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A B S T R A C T

BUXTON, Andrew B. The b ib lio g r a p h ic  in form ation  co n ten t o f  research  
p ap ers. (Ph.D. T h e s is , U n iv e r s ity  o f  L e ic e s te r ,  1979)

The occu rren ce, form, and co n ten t o f  the elem ents o f  resea rch  
papers used in  b ib lio g r a p h ic a l c o n tr o l i s  examined in  the whole range 
o f  d is c ip l in e s  -  n a tu ra l s c ie n c e s ,  s o c ia l  s c ie n c e s  and h u m an ities . 
In s tr u c t io n s  g iven  by primary jo u rn a ls  to  authors about th ese  elem ents  
are con sid ered  in  the l i g h t  o f  requirem ents fo r  b ib lio g r a p h ic  c o n tr o l.

1 . The in form ation  con ten t o f  t i t l e s  i s  a sse sse d  f i r s t l y  by 
counting  the number o f  keywords in  them, and v a r ia t io n s  w ith  d i s c ip l in e ,  
tim e and language are rep o rted . A more r e f in e d  measure depending on 
th e p r o b a b i l i t ie s  o f  occurrence o f  t i t l e  words i s  then used fo r  
sam ples taken from jou rn a ls  in  ch em istry , h is to r y  and p h ilo sop h y .

2 . S u ggestion s are made fo r  improving the p r e se n ta tio n  o f  
author d e t a i l s  to  f a c i l i t a t e  b ib lio g r a p h ic  c o n tr o l.

3 . The in form ation  .in  a b s tr a c ts  o f  experim ental papers i s  an alysed  
in to  the four d iv is io n s  t r a d it io n a l ly  used fo r  the t e x t :  in tr o d u c tio n ,  
experim ental/m ethod, r e s u l t s ,  and d is c u s s io n , and the p rop ortion  o f  
each type i s  compared w ith  th a t in  the t e x t .  A w ider range o f  a b s tr a c ts  
are a ls o  an alysed  in to  in form ative  and in d ic a t iv e  c o n ten t. L ite ra tu r e  
on the u ses  o f  a b s tr a c ts  i s  review ed in  a co n s id e r a tio n  o f  t h e ir  
purpose, and arguments are p resen ted  fo r  in d ic a t iv e  a b s tr a c t s .

4 . A comparison o f  a u th o r s ’ keywords w ith  terms a ssig n ed  by 
in d ex in g  s e r v ic e s  shows th a t such keywords are not u s u a lly  adequate 
or accu rate  enough fo r  in d ex in g  p u rposes. I n s tr u c t io n s  to  authors  
to  use a c o n tr o lle d  vocab u lary , e .g .  M edical S u b ject H eadings, d id  
n ot seem to  be observed very  c lo s e ly .

3 . The average number o f  r e fe r e n c e s  per paper i s  rep orted  fo r  
v a r io u s s u b je c ts ,  broken down fo r  experim ental papers in to  the  
se c t io n s , used in  stud ying  a b s tr a c t s .  The va lu e o f  in c lu d in g  the  
t i t l e s  o f  c i te d  papers in  r e fe r e n c e s  i s  s t r e s s e d .

As the use o f  o n - lin e  s e r v ic e s  tak es over from use o f  p r in ted  
in d e x e s , r e l ia n c e  i s  l i k e ly  to  be p laced  e n t ir e ly  on authors (and 
e d ito r s )  fo r  index term s. T i t l e s  and a b s tr a c ts  seem to  be a more 
r e l ia b le  source than sep ara te  l i s t s  o f  keywords.
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C H A P T E R  O N E

INTRODUCTION



1.1 BIBLIOGRAPHIC INFOUvlATI ON ELEMENTS

B ib lio g ra p h ic  c o n tr o l has so f a r  operated  alm ost e n t ir e ly  

w ith  su rrogates o f ,  and keys t o ,  1he documents to  be c o n tr o lle d .

These b ib lio g r a p h ic  e le m a its  are o f  v a ry in g  len g th  and in form ation  

co n ten t. The f u l l e s t  form in  common use i s  th e  a b s tr a c t , w hich may 

con ta in  s u f f i c ie n t  of th e  most important or o r ig in a l in form ation  

frcm th e  pep er  to  a c t as a s u b s t itu te  fo r  i t  in  some ca ses  (s e e  

S e c tio n  4 *12 .5 )*  Next down may be p laced d e ta i le d  precoordinated  

index e n tr ie s ,  such as th o se  created  by PRECIS (the P reserved  Context 

Indexing System , used in  th e  B r it is h  N a tio n a l B ib liography and 

B r it is h  Education Index) and th ose  in  C han ical A bstracts su b jec t  

in d ex es. These show se v e r a l o f the concepts brought to g e th e r  in  

th e  paper and the r e la t io n  between them. They might even in d ic a te  

the key f in d in g  o f  the paper, e .g .  'K a e r su tite , Greenland, overgrowths 

on t i ta n a u g ite '  (M inéra log iea l  A b str a c ts , 1977) in d ic a te s  th e  main 

p oin t of th e  paper, which was to  record overgrewths of k a e r s u t ite  

on t i ta n a u g ite  in  East Greenland, T i t le s  of papers might be p laced  

next down -  or about equal f o r  o b je c t iv e  and d e ta ile d  t i t l e s ,  which  

can p lay  a s im ila r  r o le  to  a precoordinated  index en try .

A bstracts are u su a lly  arranged in  f a ir l y  narrow su b jec t groups 

in  a b str a c t jo u r n a ls , so ih a t readers can scan  a l l  the a b str a c ts  

in  tiie ir  area cf in t e r e s t .  T i t l e s  are sometimes arranged in  such  

su b ject groups by secondary s e r v ic e s  and som etim es in  groups 

according to  the p lace  where the paper appeared ( e .g .  in  Cur ren t  

C ontents) .

Next down, th ere  are non-coordinated  index term s, 'keyw ords', 

or descrip tors. These are not intended fo r  scann ing in  groups, but 

are intended to be put in  a lp h a b e t ic a l order w ith  p o in ter  s to  th e



documents, or to  surrogates o f then (a b str a c ts  or t i t l e s ) .  U su a lly  

a d escr ip to r  w i l l  n o t on i t s  own be adequate fo r  lo c a tin g  sou/^ht 

documents; i t  w i l l  need co o rd in a tio n  w ith  oth er d e s c r ip to r s . There 

may be some ca se s  th o u ^  where i t  i s  s p e c if ic  enough to  be u s e fu l  on 

i t s  own, e .g .  the name of a lit t le -k n o w n  p erson , or a ra re  m ineral.

F in a l ly ,  th ere  are b ib lio g ra p h ic  elem ents which g iv e  in form ation  

about o th er a sp ec ts  of a document than i t s  s u b je c t . A 'p a r t ic u la r ly  

important one i s  the au th or's  name. Author indexes enable search es  

to  be made fo r  a p a r t ic u la r  author, and a p o in te r  ( e .g .  an a b str a c t  

number or page number) can th en  be fo llo w ed  to th e  o r ig in a l  

document.

R eferences to  jou rn a l a r t i c l e s ,  a s  g iven  in  re feren ce  l i s t s  

or fo o tn o te s ,  c o n s is t  o f the au thor's name, journal t i t l e ,  d a te , 

volume and page number, and sometimes the t i t l e  o f th e  a r t i c l e .

This combines two o f  the elem ents mentioned above, and en ab les  

d ir e c t  a ccess  to  the o r ig in a l a r t i c l e .

The coming of mechanised inform ation  r e t r ie v a l  methods has 

allow ed some of th e se  rep re se n ta tio n s  to  be used in  new w ays.

Although t i t l e s  were sometimes ro ta ted  manually to g iv e  s e v e r a l  

en try  p o in ts  in  the indexes o f in d iv id u a l jo u rn a ls , the u se  o f  

computers has enabled KS7IC indexes to  be co n stru cted  on a la rg e  

s c a le .  Automated r e t r ie v a l  system s have now made access p o s s ib le  

not on ly  by keywords in  t i t l e s ,  but a ls o  by keywords in  a b s tr a c ts .

