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ABSTRACT 

To collect information relevant to the improvement of secondary services, 
an analvsis of59,OOO citations in the social sciences was conducted- 11,000 
taken from 300 monographs, and 48,000 from 140 serials, including 47 
highly cited titles and 47 taken at random. The analyses, the main results of 
whtch are summarized, included concentration and scatter, rank lists of 
cited serials, date distributions (crudely corrected for literature growth), 
sub.ject relationships, country and language links, and forms of material 
cited. Large differences were apparent between analyses of references taken 
from serials and those from monographs, and smaller differences between 
analyses of references from highly cited and randomly chosen serials. This 
suggests that analyses based only on references from highly cited serials 
give a very incomplete picture. There were also great differences between 
sub,jects; most of these differences have implications for the planning of 
secondary services. The results imply that secondary services in the social 
sciences are deficient in the range of forms of material they cover, in the 
number and possibly the selection of serials covered, in the subject spread 
of material of possible relevance, and probably also of foreign language 
material and material published in manv other countries. 

Citation analyses have become a popular exercise in recent years, especially since 
the advent of the Social Science Citation Index made citarion counting much easier. 
It is difficult to avoid the suspicion that many of the analyses, which have by no 
means been conducted only by information scientists, have been mere academic 
exercises, but citation analyses have also been seen as a relatively easy, and 
certainly unobtrusive, way of shedding light on the structure of knowledge, 
research and literature usage-part of the new discipline of scientometrics. They 
can help to answer such questions as to how much use researchers and other 
writers make of the literature of the past, of literature in languages other than 
their own (and in which languages), of sub,jects beyond their own immediate 
discipline, and so on. By helping to indicate the present state of affairs citation 
analyses can raise other more fundamental questions: if, for example, they reveal 
geographical or linguistic parochialism, especially if this characteristic is more 
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prominent among researchers in one country than in others, it may be useful to 
ask cvhy and to seek remedies. There may be more specific and immediately 
practical reasons why citations are collected and analysed, as in the present case; 
what is certainly true is that information of this kind is very hard to gather in 
other ways. 

Several writers have expressed reservations about the validity of citation 
analyses, pointing out that not all that is cited is read, that not all that is read is 
cited, and that some citations are negative. Further questions concern the 
practical value of citation analyses; in particular, it is hard to see how they can be 
put to practical use in libraries (Line and Sandison, 1975; Line, 1977). However, 
they can, i/ properly planned and executed, reveal a good deal about the way 
itilormation is used, by showing relationships between countries of publication, 
languages of publication, and subjects. They can also produce rank lists of serials 
in order of. citations received, and group serials into families by clustering the 
citations they receive in common. Such information can help in the design of 
secondary services in several wavs. It can suggest how serials might be allocated 
among them, by indicating empirical subject boundaries (which may be different 
from those imposed by library classifications and existing secondary services). It 
can help to identify the most important serials in a sub,ject field to be covered by a 
selective service. It can show what subject areas are likely to contribute most 
relevant items to a discipline covered by a secondary service. Language and 
country relationships are harder to interpret: weak links may merely show 
under-use of relevant material, and suggest that coverage of publications of other 
countries and in other languages should be improved. 

As a large part of the research programme Design of Information Systems in 
the Social Sciences (DISISS), which aimed to collect information relevant to the 
improvement of secondary services in the social sciences, 59,000 citations in the 
social sciences were collected and analysed. Two reports on the analyses have 
been issued (Design of Information Systems in the Social Sciences, 1979, 1978): 
this paper summarizes some of the main results, and considers some of their 
implications for the planning of secondary services. 

SOURCES OF REFERENCES/CITATIONS 

A deliberate attempt was made to avoid deficiencies found in many or most 
citation studies. References analysed hitherto have nearly always been taken solely 
from serials, and these have generally consisted of a few highly rated titles. This is 
particularly serious in the social sciences, where monographs form a very large 
part of the literature. A previous study (Earle and Vickery, 1969) analysed 
references from both serials and monographs in the social sciences, but did not 
produce separate analyses for the two collections, so that no comparisons can be 
made. One or two analyses have been made of references from monographs only 
(e.g. Oromaner, 1968). 

For DISISS, over 11,000 references were taken from nearly 300 British and 
American monographs. To avoid the bias that might be caused by using only a 
few source serials, I40 were used, including 47 high-ranking serials and 47 
selected at random, yielding in all nearly 48.000 references. 

