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The "'rank distortion" of statistical distribution and its effect on the non-Gaussian 
nature of scientific activities is discussed. Examples are presented and in particular, the 
dispersion of publications by journals (the Bradford distribution) is discussed in detail. 
The data supporting the thesis of non-Gaussian nature of science are reexamined, and the 
empirical basis of the thesis is extended. 

Introduction 

In a recent publication I the thesis o f  non-Gaussian nature o f  scientific activities was 

formulated and extended to human activities in general. This empirical observation has 

rather profound theoretical consequences. The most direct o f  these consequences is the 

need to put the quantitative analysis o f  scientific activities (measurements, mathematical 

modelling, decision-making) on the rails of  non-Gaussian statistics. This and other less 

evident but not less important consequences form the subject matter for a series o f  sub- 

sequent publications. But, from the very outset the need to reject the traditional Gaussian 

mathematical statistics, i.e. the apparatus o f  moments: mean, dispersion, Pearson's cor- 

relation coefficient, factor analysis, the method of  least squares, etc. instils the author 
with some fear. Therefore, before tuming to decisive reforms in the quantitative analysis 

of  scientific (and, in general, human) activities, I feel it imperative to discuss certain 

details o f  empirical principles of  the above-mentioned thesis. First, some errors com- 

mitted previously in handling the "rank distortion" effect 2 are to be eliminated. Second, 

the empirical basis will be extended. 
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How the non-Gaussian nature of  scientific 
activities was detected 

The non-Gaussian nature of scientific activities was inferred from an analysis of  
empirical stationary distributions comparising samples from 47 scientometric and 58 
non-scientometric distributions. This series of  samples was compiled without any specific 

intention. Hence it may be regarded as representative to stationary distributions of  
scientific and human activities in general. Non-Gaussian nature of the majority of the 
distributions was established. 

We consider non-Gaussian the statistical distributions for which the central limit the- 
orem is not satisfied, but the Gnedenko-Doeblin limit theorem holds. These theorems 
predict the behaviour of the distribution of the sum of identically distributed independent 
random variables when the number of terms in the sum tends to infinity. The nature of 
the dependence of the moments on the sample size. Infinity is however a mathematical 
absraction. The dependence of distributions moments on the sample size offers a practical 
criterion for testing whether a distribution is Gaussian or non-Gaussian. If this dependence 
is significant (for the problem under consideration), the distribution is non-Gaussian; if 
insignificant, the distribution is Gaussian. 

In the analysis of  non-Gaussian distributions a key role is played by the Zipfdistribu- 
tion. Namely, according to the Gnedenko-Doeblin theorem for large values of the random 
variable non-Gaussian distribution take the form of Zipf distribution up to some "slowly 
changing" function. The frequency form of the Zipf distribution is 

C 
n ( X ) = x l + ~ ,  0 < a <  oo, x > ~ x o > 0 ,  (1) 

where x is the random variable, n(x) is the frequency, C is a parameter depending on the 
sample size (see Eq. (14)); the exponent a characterizes the "degree of non-Gaussian 
nature" of the Zipf distribution (as a decreases, the non-Gaussian nature increases). If 
we adhere to a rigorous mathematical approach, i.e. if we are dealing with the behaviour 
of the distribution of the sum of independent identically distributed random variables 
(obeying the Zipf law) with the number of  terms in this sum tending to infinity, a Zipf 
distribution is Gaussian i f a  > 2, and non-Gaussian i f a  ~< 2. But, in practice, a Zipf dis- 
tribution with a > 2 (as estimated from a Fmite sample) has often to be considered non- 
Gaussian. This happens particularly, if the moments depend essentially on the sample size. 
For a fLxed t~, the smaller the sample size, the more significant becomes the dependence 
of the moments of the Zipf distribution on the sample size. Therefore in judging whether 
a given empirical distribution is Gaussian or non-Gaussian, one has to take into account 
not only the value of a, but also the sample size. 