The c i t a t i  ons nade in  an a r t ic le  have be en used to crea te  another 

type of r e t r ie v a l  t o o l  -  the c i t a t io n  in d ex . This u ses the c i ta t io n s  

as d e sc r ip to r s  o f the document in  w hich th ey  are made. The u se fu ln ess  

o f th is  approach depends on th e  assumed re levan ce  o f th e  c i te d  

document to  the c i t i n g  document. I f  one paper relevant to th e  

d esired  to p ic  i s  known, i t s  re feren ce  can be used as the en try  p o in t  

fo r  f in d in g  la t e r  r e la te d  papers.



The n ex t s e c t i o n  o u t l i n e s  th e  s t u d i e s  c a r r i e d  ou t on th e se  

b i b l i o g r a p h i c  e lem en ts .

1 .2  SCOPE AND PURPOSE OF THE THESIS

T his th e s is  is  concerned only w ith  b ib lio g ra p h ic  in form ation  

con ta in ed  in  research  papers as prin ted  in  th e  primary jo u rn a l, 

and not wi "th any b ib lio g r a p h ic  elem ents su b seq u ertly  added by 

secondary s e r v ic e s .  The elem ents stu d ied  are thus;

( i )  T i t l e s  ( c h a p te r  2)

( i i )  Authors* names and a f f i l i a t i o n s  (Chapter 3)

( i i i )  A b s t r a c t s  (C hap te r  if)

( iv )  Keyvfords (C h ^ te r  5)

(v) R eferences (Chapter 6)

The purpose of th e  th e s is  is to look  a t the occurrence, fbrm 

and co n ten t of th ese  elem ents in  research  papers in  th e  v h o le  range 

of d is c ip l in e s  -  n a tu ra l s c ie n c e s ,  s o c ia l  s c ie n c e s  and hum anities 

-  from t h e  p o in t  cf view th e ir  s u i t a b i l i t y  fo r  use in  b ib lio g r a p h ic  

c o n tr o l. The conten ts o f  each chapter u su a lly  cover the fo llo w in g  

a sp ects  ( th ou ̂  w ith some v a r ia tio n  in  order):

( i )  Occurrence of the b ib lio g ra p h ic  elem ent. ( T i t l e s ,  

authors' names and r e fe r e n c e s  are found in  alm ost 

a l l  research  papers, but p r a c t ic e  regarding  

authors* a f f i l i a t i o n s ,  a b s tr a c ts  and keywords 

varie s . )

( i i )  In stru c tio n s  to  authors about the b ib lio g r a p h ic

elem ent. The occurrence o f  th ese  is  very  v a r ia b le  

between s u b je c ts .



( i i i )  Measurement o r  a n a ly s i s  o f  the  in fo rm a t io n  c o n te n t

o f  t h a t  e lem en t i n  papers  in  v a r io u s  s u b j e c t s .

( iv )  C o n s id e ra t io n  o f  how t h a t  e lem en t is  used i n

b ib l io g r a p h i c  c o n t ro l  o r  in fo rm a t io n  r e t r i e v a l  

w i th  s p e c i a l  r e f e r e n c e  to  t h e  requ irem en ts  o f  

newly developed  t o o l s .

(v) Exam ination o f  th e  form and p r e s e n t a t i o n  of th e  

e lem ents  as th e y  a f f e c t  b i b l i o g r a p h i c  us e .

( v i )  Recommendations t o  a u th o r s ,  e d i t o r s  and p u b l i s h e r s  

about how t h e i r  p r a c t i c e  ecu Id  be improved from 

th e  v iew p o in t  o f  b ib l io g r a p h i c  u s e .

( v i i )  C o n s id e ra t io n  o f  w he ther  b ib l io g r a p h i c  to o l s  

u s in g  t i n t  e lem ent i n  some s u b je c t  a re a s  

cou ld  be a p p l i e d  in  o th e r  s u b j e c t  a r e a s .

Many e a r l i e r  s t u d i e s  have looked a t  some of th e s e  a s p e c t s  of

p a r t i c u l a r  elem ents i n  p a r t i c u l a r  s u b je c t s ,  b u t ,  a s  f a r  a s  I  am 

aware, no p rev ious  a t te m p t has been made to ta k e  an o v e r a l l  view 

of the 'raw  m a t e r i a l ' o f  b i b l i o g r a p h i c  c o n t r o l  a c ro s s  the whole 

range  of s u b j e c t s .  R epo rted  s tu d ie s  n o rm a l ly  d e a l  w ith  one elem ent 

on ly ,  o r  e l s e  compare th e  use  o f  one e le ra o i t  w i th  a n o th e r  ( e . g .  

t i t l e s  w i th  a b s t r a c t s ) .  These w i l l  be rev iew ed  in  the r e le v a n t  

c h a p te r s  l a t e r  i n  the  t h e s i s ,  so t h e r e  is  no review o f  t h e  e x i s t i n g  

l i t e r a t u r e  in  t h i s  c h a p t e r .  U n fo r tu n a te ly ,  th e  r e p o r te d  s tu d ie s  

o f te n  d i f f e r  so much in  samples and methods t h a t  com parisons and 

i n t e g r a t i o n  a re  f r u s t r a t e d .

1.3  LIMITATIOIB ON METHODS

W ith  such an am b itio u s  scope ,  some l i m i t a t i o n s  have had to  be 

imposed on th e  method o f  p ro c e e d in g .  F i r s t l y ,  experim en ts  vh ich  

would in v o lv e  approaches  t o  u s e rs  were r u l e d  o u t .  One co u ld
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co n ce iv e , fo r  example, o f  an experiment in  w hich a number o f t i t l e s  

o f chem ical papers are presen ted  to a group of chem ists and a 

number of t i t l e s  o f  h is t o r ic a l  papers are p resen ted  to  a group o f  

h is to r ia n s .  The s p e c ia l i s t s  are then asked what th e y  th in k  th e  

papers are about, and from th ese  responses the experim enter judges 

how w e l l  the t i t l e s  have conveyed the co n ten t o f the docum ents.

Such an experiment would req u ir e , perhaps, te n  research ers o f  

s im ila r  e x p e r t ise  from each su b jec t area to  be covered -  to  

ob v ia te  e f f e c t s  due to th e ir  in d iv id u a l sp ec ia lism s w ith in  the 

d is c ip l in e .  Given the in te n t io n  to  examine a f a i r  number o f  

s u b je c ts , th is  kind o f  experiment would not have been f e a s ib le  

w ith  th e  resources a v a i la b le .  For in form ation  on users* inform ation  

needs and u se s , r e l ia n c e  i s  thus p laced  on stu d ie s  reported  in  

the l i t e r a t u r e .

Another area which had la r g e ly  to be r e je c te d  was the use  

o f  com m ercia lly -ava ilab le  nach ine-readab le d atab ases. The 

n e g o t ia t io n s  and te c h n ic a l problems in vo lved  in  ob ta in in g  tapes  

and p ro cess in g  them on a lo c a l  computer would ha,ve been insurm ountable 

in  the tim e a v a ila b le .  Databases a v a ila b le  o n - lin e  were ra th er  

lim ite d  in  subject coverage vhen the p r o je c t  was begun, and o n -lin e  

system s could not have been interfaced, w ith  a d d itio n a l programs 

to produce th e  data wanted ( e .g .  co u n tin g  the average number o f  

words per t i t l e ) .  A fu r th er  com p lica tion  in  th e use o f commercial 

databases i s  th a t in form ation  in  the o r ig in a l paper i s  o fte n  

m odified  or enhanced -  e .g .  'enrich ing* terms are added to t i t l e s ,  

and a b s tr a c ts  are m od ified  or rew ritten  -  w hich means th a t th ey  

cannot be used fo r  o b ta in in g  data about in form ation  a c t u a l ly  in  

the p ap ers. However, i t  was p o s s ib le  to  make use o f some data  

from the Chemical T i t l e s  database su p p lied  by UKCIS, and MEDLINE



was used fo r  a s p e c if ic  a p p lic a tio n  d escr ib ed  in  S e c tio n  5«7» Two 

sm all computer f i l e s  o f h i s t o r ic a l  and p h ilo so p h ic a l t i t l e s  were 

s e t  up e s p e c ia l ly  for  th is  p r o je c t .