The monographs used as sources were published exclusively in the U.K. or 
U.S.A. The reason for this was the strictly practical one that if a random sample of 
non-English language monographs had been drawn, so few of them would have 
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been available in British libraries that the resulting collection of references would 
have been very unrepresentative. 148 British monographs published in 197 1 were 
sampled from the social science sections of the British National Bibliogrufihy, and 
149 U.S. monographs published in the same year from the American Book 
Publishing Record. Every fifth reference was sampled from these. The U.K. 
monographs yielded 4,409 references, and the U.S. monographs 6,632-11,041 
in all. It is interesting to note that the U.S. monographs were 50 per cent more 
productive of references than the British monographs; the average numbers of 
references pel monograph were 223 and 149 respectively. 

The bias caused by the limitation of sources to British and U.S. monographs is 
unknown, but it is less important than might have been expected for purposes of 
comparison with serial references, since nearly three quarters of the latter were 
drawn from British and U.S. serials. It is probable that by no means all of the 
monographs could be considered ‘research’ monographs. Some of them will have 
been textbooks and general reviews of a subject, and some will have been 
‘popular’ works. Popular monographs cannot have introduced much distortion 
into the findings, since they will have contained relatively very few references. 
Textbooks and reviews of subjects are rather a different matter; they undoubtedly 
represent serious and academic use, but possibly of a different kind from research 
monographs. 

One weakness in the monograph sources is that some subjects were represented 
by only one or two monographs. The number of references yielded by them was 
in some cases quite large, but this does not of course increase the validity of the 
analyses based on them. Ideally, a much larger number of monographs should 
have been used as sources, but the time and cost involved in data collection would 
have been prohibitive. 

The 140 serials used as sources of references were chosen in several ways. 47 
were selected as being highly cited in a pilot citation analysis. 23 more were 
chosen by specialists to improve subject coverage, and 18 to improve language 
coverage. A random sample of 47 was then taken from the Check List of Social 
Science Serials compiled specially for DISISS (Bradshaw et al., 1974); 2 of these 47 
were also among the highly cited titles. Finally, 7 titles in criminology were added 
for the special purpose of comparing citation patterns over time (a purpose for 
which the sample did not in fact prove adequate). 

The volume year for most of the source journals was 1970; 101 (68 per cent) of 
the source journals were published in this year. 1970 volumes of the other 39 were 
not available, and the volumes used belong to years as near as possible to 1970, 
most of them to the previous year. In contrast to the monographs, all references 
from the 140 journals in the appropriate year were used. 

The sample of serial sources, and hence of references, was unbalanced by an 
over-representation of some subjects (criminology and psychology in particular) 
and under-representation of others (especially political science, economics and 
social science [general]). Unlike the monograph sources, the serial sources 
excluded history altogether. The sample was also heavily biased towards British 
and U.S. serials (which represented 69 per cent of the titles), and towards 
English-language titles. These imbalances reduced the validity of some of the 
analyses, particularly those based on the whole sample of references. 

As in the case of monographs, U.S. serial titles were much more productive of 
references than British titles; the average yields of references were 447 and 261 
respectively, though this difference must be due partly to the fact that the U.S. 
serials contained more articles on average. References were not taken from forms 



of publication other than serials and monographs, such as report litcrarure. 
unput~lisl~ecl dissertations and theses, and official publications. It ~vould bc 
interesting to see how analyses of’ rctrences from 4uch sources compare Iz-ith 
those fiwm serials and monographs. It mighr be speculated that report literaturt 
refkr-ences resemble serial references, that official publication ret&-ences are not 
dissimilar to monograph references. and that references in theses are considcr- 
ably more exhauscivc than either. 

Inevirably the coding of’ sources and cited items by sub,ject, and to a lesser 
extent by form. is an uncertain and some\\vhat subjective procedure. Even if’ 
subject boundaries and forms of material could be defined, and the definitions 
were accepted, views would dif’fer as to the placing of‘ particular items \vithin 
them. The procedures usd are explained in DISISS Research rcporcs B4 and B5 
(Design of‘Infol.rnation Systems in the Social Sciences, 1975, 1976). 

The collection of’ ref’erenccs analyed, although very lay in total and draww 
fi~)ni a much broader range 01 sourws than previous collections, had, as has beeI 
noted, se\reral imperf&tiotls, of’ varying degrees of’ seriousness, and the analvscs 
Itlust be read writh these qualitications in milld. It should be pointed out. hov,&w.. 
that these imperfections are likely to be greatly magnified in analyses based. a4 thca 
\zst majorirv arc, on a much smaller number- and range of‘citations. 

