ Pants3 & 4
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
Puate No. 10
col.
roNo. 1 2 3 4 5 6 7 8
no. o o o e
2 1232 1 1135 1 1687 2 075" 2 1770 2 07"4 2 0094 1 1465
1 1542 1 0807 1 2334 2 0044 1 0070 2 1224 1 0332 2 0091
1 0520 11108 2 0281 10460 1 0176 2 0120 10772 22319
2 2562 21278 3 0962 2 0650 1 1462 1 0019 1 0802 2 0346
5 1 ulgd 1 1439 1 0470 1 0051 20252 20331 21238 2 0805
2 1036 1 0250 1 0650 2 0543 10848 2 1147 2 0065 2 0915
1 1093 L o3ed 20640 2 0488 1 0162 1 03064 2 0185 2 0813
2RI 2045 2 1463 1082 1 0364 1L Os08 2 0314 1 0253
1 07yl 2 0§53 I tols 1 1267 20136 2 0024 L0078 2 0575
10 2mi6 20613 2 0634 2 0Is9 L 060 L 1m 2 0587 2 1165
1 0617 2 1691 11279 2 1aal 2 1653 2 0oLy 2 0256 1 0313
1 025 UL | 0275 1 ™41 1 0072 1 0253 1 0801 2 1240
2 1H6 i 0008 21477 2 0171 2 0677 2 0473 2 0603 1 0568
1 0830 1 0949 2 (449 2 0001 3 D5 1 2652 I ohs2 1 4850
15 2 (122 2433 2 0308 2 2238 1 0018 1 0808 20716 2 1363
11139 20828 21025 2 1242 1 049 2 0879 1 0518 1 1032
2 15566 116l 2 0129 2 2312 1 0148 2 0941 2 3124 2 (309
2 140] 2 0208 1 14w 2 0371 1 0639 2 0420 2 0341 1 0866
21410 2 uEsl 2 0091 10273 2 1034 21112 1 78 1 0273
20 1o 20806 2 1013 1 0670 1 (479 1 0856 1 0895 1 0566
1 (W5 10728 2 1068 1 1685 20592 20686 2 0071 I (M55
2 8K 1 2248 2 33618 2 0275 I 1394 I 1480 1 ;w5 1 2735
20026 11148 1 1551 1 1os4 1 05490 2 1572 1 0612 2 0756
1 03511 1 1458 1 1829 I 2078 1 0639 10800 20623 2 0360
25 10230 20464 20575 2 02008 1 1377 2 0198 11076 2 3719
2 (448 2 11392 1 1460 21025 1 0891 2 1455 2 1902 2 1619
1012 11271 11306 2 1266 1 0094 1 0879 1 0251 2 (W05
1 o3l 1 0176 2 1054 2 0596 1 0791 1 0617 11337 2 0526
1 0736 1 5 2 0050 1 MR 1 1308 2 (490 1 0248 11779
30 1 o014 2 1 0244 2 0392 2 0501 2 0550 2 430 1 2197
2 0779 2 L 0815 2 1051 1 1057 1 1523 1 1395 2 1834
20167 1 21620 I 1498 1 476 10124 L 0033 1 082
2 0526 2 1 0502 2 1608 1 0280 2 173 2 1416 11295
1 0840 2 1 1372 1 0810 2 1023 1 1161 11732 2 1187
ki 2 (483 1 2 0150 1 2052 1 0613 2 0191 1 0885 1 0423
21204 1 3 2489 1 0474 2 0498 1 6822 1 0534 1 0007
1 U487 1 RAEG 1 1 ORTS 2 1316 1 1613 2 0537 1 1096
21725 2 1 0220 10174 1 0726 1 1054 2 0625 2 1566
2 1165 2 2 1861 2 1914 1 1568 2 0668 1 0238 L 1520
40 21553 2 1 0184 2 0835 1 1042 1 1394 1 0905 1 0237
1 0873 2 2 0288 2 1963 1 0187 2 1517 1 2020 2 0138
2 1500 1 2 1798 1 2087 1 0805 2 0137 10268 2 2024
11382 1 2 1030 1 0472 1 0346 2 0813 2 0013 1 0104
2 0240 1 1 0491 2 1014 1 06807 1 1623 1 1574 1 0204
45 2 0153 1 2 0311 1 0702 1 0535 1 0547 2 0347 1 1997
2 0181 1 1 1040 2 0020 2 0732 2 0883 1 0814 2 0100
1 0831 2 2 0832 1 0053 11677 2 0412 1 0162 2 1341
1 0452 1 2 0588 1 0812 2 2155 1 0404 2 0571 2 0484
2 0867 1 2 1354 1 1710 2 1497 1 0345 1 1430 2 0508
50 2 0880 1 1 2748 2 1930 2 1472 1 17656 10060 1 2007
0 fl

To obtain “dovintos with wnit 6.d. a docimal point has to ho placed after tho frat digit.
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gurn 1" nl‘, the beginning of ench group of five Agures stands for tho ' +' sign and tho

figure ""“ for tho gn. Tho normal dovintes listed a8 above have o standard doviation of 1000,



TABLES OF RANDOM NORMAL DEVIATES
RAXDOM NORMAL DEVIATEN BASED ON TIPPETT'S RANDOM RAMPLING NUMBERS

Pt No. 11

3 4 [ (| ki 8
2009 1 mol 202 20833 1 1IR2 2 R0
2 0019 2 19, 11423 1 0483 2 1536 1 0567
1 0ha2 1 (l.m-» 1 o2l 1 0707 2460 1 migy
2 1050 2 ohgd 2 (KD 2 0521 1 185l 2 0928
1 2 0166 1 oxie 1 12 1 &a2 2019
1 3 0483 2 o808 1 01R] 20737 2171
20 2 2478 1 o2t [ 11 2 005t
1 2 0701 1 1169 2 0314 2t 1 0G0
2 1 rr'm 11033 1 0482 2 0161 20197
1 2 2 0404 1 0079 1 0344 11029
2 1 2 0014 2 0228 2 0340 2 1205
2 2 1 1981 2 0011 11544 1on3
d 2 1 2 0753 1 2181 1 o35 1 0300
2 0103 2 026l 2 1 1 1600 1 1611 2 0516 20177
Is 2 0366 2 1368 20029 1 2 0221 2 055 1 0034 1 1164
10007 10423 20428 2 11034 20105 213301 21257
1 0237 2 5103 2 0184 1 2 0003 20503 L ek 1) " 0144
11997 2034 20771 1 20046 21030 20660 1 Ho2
2 0528 1 43 1 H4n 2 1 0098 2 0570 20344 2 2197
20 10832 10080 | 10363 10497 211 21195
20340 10882 2 20227 10511 206235 10070
2 0535 11133 1 2 X 2 (464
12054 20532 2 2 1 (48
1 o382 1 1897 1 2 2 1 1203
2% 10102 10797 12 1248 20215 20783 1 o0
1 0030 2 1 2 1 0199 20328 11812 1 1082
20283 10319 2 20406 10209 10708 10317
1 0498 1 1095 1 20018 1 0141 2 004 1 0090
2033 10838 2 20407 L0080 10268 16792
30 10188 1043 2 10044 21231 20207 1 1178
L0836 1 0301 1 20119 11017 20000 2005
1 079 [ 2478 1 2 1 0201 2 0700 1 0904 1 0506
10333 11158 2 2 0241 11713 20008 21174
2000 t 152 1 22062 1O%8 10156 10196
k) 10088 203 2 Lod2e 21711 10004 1 0594
12583 20437 1 20260 20305 20881 2 |771
20890 10335 1 22032 2148 10089 | 1377
10117 1 0147 1 2 1500 1 1311 1 1089 1 0807
10656 21340 2 20388 10881 2043 10821
40 1 0324 2 0088 2 1 0333 2 1502 1 1863 21188
2088 10452 10 20176 20180 12315 2 1264
1 1080 1 040 12 1 0738 20750 11334 11297
2007 1e21 2 20075 11800 2 1360 2 6738
1 0608 1 1568 1 1 1662 2 0873 1 1066 1 0036
45 LM3T  1ous 1 2 1671 11235 20440 1 0249
11439 21218 2 2030t 2 10604 20823
1 0034 2 0858 1 2 1384 2 21951 1 0630
21577 21210 1 20733 2 10093 11127
11271 1 1988 1 1 0052 2 0587 1 1408 1 0707
50 10236 2 11063 10211 21022 20240

Tho fignre l llm heginning of each group of five figurca ummbu_fnr the *+* sign nnd tho
figuro 2", for the * ‘Tho normal dovinien listed an above have o standard devistion of 1060,
To obtain deviates with umL w.d, & decimat point haa to bo placed aftor tho first digit.

n




To obtain deviates with unit s,

4. a decimal point I
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Vor. 20 ] SANKHYA : THE INDIAN JOURNAL OF STATISTICS [Pamms8& 4
RANDOM NORMAL DEVIATES BASED ON TIPPETI’S RANDOM SAMPLING NUMBERS
Prate No. 12
ool.