Many e a r l ie r  s tu d ie s  have used in d ex er -a ss ig n ed  d escr ip to rs  

as a standard by which to  judge o th er b ib lio g r a p h ic  e lem en ts, e .g .  

they have compared r e t r ie v a l  performance u s in g  such d e sc r ip to r s  and 

words in  t i t l e s  or a b s tr a c ts . A d e ta ile d  argument o f why such an 

approach i s  in a p p lic a b le  to  a com parative study across su b je c ts  

i s  given in  S e c t io n  2 .3 .2 .  B r ie f ly ,  i t  i s  because the q u a lity ,  

depth and s p e c i f i c i t y  o f indexing v a r ies  between d if fe r e n t  so u rces , 

and th ere  i s  no s in g le  source fo r  a l l  s u b je c ts .  (Even i f  th ere  

w ere, the s e t s  o f index teims fo r  each su b jec t area might not be  

comparable -  compare, for example, the treatm ent of ph ilosophy and 

chem istry in  UDC.)

F in a l ly ,  any d e ta ile d  a n a ly s is  of the l i n g u i s t i c  stru ctu re  

o f  papers and a b s tr a c ts ,  w h ile  i t  might have been h i ^ l y  

il lu m in a t in g , had to be ru led  out fo r  reasons of tim e. I t  cou ld  

not p o ss ib ly  have been ap p lied  to enough papers in  enough d i f f e r e n t  

su b jec ts  to enable the s o r t  of comparative stud y  required  in  th is  

project#

1 .4  THE CONCEPT OF INFORMATION

S in ce  t h i s  t h e s i s  i s  a b o u t  ' in fo rm a t io n  con ten t*  I o u ^ t  to  

in d i c a t e  a t  th e  o u t s e t  what I mean by ' i n f o r m a t io n * .  Much has 

been  w r i t t e n  on t h e  concept o f  in fo rm a t io n  f o r  in fo rm a t io n  s c ie n c e ,  

and th e  l i t e r a t u r e  has  been surveyed  by B e lk in  (1978).  The most 

commonly p roposed  in fo rm a tio n  concep t i s  t h a t  o f  Shannon (1948 ) ,  

i n t e r p r e t e d  by Weaver ( l9 4 9 ) .  This  i s  to  d e f in e  in fo rm a t io n  i n



terms o f  an e n tro p y -lik e  ex p ress io n , H, based on th e  p r o b a b i l i t ie s ,  

Pg « . . .  p^, o f  th e  in d iv id u a l symbols or even ts c n n s titu tin g

a message:

H = -  ^  lo g  p^

I f  logarithm s to thebase 2 are used , th e  r e s u lt in g  u n its  are  

' b i t s '•

Because i t  i s  ju s t  about th e  on ly  m athem atical measure o f  

informât! on in  e x is te n c e , i t  has been a p p lied  to  many f i e l d s  

other than th at fo r  which i t  was intended -  communication theory • 

However, Shannon sta ted :

The fundamental problem o f communication is  th a t  

o f reproducing a t  one po in t e ith e r  ex a c tly  or  

approxim ately a message s e le c te d  at another 

p o in t . Frequently  th e messages Inve meaning; 

th a t i s  th ey  r e fe r  to  or are c o r r e la te d  according  

to  some system w ith  c e r ta in  p h y s ic a l or conceptual 

e n t i t i e s .  These sem antic a sp ects  o f  communication 

are ir r e le v a n t  tc the engineer in  g problem. The 

s ig n if ic a n t  a sp ec t i s  th at the a c tu a l message 

i s  one s e le c t e d  from a s e t  o f  p o s s ib le  m essages.

More c o n c is e ly .  Weaver (1949, p . 100) w rote: 'This word 

in form ation  in  communication th eory  r e la t e s  n o t  so much to what 

you ^  sa y , as to  what you cou ld  say.* He a ls o  poin ted  out th a t  

' i t  i s  m islead in g  (although o fte n  con ven ien t) to  say th a t one or  

the o th er message conveys u n it in form ation . The concept o f  

in form ation  a p p lie s  not to th e in d iv id u a l m essages (as the concept 

o f  meaning w ould), but ra th er  to  th e  s itu a t io n  as a v h o le , th e  

u n it  in form ation  in d ic a t in g  th a t in  th is  s i t u a t io n  one has an amount 

o f  freedom o f  ch o ic e , in  s e le c t in g  a m essage, which i t  i s  convenient 

to  regard as a standard or u n it amount.*



Maniez (l9 7 8 ) has i l lu s t r a t e d  the d if fe r e n c e  between such  

a d e f in i t io n  o f  in f  or mat! on and what i s  norm ally understood as 

in form ation  by the fo llo w in g  examples:

(a ) 'I s  my husband dead? N o.' Value = 1 b i t

(b) 'On which day o f  1947 was your husband born?

On the 4th o f May.' Value y 8 b i t s .

The a b i l i t y  to  g iv e  a num erical value for  the inform ation  a s so c ia te d  

w ith  answering th ese  q u estio n s  depends on the fa c t  th a t the answers 

are s e le c te d  from a s e t  w ith  a known number o f  p o s s ib le  answers -  

2 in  the f i r s t  case and 3^5 in  th e  second . I f  the q u estio n  had 

been 'On what date was your husband born?' th e  number o f p o s s ib le  

answers would have been u n certa in , and i f  i t  had been 'How t a l l  i s  

your husband?' the number would have been even more u n cer ta in , 

s in c e  the v a lu e  i s  a p o in t in  a continuum ra th er  than one o f a s e t  

o f p o s s ib le  v a lu e s .

I  have been ab le  to make use o f  a measure o f  in form ation  based  

on the p r o b a b il i t ie s  o f  occurrence of words in  studying t i t l e s  from 

the p o in t of view of machine r e t r ie v a l  u s in g  keywords (S e c t io n  2 .8 ) .  

There i t  i s  s u f f i c ie n t  to a s s e s s  the in form ation  a s so c ia te d  wi1h 

the a u th o r 's  ch o ice o f  the words to be put in  h is t i t l e .  The 

p r o b a b ili ty  o f a word being s e le c t e d  is  a s se sse d  by counting how 

o fte n  i t  i s  used in  a la rg e  sample o f t i t l e s .  Shannon's form ula  

quoted above i s  not used , because what i s  requ ired  i s  a v a lu e  fo r  

th e  in form ation  con ten t of a p a r tic u la r  c h o ic e  o f  words -  n ot the 

in form ation -carry in g  c a p a c ity  o f a t i t l e  g iven  the s e t  of p o ss ib le  

words w ith  known p r o b a b il i t ie s  vhich could b e chosen to  make up th e  

t i t l e .

E lsew here in  th is  t h e s i s ,  a concept o f  in fo rm  t i  on Which takes  

account o f  meaning i s  needed. I t  does not seem u s e fu l to  su ggest
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th a t one statem ent has a h igh er  in fo im ation  content than another  

i f  i t  says the same th in g  in  le s s  common words, or words c o n s is t in g  

o f  le s s  oommon l e t t e r s .  The n a tu ra l way to  extend Shannon's 

d e f in it io n  would then seem to  be to base the measurement o f  

in fo  m a t  ion  on the p ro b a b ility  of the fa c t  rep o rted . But th is  

r a ise s  some profound a n d in tractab le  problems. F ir s t ly ,  th e r e  is  

q u estion  o f  whether a statem ent can be broken down in to  in d iv id u a l  

' f a c t s ' .  Quine ( l9 7 0 , p . 4 ) has w r itten : 'There i s  no ev id en t  

r u le  fo r  sep aratin g  the in form ation  from s t y l i s t i c  or other  

im m aterial fe a tu r e s  o f the s e n te n c e s .'  The meaning o f a sen ten ce  

fr eq u en tly  depends on i t s  c o n te x t . For exam ple, to  a s s ig n  an 

in form ation  value to the statem ent 'The m ixture then  tu m ed  b r i ^ t  

r e d ', th e  statem ent would f i r s t  have to be expanded to  in c lu d e what 

th e  m ixture c o n s is te d  o f , and what was meant by 'th en ' (which might 

be q u ite  com plex). Then, supposing the in d iv id u a l fa c ts  have been  

l i s t e d ,  how can th e ir  p ro b a b ilit i.e s  be determ ined? U su a lly , th e  s e t  

o f p o s s ib le  va lu es is  not known, and on what b asis  cou ld  p r o b a b il i t ie s  

be c a lc u la te d  i f  th e y  were? Should i t  be assumed that 'th e  mixture* 

had an equal p ro b a b ility  o f  turn ing any co lo u r  in  the rainbow, w ith  

any in t e n s i t y  from fa in t  to  b r i l l ia n t ?  To what exten t should  one's  

e x is t in g  knowledge be taken in to  co n sid era tion ?  A chem ist who had 

stu d ied  the behaviour o f  ten  s im ila r  m ixtures in  s im ila r  co n d itio n s  

and found th a t th ey  a l l  went red  might r a te  th e  p r o b a b ility  th a t  

th is  one would turn  red rath er h igh er than someone who lacked  the  

b e n e f it  o f  th is  ex p er ien ce . Does th is  mean th a t in form ation  i s  

n e c e s s a r ily  su b jec tiv e?