Null&w’s citation allalvses wvc carried out on the rc~f~rences collected: 
concentration and scatter ol’titlcs cited, rank lists of‘citlcs cited, date distributions, 
subject relationships, and f’ol-m, country of’ publication and language of cited 
items. Most of’ these analyses were n&e f’or both serial and ~nonograph 
rctercnws, but the references from tww sets of‘wurcc~ ~vere not combined fin an\ 
analvse4, t)ecausc tticrc Ivet-e suf’ticicnt dift+rrnces in ttie two sets of‘sourxw to cast 

cfot~f)t OII the \,alidic\. 01 tfle rc~t~lts. [The c-lu\tcsr. a~lalvws that \vc’rc carrietl otlt 
ti;i\,c been tiiscu~scd (;lsc\\.tierv IArm\ and Arms. 1978 1, i’ 

CONCENTRATION AND SCATTER 

The concentration of’citations received from serials by serials was high (Figure 11. 
Some concentration of’citations is due to the f’act that there is a concentration of’ 
articles among serials as published; Wood and Ferguson ( 1974) fi)und that 34 per 
cent of’social science titles contained 75 per cent of articles published. The length 
of’ time a serial has been in existence also afl’ects the number- of citations it 
receives; this was allowed for in the present study by analysing separately citations 
received by 19651970 serials. 

Twelve per cent of‘all serials cited by serials received 75 per cent of‘all citations, 
and b per cent recei\,eti 65 per (wit. (For c-onlparisoil, 6 per cent of’serials cited 1,~ 
monographs recci\red only 24 per cent of’ citations by monographs.) Dif’fercnces 
bet\veen sub,jects (Figure 2) are very large: 90 per cent of‘citations ww-e rewired 1)) 
30 per cent 01 the serials cited by psychology, while in political scienw 90 per cent 
were received by 80 per cent. These differences arc much too large to b( 
accounted for by differences between the siLe of serials in the subjects. Economics, 
linguistics and education also showed high concentration; while environmental 
planning had a very wide scatter. Citations received 1)): 19651970 volun~~ 
showed, as expected, less concentration than all citations. The shapes of the 
distribution curves f& different subjects differed widely. There was some 
simi!arity becwecn the rank order of’ subjects according to concentration and 
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FIG;. 1. Dikl,ution of citations among wrials compared with distribution 
ot’articles among serials. 
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SrnIALS 

To t,r ~-cad as tallows: 12% of serials cited by ail serial science serials received 75% 
ot citation, oi social science articles published. If all social science serials contained 

;~TI quaI number of articles, about 20% of serials would receive 75% of citations. 

according to the proportion of references they made to themselves-not 
surprisingly, since most of the cited serials would be expected to be within the 
subject. 

For the planners of secondary services, the degree of concentration is of less 
practical interest than the number of serials required to give a high degree of 
coverage. For example, although sociology showed a higher concentration than 
political science, only 33 per cent of titles accounting for 75 per cent of citations 
1965-1970 compared with 53 per cent, the number of titles involved was 148 
compared with only 107. Also, a subject can have quite a high concentration and 
a very long ‘tail’ of little-cited serials. Subjects with long tails of little-cited serials 
were sociology and psychology; although the latter has relutiuely the shortest tail 
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FIN;. 2. Pcrcerlta~rs uf serds in difkwnt hub.jccts accounting fol. 50%, 75% 
anti 90s of‘I~efmwcs made. 
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of all, the total number of serials cited is so large that a relatively very short tail is 
a very long one in absolute terms (Table 1). 

Obviously, good coverage of relevant material in serials can be achieved most 
easily in subjects where there is a very high concentration on a limited number of 
titles or a short ‘tail’ of cited serials. High concentration favours services that do 
not aim at higher than 75 per cent or 80 per cent coverage, while short tails tend 
to favour those that aim at full coverage. High concentration and short tails can 
coincide only in subjects in which the total number of cited serials is small, and 
these subjects clearly have the least problems of all. 
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TABLE 1. Percentages of serials rarely cited, by subject 

Subject of 
source serials 

Anthropolo~ 
Criminolog? 
Economics 
Education 
Geography 
Linguistics 
Political science 
Psychology 
Social policy 
Sociology 
Statistics 

Serials cited Total no. of 
serials cited 

1 or 2 times 3-5 times 

% of citations (No. of serials) % of citations (No. of serials) 

34.7 (339) 18.0 (71) 537 
28.8 (163) 22.4 (43) 232 
11.1 (454) 15.5 (101) 650 
19.9 (228) 13.6 (42) 308 
34.3 (468) 10.7 (63) 590 
17.1 (192) 11.8 (31) 263 
47.4 (261) 12.7 (41) 324 

8.1 (559) 14.2 (123) 867 
30.1 12481 17.1 (57) 333 
22.8 (537) 16.6 (126) 760 
24.0 (222) 13.3 (401 301 

TABLE 2. Serials in rank order of citations received from economics serial sources 

Rank order 
~__ 

All years 1965-1970 
(no. of citations in (incl. self-citations) 

brackets) 
Incl. Excl. 