row\ no. 1 2 3 4 ] 6 7 8
mo ——— . . [ R
2 0087 2 0300 11007 2 0789 20722 20883 2 2628 2 0389
1 1209 10712 2 11656 2 0220 1 0567 20862 20028 2 0935
2 0831 2 (730 1 0629 1 0255 1 1563 11301 2 0606 1103
2 1521 2 1041 2 1386 2 1768 1 1031 2 1726 1058 2 0013
5 1 1027 1 269 1 0149 1 0338 1 1588 2 0001 21118 2 0021
1 2395 2 0388 1 0134 20650 20184 21208 20650 2 0862
1 0352 1 2323 1 1446 1 0029 21110 2 2181 2 1491 2 0240
1 0g08 2 1201 2 0458 2 M53 2 1918 1 0842 1 0288 2 0125
21662 20022 20397 1 1182 1 0037 2 0669 2 0271 1 0466
10 1 0385 1 1352 2 0329 1 1194 2 1483 2 1069 1 0761 1 1889
21426 2 1222 10810 2o0ll9 1 1161 20887 20802 2 0055
11116 2 0032 2 0820 2 0902 2 1308 1 0007 2 0534 1 0402
2 2101 10770 1 0382 1 0632 2 0229 2 0975 2 074 1 0756
204156 21303 1 0349 10182 23849 20848 2 0398 1 1283
15 2 1937 1 0256 2 1121 1 0221 1 0234 1 1079 11311 11279
2 0230 1 0749 1 0901 2 0583 2 0847 2 1130 2 2844 2 0674
11333 1 0633 1 0837 2 0864 2 0755 2 400 10450 2 1780
2 0513 2 0311 2 0794 1 0720 2 0244 2 0993 2 06869 1 1413
1 1265 1 1104 2 0895 1 0071 1 0159 2 0628 1 0439 1 0119
20 21783 2 0214 1 quse 1 0193 2 0818 1 0420 2 0496 1 0180
11338 2 0057 2 3540 1 0624 10772 2 0741 2 0544 1 0288
20686 2 1260 20478 2 0367 1 0570 2 0831 2 0663 1 0548
2 0517 1 0309 2 0489 1 0216 1 1688 2 0342 2 1951 1 0137
1 0190 1 1437 2 1193 2 0445 2 0891 1 0069 10118 2 1105
25 2 0162 2 0328 1 0510 11037 2 1006 1 0192 1 0012 1 0564
1 0576 1 0964 L 0986 1 0633 2 0106 20034 2 1531 1 0025
1 0n09 1 0238 2 0341 2 0786 1 0440 1 0597 2 0939 2 0806
20436 22014 20336 12280 2 0098 1Mo 20777 1 0610
L 1315 2 0940 1 0654 1 0474 1 0418 1 0049 11227 1 0134
30 1 0802 1 0046 1 0705 2 1873 2 0024 2 0438 1 0873 2 0280
2 0425 11017 1 0639 2 1111 1 0087 I 0403 2 0479 2 0256
2 0408 1 0728 2 1375 1 0553 2 0919 1 1597 1 0328 2 0867
2 0275 1 0220 1 v806 1 0286 2 0749 2 0879 2 1438 1 0262
1 0280 1 1308 1 0510 11197 10384 2 1330 1 0432 1 0182
35 20209 2 0958 2 0572 2 0081 2 0091 1 0622 2 0480 2 0442
21104 21731 1 1484 1 2028 2 1134 2 1426 11004 21239
2 0193 2 1863 1 0759 1 0386 2 0597 2 0242 21377 1 1329
10490 2 0467 1 0537 2 0343 1 0066 2 1782 1 0694 1 0412
2 1485 1 0002 1 0019 2 1209 1 0086 2 0991 10046 21301
40 2 0399 1 0364 2 0439 2 1569 2 1146 2 1505 1 0600 2 1428
1 0179 1 0826 1 0687 2 0336 1 1552 1 0084 2 0245 2 1042
2 06847 20440 21596 20698 20359 2 0850 1 0520 1 1388
1 1072 2 0188 1 0645 1 0066 1 0103 2 0404 2 0498 1 1068
11026 1 0338 2 0267 1 1845 10304 2 1209 11163 2 0767
45 2 1924 1 0157 11058 1 0139 1 0865 2 0383 2 0576 11774
1 0638 101 10820 2 0627 2 0137 10522 2 0539 1 1068
10032 2 0810 10748 21314 20279 2 0140 1 0558 1 0010
20819 20318 21317 1 0818 1 0238 2 0404 2 0831 2 0062
1 1487 1 0810 1 0774 1 0330 1 0345 1 0383 2 0250 21272
K. 17z 11161 20388 10254 20439 20281 10634 2 0404

Tho figuro “1" ot ¢ i s atands o N

Bgurs 2", fof S5 =" Mg, Trs mersi desis o o Spn i sande for (ho o o0n

ign
istod as abovo hove a etandard doviation of 1000,
a3 1o ba placod after the firet digit,



TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM BAMPLING NUMBERS

Prate No. 13

~. col.
row . _no. 2 3 4 b 6 7 8
no. e

2 0143 2 1965 11955 21737 2 20074 2 0532 2 0214

1 1400 1 0617 2 1038 2 W75 1 11752 2 1530 2 0325

20190 2 1481 1 0264 2 1322 2 2 0008 1 0930 1 0748

1 0517 21263 1 1262 10039 2 11704 10721 2

5 10170 2 0994 11146 2 1632 11133 1 0281 1 0622 1

1 0634 1 0819 20227 1 0260 2 0200 1 0011 2 0125 1

1 U506 2 2132 2 0435 1 03t1 2 0220 1 0302 2 0171 1

2 0998 1 v51l 1 0795 1 0221 2 1402 2 1207 1 15679 2

2 0080 1 0597 2 0842 21307 1 0964 3 0263 2 U752 1
10 2 0200 2 4L 2 0942 1 0462 1 0998 1 0512 1 0073 1

1 0224 2 0435 2 1182 2 1167 2 0276 2 1223 10580 2

2 0648 2 0106 1 1587 1 1815 2 1828 1 1899 11134 1

2 1138 1 0247 2 0183 2 026 1 0180 2 0402 1 0021 1

1 0448 2 0951 2 2669 2 1180 1 0056 2 0083 11231 1
15 1 0483 1 1463 2 1177 2 1816 2 (486 1 0228 2 0711 1

2 (465 2 0lgs 2 0139 2 1997 2 1785 1 0942 2 0139 2

2 0961 1 0187 2 U870 2 0674 2 0972 1 0177 2 0097 2

20708 2 0554 2 41 2 0039 1 1153 1 0846 2 1967 20

2 0661 2 0276 2 1087 1 0353 2 0421 1 1305 1 0249 2
20 1 0486 1 u250 1 0898 2 1420 2 0427 2 0250 1 0526 112

1 0885 2 0089 1 1836 2 W10 11215 2 0376 10138 1

2 w08 2 06U8 1 2530 2 1208 1 1649 2 1627 | vuso 2 ]2

2 0127 2 1222 1 0930 1 1387 1 0317 1 0592 2 1287 2

1 1204 1 o3 1 0096 11730 2 1114 2 0669 1 0148 2 v
25 2 0046 2 1278 2 1244 2 0563 1 0812 2 0621 1 0145 2

11225 2 10033 2 0462 2 0449 2 0367 2 0422 2 0338 2

2 0193 1 0672 1 0913 1 0018 1 0400 21406 2 0863 2

1 0305 10198 1 0433 1 0790 1 0964 1 1562 2 04563 1

2 1643 2 0350 1 0770 2 1024 2 0236 1 0015 1 1099 4
30 1 0369 1 1508 11224 2 1062 1 0745 2 0038 2 U470 1 02

2 1151 2 1745 2 0107 1 0485 2 0322 11704 2 1267 1

2 0403 2 1191 1 0265 10211 1 0317 1 0452 20719 t

1 1188 2 0357 1 0787 2 0812 1 0814 1 0834 2 1516 112

[ty 2 1174 2 0563 2 1869 11142 1 1914 20012 2
35 1 0082 2 1150 1 1647 2 1825 1 2304 2 1708 2 0820 1

2 0306 2 1402 1 0865 1 0866 2 1630 1 1134 1 0994 1

2 U618 1 0707 2 0410 1 0392 2 ulv 2 0114 11376 2

1 1059 1 0973 1 0818 2 1024 20370 1 9 2 0168 1

11133 1 alol 10713 2 0482 3 0124 2 0480 2 0247 2
0 2 0805 2 0071 1 0701 2 0106 1 0880 1 0683 1 1330 2

1 u386 1 1u36 2 (400 2 0769 2 0411 1 0336 1 0490 1

2 2387 2 1468 1 1703 1 1006 2 0168 1 1859 1 0383 1

20300 204l 1 0152 1 0108 2 2395 1 0548 1 0504 1

2 0775 1 1304 2 0046 2 1584 3 1168 1 1029 2 0745 2
45 10008 2 1083 10553 2 0106 1 0027 1 0822 2 0125 2 02

2 U2 1 0297 2 0500 2 0177 1 1089 2 1333 1 0301 1

21650 2 032 1 0267 2 0046 2 2277 1 0937 2 0088 1

2 0441 2 0505 2 0513 21371 2 0542 2 0240 1 o504 1

2 1104 1 0144 L 0604 1 (479 1 0659 1 0236 1 0378 2 0
2] 2 0487 2 0642 1 0144 2 1024 1 0879 1 V131 1 0606 1

fgury

To obtain doviales with unit wd. u docimul poinl hus Lo ho placed wltor the first digit.
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Vot 20)