The p rosp ect of determ ining th e  in form ation  conten t o f  a p ie c e  

o f  t e x t  ( e .g .  an a b stra c t) in  any ab so lu te  way thus seens remote 

indeed . However, the concept o f  a p ro b a b ility -b a sed  measure does 

enable some a s se r t io n s  to be made about r e la t iv e  in fo im a tio n
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contents* For example, a l l  papers about Toulouse are about Frarc e ,  

but the r e v e rse  i s  not tr u e .  Thus the sta tem en t 'T his paper i s  

about Toulouse* can be said to Imve a h igher in form ation  content 

than 'T his pgper is  about F ra n ce ', and the d e sc r ip to r  'T oulouse' 

has a h igh er  in fo im a tio n  content than the d e sc r ip to r  'F ra n ce ', I f  

a paper has th e  d e sc r ip to r  ' 'T o u lo u se ', then th e  p r o b a b ility  th a t  

i t  i s  about France i s  one, an i the d e sc r ip to r  'France' adds n oth in g  

to  th e  in form ation . To tak e another example, an author could be 

indexed as 'James Edward Smith ' ,  'J .E . S m ith ', or ' J . S m ith '. S in ce  

th ese  th ree  fo m s  cover in c r e a s in g  numbers o f  authors (and p a p ers), 

they are of in cr ea sin g  p r o b a b ility , and d ecreasin g  in form ation  

con ten t.

S in ce  most o f  the b ib lio g r a p h ic  elem ents can be reduced to  

statem ents of the fo ia  'This p sper i s  about X ', or 'T his paper i s  

w r itte n  by Y ', such co n s id era tio n s  enable a c e r ta in  amount o f  

progress to be nade in  eva luating  the in fo im a tio n  con ten t o f  th e  

elem en ts. The technique o f lo o k in g  a t  how o fte n  a term i s  used in  

a la r g e  sai^^le of papers cou ld  be extended to  compare "the in form ation  

conten t of an au th or' s name w ith  th at o f a keyword in  a t i t l e  ( fo r  

r e tr ie v a l  from a given  s e t  cf docum ents), and i t  could  be used on 

keywords in  a b str a c ts  as w e ll  as those in  t i t l e s .  However, such 

e x e r c ise s  would seem to  be o f  lim ite d  u s e fu ln e s s .  U su a lly  the 

a p p lic a tio n  o f  au thors' names to a paper i s  governed by co n s id e r a tio n s  

other than th ose  o f in fb m a tio n  r e t r ie v a l  (though perhaps a 

su p erv isor  could  claim  th a t in c lu s io n  o f  h is  name helped in  b r in g in g  

to g e th er  papers r e s u lt in g  from the p r o je c ts  he su p e r v ise d ? ). A lso  

in  in fo m a t iv e  a b stra c ts  the keyword content i s  regarded as o f  

secondary importance to  the ex p ressio n  o f  f in d in g s  given in  the  

paper. E valu ation  o f t h is  kind o f in fo im a tio n  content o f  a b s tr a c ts  

thus leads to  the problems d isc u sse d  above.
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Hence, apart from the stu d y  o f  keywords in  t i t l e s ,  num erical 

valu es are not put on the in form ation  corient o f  th e  b ib lio g r a p h ic  

elem ents. Often th e  number or len g th  o f  th e  elem ents is  used  as 

a s u p e r f ic ia l  measure o f t h e ir  in form ation  c o n te n t . In th e case  

o f  a b s tr a c ts , th e main s t u ^  i s  an a n a ly s is  o f the in form ation  

th ey  co n ta in  in  terms o f i t s  r e la t io n s h ip  to the te x t  of th e  paper. 

This seems to  be th e  most p r a c t ic a l  approach fo r  g iv in g  guidance 

to  authors on a b s tr a c t in g .
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2. 1 INTRODUCTION

The course  o f  t h i s  c h a p te r  w i l l  he f i r s t l y  t o  c o n s id e r  what a r e

th e  f u n c t io n s  o f  t h e  t i t l e s  of re s e a rc h  p ap ers  i n  b i b l i o g r a p h i c a l

c o n t r o l ,  and th e n  to  a t tem p t to  e v a lu a te  samples o f  t i t l e s  w ith  r e s p e c t

to  th e se  f u n c t i o n s .  One o b je c t  i s  to  see  what d i f f e r e n c e s  th e re  a re

between t i t l e s  o f  p apers  i n  d i f f e r e n t  s u b j e c t s ,  and  how th e s e  would

a f f e c t  t h e  perform ance of t i t l e - b a s e d  r e t r i e v a l  s e r v ic e s  i n  th o s e

s u b j e c t s .  Changes i n  the  in fo rm a t iv e n e s s  of t i t l e s  w i th  tim e w i l l  a l s o  be 
looked  a t ,  to  see  w hether  t i t l e s  a r e  becoming more s u i t e d  to  the

re q u ire m e n ts  o f  such s e r v i c e s .

Vfhen t h i s  work was begun, com pute r ized  in fo rm a t io n  r e t r i e v a l

systems and p r i n t e d  p ro d u c ts  such as KIIC indexes  were f a i r l y  w e l l

e s t a b l i s h e d  i n  th e  s c ie n c e s  and i n  medicine and e n g i n e e r i r g ,  b u t  a t

an  e a r l y  s ta g e  in  th e  s c c i a l  s c ie n c e s .  Now in  1979 C u rren t  C on ten ts

has been  ex tended  to  t h e  a r t s  and  h u m a n it ie s ,  and  a number o f  d a ta b a s e s

in  th o se  a re a s ,  such as H i s t o r i c a l  A b s t r a c t s , A r t  Modem, Language

and Language Behavior A b s t r a c t s , and Magazine In d e x , a r e  a v a i l a b l e

f o r  o n - l i n e  s e a r c h in g .  I f  th e  development o f  t i t l e - b a s e d  s e r v ic e s

has been r e s p o n s ib le  f o r  an in c r e a s in g  in fo rm a t iv e n e s s  o f  t i t l e s  in

th e  s c i e n c e s ,  as s e v e r a l  a u th o r s ,  e . g .  Black (l9& 2), p r e d i c t e d  i t  would,

th e n  i t  w i l l  be i n t e r e s t i n g  to  s e e  w h e th e r  t h i s  happens i n  th e

h u m a n it ie s  over t h e  nex t few y e a r s .