self-citations 

Serial 

I(5431 
2 (387) 
3 (327) 
4 (262) 

(262) 
6 (250) 
7 1202) 
8 (132) 
9(118) 

10 (I 15) 
11 173) 
12 (68) 
13 (63) 

163) 
(63) 

16 (39) 
17 (38) 

(38) 
19 (36) 
20 (35) 
21 (331 
“2 (30) 
23 (281 
24 (27j 
25 (25) 

1 (350) 
2 (297) 
3 (274) 
4 (2091 
5 (198) 
6 1182) 
7 (169) 
8 (100) 

3Oil6) 
- 

13 (38) 
9 

10 
10 
10 

- 

17 (27) 
23 (22) 
14 
15 

16- 
17 
19 

1 
2 
7 
4 
5 
3 
9 

10 
6 
8 

11 
13 
12 
20 
19 
14 
15 
15 
17 

31 
18 
30 
22 
62 

Amer. Economic Rev. 19 1 I- 
J. Poktical Economy 1892- 
Econometrica 1933- 
Q J. Economics 1887- 
Rev. Economic Studies 1933- 
Rev. Econom~s & Statzsttcs 19 19- 
EconomtcJ. 189 l- 
Economica 1921- 
Monthly Labor Rev. 19 15- 
Wtrtschaft und Statutik 1949- 

J. Busmess 1928- 
Int. Economic Rev. 196 l- 
J. Finance 1946- 
J, .4mer. Statistical Assoc. 1888- 
Oxford Economic Papers 1938- 
Agrarwlrtschafi 1952- 

J. Marketmg Research 1964- 
Southern EconomicJ. 1933- 
Vo/vocy Ekonomzkt 1948- 
.Vanagement Science 1954- 
Amer. J. Agricultural Economzcs 19 19- 
“Canadian J. Economtcs 1968- 
Economrc Development & Cultural Change 1952- 
Kyklos 1948- 

J. Royal Statistical Society Serzes A (General) 1838- 

In column 2, where no figure appears in brackets, the number of citations received is as in the 
fit-sr column, bee-auac the serial in question was not a source serial. 

” Canadtan J. bconomzcs and Polztical Science split from 1968 into CanadtanJ. E(onomtcj and Canadtan 
,J. Pohttcal S&me. 



Citation anal~scs can reveal little ot’ direct practical value about other forms of’ 
cited material than serials. since the scatter- of’ rcf’ercncea is too kviclc, and the 
relatiscly f&w titles idclltificd as cited highly would both be already Lvell knolvn 
and ha1.e been published some time (often a long time) before. In the present 
case, 80 per cent of‘ the monogr-al)hs cited by serials wart’ cited only once, and 
only 27 titles recci\wl muw t1lan 10 citations; most of‘ these arc classics and 
methodological works. Twenty-five per cent of’ monograph authors received 60 
per cent of citations by serials (Figure 3). 

RANK LISTS 

The general rank lists of. serials cited are seriously affected by the subject 
inibalarlcc of‘thc sourc‘cs, and in sotnc subjects the rank lists ar-r oI‘r_elativel~ llttlc 
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value because the sample of’ citations was small. However, the nm,jority of’ tht 
subject lists are more rcliahlc than those produced b7; most previous citation 

T\RL~ 3. Serials in rank order- of’citations recrived tbm psychology serial sources 

Rank order- Serial 

1 [7X2! 
2 13681 
3 ! 3 3 3 I 
4 I3241 
5 (27’,l 

6 ,263 I 
i !z’SlI 
8 l18Yl 
Y I1701 

10 i 1 fl 1 1 
11r1391 
12 I ISOl 
13 ! 1 ! .1) 
141111~ 
I5 1991 
16 1041 
17 iYgv 
lx !()“I 
19 IY;! 
“0 txor 
21 (84l 
“2 1701 

23 l7”I L 
24 16% 
2i 161 
26 ihUi 
27 i.i9! 

1,591 
20 Ii81 
3 0 C ‘, 6 1 

150’ 
32t.51; 

(5 11 
(51! 