SANKHYX : THE INDIAN JOURNAL OF STATISTICS [Pants3& 4

RANDOM NORMAL DEVIATEY BASED ON TIPPETT'S RANDOM BAMPLING NUMBERS
I'uave No. 14

(‘)l.
m\\w. 1 2 3 4 3 ] 1 8
no, . -
1o 1005 2015 1194 22068
2 OT 13485 2 003 1 w7 1 0660
: 2 00 2 20817 1 1486 2 0732
L 1 2ol 2 2 2 0 1 0370 2 054l
I ot | UTR} 1 2 1 1017 2 oo " (G E1I]
2633 1 usol 1 2 2 0284 1 0358 20013
23 2 oudo 4 1 11142 1 2704 1 0448
20508 1 Gan3 2 1 20557 11045 2 0056
I (67 2 2087 2 2 1 OXIS 11856 ] 003l
10 1 o5 1 e 2 2 1 0130 1 0830 1 1037
11D 20009 2 o 2 P07l 20301 20452 2 0978
ten7 1o 2 2 20646 21603 1ol Qo717
20557 Lo ] 1 209D 22500 22507 2 0302
[N 1 il 20 2 1 o4 1 ony2 L ouit 2 usl2
15 1 4 1 03%2 2 2 21219 .2 Jone 2 0181 20120
1 08 1 0220 20 1 I 0128 2 01 22348 2 0063
2 008 11413 2 l 1 n'u" 11515 2112t 1 1587
21177 20429 2 2 2 1 0384 2 0304 2 1816
21967 2018 1 9 21803 20510 20710
20 1 2204 1 2 2 2 1538 2 giol 2 0412
1 2 055 1 112 2 2 0235 1 0144 1 1425
102 1 0279 21302 1 G2y | 20315 1 2834 2 0313
2 thn 20132 14371 2492 2 2 08 2 1o 1 1424
120 1 1204 1115 1 0821 1 1 1185 20174 20805
25 1 o4t 10934 10279 10514 2 1 voll 1ol 20123
21221 1 1631 1 0304 2 0265 2 21030 7 2 041l
11813 2 155 1 0154 2 1803 2 2 M2 2 03067
1 097t 1 vlst 2 0167 2 1389 1 21123 1121
1 0519 1 o2 1 0751 20417 1 2 0401 2 0746
q0 1 0343 1 0372t 10549 1 0959 1 2 0217 2 0319
I 2 0780 1 0393 2 0102 1 2 0659 1 0658
1 214t 2 0163 10285 1 1 2457 1 0202
2 22139 1 0299 2 0008 1 1 1485 1 1069
1 1 2232 2 0853 2 1938 2 2 0624 2 0404
35 2 11288 21050 20165 1 1 0898 1 0994
2 2 0843 2 0483 1 0311 2 1 0677 1 1380
2 22480 20010 10392 2 1 1554 2 2022
i 2 1158 20522 2 0168 1 11449 2 0050
2 20349 10507 2 M80 12 1 0693 2 1702
40 2 20378 1 0632 2 0667 1 2 1170 1 0962
2 12378 11171 1 oui0 1 2 2495 20073
2 Liset 20795 20895 1 2 0230 1 0479
2 10235 20320 21073 2 1 0863 20178
1 20620 1OoM45 2002 2 2 0815 2 0105
15 2 222 1005 20015 1 2 0161 2 1080
1 208650 21729 1OM3 12 11231 2 (824
1 Loy 1152 10378 22 2 0160 2 0322
9 20027 20916 1173 2 2 1663 2 0123
2 10023 1 o500 20043 ) 1 1455 2 0371
0 2 2 1571 20120 Lo 2 10163 1 1363

for the =

v ﬂunm "l" at the beginning of cacly group of five fignres slands for the ' sign and the
f

sivn.  Tho normal devintes Jisted aw above hive a atandard devistion of 1000
Towhtuin devintes with unit v, @ decimal point Tus to Lo plwed sftor the fint digit.
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TABLES OF RANDOM NORMAL DEVIATES
RANDUM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Praza No. 16
_ col,
row\\ no. 1 2 3 4 ] ] 7 8
no. -
1 0711 1 0364 11361 2 v217 1 0537 2 1101 1 2086 1 0001
21705 2 0078 2 0427 1 0043 20480 20546 2 0530 11021
2 0414 11093 20137 2 0168 1 UD2R 1 0197 2 0827 2 0526
11258 20231 2 1448 20328 2 1221 1 0101 12612 11396
&6 lor42 21001 1 turo 1 2071 2 02956 10679 2 (267 2 [785
1 2 2 0138 10768 2 0116 1 U461 20048 20328 2 0923
2 1561 1 0066 1 0707 10863 20383 2 0280 10348 2 1141
10422 20591 1 1367 2 0586 20336 20203 21386 1 0570
3 2001 11000 20013 21208 20214 2 0494 19802 21301
10 1 1851 2 vi 1 0334 1Lu200 20771 1 0227 11232 20388
2 0368 11937 20322 1 0160 1 1518 11217 21074 1 0972
21626 2 0903 10183 1 060 2 0301 1 1841 20108 21457
2073 11595 2 0761 2 0443 12391 2 05h4 11366 2 1600
2 0027 10727 1 0154 1 1653 1 0204 1 0391 1 (466 2 0851
15 20057 1 1296 1 vo44 2 0802 2 0618 1 0335 1 0031 2 422
1 0792 11740 2 0886 1 0494 2 0369 11270 20186 2 0U7L
1 1365 1 0352 1 0805 2 U900 2 1361 10095 21228 20150
1 1ge9 2 1 0176 1 0204 2 1054 2 0174 1 0l63 20033
21086 2 11783 1 0714 1 0758 1 1209 1 0214 1 0484
20 11031 2 1 U986 1 0032 1 0088 11795 10297 2 0824
2 149 1 1 0258 1 0025 2 0893 2 454 2 U308 11790
20082 2 1 0518 2 1233 20825 2 1957 2 0561 12111
20156 2 ] 2 1084 2 062 10136 10166 2 0571 2 0580
21282 1 2174 L (386 11016 21355 21858 11198
25 1026 2 2 1007 21498 22005 21039 20378 11171
11680 202 1 0747 10213 1 1401 1 0156 2 11679 2 2127
2 0917 1 1 1059 10121 1 0090 1 1582 [ 2400 1 0969
20336 2 2 1458 1 1038 1 1352 2 U821 1 0314 1 0082
20033 2 1 1 oas 2 vold 1 0566 2 1045 2 1406 1 0510
30 2 1584 1w 115623 1 12040 1 1110 1910 2 uldl
2 2 11254 1 1 1087 2 0505 21052 2 1186
2 2 ar 2 1330 1 2 ng84 2 0056 1 UOBR 2 (487
2 2 1 0653 2 1 0630 1 1053 1 1378 1 0860
2 2 1025 2 20178 22090 2 p547 1 0148
3% 2 1 10285 2 2 0143 2 1454 1 0659 2 0600
1 1 20778 113 2 0909 21354 2 0219 1 0631
1 2 11108 2 1 0402 2 1387 2 1251 2 0855
1 2 2 0234 1 1 1084 1 02381 2 0508 1 0514
t 2 1 0708 1 1 0818 2 1820 1 0151 1 D087
40 2 1 0131 1 20556 22068 20822 2 0057
1 2 0821 1 1 0981 1 0553 1 0546 1 U554
1 1 1181 2 1 0624 12508 20008 20303
1 20570 2 21179 21183 2 0571 2 1056
1 1 0466 2 11927 2 0360 2 0546 10283
4h 2 1 0126 1 021 2 0871 20097 20528 1 1750
1 2 0722 1 2630 20116 21301 10002 20763
11637 2 0371 2 0205 10458 2 1044 11197 2 9296
2 0509 12162 2 0838 1 0298 1 0842 1 1037 11154
2 0895 11227 2 0187 11784 10530 2 0484 10013
50 1 0044 1 1338 2 0463 10403 2 0503 1 0561 1 0038

5

11

J:{
igure ‘2", for th

, qh
o ‘—' sign.

at tho boginning of ench group of five ﬂguros_lumdu for tho ‘4’ sign and the

v : Tho normal dovintes listed us above have a standard doviation of 1000.
To obtain doviates with unit 8.d, n dooimal point haa to he placed ufler the firet digit.
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Vor. 20 ]