To estimate the dependence of the moments on the sample size, empirical data were 
approximated by a Zipfian distribution 3 and a was estimated. To this end, empirical 
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data were plotted on double logarithmic paper, an asymptote was drawn for large x, 
and the value of a was estimated by the slope of the asymptote. Comparing the values 

of a and the sample size with the graphs regarding the dependence of the moments 
of the Zipf distribution on the sample size (more precisely, on the maximum value of 
the variable J), the degree of dependence of the moments on the sample size could be 
judged. 

Is the use of the Zipfian approximation justified in general? Strange as it is, such an 

approximation also includes Gaussian non-Zipfian distributions, namely, Gauss, Poisson, 
lognormal, negative binomial, and other distributions. This is strange, because for all 
these distributions a turns out to be infinity, i.e. the Zipfian approximation with an 

a < ~ is, apparenthy, inapplicable to them. However, it should be taken into consider- 
ation that for a Gaussian non-Zipfian distribution ct = oo prevails only for an infinite 

sample size. But, since an empirical sample is always finite, the limiting value a = ~ is 
practically never reached for Gaussian non-Zipfian distributions either. Therefore the 
Zipfian approximation proves to be justified in the general case of  stationary empirical 
distribution, both Gaussian and non-Gaussian. 

Having found the value of  a for each of the 105 distributions, we plotted the rank 
distribution of  these values on double logarithmic paper (Fig. 1)4. This diagram shows 

that a major part of  the empirical distributions had low values of  a. Since, as a rule, 
sample sizes were small, the dependence of moments on sample size appeared to be 
significant, indicating the non-Gaussian nature of  the majority of  the distributions in 
question. 
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Fig. 1. Rank distribution of the exponent a of the Zipfian distribution in 105 empirical stationary 
distributions s ("rank distortion" effect discarded) 

Many scientometric and non-scientometric distributions of  human activity have to be 
taken in a rank form. This is so because as shown earlier 1 for small sample sizes the 
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frequency form of distributions cannot be applied, and the rank form is to be used in- 
stead. The situation is all the more complicated by the "rank distortion" effect: in rank 
representation in the range of  high values of  the variable (i.e. just in the region where 
the value of a is found graphically), the graph of Zipfian distribution may deviate from 
a straight line (on double logarithmic scale) for certain relationships between the sample 
parameters. In the mentioned paper 1 this effect was taken into account only partially. 
Namely, it was shown that overlooking this effect leads to overestimation of the graphical- 
ly estimated value of a. Therefore, were the "rank distortion" effect, as has been said, 
is taken into account, it might only strengthen the thesis about non-Gaussian nature of 
scientific activities. 

In what follows the "rank distortion" effect is analyzed more rigorously in connection 
with the problem of non-Gaussian nature of scientific activities. 

The theory of  "'rank distortion" effect 

Any discrete statistical distribution has, besides the usual frequency form, also a rank 
form. The frequency differential form is determined by n(x), i.e. the frequency of oc- 
curence of a given value of the random variable x in a sample of  size N: 

J 
Y. n(x) = N, (2) 

Xo 

where x 0 and J are the sample minimum and maximum values of x, respectively. 

The frequency integral form is given by 

x 

where F(x) is the distribution function. 
The rank form is introduced by the relation 

J 
r = ~ n(O. (4) 

X 

The rank r has a simple meaning: this is the ordinal number of  a given value of the random 
variable when all these values are arranged in a decreasing order. Thus, for a sample of  size 

N we have N ranks 

l < r < N .  (5) 
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Different ranks are assigned to equal values o f  x. 

The rank differential form is determined by x(r), which is found in an explicit form 
from Eq. (4). 