33 1491 
36 1471 

(47) 
38 14fii 
3Y 1431 

1431 
41 1421 
4” (41, 

(41) 
44 1401 

115771 
4 , “Fj’), . 
2 (29X, 

10 Ill51 
7 (1621 
3 
i i 2 1 3 1 
6 

I4 18-f) 
8 
0 

13 (861 
11 
2 1 i69J 
L2 (68) 
17 (X0) 
16 (831 
I‘! 
1X I761 

14 
1x 
LO 
2X ii21 
3 7 / .i 1 1 
2 3 
3 5 i 4 2 1 
24 
25 
26 
26 
37 (411 

- 

2Y 
30 
31 
31 
33 
34 

- 

35 
3 7 
37 
50 (30) 

1965-1970 
~incl. self’-citations1 

- 

b 
8 
9 

1; 
I2 
15 
I1 
25 
18 
3 8 
17 
21 
23 
2 1 
3 I 
42 
24 
42 
28 
12 
14 
3 I 
94 
28 
42 
i8 
16 
69 
35 
74 
33 
20 
25 
45 
37 
36 
55 

,J. ExperImental P~yrholo~~ 19 16- 

J. Compnratlw LT Phys2oloR2cal Pspcholo~~~~ I92 1 
P.~ychologzral Rev. I X94- 

,/. I’erbnl I.enmmg & L’erbal Behavlour 196% 
Psxhonormc Science 1964- 
‘:J. Abnormal & Sorml Psvcholo,qy 192 l-64 
Pwholog~cul Bull. 1904- 
Sr1encr 18 xo- 
Brat.,]. PsychzatrF 1858- 
“:J. Persona& L- Social Psycholo,<y 1965- 
P’cychologlcal Report.) 195,5- 

,J. t..onsultmg hr C1wncal Psychology 1Y37- 
.4rrhwec of General Psychratry 19 19- 
Child Development 1930- 

J. Prxholo,<y 1936- 
Amer. Psychologist I946- 
,4mer. J. Psychology 18X 7- 
Amer.,/. Psychiatry 1 X44- 

J. PerronahtJ 193-L?- 
Int.J. Pqchoanalyx\ i920- 

J. Experimental Ann&c o/Behavior 1958- 
J. .\:ervous G :Wental nlsea.re 18 74- 
Bnt.,J. Psyrhology l904- 
Canndcnn,]. Psycholo,qy 194 7- 

J. Chmcnl Psychology 194 i- 
Percpptunl b Motor Skilb 1949- 
“J. Abnormal P.iwhology 1965- 
Perception L- Prychophyslcs 1966- 

J. Applied Psycho& 1 Y 17- 
Psychoanalytx Study of the Chdd 1945- 
Q. J. Expertmental Psycholo,v l948- 

J. Soaal Psychology 1929- 
Occupat~onnl P.rychologv 1932- 
Physiology de Behavior 1966- 

J. Gene& Psychology l935- 
J. Educational Psycholo,q 19 1 O- 
J. Amer. Psychoanalytz Assoc. 1953- 
Nature 1869- 
Behavlour Research & Therapy 1963- 

J. Psychosomatic Research 1956- 
Psychometrlka 1936- 

J Experzmental Child Psycholoa 1964- 
P,ryc hosomutz Medicme 1938- 
Amer. J. Orthopsychiatry 1930- 

“J. Abnormal & Social Psycholog split from 1965 into J. .4bnormal Psycholocq and J. Persona&y & 
Social Psychology. 
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analyses because they are based on many more, and more carefully selected, 
source serials. Sub,ject rank lists for economics and psychology, the two subjects 
kvith much the largest number of citations, ax given in Tables 2 and 3. (Lists for 
all sub.jects are given in DISISS Research report A3.) 

There are quite large differences in rank order between the lists based on all 
citations and those based on 1965-1970 citations only; the latter are more valid as 
guides to selection for coverage by current secondary services. Self-citations had a 
large effect on the rank order of some source serials, a few of which were cited 
OII!~ bv themselves. The large differences between the rank lists produced from 
references in high-cited serials and those in the serials selected at random strongly 
suggest that rank lists based (as nearly all are) solely on the former are unreliable. 

A list of monograph authors and editors most cited by serials is given in Table 
4. 

TABLE 4. Monograph authors (or rditors) cited by serials 25 or 
more times 

so. of~rime5 
cited 

-___ ~~~. ~~~___ 

26i Lenin. V. I. 
156 M‘nx, K. 
142 Engels, F. 
127 Freud, s. 
90 Parsons. T. 
67 Friedman. M. 
66 Pavlov, ‘I‘. 
bY Ricax-do. D. 
.i i hlcr-[on, R. K. 
53 Blau, P. ,M. 
5 2 Pi,lgct. J. 
49 Liprct, s. M. 
47 Webc1, 51. 
45 Eyscnck. H. J. 
4 5 Siegel, 5. 
1 5 Winer-. B. J. 
4-l Lam sldd. P. F. 
42 lli<kb,J. R. 
-ll Coleman. J. s. 
10 Chomsk~, N 
3x ,Johnson. H. G. 