SANKHYA : THE INDIAN JOURNAL OF STATISTICS

[ParTe 3 & 4

RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
Prare No. 16

ool.
nNo. 1 2 3 4 5 a4 7 8
no. R o . ==
1 0876 11719 1 2462 2 0209 1 1320 2 3432 2 0778 2 02563
1 0114 1 0474 2 0828 1 0193 2 1734 1 06506 2 0370 1 0664
2 0384 1 2200 2 0230 2 0704 1 0497 2 0002 2 0201 2 0278
1 0168 0000 1 0592 1 1010 1 0023 2 0057 1 2200 1 0310
& 2 0802 1 1642 2 01566 2 06878 1 1864 1 1521 1 0974 2 0085
1 0817 2 0041 1 0756 1 0975 2 0257 2 0439 2 0328 2 0964
1 0222 2 0387 1 1164 1 0814 1 1853 2 0309 2 0197 1 0840
1 1166 2 0974 1 05601 1 1269 2 0l15 2 0728 2 1568 1 1232
1 0842 20172 2 1562 2 0281 2 0808 1 1792 2 1363 1 0623
10 1 1872 2 0804 1 1601 1 0289 2 1401 2 0558 1 0595 2 0663
1 0021 2 1360 1 0104 2 2245 2 0151 1 0044 1 0676 1 1042
1 2301 1 0831 1 1301 1 0864 1 1184 1 0811 1 0233 1 2086
2 1001 2 0954 2 0080 1 0888 2 1170 1 1252 1 1682 2 0647
2 0266 1 0589 1 0818 2 0773 1 0428 2 054 2 1863 2 1503
15 2 0975 1 0037 1 1090 1 0083 2 2342 1 0028 2 0716 2 1351
1 1144 1 0750 2 1776 2 UB16 2 06190 1 0938 1 0325 1 0568
1 0484 2 0106 1 0238 1 1730 1 2028 1 1510 1 0284 1 0501
2 0124 1 0880 1 0185 2 1606 1 0447 2 0586 2 0984 2 0170
2 0804 2 1164 1 0439 2 0931 2 1587 1 0879 1 0014 2 0233
20 2 0668 2 0982 1 0217 2 1112 2 0619 1 1468 1 0988 1 0088
2 0432 2 0527 2 1081 1 0659 1 0200 1 1138 2 0124 2 1460
2 03688 2 0742 2 1719 2 U827 t 0410 1 1375 1 0509 1 1204
1 1483 1 0163 2 1480 1 1243 1 00663 2 0264 2 1 0114
1 0603 1 0788 2 0149 1 1472 2 1594 1 1587 1 1569 1 0482
25 1 2506 1 v878 2 0428 2 1004 2 1616 1 0940 2 0253 2 0546
1 1216 2 0465 2 1419 1 04290 2 1916 2 1283 2 1716 1 1249
1 1251 1 2022 1 0438 2 0877 1 0280 1 0568 1 0637 2 1360
1 0428 1 0081 2 0704 2 0010 2 1843 1 0132 2 0284 1 0031
1 0180 1 0411 2 0404 2 0668 2 0770 2 0269 1 0793 2 0883
30 2 1161 1 0750 2 0445 1 1031 1 1336 1 1331 1 0614 2 1427
2 0746 2 0055 1 0012 2 0007 2 0322 2 1273 2 0008 2 0838
2 0504 2 1198 1 0333 I 0132 1 0273 1 0400 2 0098 1 1088
2 1232 1 2301 2 04656 2 0092 1 2101 2 0809 2 0101 2 0579
1 0323 2 0533 2 0768 2 0713 2 0174 2 0191 1 0775 1 0861
35 2 1014 1 0028 2 2820 1 2264 1 0383 1 0947 2 1306 2 0554
2 0900 2 0209 2 0890 1 0032 2 0281 1 0293 1 0035 2 1256
2 0014 1 0181 1 0081 I 0089 1 0433 1 2001 1 0862 1 1360
2 1816 2 1295 1 0020 1 2569 1 0000 2 0217 1 0512 1 1548
2 0893 2 0714 2 1400 2 0110 1 0059 2 0021 1 1081 2 0722
40 2 0009 2 0129 1 1256 1 0033 1 0207 1 0167 1 0982 2 2346
1 087) 1 0743 1 0363 2 0185 1 0499 ) 07586 2 1408 1 0324
2 0519 2 0083 2 0095 2 0726 2 2323 1 0886 2 0277 2 0187
2 0877 1 0820 2 0230 2 0402 2 1134 2 1839 1 0218 2 0408
1 0178 2 1625 1 0543 2 0202 2 2357 2 1818 1 0846 1 0348
45 2 0261 2 1849 2 0768 2 0444 2 0121 2 0123 1 1427 2 1248
1 0263 1 0666 1 0206 2 1963 1 0139 1 0287 2 0199 2 0208
2 1049 1 1281 1 0925 1 2697 1 0588 2 0528 2 0432 1 0429
1 1101 1 0129 2 0476 2 0073 2 2468 2 0463 2 1865 2 1285
1 0602 2 0776 1 2644 2 1122 1 0085 1 1034 2 0509 2 1350
50 2 0500 1 0705 2 0908 2 0865 1 0189 1 0575 2 0814 1 1807
Tho wyr and tho

figuro 2, for tho *—’
To obtain ‘doviates with unit 8.d. a decimal point has to bo placed after tho Arst digit.

n;. the boginning of oach group of five figures stands for tho '+'

276

The normal doviatos listed ns above have a standard

dovml Inn of 1000,



TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Prate No. 17*
col.
row ~ no. 1 2 3 4 5 8 7 8
no.
2 0265 2 0410 I 0185 2 0u28 2 2 1702 1 1158 1 0753
1 2048 1 2578 2 1123 2 0079 2 11113 1117 1 0139
1 0204 2 0359 1 0146 2 2014 2 2 1460 1 0922 1 01091
2 1393 2 0537 2 0320 2 0879 2 1 0510 1 0431 2 0147
5 2 m77 2 09533 2 D443 2 1553 2 2 1478 1 0008 1 0654
2 063 1 0400 11027 1 0875 10 2 0701 2 1896 1 0194
21125 2 0438 T 1188 10237 L0 1 0887 2 0299 1 0849
2 0438 2 0851 2 1498 2 0261 2 13 11003 2 0147 2 0839
1 0776 2 1118 2 0040 2 0315 2 0 2 0727 2 1568 12273
0 1 1086 2 0478 2 0516 1 0551 1 2 0553 2 1768 1 2414
11052 1 0265 2 1488 1 0336 1 2 0339 2 1583 1 0818
2 1748 2 0052 20262 2 1740 2 1 0754 1 0362 2 0079
2 0528 2 0116 2 1440 2 0161 2 2 0404 2 0468 2 0202
11317 10314 1 0781 2 1817 2 2 0908 1 0412 2 1280
15 2 0268 1 1266 2 0659 2 0410 217 1 0528 1 1432 1 0659
2 0810 2 2028 1 0261 2 2 0890 1 0329 2 0915
1 0020 2 1766 2 0768 i 2 0333 1 0901 1 099
3 ay 2 1900 1 042 2 2 0395 2 1933 2 1972
2 0603 2 0775 2 2 0312 2 0694 1 1466
20 2 0186 2 0542 2 1 1563 2 0522 2 1471
2 0059 1 0759 2 1 0020 1 0089 2 0388
1 0341 2 0114 1 1 1198 11223 2 1089
2 0346 1 0212 1 11741 2 2111 1 1178
1 2147 1 0286 1 2 1430 1 0613 1 1752
25 10183 1 0506 1 1 2028 1 1244 11322
2 0669 1 0796 1 2 0181 2 1871 1 0680
1 1011 1 0399 2 2 0557 1 2086 2 0329
2 0840 2 0678 2 1 6427 I 1187 1 1050
1 0952 1 1487 1 0 1 0519 2 0217 2 0992
3n 11579 2 0H0 21 11202 2 0322 2 0765
2 066+ 2 0H3 2 2 1702 2 0424 1 0335
2 2405 1 0784 2 2 0692 1 0351 1 0043
1 0774 1 1106 2 1 1215 1 2064 10327
2 0420 2 0053 1 1 1361 2 0947 1 0332
35 2 0199 2 Mol 2 1 0349 2 1148 1 0947
2 0070 1 0700 2 2 1004 1 1140 2 1003
1 1360 2 0345 2 1 1422 1 0650 11847
1 1349 1 1006 1 2 0040 2 0827 1 0866
1 0181 11317 1 11143 1 0346 2 0894
40 1 0362 2 1146 2 2 0582 2 0399 2 0317
1 1086 2 1499 1 1 2183 2 0428 1 470
2 0821 1 0222 2 11073 1 0261 2 1464
11093 2 0093 1 1 0601 1 2462 1 0289
1 0280 2 1004 2 11428 2 2052 2 0226
45 1 0189 2 0789 1 1 1466 2 0702 2 0325
1 0245 2 0259 1 1562 1 1574 2 0107 1 0939
2 2096 2 0872 1 1836 2 0806 1 0466 2 0803
2 0197 1 0586 1 0296 11423 1 0840 2 0595
11610 1 1524 2 0602 12727 1 0587 2 1207
50 1 0883 2 1040 2 0365 2 0187 2 0137 2 0185

Tho figure *

figero 2%, for tho '—

* iy

- Tho normal dovintes

To obtain doviaton with unit a.d. n deaimal point has (o bo placed after the firal digit.

¢ For wamning us to use seo p

ph 2.10 of I

217

at the ‘hoginnlr;g of nneh group of five figuras stands for the ‘-;' sign and tho
‘inlod aa abovo havo a standard doviation of 1000,



Vor. 20]