The rank integral form is given by 

r N 
Xtr) = ~1 x(~), 1 ~ x(~) = G. (6) 

As has been mentioned, the definition Eq. (4) is introduced for a discrete distribution. 
For a continuous distribution neither the definition 6 

r =  N[1 - F(x)], 0~<r~<N, 

nor the definition 7 

(7) 

r = l + N [ 1 - F ( x ) ] ,  l ~ < r ~ < N + l ,  (8) 

only their combination 

N[1 - F(x)], r ~  1, 
r = (9) 

11 + N [ I - F ( x ) ] ,  r ~ N ,  

is correct, which provides a necessary range of  r i.e. from 1 to N. This is so due to the 
difference between an integral and a sum: 

J J 
n ( ~ ) l x = y = l ;  f n ( z ) d ~ l x = j - 0 .  (10) 

X X 

The rank differential form of the Zipf dis tribu tion is: 

A 
xtr) = ~ (11) 

(r + B) "r 

The rank integral form of the Zipf distribution is given by: 

X(r) = 

r + B  
A l n  1+-----~, T = I  

A - - ~  [(1 + B) 1 - v  + B) 1 - v ,  4: 1. (r 3' 

(12) 

In formulae (1) and (11) - (12) .  
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A 
Y = (1 + B) ~ '  x~ 

A 

(N + B) ~ 
(13) 

and 
_1  

1 F N -  1 !~  

�9 A=I l_-rS-/- ; 
LX ~ ja.] 

(14) 

N -  1 a(N - 1) 
B--  1; C =  

J ~ 1 1 " 
(~o)  1 x~ J~ 

The "'rank distortion" effect, i.e. deviation of the Zipfian distribution x(r) from a 
straight line for large values of  x (small values of  r) on double logarithmic scale, occurs 
owing to the presence of the parameter B in the denominator of the expression (11). 

For this reason we refer to B as rank distortion coefficient. This effect is significant, 
evidently, if B ~> 1. For a Zipf distribution, B being given by Eq. (14), the condition for 
the "rank distortion" effect to be significant takes the form 

1 

For a general Zipfian distribution the condition Eq. (15) remains the same, except 
for the difference that N is to be replaced by the maximum rank at which a given Zipfian 

distribution retains the Zipf distribution form, and Xo by an x that corresponds to this 
maximum rank. 

Thus, the "'rank distortion" does not always manifests itself, but only under an "'un- 

favourable" combination of values of  the sample parameters N, Xo and J and the para- 

meter of the Zipfian distribution a. At fixed N and x0 the less are a and J, the more 

significant is this effect. As we see, all other conditions being equal, the more non- 
~uss ian  is a given empirical distribution, the more significant is the "'rank distortion" 
effect. 

Examples of "rank distortion" effect 

The "'rank distortion" effect complicates the approximation of empirical data by 

Zipfian distribution with a definite value of a. Sometimes it is difficult to give 
preference to one or other approximation, difficult to judge whether we 
are dealing with a Zipf distribution with one value of a or with a Zipfian 
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distribution, which is not  a Zipf distribution, with a higher value o f  a. The situation is 

still more complicated because the conventional mathematical estimation techniques, 

such as, the method of  least squares cannot be applied here due to the non-Gaussian 

nature o f  the distributions. The non-Gaussian estimation methods (including, probably, 

the maximum likehood method and the chi-square method in its parametric version) 

have not yet been elaborated or developed for non-Gaussian distributions. All this is still 

to be done, but at present we have to restrict ourselves to graphical fitting o f  empirical 
data, so to say, by a rule o f  thumb. 

/n this section, we present three examples o f  empirica/distributions where the "'rank 
distrotion" effect is significant. One more example, the Bradford distribution, is taken 

up in a separate section as it plays a central role in scientometrics and innumerable 
papers are devoted to it. 