No. oftimes 
cited 

-. ~~~~~~~._._ 

37 Mill, J. S. 
36 Edwards, A. L. 
35 Duncan, 0. D. 
34 Samuelson, P. A. 
33 Durkheim. E. 
33 Thorndike, E. L. 
32 Spence, K. W. 
31 Blalock, H. M. jnr 
31 Johnston, J. 
30 GotTman, E. 
29 Bruner, J. S. 
27 Homans. G. C. 
26 Festinger. L. 
26 HOI-ton. D. L. 
26 Simon. H. A. 
25 Arrow. K. J. 
25 Atkinson. J. W. 
25 Dixon, T. R. 
25 Etzioni, A. 
2 5 Musgrave. R. A. 
25 Popper, K. R. 

The fact that the rank lists are now some years out of date is unlikely to affect 
the relative standing of the most highly cited titles. Those lower down the order 
may ha\pe gone either up or down in standing and new titles will have appeared. 
Regular rank lists should be produced every three or four years, to provide an 
up-to-date picture. These could most easily be produced from the SSCI data base, 
even though the references in this are taken mainly from fairly high ranking 
serials. The present general rank lists prepared by IS1 are of little value to 
planners of‘ secondaq services in particular sub,jects, who need rank lists by 
subject. 

DATE DISTRIBUTIONS 

Date distributions of’ citations need very careful interpretation (Line and 
Sandison, 1974). Crude correction factors were applied to indicate the kind of 
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FIG. 4. Dates of references by serials and monographs to all sub,jects 
forms ofmaterial. 
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To be read as follows: 53% of all references by serials, and 45% of all references 
by monographs, were to items published 1964-7 1. 

TABLE 5. Annual serial citation decay factors, by sub.ject 

Subject of source 
serial 

1966/69’-1900/292 1966/69’-1950/53’ 
- 

Uncorrected Corrected Uncorrected Corrected Corrected for 
for title for title title and article 
growth’ growth’ growth5 

Anthropology ,928 ,956 ,877 ,911 
Economics ,901 ,928 ,898 ,919 ,949 
Education ,926 ,963 ,893 ,937 
Geography ,925 ,951 ,880 ,890 
Linguistics6 ,927 ,966 ,907 .930 
Political science6 ,899 ,926 ,846 ,871 
Psychology ,905 ,938 ,880 ,910 ,936 
Social policy6 ,927 ,950 ,852 ,865 
Social sciences (generaIF ,920 ,949 ,889 ,919 
Sociology ,909 ,945 ,900 ,936 .928 

All cited serials ,911 ,941 ,873 ,902 

’ Based on average of citations received (by serials only) during the years 1966-1969 (average 
used to avoid distortion due to high or low figures in particular years). 

2 Based on average ofcitations received by serials during the years 1900-1929 (see note 1). 
s Based on average ofcitations received by serials during the years 1950-1953 (see note 1). 
‘The correction factors used (DISISS Report A3, Table 17) relate to growth rates in various 

subjects: the citation decay factors, on the other hand, are calculated for the serials c&d 6~ particular 
subpts, which of course extend well beyond the sub.jects themselves. 

s Correction factors as follows: Economics 1.0327 (based on 20,journals 1950-1968); Psychology 
1.0282 (based on 8 journals 1950-1968); Sociology 0.991 (based on 5 journals 1950-1968). The 
serials in question are relatively significant ones, and their growth rates may not be typical. It 
may be noted that the number of articles in the 5 sociology serials actually declined between 1950 
and 1968-but the number ofpages increased by an average annual factor of 1.0077. 

6 Number of citations relatively small, especially in earlier years; results therefore less reliable. 



effect literature growth is likely to have had on citation decay. A higher percentage 
of citations from highly cited serials were to recent years than of citations from 
serials shown at random. References by serials showed a much faster decay than 
references by monographs in ncarlv all sub,jects and for all forms of material cited 
(Line, 1979) (Figures 4-6). Citations from serials to serials only decayed more 
rapidly than citations from serials to all forms of material, in all subjects but one. 

Decav factors \faried considerably according to the period and length of time 
over which they were calculated : in some subjects citations decayed rapidly in one 
period and slowly in another. However, economics and political science had fast 
decay rates over all periods calculated. Few sub,jects referred much to material 
published before 1940. 