Some jo u rn a l s  draw a t t e n t i o n  i n  t h e i r  ' I n s t r u c t i o n s  to  A u th o rs '

t o  th e  f u n c t io n  of t i t l e s  in  in fo rm a t io n  r e t r i e v a l .  Such i n s t r u c t i o n s

a r e  most common i n  the l i f e  s c i e n c e s ,  and t h e  most d e t a i l e d  s e t  was

found i n  th e  J o u r n a l  of B io lo g ic a l  C hem istry  ( l9 7 9 ) :

A c l e a r  and in fo rm a t iv e  t i t  le  is  v e ry  im p o r ta n t  in  b r in g in g

a paper to  t h e  a t t e n t i o n  o f  r e a d e r s .  The t i t  le  shou ld

be as ^  o r t  as  i s  c o n s i s t e n t  w ith  c l a r i t y ;  i n  most

in s ta n c e s  two p r in t e d  l i n e s  a re  a d eq u a te .  The

t i t l e  should  n o t in c lu d e  chem ica l form ulas o r
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a r b i t r a y  a b b re v ia t io n s  , b u t  ch o n ic a l  symbols 

may be  used  to  i n d i c a t e  t h e  s t r u c t u r e s  o f  

i s o t o p i c a l l y  l a b e l l e d  compounds. Bear i n  mind 

th e  in c r e a s in g  u se  o f  t i t l e s  in  th e  c o n s t r u c t i o n  of 

c e r t a i n  ty p e s  o f  in d e x e s ,  e . g .  Chemical T i t l e s ,  

B io lo g ic a l  A b s t r a c t s .  The main p a r t  o f  th e  t i t l e  

should  in c lu d e  the name o f  t h e  compound, sy s tem , 

enzyme, e t c . ,  t h a t  is  t h e  m ajor o b je c t  of th e  

s tu d y .  S e r i e s  numbers a r e  n o t  p e rm i t te d  except 

when a group o f  p a p e r s ,  s t a r t i n g  w i t h  I ,  a r e  t o  

be p u b l ish e d  t o g e t h e r .  I n d i c a t i o n  t h a t  th e  p a p e r  

i s  p a r t  o f  a l a r g e r  s e r i e s  may be p la c e d  in  a 

f o o tn o te  to  t h e  t i t l e .

O ther examples o f  i n s t r u c t i o n s  on t i t l e s  a r e :

American J o u r n a l  of P h y s io lo g y : The t i t l e ,  a w id e ly

c i r c u l a t e d  p a r t  o f  th e  a r t i c l e ,  shou ld  be in fo rm a t iv e .  

I t  sh o u ld  c o n ta in  no u n n ece ssa ry  words l i k e  "S tu d ie s  

in  . . . " ,  and sh o u ld  not exceed 85  c h a r a c t e r s ,  

in c lu d in g  spaces betw een words.

A rch ives  o f  I n t e r n a l  M edic ine : T i t l e s  sh o u ld  be 

s h o r t ,  s p e c i f i c  and c l e a r .  They sh o u ld  n o t  exceed 

42  c h a r a c te r s  p e r  l i n e ,  in c lu d in g  p u n c tu a t io n  and 

s p a c e s ,  and be  l i m i t e d  to two l i n e s ,  i f  p o s s ib le .  

J o u r n a l  of E co lo g y : The t i t l e  i s  t h e  most im p o r ta n t  

p a r t  o f  you r  p a p e r .  On th e  b a s i s  o f  th e  t i t l e ,  

r e a d e rs  w i l l  d e c id e  w h e th e r  t o  r e a d  f u r t h e r .  I t  

sho u ld  be as a c c u r a te  and as s u c c in c t  as p o s s i b l e .

I t  sh o u ld  r e f l e c t  the  con ten t  and th e  e c o lo g ic a l  

s i g n i f i c a n c e  of t h e  p ap e r .
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B o ta n ic a l  J o u rn a l  o f  the  Linnaean S o c i e t y : The 

t i t l e  shou ld  he c o n c ise  h u t  in fo rm a t iv e  and 

in c lu d e ,  where a p p r o p r i a t e ,  m ention of t h e  

fa m ily  o r  h ig h e r  group f o r  r e t r i e v a l  p u rp o ses .

A s u b - t i t l e  may be  in c lu d e d  b u t  papers  i n  numbered 

s e r i e s  a re  to be avo ided  as f a r  as p o s s ib le .  The 

name of a new genus o r  sp ec ie s  must n o t  be c o n ta in e d  

in  th e  t i t l e .

Annals of S t a t i s t i c s : The t i t l e  sh o u ld  be d e s c r i p t i v e

and as co n c ise  as  f e a s i b l e ,  i . e . ,  i t  should  in d i c a t e  

th e  to p i c  o f  th e  p a p e r  as c l e a r l y  as  p o s s i b le ,  b u t  

every  word in  i t  shou ld  be  p e r t i n e n t .

The sugges ted  maximum t i t l e  l e n g th  may be r e l a t e d  to  th e  l i n e  

l e n g th  used i n  K.YIC indexes  (see  S e c t io n  2 . 7 ) ,  though  i t  i s  r a t h e r  

g r e a t e r  timn th e  l e n g th  no rm ally  used  in  such in d e x e s .

An e a r l y  example o f  e d i t o r i a l  gu idance on t i t l e s  i n  th e  h u m a n it ie s  

i s  t h a t  g iven  by Hay (19&2) i n  th e  E n g l i s h  H i s t o r i c a l  Review : 'The 

t i t l e  o f  any c o n t r i b u t i o n  sho u ld  be as b r i e f  and p r e c i s e  as p o s s i b l e ,  

so t h a t  th e  r e a d e r  scan n in g  c o n te n ts  or index knows w here he i s  i n  

tinB  and space . '
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2 .2 .  FUNCTIONS OF TITLES

The p la e e s  i n  w h ich  t i t l e s  o r  p a r t s  o f  t i t l e s  occur and a re  u sed  

f o r  r e t r i e v a l  pu rposes  a re  c o n s id e re d  in  t h i s  s e c t i o n .

2 . 2 .1  In  the p r im ary  . journa ls

(a) In  c o n te n ts  l i s t s . The c o n te n ts  l i s t s  of i n d i v i d u a l  i s s u e s  

u s u a l l y  appea r  p ro m in e n t ly  on the  c o v e r ,  and show t i t l e s ,  au thors*  

names, and  page numbers. Gushee ( 19 6 8 ) w ro te  t h a t  *when you ask  a 

chem is t how he reads  a j o u r n a l ,  he w i l l  f r e q u e n t ly  t e l l  you th a t  he 

goes to th e  t a b l e  o f  c o n te n ts ,  f in d s  th e  a r t i c l e s  he w ish es  t o  r e a d ,  

and th e n  goes to  th o s e  a r t i c l e s  and r e a d s  them*. However, 'e n g in e e r s  

and e x e c u t iv e s  te n d  to l e a f - th r o u g h  th e  magazines th ey  r e a d  page 

by p a g e ' .  (Perhaps t h e  use of the word 'm agaz ine ' as  opposed to 

' j o u r n a l '  sugges ts  p u b l i c a t i o n s  of g e n e ra l  r a t h e r  t h a n  t e c h n i c a l  

i n t e r e s t . )  This o b s e rv a t io n  abou t c h e m is ts '  b e h a v io u r  was borne 

o u t  by a s tudy  by Kuney and 7 /e is g e rb e r  (1970 ) .  They fo u n d  t h a t  th e  

f i r s t  a c t i o n  of ~lG% o f  r e a d e rs  o f  th e  J o u rn a l  o f  O rganic C hem istry  

on r e c e i p t  o f  an i s s u e  was to s can  and read  the  t a b l e  of c o n te n t s .  

T w en ty - th ree  per  c e n t  of rea d e rs  a l s o  scanned the  a u th o r  index . The 

use o f  c o n te n ts  l i s t s  i s  no doubt o f  g r e a t e s t  im portance  f o r  j o u r n a l s  

c o n ta in in g  a l a rg e  number of papers  in  each  i s s u e .  (The i s s u e  o f  th e  

J o u r n a l  o f  Organic Chem istry  used  by  Kuney and W e isg e rb e r  c o n ta in e d  

f u l l  papers  and 33 n o te s . )  J o u rn a ls  i n  the  h u m a n it ie s  u s u a l ly  

c o n ta in  a f a i r l y  sm a l l  number o f  papers  i n  each i s s u e ,  so t h a t  f u l l -  

t e x t  b row sing  i s  more p r a c t i c a b l e .

A part from t h e i r  u se  in  th e  i n i t i a l  scann ing  o f  j o u r n a l s ,  

c o n te n ts  l i s t s  a re  a l s o  u s e f u l  f o r  f i n d i n g  an  a r t i c l e  when one 

remembers i n  which jo u r n a l  and ap p ro x im ate ly  when i t  appeared .