Example 1. Distribution o f  laboratories by the number o f  references to their papers 

(Fig. 2 a, b). In the paper mentioned above i using the rank representation (Fig. 2a) and 
disregarding the "rank distortion", a Zipfian distribution was fitted to the data with 

= 3.5. However, the data also admit fitting a Zipf distribution with a = 1.0. The dashed 

line in Fig. 2a corresponds to the Zipf distribution with sample parameters N = 34, x 0 = 

= 5, J = 31, and a = 1.0. The expression for this approximation was determined as fol- 
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Fig. 2. Distribution of ceramic materials research laboratories by the number of citations to their 
publications (data from Ref.) s 
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lows. Substituting the values of the parameters into Eq. (14), we i'md B = 5.35. Thus. 
using Eqs (11) and (13), we obtain the expression for the unknown Zipf distribution 

1 
[1 +BI~" I 1 + 1.35)1~). 

x(r) = J ~ r---+B) = 34 �9 r + 5.35 

As is seen, the Zipf distribution describes quite satisfactorily the empirical rank data. 
The frequency curve (Fig. 2b) compels us to prefer the second of the above-mentioned 
alternatives (a = 1.0). 
�9 Example 2. Distribution of biological genera by the number of species (Fig. 3a, b). 

This is the well-known Willis distribution which is usually regarded as biological according 
to the nature of the classified objects. In our opinion, it is an improper practice to identify 
taxonometric distributions by the objects of classification. These kinds of distributions 
gradually lose their form as the accuracy of  determination of classification attributes in- 
creases. In the limit when even the slightest differences, could be detected each object 
would be classified in its "personal" group. As the measurement error increases, more and 
more objects get under each classification group and the distribution acquires a definite 
form. Thus, classification distribution acquires a distinct shape as the accuracy decreases, 
and loses it is the accuracy increases. Usually, the radiobility of description of objects in- 
creases with increasing measuring accuracy. If at all the raliability of  the description in- 
creases with decreasing observation accuracy, it comes from the Evil or the observer. We 
have come to the conclusion that a classification distribution, while describing implicitly 
the classification principle, reflects the "human" nature of the investigator elaborating a 
concrete classification scheme, and is, like any other distribution of human activity, of 
the Zipfian form, Such are, e.q., the distributions of classes of inorganic minerals by the 
number of groups in a class, the distributions of sections of  the universal decimal classifi- 
cation (adopted in the USSR libraries) by the number of subsections in different branches 
of scientific disciplines (physics, chemistry, zoology, biology, management theory, etc) 
and many others, One can even speculate that the more creative is the investigator, the 
more non-Gaussian is the classification developed by him, i.e. the smaller is the value of 
a characterizing the corresponding taxonometric distribution (see p. 392). 

On the basis of the frequency form of the Willis distribution representation (Fig. 3a) 
it is usually described by the Zipf distribution with a = 0.5. The frequency data do indeed 
admit such a fit. Let us, however, turn our attention to the rank representation (Fig. 3b). 
Here the dashed line is a Zipf distribution with a = 0.5 and sample parameters N = 200, 
Xo = 1 , J=  106 and B = 20.4: 

1 

x(r)= 106" r ~  20.4 
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Fig. 3. Taxonomic distribution of biological genera by the number of species for lizards (data of 
WiUis9). 
(a) Frequency form. 
(b) Rank form. 

It is seen that the empirical data are rather poorly described by the Zipf distribution 
with a = 0.5. Therefore, we shall dwell on a Zipfian distribution with t~ = 1.5, that des- 
cribes satisfactorily the data both in the rank and the frequency representations. 