Differences between the date distributions for differrnt forms of material cited 
wcrv WI?; large; for example. the period 1964-197 1 accounted for 76 per cent of 
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TARLE 6. Annual citation decay factors, by form 

1966/69’-1900/292 1966/69’-1950/03 
.___ 

Uncorrected Corrected for growth’ Uncorrected Corrected fill- growth 

Serials 
Monographs 
Reports 
Newspapers 
Conference 

proceeding? 
Legal and legislation 
Official publications 
LJnpublished 
_ 

All forms 

,911 ,941 ,873 .902’ 
,927 .89X ,950 
,917 - ,835 - 

,925 - ,777 - 

.891 - ,838 - 

,930 
.918 
,921 

,919 

- .x77 - 
- ,846 - 
- .833 - 

- ,879 - 

‘+I See notes l-4 to Table 5. 
i Correction fartor 1.0578, calculated from statistics of book production 1960-1970 in UDC 

class 3 of the 45 top book producing countries. The books produced by these countries seem rather 
more likely to be representative of the population of c-ited books rhan the books produced by all 
countries (growth facto]- 1.05241 or those produced by the top 12 producing countries (growth 
factor 1.0708). 

serial references to newspapers at one extreme, and for 45 per cent of‘references 
to legal and legislative material at the other. 

Crude correction factors were applied to the citation decay factors, to allow for 
the different size of the citable serial literature at different times. These, shown in 
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Tables 5 and 6, are intended as indications of the sort of effect that changes 
(mainly growth) in the size of the literature can have on so-called ‘obsolescence’, 
the rate of which has often been grossly exaggerated. 

Date distributions of citations have little relevance to current published 
secondary services, though they may be of some interest in the preparation of 
retrospeciive bibliographies. They do have considerable interest for the rnaillten- 
ante of computer-based retrieval services, however, which can rarely afford to 
keep more than a limited amount of material available on-line and therefore need 
some programme of retirement of less used references. Ideally, retirement should 
be carried out on the basis of actual use (or non-use), title by title; this should be 
possible if use is automatically monitored. Data such as those provided by the 
present study can serve as guides to the proportion and type of material that may 
need to be retained on current files. 

% REFERENCES MADE 
TO SUBJECT OPPOSITE 

% REFERENCES MADE 
TO SUBJECT OPPOSITE 
% CITATIONS RECEIVED 
FROM THIS SUBJECT 
BY SUBJECT OPPOSITE 

60 50 40 30 20 10 % 10 20 :o 
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Social sciences 
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i 

Social sciences 
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SUBJECT RELATIONSHIPS 

Subject relationships are shown both by references made (indicating dependence 
of a subject on other subjects) and by citations received (indicating the extent to 
which the subject is drawn on by other sub.jects). There was a heavy general 
dependence on psychology, and to a lesser extent on economics. Dependences by 
one subject on another were rarely reciprocated (Figure 7). 

Subjects differed greatly in their self-dependence (Figure 8). Economics and 
psychology made a very high percentage of their references to themselves and a 
high percentage of the citations they received were from themselves. Criminolog), 
geography, social policy, sociology, political science and education made 
relativelv few references to themselves. References from monographs showed in 
most subjects a much higher self-dependence than references from serials, but in 
economics and psychology there were large differences in the opposite direction 
(Line, 1979). 

FIG. S. Subject ‘itlbrreding’ AS indicatrd bv serial refcrcnccs rnacic anti 
citations rrceivcd. 
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ho be t-cad as follows: 25.9% ot references to serials made by anthropology 
qerials were to anthropologv serials; 68.2% of citations from wrials received by 

~~r~rh~opolo~\~ w iala ~~~~w Iron1 .InthI-opr,lokT swial\. 

High self-sufficiency can indicate ‘inbreeding’-an unwillingness to seek 
enrichment from other subjects-or maturity and coherence. There would be 
little disagreement that psychology and economics are the social sciences with the 
clearest identities. Sociology and political science are of their nature less clear cut, 
while the dependence of geography, criminology and education on other subjects 
is understandable. 
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Whatever the conceptual implications of self-sufficiency, it obviously aids the 
planning of secondary sewices, since it is much easier to draw up a list oi‘serials in 
a subject than of serials on which a subject draws. Serious problems are faced bv 
subjects like political science that not only draw heavily on themselves but dra& 
on a large number of other disciplines; and perhaps the worst problems of all 
face those subjects that rely a good deal on subjects beyond the social sciences, 
such as anthropology, geography and social policy (Figure 9). 
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COIJNTRY AND LANGLJAGE ANALYSES 

Citation links bet\vecn dif’lerent areas of the world are shown in Figure 10. There 
\~as a strong tendency fi)r most countries to refer to and br cited bv their own 
publications, though U.S. iand to a lesser extent U.K.) serials accoknted for a 
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FIG. 10. Lillks txcween arcax of the world a5 shown by berial reftirences 
anti citations. 
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higher percentage of citations than would be expected, except in the case of‘ 
Slavonic serials. This characteristic may have an element of parochialism, but 
most social sciences are inevitably more concerned with local conditions and 
circumstances than pure and applied science, which is much less affected by 
national boundaries. That said, it does appear that social scientists look less 
beyond their frontiers than they might. Whether this should be accepted as a 
fact-a welcome fact-by secondary services, or whether they should aim 
deliberately to ‘improve’ the situation, is a question of much interest and 
importance. 