SANKHYA : THE INDIAN JOURNAL OF STATISTICS [Parrs3&4

RANDOM NORMAL DEVIATES BASED ON TIPPETT’S RANDOM SAMPLING NUMBERS
PraTe No. 18

col.
rN. 1 2 3 4 5 6 7 8
no.
1 0503 1 0479 2 0245 2 0247 1 2127 2 1030 2 05637 2 0929
2 0152 1 0511 1 1582 1 1245 2 0553 1 0161 2 0833 2 2848
1 2315 2 0871 1 0622 2 0154 2 1189 1 1532 2 1828 2 0376
1 0831 2 3291 1 1793 2 1905 2 0080 1 0211 2 0798 2 0747
5 2 1470 1 1136 1 0966 2 0373 1 0118 2 1920 1 1865 1 1687
2 1413 1 0167 2 0673 2 0116 -1 0747 2 0586 1 0565 1 0751
2 0518 1 0920 2 1532 2 0301 2 0210 2 1847 2 1483 2 0481
1 0289 2 0058 1 0673 2 0686 1 0168 2 0278 2 0219 2 0992
1 0979 2 1562 1 1061 1 0385 1 0886 2 0460 2 0777 2 0210
10 2 2678 1 0539 2 0890 2 0010 1 0278 2 0485 1 0019 2 1793
2 1069 1 1261 1 1518 1 0400 1 0827 1 0475 1 1320 1 0254
1 1584 2 0785 1 0078 2 0296 1 0635 1 1542 1 0207 1 0102
1 0296 1 0350 2 0209 1 0483 2 1416 1 0545 2 1231 2 0935
1 0167 2 1128 1 1009 2 0367 2 0612 1 0645 2 0345 1 0041
16 2 0322 1 0319 1 0415 2 0880 1 0520 2 0886 1 0831 1 0172
2 1516 1 0413 2 0295 1 0023 2 0856 1 0970 1 0510 1 0475
2 1737 1 1840 1 0171 1 1557 1 0490 2: 0073 2 0657 2 1285
2 0287 2 1974 2 0358 1 0432 2 0432 1 0323 2 0689 2 1132
1 0660 1 1460. 1 0174 2 1296 1 1066 1 0185 1 0753 1 0027
20 2 0387 2 1444 2 0727 1 0942 2 0714 1 1495 2 0129 2 0592
2 1011 1 0630 1 0278 2 0433 1 1543 2 1211 1 0210 1 1276
2 0469 1 1136 1 0382 1 0321 1 0327 1 1112 2 1536 2 1726
2 0285 1 0583 1 0968 2 0042 11776 1 0854 2 0275 2 0091
2 0768 2 0071 2 0231 2 0085 1 0667 2 0694 1 0828. 2 0880
25 2 0739 2 1225 1 12566 1 0313 2 0990 1 1674 1 0055 1 1174
1 0342 2 0007 1 1386 2 2257 1 0630 1 0777 1 0113 2 0065
2 0248 2 0492 1 2495 2 .0647 1 1780 1 0931 1 0613 2 1407
2 0601 2 1231 1 0271 1 1768 2 0379 2 0123 2 0809 2 0783
1 0408 1 0468 1 1261 1 0137 2 2149 1 0187 2 0837 2 1219
30 1 0198 2 1767 2 1752 1 0668 2 1389 2 0129 2 1890 2 0746
2 2301 1 0994 2 2084 1 0293 2 1903 2 0381 1 0629 1 0085
2 0224 1 1589 2 0026 1 0573 1 0494 2 0736 1 0299 2 1455
1 0815 1 0860 1 2669 1 1141 2 0956 2 0701 1 0302 2 0614
2 0280 1 0023 2 0633 2 1845 1 0613 2 1021 1 1284 2 1373
35 2 0860 2 0062 1 0247 2 0647 11770 2 1110 1 0735 1 0767
1 0027 2 0218 2 0552 1 0061 1 0837 2 0389 2 0186 2 0811
2 0440 1 0119 2 1065 2 1193 1 0044 2 0690 2 0261 1 0747
1 0346 2 1537 2 0383 2 1103 2 0682 1 0972 2 0837 1 1091
2 0428 2 1655 2 0092 1 0531 1 0167 2 1102 2 0475 1 0800
40 2 1078 1 1164 1 0407 2 0264 1 1868 2 0016 2 0356 2 0434
2 0719 2 1317 2 0861 1 0843 2 0256 1 0517 2 0552 1 1201
1 0768 2 0977 1 0957 2 0209 2 0891 1 0838 2 0945 2 1318
2 0689 1 0414 2 0328 2 0518 1 1110 2 2968 2 0558 2 0268-
1 1026 2 0105 2 1194 1 2782 1 1822 2 2026 2 0720 1 0391
45 2 0926 2 1236 2 0014 2 0792 1 0935 2 0600 2 0826 2 0889
2 0383 2.02656 1 0026 2 0111 2 0416 1 0895 2 0607 1 1241
2 0607 1 1619 2 0235 1 1913 1 0676 2 1413 1 0111 1 2040
1 0878 2 1457 2 29011 2 1505 2 0925 2 0101 1 0915 2 0681
2 0241 1 1116 1 09356 1 0547 1 0489 1 1788 2 0322 2 1459
50 2 0894 2 0476 2 0467 2 1063 1 0265 1 0795 1 3353 20569
The figure “1” at the beginning of each group of flvo figures stands for the ‘4’ sign and the

figure *“2”, for the ‘—’ sign. The normal deviates listed as above have a standard deviation of 1000.
To obtain deviates with unit s.d. a decimal point has to be placed after the first digit.
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TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASBED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Prate No. 18
N col.
roNo. 1 2 3 4 5 8 7 8
no.
11596 11231 20002 2025 20747 203486 2 0528 2 0776
10512 11283 10Ul 20420 1 0886 1248 1022 10815
11280 10462 10102 20757 1 G231 B 1692 20764 11110
10648 20800 21074 1dof 20436 20140 10088 11807
5 21546 1024 21109 20875 20424 20083 20869 2 006l
21347 20060 1034 20196 11704 21018 10200 1 0857
21415 10462 10013 12374 10904 20375 10082 10759
10505 22086 11580 20864 11518 10575 11990 1 0409
10320 10158 1094  10ol 20768 10543 20855 2 0741
10 20424 10709 10892 1 OIAY 100D 1144 11500 21372
21410 10771 20672 1 1402 20955 2033 11072 10288
20188 20803 10051 20526 21660 1 1480 10684 1 0568
10204 1470 21385 1 lol6 20006 [ )oss 20249 20118
10162  1ul63 20389 20245 2088 20630 1062 2 0057
15 21088 12113 10650 10063 20282 11183 21009 1 1881
20810 10105 21366 10009 2032 10784 2092 2 0251
12462 20423 20898 20746  LOOS 1090 | 1117 2 0569
20706 20760 20128 10474 21214 10182 10560 1 1603
2021 11194 20631 11504 10661 10480 2 1680 2 1466
20 20051 105+ 21058 106D 21638 20781 10864 2 0397
10204 20082 20883 21300 10302 20430 21665 | 1631
20555 21301 1023 20333 20030 1511 20463 1 1689
20805 1002 20203 22204 1179 1070 20315 2 2319
20112 11188 20019 20081 11057 10065 10805 2 0684
25 20110 10407 10928 10845 LOTST 2108 21547 2 0726
ToG2l 20208 21881 L1579 20313 1174 1070 L 0338
11502 21620 20183 20030 20462 § 0790 20206 1 2084
10085 11160 21073 10027 20256 20864 11002 10773
10522 10069 1094 22084 10627 22015 11337 2092
30 10386 20082 21468 10614 20634 2 103 20643 10071
2023 20431 10476 20025 1 1404 10208 20087 1 0469
10843 70930 11161 10504 1062 2023 22 1 0399
2018 10881 2019) 11022 21237 22706 2 0451
1085 20755 10398 10300 10252 11882 20528 20l
35 22214 11362 10808 0000 20708 1 0822 1 0803 1 0380
11247 11561 10007 22387 21650 10617 10706 2 0166
11501 20282 10577 10161 12540 10879 21365 1 1L+
21048 10375 21840 20555 10200 20285 20813 1033
11078 10634 10862 20725 10786 20521 2 0404 1 Oddd
40 100p4 21224 21743 1107 20281 20551 10305 10825
10355 21271 12305 10575 20760 20260 21478 10879
20353 20504 20308 11563 22277 10890 2 0480 2 06L0
20434 10824 10490 10385 12144 2131 10162 2 112
20067 21463 20319 10289 10928 20487 20152 0254
46 L1351 21866 11312 21545 1 1444 21992 10087 1 1560
20795 1048 21025 10554 10314 20881 10134 21306
21442 20782 20025 10216 10938 10212 20876 20514
10672 2225 21734 11070 10806 10275 20513 1118
21267 20247 22405 20241 20080 20416 10986 2 0440
50 20239 21449 1027 20860 20133 10230 10200 20546

!
figure 2%, for tho '—'

To ohtain doviates with uait s.d. a clocimnl point has to bo placed aftor the first digit.
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gure “1" at the huglnmng of oach group of five figures stands for the ‘4’ sign and the
ign. The normal devinlos listod as nbove hava a utandard dovintion of 1000.
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[Paunrs 3 & 4

RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
Prare: No. 20

el Al Il e N el I el R L By . - T ) R oy N R UL Rl - h e ]

1

4

0613
0320
05622
0676
0752
0781
0942
1807
0367
0815
0571
0656
0308
0898
1847
0516
1905
1413
455
0071
0702
2073
1369
ons7
0373
2099
0314
0013
0297
0270
0845
1523
0075
0728
0093

1061
1793
1283
0224
0884
1528
1170
0512
1788
2064

0384
0374
1239
0885
0625

[l Y g N e e - I L el R C R Tl SRy X R O N S N Y N O O TR VR ]

5

1216

0203
0830
0252
1730
0439
0760
1137
1075
0869
0333
0175
2442
0566
1513
0930
743
0038
0365
0984
0545
1452
0020
1264
0458
1302
0855
1572
0727
0076
0424
0509
1695
0613
0373
1302
0122
0327
0362
0803
0817
1014
0711
1097
0376

0I44
0158
1071
0824
0694

RO O i e RO DG RO B e e e i e 10 1O B e e 10 e 1D 1D e 10 1D 1S et 1D o 1Y v e 10 10 1O 1D e e o |

[

0218
1516
0858
00669
1878
0408
0519
0677
1800
15306
0088
N406
2155
0873
0806
0522
0489
1458
0242
0354
1673
0127
0848
0073
2192
0270
1827
0230
0489
0270
1927
0089
0841
0683
1192

0194
0264
0349
0861
2016

0707
1009
0306
0784
0373
0365
1320
0328
07564
1394

= RO DO R e e LDt BT 1O e i RO D e e LD RO e e v LD RS 1D D et LD e et e et et [t e e [ e e e LY e B e 0O~ 1O

7

0112
0724
0831
0046
2257
1210
0830
0465
1125
0523
0642
1940
1063
1430
1147

0394
1308
0451
0o
1320
0071
1235
0007
0117
0302
0718
1367
0301
1560
0049
0045
1099
0473
0438
0658
0186
1084
0876
0025
0232
1208
0188
0020
0808
0919

0480
0999
0443
0164
10756

nt th;;y i)e;gin;\Tx;g of o;oh group of five Bgurces stonds for the ‘-’ eign

col.
row\_no. 1 2 3
no.
1 1289 2 0106 1 0211
2 1076 1 0339 2 0402
1 07290 2 1972 2 1075
2 0075 2 0112 1 0306
5 1 1990 2 0432 2 0159
1 0392 1 0358 2 0036
2 0744 2 2468 2 0804
2 0876 1 0880 1 0023
1 0000 2 0886 2 0412
10 2 1811 2 0588 2 0185
2 1896 2 1208 2 0698
1 1867 1 1869 1 0262
1 Ol4R 2 0596 2 0136
1 0806 1 0243 32 1834
15 2 0604 2 1817 1 0005
2 0131 1 1578 2 0792
2 0380 1 0843 1 0345
1 0078 1 0824 1 0598
1 0104 I 0254 2 0077
20 1 0324 1 0177 2 0096
2 0255 1 0132 1 1700
1 0399 1 0797 2 0121
2 0107 2 0004 1 0409
2 0548 1 1028 2 2073
25 1 1266 1 0284 1 0165
2 0758 1 ‘0651 2 0560
2 0316 2 0218 1 1003
1 0517 2 0838 2 0638
1 2130 1 1283 2 1433
30 2 0453 1 1098 2 1586
1 0204 2 0226 2 0972
1 0050 1 0210 1 0567
2 2257 1 0966 2 1025
2 1181 1 0832 2 0909
35 1 0357 1 0996 1 0055
1 0962 2 0031 2 0263
1 0684 1 0410 1 0821
1 1162 2 0891 2 1639
2 0121 2 0860 1 0905
40 1 0543 2 06568 2 0721
1 2294 1 0505 2 1209
1 0875 1 0831 2 0804
1 1435 1 1435 2 04056
2 0725 2 1532 1 0729
45 2 0826 1 0459 1 1042
1 0488 2 2346 1 0722
2 1666 2 0188 1 1468
1 0882 2 0848 1 0866
2 0890 2 1841 1 06877
50 2 2457 1 2073 2 0641
Tho figure ‘1"

figure 2", for tho *—"' sign.
To obtain deviates with unit a.d. a decimal point has to bo plaond aftor tho flrat digit.
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8