Example 3. Distribution of scientists by partial productivity (Fig. 4a, b). Based only 
on the rank representation (Fig. 4a) and disregarding the "rank distortion", a Zipfian 
distribution with a = 4.41~ has been fitted to the data, which is not a Zipf distribution. 
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Fig. 4. Distribution of scientists by partial productivity (for a paper written by n au'thors, each author 
is credited lJn auXhorships). (Section "'Thermodynamics and statistical physics" of Referativni j 
Zhurnal, Fizika, 1975, 1976 and the first half of 1977) 

Indeed, rank data well admit such a fit. However, it appears (Fig. 4b) that a much better 

fit to the frequency data is a Zipfian distribution with a = 1.5, which is not  a Zipf  dis- 

tribution either. Going back to the rank representation (Fig. 4a), we find that  this second 

approximation also describes satisfactorily the data in the rank form. In the diagram the 

dashed curve corresponds to a Zipfian distribution with a = 1.5, N = 265, x o = 1 , J =  

= 583 and B = {264 J [(7.583Jl) l 's - 1] } - 1 = 12.3: 
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__LI 
/ 1 +  12.31 l.s 

x(r) = 7.583 ( r + 12.3 ) 

This approximation describes, satisfactorily though not perfectly the rank data. There- 
fore, we prefer the estimation, c~ = 1.5, which describes better the frequency and the rank 
data on the whole. 

"Rank distortion" and Bradford distribution 

Bradford distribution is a term applied to the distribution of papers on a particular 
topic by journals. There exists a large number of approximations for this empirical dis- 
tribution (see, for example, Ref. i I. We shall here show that lack of clarity on this ques- 
tion owes its origin to the unsuccessful choice of the integral rank form made by Brad- 
ford for representing statistical distribution of data. The use of the frequency differential 
form or, if the sample size is not sufficiently large, the rank differential form mitigates 
the situation: the Bradford distribution would be approximated by the Zipf distribution, 
provided the "rank distortion" is large. 

From the very start, Bradford 12 built on the integral rank form of data representa- 
tion and proposed the approximation 

X(r) = a + b log r, (16) 

where r is the rank of the journal, X(r) is the commulative number of papers, a and b are 
parameters. Bradford has chosen the coordinates in such a way that the approximation 
have the form of a straight line: r was plotted on the abscissa in a logarithmic scale and 
X(r). on the ordinate in a linear scale (Fig. 5). 

The Bradford approximation corresponds to a Zipf distribution with a = 1 if "rank 
distortion ~ is small. Indeed, a Zipf distribution in its rank integral form for a = 1 (see 
Eq. (12)) is of the form 

r +  B = - - A  In (1 + B) + l o ~ l ~  + B). X(r) = A ha l +---B 

For r >> B this gives 

- A In (1 + B) + ~ l o g  X(r) r, 

which corresponds to the Bradford approximation (Eq. (16)) with 

A 
a = - A l n ( l + B ) ;  b = l o g e  
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Fig. 5. Bradford's dispersion law. 

For a = 1, x 0 = 1, N >> 1 and J ~ 1, as we most often encounter in applications, we have 
(see Eq. (14)): 

A = N - 1  N - 1  N 
~ N ;  B =  - ~ a J  - - - - - q - - l ~ T - l '  1 

l - -  
J 

so that 

a ~ - N l n  N. b~ .  N 
J '  log e" (17) 

Thus, the parameters o f  the Bradford approximation are determined by the sample 

parameters and do not characterize the dispersion o f  papers by/ournals, which is de- 
termined, like for any stationary scientometric, i.e. non-Gaussian, distribution, by the 

value of  a. In the Bradford approximation, however, a is fLxed and is taken equal to 1. 
There are various approximations for empirical data taken in Bradford representation 

that are used in a situation which the Bradford approximation is to able to cope with 
and which is most often encountered in applications. Namely, when the graph in Fig. 
5 is quite different from a straight line in the region of  small r, i.e. when the "rank 
distortion"is large. Leimkuhler n 3 uses the approximation 

X(r) = a 19g (1 + br) 
log (1 + b) ' (18) 
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which corresponds to a Zipf distribution with o~ = 1 and a large rank distortion, B >> 1. 
Indeed, the Zipf distribution for a = 1 has the form (see Eq. (12)): 

X(r) = - A in (1 + B) + A In (r + B). 