Gushee ( 19 6 8 ) s t a t e s  t h a t  'g e n e r a l  t i t l e s  g e t  more a t t e n t i o n  

th a n  s p e c i f i c  t i t l e s  do, a l th o u g h  i f  they become to o  g e n e ra l  th e y  a g a in
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cau se  a lo s s  of i n t e r e s t * .  There is a d ive rgence  o f  views and p r a c t i c e  

on w h e th e r  t o  make a t i t l e  as in fo rm a t iv e  as p o s s i b l e  (w i th in  space 

l i m i t a t i o n s ) ,  so t h a t  a re a d e r  who knows what he w an ts  can  r e a d i l y  

s ee  w hether  t h i s  i s  i t ,  o r  w hether to make i t  i n t e r e s t i n g  b u t  l e s s  

in fo rm a t iv e ,  so t h a t  a r e a d e r  who does n o t  know w hat he wants w i l l  

t u r n  to  th e  a r t i c l e  out o f  c u r i o s i t y .  S c i e n t i s t s  w i l l  n o t  no rm ally  

t o l e r a t e  th e  l a t t e r  i n  t e c h n i c a l  j o u r n a l s ,  and t i t l e s  i n  th e  s c ie n c e s  

g e n e r a l ly  fo llow  th e  f i r s t  p h ilo so p h y  and a re  long  and s p e c i f i c ,  e . g .  

E l e c t r o p h i l i c  b ro m in a t io n  o f  arom atic c o n ju g a te d  

o l e f i n s . I I .  The ne chanism o f  th e  d u a l -p a th  

a d d i t io n s  in  s t i l b e n e  b ro m in a t io n .  E v idence from 

m u l t ip le  s u b s t i t u e n t  e f f e c t s  f o r  carbomium 

in t e r m e d ia te s .  ( J o u rn a l  of Organic C hem is try , 1973)

On the  o t h e r  hand, au th o rs  i n  t h e  h u m a n i t ie s ,  e s p e c i a l l y  i n  p h i lo sp p h y ,  

o f te n  pu rsu e  th e  second c o u rs e ,  and one f in d s  t i t l e s  such  as 

Never sm ile  a t  a c r o c o d i l e  ( J o u r n a l  f o r  th e  Theory 

o f  S o c ia l  B ehav ior , 1973) 

and*The c e i l i n g  t i t l e s *  (P sy c h o a n a ly t ic  Q u a r t e r l y . 1978)

These t i t l e s  may be e f f e c t i v e  i n  a t t r a c t i n g  a t t e n t i o n  when sc a n n in g ,  

bu t  th e y  f r u s t r a t e  th e  use  o f  t i t l e s  in  in fo rm a t io n  r e t r i e v a l  as 

d is c u s s e d  below .

(b) In  r e f e r e n c e  l i s t s  i n  j o u r n a l  a r t i c l e s . R efe rences  in  j o u r n a l s  

i n  most s u b je c t  a re a s  (bu t n o t  u s u a l l y  i n  t h e  p h y s ic a l  s c ie n c e s  -  

see S e c t io n  6 .2 .2 )  in c lu d e  th e  t i t l e s  o f  the c i t e d  p a p e r s .  Such 

papers  w i l l  sometimes be seen  t o  be r e l e v a n t  from the  c o n te x t  i n  

w hich th e y  a re  c i t e d ,  bu t i t  i s  o f te n  h e l p f u l  to  have th e  t i t l e  to o ,  

G a r f ie ld  ( 1 9 6 3 ) c laim ed t h a t  t h i s  in fo rm a t io n  co u ld  avoid  many 

un n ecessa ry  i n t e r l i b r a r y  lo a n s .

Wood and Bower (l970) have r e p o r te d  a su rv e y  on lo a n  r e q u e s t s  

r e c e iv e d  by th e  N a tio n a l  Lending L ib r a r y  fo r  b i o l o g i c a l  and m ed ica l
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jo u r n a l  a r t i c l e s .  They found t h a t  the most common source  cf 

r e f e r e n c e s  was from o th e r  p e r i o d i c a l  a r t i c l e s  o f  r e q u e s t s

i n  b io lo g y  and 3 6 . 6^  in  m e d ic in e ) .  S im i la r  f i n d in g s  were r e p o r t e d  

by H akulinen  (1974) from a su rv ey  o f  borrow ers  a t  ih e  K a ro l in s k a  

I n s t i t u t e t s  B ib l io t e k  -  3 2 .8 ^  o f  r e q œ s t s  a r o s e  from r e f e r e n c e s  i n  

a r t i c l e s  o r  books -  and by Van S ty v en d a e le  ( l  977) a t  th e  Antwerp 

S t a t e  U n iv e r s i t y  C entre  -  39^ o f  p e r i o d i c a l  lo a n s  i n  s c ie n c e  

and te ch n o lo g y  a ro s e  from r e f e r e n c e s  i n  p a p e r s ,  and 27^ o f  loans 

i n  th e  s o c i a l  s c ie n c e s .  Thus r e f e r e n c e  l i s t s  must be c o n s id e re d  

as one o f  t h e  most im p o r ta n t  to o l s  of in fo rm a t io n  r e t r i e v a l ,  and 

I  a rgue i n  S e c t io n  6 .2 .2  t h a t  th e  e x t r a  space needed to  in c lu d e  

t i t l e s  o f  c i t e d  papers  appea rs  to  be amply j u s t i f i e d .

2 .2 .2  In  secondary  s e r v ic e s

(a ) In  r e p ro d u c t io n s  of c o n te n ts  p a g e s . Some secondary  s e r v i c e s ,  

such as th e  v a r io u s  p a r t s  of C u r re n t  C o n te n ts , and "the P s y c h o lo g ic a l  

Reader*s G uide, c o n ta in  f a c s im i l e  c o n te n ts  pages from prim ary  

j o u r n a l s ,  and o th e r s ,  such as  the b ib l io g ra p h y  o f  Chemical T i t l e s  

and many l o c a l  s e r v i c e s ,  such as CABLIS and L.A. In fo rm a t io n  in  

l i b r a r i a n s h i p ,  c o n ta in  trains c r ib e d  c o n te n ts  l i s t s .  P rim ary  j o u r n a l s ,  

e . g .  the J o u r n a l  of th e  Royal S t a t i s t i c a l  S o c i e t y .  A, sometimes 

c o n ta in  r e p r i n t e d  c o n te n ts  l i s t s  of o th e r  j o u r n a l s .  (This p r a c t i c e  

may be a h a n g -o v e r  from tim es  when jo u rn a ls  were l e s s  r e a d i l y  

a c q u i r e d . )  In  t h i s  a p p l i c a t i o n  the t i t l e  needs to  g e n e ra te  r a t h e r  

more i n t e r e s t  i n  th e  p ^  e r ,  s in c e  th e  r e a d e r  h a s  to  expend e f f o r t  i n  

o b ta in in g  a copy in s te a d  of j u s t  lo o k in g  i t  up i n  th e  i s s u e  he is  

h o ld in g .  C u rre n t  C ontents  c o n ta in s  au tho rs*  a d d re s s e s  ( i n  an 

a b b r e v i a te d  and d i s t i n c t i v e  form) and was shown t o  be th e  s o u rce  o f  

abou t o f  r e p r i n t  r e q u e s t s  i n  Posen and Posen*s (19^9) s tu d y  in  

b io c h e m is t ry .  The r e p r i n t  r e q u e s t s  r e c e iv e d  f o r  my paper  i n  th e  

J o u r n a l  o f  Documentation a l s o  f r e q u e n t l y  used  t h e  form o f  ad d re s s
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given  in  C u rren t  C o n te n ts .