2578
2217
0297
0146
0410
0826
0780
0082
1171
1241
1018
1384
0158
0837
1205
0889
0959
0202
0483
1728
1323
0842
1658
0919
0084
1241
0037
1282
1394
0268
0172
0785
0171
1887
1872

0125
0421
0212
0461
0791
1516
0088
0686
0776
0026
1221
0796
1132
1434
1 0730

and tho

el Y Ry Y Y Y R P Y LY Ry C iy Ry O I CY RN DT ] LRy DRty v Oy OF Y O S VRS Y ]

The normal doviates listed ns above have a standand doviation of 1000,



TABLES OF RANDOM NORMAL DEVIATES

RANDOM NORMAL DEVIATES BASED ON TIPPETTE RANDOM SAMPLING NUMBERS
PLatE No, 21

. col.
row s mo. 1 2 3 4 & ] 7 8
no. \ - o
1 0003 2 05 2 0928 2 l 07 1 0623 1 0748 2 0851
I ugsd 21178 2 1 2 1589 1 1568 2 U813 2 0200
279 I 171 1 2 2 1887 2 0249 1 0877 1 w77
2 (073 I v7y3 1 1 2 430 2 0207 22007 2 0940
5 2 U 2 l'702 1 2 2 y8so 2 1423 2 1890 - 2 0398
20119 1 2 2 2 (847 1 1532 2 0030 2 0029
2 0150 2 i 1 1 o308 11235 2 0048 1 Q702
2 g2 2 1 4 2 0586 1 0408 2 1861 1 1vl9
1 o078 1 2 1 2 0U85 2 031y 20257 1 U873
10 1 439 2 1 1 2 20274 2 OH8 I tgss 1 U240
2 0620 2 I 2 1 val 1 o717 2 05 2 UBN7
1 U833 1 1 2 I ooy 1 vlsg 2 1689 2 0170
1 o320 1 1 k 2 I 2 9192 2 1348 2 1766
2 480 2 2 K L 0804 1 0920 21714 1 o280
13 2 0669 2 1 2 11332 1 0242 21662 1 0674
22543 2 1 2 11716 1 o707 12137 1 8o
2 040 1 2 1 2 10 2 0344 1 1320 2 479
2 8 2 1 £] 1 2 usK2 I gl 2 1862 1 0510
1 1 2107 2 I 3201 2 0075 1 1176 2 9507
20 2 162 U u24s [ 0367 t I o227 2070 1 0920 2 w2
2 1440 1 1372 20272 1 1 0037 1 0136 2 1357 1 3432
1 1960 1 1w 2 HH 1 1 1120 I w077 2237 1 ody2
2t 2 8 1 0804 i1 k4 l)l&:l 2 U381 [t I 1292
2 1120 1251 1 0138 2 1 1 U833 1 1056 I O(Ha
25 2 0155 1 29352 1 1 1 vgll 2 1307 1
1 D199 1 2 1628 2 1 2 I 1863 2
I s 2 20516 t 2 2 2 (583 2
1 1188 20 1 1501 E4 2 2 i l)078 2
1 0763 1 ol 1 ) 2 1 1
30 2 065 ! (WL ] 1 0408 2 1 k: 2
1 2 2 0700 2 julg 2143 1 2
1w 2 1 0282 2 0658 2 (M0 2 2 ]
1 0ls8 1 1o 1 0306 21706 2 1 2
I 0208 1 1 0v31 2 0645 2 0U68 1 1 1
35 2 1 0562 2 0450 2 2 [Itrath 2 0630 1 2
1 0267 2 0ol 1 0354 2 0313 1 v335 1 1979 1 2
2 1914 2 0264 2 087 1 0165 11203 20771 2 2
20127 1 g 1 o5 2 1315 I ogon 2 08Y5 2 1
21164 I oi6T 2 R2] 1 0848 2 uson 0177 2 1
40 11250 1 047 2 1469 2 0463 1 ugn2 20206 1 2
1 ous? 10214 2 028y [ 0392 [ U 1 0344 2 2 02
14302 2 U84 1 o484 1 1048 1 2001 2 101 i I
2 05 2246 2 0231 2 U876 1 o119 1 wuz 2 1
1 2 0209 1 0u9 2 1013 2027 1 04 2 12
45 2 0801 I M5 2 0224 2 0018 1 0847 2 1061 2 2
2 222y 2 0916 1 0539 [ 1400 1 o6e4 11231 2 1
1 : 1 268 21812 1 us6s 2 08 2 12
| 11205 2 105y 2 083 1 0539 | 2
2 1 0322 I 1471 1 2001 2 419 2 1
TI016 22700 2 0058 20818 2 l()7u 23

'E.,.’..r Bee fgares standa for the *
a lintodd ay above Ty

Tho beginning of on
n. Tllu normal oy

281
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[Panrs 3 & 4
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Prate No. 23
N col.
row no. 1 2 3 4 [ 6 7 8
no, o R —-—
o 10800 11039 10424 20121 10928 2 108 21336 1 1405
b7zl 10336 11318 10822 20308 1 1057 § 0886 2 0107
bugtd 1 IAE L0773 10121 20376 10830 10686 2 0430
PMon 27 10253 20302 21138 10500 2 losy | ogas
5 TOWE 129 21567 140+ 2166l 20002 2 1190 9 1o
1Ol 032 22084 21100 1028 10844 1483 o 0723
ZOISO 10003 L0285 12077 21001 2 0457 2 0408 1 1414
1 1785 1 2183 11779 2 0805 1 0443 2 1820 1 0045 11037
2OB8 2975 10650 20238 20246 20160 2 nlgy 2 0813
10 1028 20277 1240 20347 20809 11443 1 0487 1 0353
T 21366 20334 20871 11955 ] a0 o 2058 2 1475
2020 208 11259 1180 20088 2 0pe4 ] 2346 1 1418
T T ZOIR0 10353 20821 11138 20212 g 0518 1 1039
L0580 20474 1 I2L1 10238 2 0RB2 2 058y 9 2044 1 9822
15 Lo Lo069 10018 20002 1um2 2 13s3 o 0507 2 0271
TOM0 1042 11478 11351 1 2395 9 ogy) o 0630 1 2064
10872 10403 21683 10100 10087 10859 3 0445 1 0498
12071 2020 11416 2140 2 1180 2 99 0884 2 0051
20635 20287 20133 11070 20326 2 o9g3 | 1670 2 1501
W TWB 210 20006 11011 20360 | 1295 o 1557 2 1688
1Bl 20057 21000 20126 20082 2075 2 0733 2 1618
JEM6 1201 2035 luM2 20878 2 1igp ) 0878 1 0658
2IOI7 20463 10194 10396 10561 2 141 9 0541 1 1488
102 1022 20334 10227 1083 o gpam 10422 102
32047 10308 2000 10058 20809 o 1505 11333 1 (eos
L0219 2302 11002 10103 11436 2 1368 20608 1 437
10302 10980 10433 10848 20127 3 o833 20855 1 0624
Luitd 11311 20511 218712 2098 1 qors 10274 1 0865
20806 10333 1010 21285 20307 11013 21257 2 ngog
310247 2042 20307 Toz0 s usey 0036 2 0054 2 084g
2001 10810 10487 11324 21818 2 qngy 10458 1 0887
10236 22507 10038 20080 20648 1 412 10411 2 0997
20310 10476 1020 10057 2126 | oo 20144 ] g
20070 10584 20122 10213 ]0488 | Iog8 10479 1 go29
320130 20489 21203 2088 1 17m 1170 10851 2 o275
20724 20188 11986 11812\ 1o ) ooy 10054 2 1208
1196 11188 11308 11482 | 1681 2 oger 2 2387 2 1059
Y24 20625 10532 20083 10637 | 0s0 2 0275 2 0857
Lolzg - 2088 20930 10917 20885 11mp 5 0717 3 op2g
A6 L o581 el 10980 10703 10052 1 oodg 10364 1 0562
PIod 10971 10061 10170 20220 1133 1208 2 1834
LUl 20081 20053 21281 2083 10114 | 0835 1 1529
10218 20013 20318 10505 20760 10580 9 111 1 0380
Zuzz (0087 208§l 21906 20434 20997 ] og2s 2 0814
45 20752 12040 10283 20810 10016 1020 ] 141 1 0215
ZORSL 20365 21158 20860 20451 1 0353 9 agpq 2 1431
2u3 21171 20082 20777 21891 11138 5 pprs 2 1158
L0822 10128 11158 20348 21998 1 1104 2 yze0 1 0184
loa2s 20050 10062 11279 11281 20388 1 gopy 2 0716
8 21371 1244 10140 20006 2 U177 11821 20518 2 0708
ape inni oup of fve f 8 stands for the “+' sign an, t
figure --'gl:l-',crgﬂrp;'., 'l—‘ :?yl;l.m '}"f‘glmxﬁrdm:‘f: Iir(ed os nhn?:;nvo [y ulnm.lnll:l° d:\"imig.n ul'dlo(%‘.
To ohtuin deviatos with unit a.d. u tlocimal point.