This corresponds to the Leimkuhler approximation 

a i n b  a [ 1}  
X ( r ) = l n ( l + b )  t - i n ( l + b )  in r +  

with 

1 
b ~ -  

B 

provided the two equations for the Leimkuhler approximation parameter a are consistent: 

a 
= A  

In (1 + b) 

and 

a i n b  
ha (1 + b) 

= - - A  In (1 +B).  

The first gives 

I + B  
a = A l n ~  

B 

the second 

These expressions are consistent~ ff B ~> 1, which was required to be proved. 
Brookes 14 approximates the beginning of the graph shown in Fig. 5 by an exponential 

curve, and the remaining part by a straight line 

6r r 1 ~ r ~ c  
X(r) = (19) 

N l n ~ ,  c~<r~<N, 

where 6,/3, s, c are parameters. This approximation is a combination of two Zipf distribu- 
tions with different values of,~. The first part of the Brookes approximation 

Scientometrics 5 (1983) 387 



S. D. HAITUN: NON-GAUSSIAN NATURE OF SCIENTIFIC ACTIVITIES 

x ( r )  = dXCr)  . . . .  8~ 
dr r l - h  

corresponds to the Zipf distribution with ct = 1 / (1 -/3) and the rank distortion coefficient 
B = 0 (see Eq. (11)). The secon part is the Zipf distribution with a = 1 and B = s - 1 < r 
(see Eq. (12)). 

It has so far not been possible to describe the curve in Fig. 5 satisfactorily by formulae. 
Precisely for this reason, there exist different approximations of this diagram. In particular, 
it is rather difficult to explain why the upper part of the empirical curve is different from 
a straight line (the so-called "droop" or the effect of Groos 15 who first noticed this 
anomaly). For this reason, side by side with the integral rank form the publication dis- 
persion curves are also represented in some papers in a more traditional differential fre- 
quency or rank form. In this case the Bradford distribution is associated with the Zipf 
distribution. Such approximations has been dealt with earlier by the author 16. 

Although there is no satisfactory approximation of the publication dispersion curve in 
the Bradford representation, the latter is so far encountered often in applications. This 
happens because the rank representation is mainly used in applications, and the Bradford 
representation is a modified rank form. Moreover, it is well known that the differential 
rank form on double logarithmic scale does not give a straight line which is believed to 
correspond in this representation to the Zipf distribution 

1 
x(r) ~ -  (20) 

r-r 

This is evidently the reason why Bradford proposed his rather refined representation. 
We now know that Eq. (20) describes the Zipf distribution only in a particular case 

where the "rank distortion" is negligibly small. For a general Zipf rank distribution the 
"Mandelbrot law" Eq. (11) is valid. Empirical data on scatter of publications by journals 
are well described by the Zipf distribution both in the frequency and in the rank form. 
We shall illustrate this on an example of typical empirical data of this kind (see Fig. 6 
a-c).  Figure 6a, which shows the data in Bradford representation, provides evidences 
that these data are really typical. There is no Groos effect (the upper part of the graph 
is here on the straight line), possibly, because the number of journals in this case is not 
sufficiently large. Figure 6b shows data in a frequency differential form, and Fig. 6c in 
rank differential form. In this latest diagram the dashed line corresponds to a Zipf distri- 
bution with sample parameters N = 1100, x 0 = 1, J = 36 and ~ =0.80. The rank distor. 
tion coefficient B, according to Eq. (14) is 65.3. Therefore, the expression for the Zipf 
distribution takes the form 

1 1 

[ I + B I ~  (1+65.31o-80 
x(r)=Y/r---~-Bj = 3 6 "  r + 6 5 , 3 )  
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Fig. 6. Distribution of journals by the number of  papers on a given topic (medicine) (data from Ref.) s ~ 
(a) The Bradford representation. 
(b) Frequency form. 
(c) Rank form. 
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As we see, the data admit approximation by the Zipf distribution with ~ = 0.8. 
Summing up, one can say that in general the Bradford distribution is Zipfian with an 

a approximately equal to 0.8-1,0. Deviation of the Bradford distribution from the Zipf 
distribution for small x (large r) may, probably, be identified with the Groos droop. This 
deviation appears for a large sample size of journals. For a smaller sample size the 
Bradford distribution may quite well be approximated by the Zipf distribution. If  the 
Groos droop is perceptible, one should use other Zipfian approximations, possibly, 
Price's beta-function. 