In 1959j V oigt commented th a t  some chem ists were g iv in g  up u s in g  

Chemical A b stracts  fo r  current awareness and r e ly in g  cn t i t l e s  a lon e  

in  Current Chemical Papers (se e  next S e c t io n ) .  Due, no doubt, a t  

l e a s t  in  part to  the e v e r -in c r e a s in g  numbers o f papers appearing, 

t h i s  trend  has continued . Urquhart (l9&5) found th a t 855 o f  chem ists 

rep ly in g  used Current Chemical Papers to  keep up to  d a te , compared 

w ith  756 who used Chemical A b str a c ts . In May 1965, re feren ces  from 

a b s tr a c tin g  journals provided k-J)% o f  the loan  demand. Wood and 

Bower (l9 7 0 ) reported  th a t a b s tr a c t in g  and in d ex in g  p u b lica tio n s  

accounted fo r  23.7^  o f req u ests  in  b io lo g y  and in  m ed icine.

The major s e r v ic e  in  b io lo g y  was Current C ontents (A .6^), w h ile  

in  m edicine i t  was Index Medicus ( 11.2^) w ith Current C ontents second 

(A .3^ /' For 1968 l i t e r a t u r e .  Current C ontaits  provided the 

re feren ces  fo r  21 . 6^ o f b iom ed ica l loan r e q u e s ts . Hakulinen 

(i97A) reported  th a t A2.2^ o f  loans arose from re feren ces  in  

a b str a c tin g  and indexing jo u r n a ls , w ith  Current Contents accounting  

fo r  26 . 7^ and Index Medicus- f o r  9«8%. F in a l ly ,  Van S tyven d aele (l9 7 7 )  

found th a t a b str a ctin g  and in d ex in g  journals produced 1A»5^ o f  loans  

in  th e  s o c ia l  s c ie n c e s , and 33*5% in  sc ie n c e  and technology ( l 8 . 0% 

from Current C ontents) .

C u rren t  C onten ts  has t h u s  ach iev ed  a h ig h  p o p u l a r i t y  as  a 

c u r r e n t  aw areness t o o l .  H aku linen  (197A) s u g g e s te d  th e  main reaso n s  

as b e in g  th e  speed  o f  d e l i v e r y  of in fo rm a t io n ,  p a r t l y  due to  i t s  

w eekly  p u b l i c a t i o n  (but perhaps more to the  s i m p l i c i t y  o f  p ro d u c t io n )  

and th e  l a r g e  c i r c u l a t i o n ,  l e a d in g  to  lov7 c o s t .  A lthough  G a rf ie ld  

( 1970 ) has p o in te d  out t h a t  t i t l e s  examined on a c o n te n ts  page have 

more v a lue  than t i t l e s  s een  out o f  c o n te x t ,  the t i t l e s  o f  p apers  

a re  presum ably b e in g  r e l i e d  on as the main i n d i c a t i o n  cf i n t e r e s t .

20



(b) In index journals arranged by d e s c r ip to r s . Such s e r v ic e s  in clud e  

Index M edicus, R epertoire b ib liograp h iq u e de la  P h ilo so p h ie , 

In tern a tio n a l B ib liograp h ie  der Z e i t s c h i f t l i t e r a t u r , and the now- 

defunct Current Chemical Papers. The depth o f  in d ex in g  in  th ese  

p u b lic a tio n s  v a r ie s  w id e ly , but o ften  the headings are so broad,

and the number o f papers under them i s  so co n s id e r a b le , th a t  

r e lia n c e  has to be put on the t i t l e s  o f papers (p lu s , perhaps, 

the journals in  which they occur) in  judging l i k e ly  re lev a n ce . The 

high p o p u larity  o f Index Medicus and Current Chemical Papers has been  

noted above.

(c) In K.VIC in d ex es . In th e  e a r ly  days o f  com puterized ŶIIC in d exes  

(see  e .g .  Luhn ( 1960))  they  were seen  as u s e fu l  m ainly fo r  current 

awareness purposes, because th ey  could be com piled ra p id ly  by keying  

in  t i t l e s  w ith l i t t l e  or no in t e l le c t u a l  e f f o r t .  They would thus 

f i l l  the gap u n t i l  th e  documents were covered more adequately  by 

ab stra ct jou rn a ls  w ith  more so p h is t ic a te d  in d ex in g .

Chemical T it le s  comes out fo r tn ig h t ly ,  and provides a v e r /  up- 

to -d a te  index to  the chem ical l i t e r a t u r e .  I t  i s  n o t cum ulated, and 

so l i k e ly  to be o f  use o n ly  fo r  current aw areness. However, BASIC, 

th e su b jec t index to  B io lo g ic a l  A b str a c ts , i s  cumulated 

sem iannually, and the index to Geo A bstracts i s  produced a n n u a lly , 

so th ese  are a v a ila b le  fo r  r e tr o sp e c t iv e  sea rch in g . The B u lle t in  o f  

th e  American A sso c ia tio n  o f Petroleum  G eo lo g ists  has had a m anually- 

compiled index based on t i t l e  keywords for  i t s  annual volumes s in c e  

1923. (The index i s  now com puterized and in c lu d es  keywords from the 

a b s tr a c t ,, t e x t  and c a p tio n s .)

Chemical T i t l e s  r e fe r s  from KYIC e n tr ie s  to journal referenc es 

by means o f CODEi'i, few , i f  any, o f  which can be recogn ised  by rea d ers.
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In B io lo g ic a l  A bstracts and Geo A bstracts the re feren ce  is  by means 

of ab stra ct number. Thus the t i t l e ,  or part of t i t l e ,  i s  u su a lly  

the so le  in form ation  a v a ila b le  a t  th e  tim e o f s e le c t in g  item s o f  

in t e r e s t  from the in d ex .

With regard to th e p o s s i b i l i t y  o f in trod u cin g  MIC in d ex in g  in to  

the s o c ia l  s c ie n c e s ,  F osk ett (1970) has w r itte n :  'S in ce I  am convinced  

o f  th e  need fo r  c o n tr o lle d  v o ca b u la r ie s , i t  w i l l  su rp r ise  no one to 

hear th at I regard MIC in d exes as o f  d oubtfu l value in  the form in  

which they are o fte n  produced: as a su b jec t index to  a b ib lio g ra p h y  

arranged in  a lp h a b e tic a l order o f au th ors' nam es.' He complains 

th a t the lack  o f re feren ces  from synonyms and r e la te d  term s, and the 

absence of guides to  help  the user to s tr u c tu r e  h is  th in k in g  are a 

r e tr e a t  from a l l  th a t good in d exin g  s e ts  out to b e . H all ( l9 7 6 )  

r e je c ted  the use o f  K,7IC or s im ila r  indexes based on t i t l e s  in  

archaeology 'because the t i t l e  i s  n o to r io u s ly  a very poor in d ic a to r  

o f the co n ten t o f th e  work. *

S ev era l au thors, e .g .  Voress ( 1965) ,  F isc h e r  ( 1966) and Chones

( 1968) ,  have su ggested  enhancements to MIC in d ex in g , by augmenting 

inadequate t i t l e s  and sta n d a rd is in g  or g iv in g  c r o ss -r e fe r e n c e s  fo r  

varian t s p e l l in g s ,  s in g u la rs  and p lu r a ls , hyphenated words, e t c .

Such enhancenents req u ire  some human indexer e f f o r t ,  and so d e tr a c t  

from th e b e n e f it s  o f com puterised  index p rod u ction , though some 

compromise may w e ll be e f f e c t iv e .  B io lo g ic a l A bstracts 'enrich es*  

t i t l e s  by adding names o f  organism s, organs, drugs, geograp h ica l 

and g e o lo g ic a l lo c a t io n s ,  e t c . ,  when n ecessa ry , aid stan d ard ises  

on American s p e ll in g s  and c e r ta in  a b b rev ia tion s and hyphenations.

Geo A bstracts sometimes adds terms from the a b s tr a c t .

(d) In Permuterm in d e x e s . The Permuteim indexes o f  th e  S c ien ce
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C i t a t i o n  In d e x , S o c i a l  S c ig i c e s  C i t a t i o n  In d e x , A rt s and Humanit ie  s 

C i t a t i o n  In d e x , and the  J o u r n a l  of the E le c t ro c h e m ic a l  S o c i e ty  f u n c t io n  

i n  a somevjhat s i m i l a r  f a s h io n  to KJIC in d e x e s ,  ex c e p t  t h a t  each t i t l e  

keyword i s  g iven  o n ly  in  the c o n te x t  o f  th e  o th e r  keyvrords one a t  a 

time . There may be c o n s id e ra b le  am biguity as to  t h e  r e l a t i o n  be tw een  

such p a i r s  o f  keywords, s in c e  t h e y  may be  w id e ly  s e p a ra te d  in  th e  t i t l e .  