The language analyses (Figure 11) similarly showed that writers in each 
language tend to refer to works in their own language, but serials in nearly all 
languages referred even more to writings in English. Similar considerations apply 
as were mentioned with regard to the country analyses. The relatively low use of 
material in other languages may be in large part due to the poor coverage of such 
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FIN;. I I. Links between selected languages as shown by serial r-dkrences 

and citations. 
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material by secondary services. On the other hand, the linguistic ability of social 
scientists is known to be poor (Line, 1971; Hutchins and others, 19711, and 
without much better translating services than at present exist-including maybe 
serials in particular sub.jects consisting of selected articles translated horn foreign 
languages-deliberate extension of coverage of foreign language material by 
secondary services could be wasteful of resources that might be used to improve 
them in other, and perhaps more necessary, ways. 

FORMS OF MATERIAL CITED 

There were verv large differences in the forms of material cited by serials and 
monographs (Line, 1979). Over all sub,jects serials made nearly twice as many 
references to serials as did monographs (47 per cent and 25 per cent respectively) 
and considerably fewer references to monographs (39 per cent and 51 per cent 
respectively). 

There were also great differences between sub.jects in the forms cited by them 
(Figure 12). As would be expected, the highest proportion of references to serials 
was made by psychology serials (64 per cent); the lowest was by political science 
serials (22 per cent). The highest proportion of references to monographs by 
serials was in sociology (56 per cent). Miscellaneous forms of material (reports, 
official publications, newspapers, etc.) accounted for high proportions in 
environmental planning, criminology, social policy, political science and 
economics. 
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FIG. 12. References by serials and monographs to different forms of 
material. 
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To be read as follows: 53% of references by anthropology serials were to serials, 
38% to monographs. and 9% to other torms. 

Secondary services devoted exclusively to serials, as many are, would, even if 
their coverage of serials was comprehensive, cover more than half of the relevant 
literature only in psychology. In political science they would cover less than a 
quarter. Problems of coverage would be particularly severe in subjects in which 
‘miscellaneous’ forms of material are heavily used. It could of course be argued 
that the high proportion of references made to non-serials shows that their 
coverage by secondary services is unnecessary, since these other forms of material 
must be readily traced in order to be used and cited. In some fields, certainly, 
researchers on certain topics do not need to be led to such forms as newspapers or 
official publications, which may even constitute their basic working sources. 
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However, this does not prove that improved coverage of different forms of 
material by secondary services would not make access much easier and draw 
attention to relevant and important material that would othenvise be missed. 

IMPLICATIONS FOR THE COLLECTION OF REFERENCES FOR 
ANALYSIS 

Differences between the patterns of references made by monographs and b) 
serials, and by high ranking serials and serials chosen at random, have been 
mentioned several times. Those mentioned by n? means indicate all the 
differences that emerged from the analyses. Different forms of publication are 
undoubtedly used for dif‘erent purposes, which the references the): make will 
reflect. Consequently, references taken from particular forms may well be 
appropriate for particular purposes-for example, high-ranking serials may well 
constitute the most satisfactory sources for studying uses made at the frontiers of’ 
research. 

If a citation analysis has a specific purpose this should be clearly stated, and the 
references most appropriate to the purpose collected. Unfortunately the purpose 
is often not stated, although the results are frequently used to draw conclusions 
that are highly questionable. For example, a collection of references from a few 
high ranking serials may show a fairly rapid date decay, and this is held to prove 
that libraries can readily dispose of all serial volumes prior to a certain date. The 
objections to such a conclusion are first that the sources ma); not be numerous 01 
varied enough to represent use adequately (even if a rough general equivalence 
between citations and uses is assumed), secondly that different serials obsolesce at 
very different rates, and thirdly that if the ob,ject is to save shelf space, use must be 
related not to volumes but to shelf space occupied-earlier volumes may be much 
thinner than later ones. (It may be that in science references made by high 
ranking serials are much more representative of all references than in the social 
sciences: tests should be carried out to establish this.) 

GENERAL COMMENT 

Against the background of the citation analyses reported her-c, most secondary 
services in the social sciences appear to be seriously deficient in the range of forms 
of material they cover, in the number and possibly the selection of serials the) 
cover, in the subject spread of material of possible relevance, and probably also in 
coverage of foreign language material and of material published in many other 
countries. However, no service can attempt, let alone attain, full coverage in all 
these aspects, and if it did it would be both very costly and probably unusable. 
The best that an individual service of a conventional nature can attempt is to 
optimize its coverage, bearing in mind the market and the usability ot the end 
product. 
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