The Bradford representation, often used now in applications, is less convenient than 
representation in the differential form in log-log coordinates. Moreover, the Bradford 
distribution is, to put it bluntly, incorrect, since the straight line in it corresponds to a 
Zipf distribution with a fixed ~ = 1. But a may vary from sample to sample and charac- 
terize, properly speaking, the degree of publication dispersion by journals. The slope of 
the linear region of the Bradford approximation (Figs. 5, 6a) b ~ N / log e (see Eqs 16 
and 17) does not, therefore, characterize the degree of publication dispersion, as 
sometimes believed, but solely the number of journals in a given sample. For all these 
reasons the Bradford representation should give way to the tlifferential (rank and fre- 
quency) data representation in log-log coordinates. 

Non-Gaussian nature of scientific activity: new data 

Empirical observations of the non-Gaussian nature of scientific activity were based on 
a series of samples from 105 stationary distributions.l Those given in the rank form were 
reanalyzed and the values of a were reestimated taking the "rank distortion" into account. 
In those cases where it was impossible to give preference to one or other estimation, the 
one with a higher a was chosen, thus, weakening the thesis of non-Gaussian nature of 
scientific activity. The results are presented in Fig. 7. As supposed, taking "rank distor- 
tion" into account, did not disprove the thesis under discussion, but, on the contrary, 
has given greater support in favour of it. But it did not strengthen, as has been expected, 
the thesis much. This is expressed in the fact that the distribution of the values of a has 
now a somewhat lower a = 1.23, in place of  1.4. And o~ < 1 is observed not in 33% cases, 
as before, but already in 41%, and the corresponding per cent of distributions with a ~< 2 
has changed from 62 to 63. Thus, a still larger part of our 105 distributions, than was 
determined without regard for the "rank distortion", has moments which essentially depend 
on the sample size. This just means strengthening of the empirical basis of the thesis con- 
cerning non-Gaussian nature of scientific, and other human activities. 

In order to strengthen further this empirical basis, we have extended also the sample of 
stationary distributions, by adding to the samples 45 scientometric distributions, 19 and 
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20 non-scientometric distributions. 2~ These new 65 distributions were analyzed similarly 
to the previous 105 ones. The results are presented in Fig. 8. As is seen, extension of  
empirical basis leads to the old results, namely, the moments of  the majDrity of the ex- 

tended set of  170 stationary distributions essentially depend on the sample size. 
It has been found that the stationary distributions of  scientific activities have on the 

whole a lesser a than that of other forms of human activities 2 t. We present in confirmation 
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the data on the extended set of  samples. Figure 9 illustrates distributions of  a for 92 sciento- 

metric, and Fig. 10 - for 78 non-scientometric social distributions. Comparing Figs. 8, 9 

and 10 we see that,  indeed, to the extent  to which our samples are representative, scientific 

activities are more non-Gaussian than other types of  human activities and than human 

activities as a whole. This may be due to the creative nature o f  scientific activities. Probably, 

the more creative is a given human activity, the more non-Gaussian it is. This is equally true 

for individuals, groups of  individuals, as well as for scientific and other social communities. 
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In conclusion,  we no te  that  the program out l ined in the in t roduc t ion  is fulfilled. The 

empirical  basis o f  the thesis about  non-Gaussian nature o f  scientific activities has been 

given greater clari ty by taking the "rank d i s to r t ion"  into considerat ion,  and the sample size 

on which the thesis is based has somewhat  been extended.  
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