hos to boe placed aftor tho Girst digit,
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TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS

Puarz No. 23
~ ool

row\_no. 1 2 3 4 5 ] 7 8
Bo. ™\ e e
106833 20280 20280 21340 11030 2 1366 1 0890 1 0438
2 12284 20129 2 0110 10213 1 0204 1 0013 2 0621
2 0118 1 1421 10845 2 0821 1 0035 1 1078 1 1150 2 0408
1 1410 10112 1 0326 1 0444 2 1 0838 10333 20082
5 1 0054 21782 2 0774 1 0429 1 1181 11314 2 0204 2 0772
1 0310 10508 2 0871 2 1353 L1114 20038 2 1460 2 0429
2 2089 10220 2 1587 2 0257 2 0490 1 0150 10043 21211
1 0300 11423 2 0738 2 1398 11383 21379 10830 20140
2 0418 2 0839 2 0454 11789 2 0384 1 0878 11189 2 1154
10 2 0218 1 2214 1 0247 1 2081 2 1288 2 1255 2 0819 1 0734
2 0472 1 2189 1 0075 1 0791 1 0480 11577 2 1238 1 0402
20114 1 0584 21073 20832 2 0669 1 0601 1 0818 1 1383
11460 2 0881 2 0442 2 0529 2 0441 2 0334 1 0178 2 0175
2 0873 1 (005 2 0452 2 0454 1 0807 2 1804 1 0303 1 0051
5 2 0187 1 1434 20769 2 0506 1 0246 20510 21762 2 1605
10122 1 0347 2 0658 1 1407 2 0142 1 0847 1 0079 1 0543
2 0803 2 2878 1 2183 2 1385 1 1335 2 0732 2 0422 2 0139
20320 2 0207 2 0604 1 0077 2 0152 2 2217 1 0808 2 0808
2 1584 2 1821 2 0746 12178 2 1980 2 0973 11428 1 014
20 1 0037 1 1411 1 0823 11214 2 0929 1 1137 1 0319 1 1027
1 0347 2 0188 2 0243 2 0255 3 1879 2 0087 2 0956 1 1486
2475 11970 2 0563 1 0652 1 0864 2 1878 1 1 10
2 0145 i 0783 20166 2 G397 1 6304 2 0030 2 1408 2 9712
2 0342 1 0207 1 0429 10226 2 1004 2 1031 2 1008 1 0302
25 10296 2 1040 1 0431 2 1962 1 0248 2 1266 1 1694 2 0493
2 0863 2 0614 1 0061 2 0084 20208 2 1849 1 0103 1 0516
20638 2 1614 2 1504 2 0256 2 0566 2 0371 1 1614 2 0516
10308 21202 1 0756 2 0807 1 ] 0492 2 005 ] 1281
[ 0756 1 1841 1 1352 2 0850 21725 1 1203 2 1861 1 0508
30 21096 20258 22209 2 0655 11824 2 0254 11719 2 0084
20382 2 0476 2 1376 2 0803 2 0177 1 0383 10747 2 0510
1 0784 1 0534 2 0359 2 2457 2 1073 2 0036 2 1708 1 0308
11034 1 0244 1 0340 2 1262 2 0127 1 0208 2 2506 2 1875
2 (435 1 1204 | 1815 2 048 1 419 1 0200 1 0189 1 2075
5 1 0684 2 1126 1 0252 2 0611 1 0795 2 15M 2 0600 1 0861
20404 21143 1 0154 11213 20098 20238 10380 21594
20278 2 0865 1 0048 1 0281 2 0047 1 0447 1 0394 1 0257
10367 2 1566 20206 2 0434 2 2400 1 0006 10718 1 0609
22106 21195 21201 1 0056 1 0985 2 0340 1 0002 ! 1454
40 11276 2 0475 1 1631 2 0880 10273 1 0531 1 0496 1 0910
1 0737 11079 2 0135 1 0404 2 0276 2 0882 2 0953 1 0448
10389 2 0838 1 0008 1 0410 2 0304 21178 1 2182 1 1059
10462 20513 11652 2 0143 10008 20022 21105 1 0628
21024 2 0207 2 0305 2 0800 1 0055 1 2208 1 1544 11784
45 2 0507 1 0868 10762 2 1423 2 2223 1 0665 21378 2073
21032 20070 2 0428 1 0524 1 0385 1 0185 1 1346 1 1306
20233 21477 20885 2 2228 1 0838 10840 20670 2 0582
2 0010 11119 1 0202 11530 2 0384 1 1283 2 0938 2 0307
2 0100 1 0525 1045 2 0644 20328 20142 2 0407 1 0835
50 20278 2 2660 10083 20022 20215 1 0646 1 0864 2 0220

The figuro 1" ay the hoginning of each group of Bve Bgures stands for the 4 ai
figare “2", for tho '—' wign. The normal deviates listod as nbo%:rehavn a standard dovi :g of 1000.
To obtain devistes with unit s.d. a decimal poiat baa to be placed after the frat digit.
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RANDOM NOKMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
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al the boginning or mh gmup of ﬂ\u ﬁgum
~' sign. Tho normal devistow listed aw above hos
Ta obtain dovistes with unh. ad. a deoimal point hax to bu placed aftor

tho Brat di)

Puate No. 24
row\ no. 1 4 5 6 1 8
no. —_ i -
- p. 1 0149 2 0408 2 0244 1 2197 1013
p: 2 0564 2 1436 1 2037 2 0571 1 0982
1 1 0823 2 0500 1 0314 1 0476 1 1349
1 1 1306 2 0874 1 1 0487 2 0308
5 2 1 o070 11347 2 1843 2 2084 2 0752
2 2 1 0901 1 0835 2 0954 1 0624 2 16853
2 1 2 1745 2 1181 2 0470 2 0158 1 071}
2 1 1 1 0567 1 0602 21237 1 0853 1 1044
2 2 23 1 o018 21071 2 1770 2 1680 I 1282
10 9 2 2 1 0857 20318 2 0637 2 0827 2 1256
1 1 1 J 1122 2 0335 2 M5 2 0875 1 6476
2 2 1 2 0304 1 0084 1 0203 1 0104 2 0585
1 2 1 1 (458 2 0196 1 1413 1 1895 1 0114
1 1 2 11738 11040 1 06807 1 0807 2 0575
15 2 1 1 1 0185 2 2 1 0234 2 0912 1 1480
12 2 [ 1 0031 1 0497 2 0757 2 0600 2 0330
2 2 1 L 069y 2 U0 2 0819 2 0798 2 2512
] 1 1 1 0565 1 005 11344 2 0070 2 0539
] 1 1 1 0715 J AR 20274 1 0149 11927
20 2 1 2 11977 11203 1 084 1 0865 2 0796
1 2 2 1 0842 2 0514 I un3o I 0408 1 0437
1 1 0: 2 2 0207 1 v938 20337 1 4307 2 1010
1 23 2 2 0402 2 0203 1 1632 21731 2 1028
2 1 1 2 1362 2 0039 21945 2 0008 1 1125
25 2 2 1 1 1760 1 1200 1 1618 PV 2 0849
3 2 2 10175 2 1239 1 0130 1 2048 2 0017
2 1 13 1 ousk 1 0033 1 0588 1 0584 2 0156
1 1 2 11745 2 0087 1 0792 2 0183 1 n269
2 2 1 21013 1 403g 2 0947 2 2209 21193
30 1 3 L 1 0759 1 2084 2 0145 11131 2 0730
2 1 2 2 0161 1 0827 2 0080 1 0500 1 0991
1 2 2 1 2200 2 1134 1 0300 2 0233 2 1120
2 1 1 1 0198 2 1880 2 1on 2 0248 [ o174
2 2 2 2 0542 1 0062 1 1008 20712 1 1656
35 2 2 2 0000 2 19641 2 1967 11741 1 0801
2 1 2 20847 2 0456 1 1074 1 0693 2 0202
2 2 2 2 1896 1 0453 1 0833 2 0870 2 0134
' 2 2 1 4011 | 0736 1 1102 1 0487 1 0733
1 2 201204 11229 2 1525 2 0125 1 1508
41) 2 2 2 Wis 2 0034 1 0937 1 2052 10249
2 2 L 0927 i 0782 2 0080 2 435 2 1314
1 2 2 1866 2 0584 1 0486 1 2620 1 1460
2 2 1 0841 2 0778 2 0735 1 1385 1 0831
1 2 1 0017 20108 2 ngx: 1 0489 1 2030
45 2 1 1 1896 2 0502 2 2661 2 0820 2 (468
1 2 11390 1 0809 11085 2 1141 g y399
2 2 I 0152 10203 1 0828 2 0393 2 1403
2 2 1 1364 2 1211 20717 2 0148 2 0382
2 2 2 0104 10248 1 0538 1 0648 2 0542
50 2 2 21627 1186 20848 1 1030 2 1482

lllul(b! for the *+4* llp and tho
‘e b standurd deviation of 1000,
digit,



TABLES OF RANDOM NORMAL DEVIATES
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
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sign,
To obtain deviates with unit a.d. n docimal point has to bo placed nfter tho first digit.

Puate No. 25
col.
mNn. 1 2 3 4 5 6 7 8
no. . o
2 005.; 2 0349 1 1566 2 0999 1 0085 2 0763 1 0600 1 0694
11123 1 0134 1 0182 1 1353 2 0282 i 013 2 0756 21183
1 0414 1 0532 1 0139 2 0525 2 0819 2 0732 2 1826 2 0103
2 0468 1 1167 1 0877 2 1784 1 0788 2 1006 2 0122 1 1394
5 21017 2 0476 1 0606 1 01ng 2 0409 2 1404 1 1369 1 0138
1 0874 2 1378 2 0133 2 1142 1 0173 1 0904 2 0438 1 13568
1 11768 2 1900 20210 10733 2 1144 2 0071 2 1722 11721
1 0485 1 0365 1 0035 2 1655 2 0301 1 09533 1 025 2 1369
1 1676 2 0752 1 1147 1 0456 1 0623 2 0925 2 0149 1 1358
10 2 1668 1 0129 1 1063 2 1288 1 2447 1 0529 2 1039 1 1132
2 223 1 0402 1 0305 2 1121 1 1254 2 0107 2 1881 2 0487
1 0305 1 1680 2 0861 1 1554 2 0374 1 06563 1 1245 2 0159
2 0635 2 N878 1 0085 2 0336 2 1201 2 0394 11122 1 0910
21133 2 1224 1 0325 2 0174 2 1721 1 0668 1 0824 1 1106
15 20114 2 0308 1 0734 1 0121 2 (406 2 0047 2 0480 2 0517
1 1478 10214 1 1186 1 0137 2 (380 2 1430 2 0187 2 1186
2 0927 2 0274 2 0439 11338 1 0448 1 1063 1 0768 1 0431
2 0306 1 0174 1 0370 2 0550 2 0154 2 0479 2 0057 1 0868
2 0486 2 1894 2 06320 11198 11231 2 0490 1 0951 1 1792
20 1 0618 2 2267 1 1048 1 0202 2 0074 1 0297 2 1002 2 0661
1 0080 1 0438 2 2549 1 0148 1 0203 2 1184 20714 1 0587
2 0355 2 1059 2 1328 2 0444 1 0225 2 n220 2 0208 1 0358
2 0549 11218 10275 10729 1 0174 1 0354 2 0405 2 qol4
2 0391 2 086R 1 N496 11249 1 3011 1 0671 2 0285 1 0338
25 1 0352 10211 1 0170 2 1753 1 0274 2 0360 1 0874 2 1055
20135 2 ng12 2 0798 13719 2 0780 2 0985 2 0632 2 1548
2 0268 2 0803 1 1626 2 0188 2 0174 2 0375 1 1519 1 0748
1 1155 1 0025 1 0203 1 1089 1 1076 1 0352 1 0264 1 0526
2 0603 1 1184 2 0408 2 71 1 0069 2 2036 1 1469 1 0054
30 2 011 1 0268 2 1110 2 0148 2 2095 11917 I 0240 2 1083
10223 20585 20600 20050 11236 10026 20093 1 0667
1 0937 2 1031 2 0252 1 0047 2 0027 2 N43 21718 2 1289
1 0990 2 3353 2 0700 1 1498 11815 2 0369 1 0208 1 1960
1 1240 2 0537 21134 2 0031 2 0010 1 0091 1 0018 1 2040
35 1 0568 1 1648 1 0864 1 0847 2 1890 1 0279 2 0168 2 0966
10199 292644 10250 10814 11070 10418 20076 1 0700
2 0084 1 0646 2 0674 2 0064 11149 1 0283 1 0291 1 0996
2 1246 2 0317 2 1167 2 1806 1 0648 2 0802 1 0534 2 0586
2 1754 2 2104 1 0926 1 0496 2 0741 1 0480 2 0228 1 0487
40 2 (780 2 0938 2 NAA3 2 0623 1 0877 1 0390 11008 2 2328
2143 20313 LI5TI 11852 2 1161 2 2597 2 0648 1 1272
11183 1 0672 21957 1 00RG 2 0042 1 0387 2 0985 2 0073
1 6031 1 2257 2 0010 2 0330 2 0307 1 0875 1 1020 2 1809
2 2077 2 0804 1 1248 2 1138 2 1256 2 0751 1 0139 1 0633
45 1 0218 1 0024 1 0332 11027 1 1031 2 0873 1 0454 2 0109
1 0803 11726 1 1052 2 0241 1 0093 1 0327 1 2462 1 6080
2 0518 2 0462 2 0352 2 1460 2 6517 1 1309 2 0176 1 0327
2 1041 1 0764 1 06834 1 0230 2 0573 2 0582 1 0957 2 1527
2 1599 2 0625 1 1002 1 0281 2 0017 1 0748 1 0572 1 1760
50 2 0376 1 0464 1 0013 1 0366 2 0599 1 0891 1 1935 2 1019
Tho fignro “1" at the beginning of cach group of fAivo ﬁgnm atande for the ‘4’ sign mnd tho
Ggura 2", for the '— Tha normal doviates listed ns above have a standard dmmhon of 1000.



Vor. 20 ] SANKHYA : THE INDIAN JOURNAL OF STATISTICS [Parra 3 & 4
RANDOM NORMAL DEVIATES BASED ON TIPPETT'S RANDOM SAMPLING NUMBERS
Prate No. 28
col.
NN). 1 2 3 4 ] 6 1 8
no. e _
2 21682 10630 20748 21089 2 0432 2 2089 10480 2 1137
1 0327 2 0913 1 0008 1 0448 2 0208 1 0518 1 0649 2 0255
1 0888 2 0665 2 1865 2 0630 2 2348 2 0629 1 0954 1 0041
1 0768 1 0108 2 0034 1 0385 2 0218 1 0864 2 1880 2 0562
5 2 0214 2 0285 2 0507 1 0708 1 0892 2 0107 2 0757 1 0334
2 1430 1 1520 2 0833 1 1083 2 0819 2 1449 2 0511 2 1546
2 0078 2 0344 1 1845 2 1902 1 476 1 0780 1 0196 2 0819
2 0239 2 1431 1 0377 2 0602 1 0021 2 0202 1 0661 1 0184
10122 21428 10588 2 0022 2 2501 2 1647 1 1489 2 0239
10 2 2241 1 1741 2 0324 1 0792 1 0038 1 0683 2 1123 1 1797
1 0148 2 0613 2 0598 2 1687 2 2251 2 0070 2 0263 2 0649
1 0828 2 0864 1 0264 2 0128 10124 2 05678 1 0473 1 0559
11223 2 1802 1 0480 1 0995 2 1089 1 2484 1 1078 1 0679
1 1336 2 0532 2 1321 2 0217 1 0273 1 0636 2 1286 11254
15 1 0837 2 2220 1 1118 1 1066 2 0715 2 0198 2 03656 2 0208
2 0620 1 0286 2 0163 2 0469 1 1038 2 0844 1 0382 2 0772
2 0944 1 0091 1 0080 11762 20112 2 1433 1 0932 1 0645
2 0073 1 0804 2 0452 2 0673 2 1703 1 0857 2 0949 2 1565
10724 1 0207 2 1068 2 0971 1 0569 1 0622 2 0194 1 0772
20 2 1037 2 0561 1 0304 1 0968 2 0078 1 0144 10703 1 1628
2 3038 1 1046 1 1680 2 0300 2 2612 2 0137 2 1475 1 0449
2 0223 1 0487 2 0144 1 0501 1 05632 2 0830 2 0362 11876
2 0236 2 1999 1 0309 2 0496 2 0016 2 0907 1 0492 1 1488
2 1571 1 0209 2 0768 2 06823 2 0578 2 1430 2 1455 2 1338
25 2 1013 1 2368 2 0232 2 2678 1 1888 2 1988 2 0378 1 6054
1 0838 1 0310 2 0402 11337 1 0190 11671 1 0808 2 0902
2 0054 2 0229 1 0183 1 1223 1 0004 1 1162 2 1356 2 0118
10797 1 0057 2 0458 1 1014 2 0434 2 0097 2 0120 2 1567
2 0740 2 0500 11264 1 0873 2 1088 2 0510 1 1081 2 0225
30 2 1367 11373 1 1099 1 1849 2 1899 2 1112 2 1134 2 0017
1 3353 2 0548 1 0276 2 1419 1 0977 2 0669 1 0238 1 0805
2 0076 2 0863 1 0096 2 1100 1 0510 2 1042 2 1288 2 1788
10616 2 0225 1 0004 2 0330 1 0142 1 1038 2 0260 2 1668
2 2948 1 0353 2 0340 1 0191 2 0033 1 2807 11128 2 1060
35 2 0301 2 0089 2 0254 1 1052 2 0386 2 1536 2 0679 2 0846
2 1442 1 0114 1 1447 2 1073 2 0782 2 1621 1 0257 1 1580
2 0575 1 0489 2 0853 2 0241 2 0818 2 1186 2 1561 2 0078
2 05356 2 0463 1 08368 11107 2 0593 2 0301 10248 11380
2 1011 2 0623 2 1351 2 0728 2 1097 2 0197 2 2071 2 0138
10 2 1401 2 0852 2 0220 1 0841 2 0940 1 0081 2 0199 2 1537
2 0594 1 1829 2 0316 2 0749 2 1261 1 0703 1 1638 2 0754
1 0218 2 1162 11034 1 0589 2 0580 11730 2 0200 2 1107
2 2442 1 1009 1 09556 2 0277 2 0810 2 1790 1 1383 1 0125
2 1858 1 0008 1 0446 1 1696 2 0305 2 0830 2 0029 2 0718
46 2 0994 2 1818 1 1034 1 0481 2 0117 1 0137 1 1680 1 1011
2 0372 2 0342 2 16877 2 0289 1 0001 1 0833 2 0239 2 0780
2 0714 1 0047 2 0815 2 14956 1 0380 1 1436 21736 1 1110
1 0768 1 0378 2 1516 1 0802 1 0710 2 0722 1 0164 2 2088
2 0048 1 0978 11149 1 0373 11794 1 0073 20888 2 1341
50 2 0364 1 1471 1 0429 2 0120 2 2182 1 0997 2 1262 1 2319
The fgure “1” ot tho boginning of ench group of flve figures atands for the ‘-’ aign and the

figuro *'2", for the
To obtain deviates

286

—' sign. The normal doviates listod as obovo bave a standard doviatica of 1000.
with unit 6.d. 8 decimal point has to be placed after the first digit.
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