The A rts  and H um anities  C i t a t i o n  Index adds t h e  names of p e o p le ,  

p la c e s  o r  th in g s  t h a t  the  a r t i c l e s  a re  about to  the  o r i g i n a l  t i t l e s  

where n e c e s s a ry ,  w i th  a l i m i t  o f  te n  term s p e r  i te m . U nlike the 

o th e r  In d ex es ,  i t  in c lu d e s  ' s e e  a l s o ' r e f e r e n c e s .

(e) In s in g le  keyword in d ex es . The various parts o f  Current C ontents 

have an even sim pler index, in  which referen ces  are l i s t e d  under

each keyv/ord in  th e  t i t l e .  The indexes  a re  not cum ulated .

( f )  In  m a ch in e - rea d ab le  d a t a b a s e s . Mechanized in fo rm a t io n  r e t r i e v a l  

system s u s u a l l y  a l lo w  s e a r c h in g  by keywords in  t i t l e s ,  and by 

t r u n c a te d  words ( e . g .  ELECTR? to  r e t r i e v e  e l e c t r i c a l ,  e l e c t r i c i t y ,  

e l e c t r o n ,  e t c . )

2 .2 .3  D iscu ss io n

A d i s t i n c t i o n  can be dravfn between th o s e  f u n c t io n s  where th e  

t i t l e  as a whole i s  s e l e c t e d  by  the  u s e r  -  v i z .  i n  c o n te n ts  l i s t s ,  

r e p ro d u c t io n s  of c o n te n ts  l i s t s ,  index jo u rn a l s  a r ran g ed  by 

d e s c r i p t o r s ,  and re fe re n c e  l i s t s  -  and th o s e  where i n d i v id u a l  

words in  the  t i t l e  a re  used  f o r  s e l e c t i o n  -  v i z .  i n  Permuterm 

in d e x es ,  s i n ^ e  keyword i n d e j e s ,  and m ach in e -read ab le  d a t a b a s e s .

MIC indexes are ra th er a b o rd er lin e  ca se .

V/hen th e  t i t l e  i s  seen  in  i t s  e n t i r i t y ,  m etaphors can  o f t e n  be 

re c o g n ise d  as  su ch  (and sometimes even und ers to o d )  and a m b ig u i t ie s
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can be r e s o lv e d .  However, in  u s in g  s e rv ic e s  which depend upon 

in d i v id u a l  w ords, th e se  words a r e  expected  to  be used  i n  t h e i r  

normal s e n se s .  ( i f  they  have more than  one, e . g .  ' c e l l '  i n  b io lo g y  

and p h y s ic s ,  t h e  s e a r c h e r  may be a b l e  to combine them w i th  a n o th e r  

s ea rch  te rm  to  en su re  th a t  the r i ^ t  sense  i s  s e l e c t e d . )  The use  

o f  an u n u s u a l  e x p re s s io n ,  such a s  a m etaphor, t o  d e s c r ib e  a c o n c e p t  

may r e s u l t  i n  i t s  b e in g  n o n - r e t r i e v a b le  by t i t l e  w ords, and  i n  f a l s e  

d ro p s .  For example, 'Never sm ile  a t  a c r o c o d i ld  (which i s  about the  

need f o r  communication between p s y c h o lo g i s t s  and p h i lo s o p h e r s )  would 

be a f a l s e  drop f o r  someone s e a r c h in g  f o r  p ap e rs  about th e  

b eh av io u r  of c r o c o d i l e s .  The t i t l e  ' I s  money a f o u r - l e t t e r  w o rd ? '

(P sy c h o a n a ly t ic  Revieyj, 1977) g iv e s  some id e a  o f  what the  p ap e r  is  

about -  'money' as  a d i r t y  word, o r  ' f i l t h y  l u c r e '  -  when seen in  

i t s  e n t i r i t y ,  bu t co n ta in s  on ly  one u s e f u l  keyword -  'm oney '.  The 

t i t l e  'Good-bye te a c h e r  . . . '  ( Jow rna l o f  A pp lied  Behavior A n a l y s i s , 

1 968 ) c o n ta in s  the  keyword ' t e a c h e r ' ,  b u t  the  p ap e r  i s  in  f a c t  abou t 

a nev7 method o f  p e r s o n a l i s e d  i n s t r u c t i o n  w hich  r e d e f in e s  th e  r o l e  o f  

th e  t e a c h e r .  This  i s  h a rd ly  covered  by 'good-bye* .

One s u p p o r te r  o f  ' a t t r a c t i v e '  r a t h e r  th a n  ' i n f o r m a t iv e '  t i t l e s  

i s  Anders M ar t in sso n .  In  an e d i t o r i a l  i n  L e th a ia  (M artin sscn ,  1972) 

he c la im ed  t h a t  t h e  t i t l e  s e rv e s  p r im a r i ly  th e  s e l e c t i v e  r e a d e r ,  and 

t h a t  the  a b s t r a c t  se rves  to  ex ten d  the  t i t l e .  Thus overcrowded t i t l e s  

can  be 'c le a n e d  up* and th e  in fo rm a t io n  t r a n s f e r r e d  t o  th e  a b s t r a c t .

He co n s id e re d  t h a t  the developm ent o f  'a u to m a tic  do cu m en ta t io n ' means 

ths .t  th e  drawbacks of hav in g  few er  keywords i n  th e  t i t l e  'do  n o t  

c a r r y  much w e i g h t ' .  In  a l a t e r  conference  p a p e r  (M artin sson ,  1978) 

he went f u r t h e r  and sugges ted  t h a t  a l i s t  o f  keyvjords can r e l i e v e  

th e  a b s t r a c t  of i t s  i n d i c a t i v e  (o r  index ing)  f u n c t i o n  and so a l lo w
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i t  to co n een tra te  on i t s  in form ative  fu n c tio n .

Mechanized inform ation r e t r ie v a l  system s u su a lly  allow  keyword 

search in g  o f a b s tr a c ts , though not u su a lly  o f authors' keyword l i s t s .  

I t  seems ra th er  in e f f i c i e n t  tb have to  in v e r t  on ( i . e .  cre a te  in d ex  

terms from) every  non-stopword in  the a b stra c t fo r  the sake o f  a 

f a i r l y  sm all proportion  o f u s e fu l  a d d itio n a l keywords. The q u a lity  

of au thors' keyword l i s t s  i s  d iscu ssed  in  Chapter 5 , and is  not 

very encouraging.

In the o th er con tex ts  l i s t e d  above where t i t l e s  are us ed fb r  

r e tr ie v a l  purposes, the a b str a c ts  are not p resen t, so th a t search ers  

are r e l ia n t  on the t i t l e s  a lon e (except where a d d it io n a l e f fo r t  i s  

put in  by th e  secondary s e r v ic e ) .  S ince some o f  th ese  s e r v ic e s  are 

h ea v ily  used , I  cannot accept th a t ed ito rs  should  encourage t i t l e s  

designed on ly  with th e  primary journal readers in  mind.
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2 . 3 PREVIOUS EVALUATIONS OF TITLES

2 , 3 . 1 . R e la t iv e  s tu d ie s

When keyword indexes o f  t i t l e s  were f i r s t  being in trod u ced , 

o ffe r in g  co n sid erab le  savings in  time and c o s t  over tr a d it io n a l  

in d ex es , concern cen tred  on whether Ihcy oomld perform as w e ll  as 

indexes based on d e sc r ip to r s  a ssign ed  m anually by in d ex er s . The e a r ly  

ev a lu a tio n s  compared the words found in  t i t l e s  w ith  d esc r ip to r s  

assign ed  to the corresponding papers in  indexing journals , makir^ 

allow ance fo r  the fa c ts  th a t  KWIC index u sers  would sp ot adjacent 

in f le x io n a l  varian ts such  as s in g u la rs  and p lu ra ls  when u sin g  th e  

in d ex , and might a ls o  be expected to  th ink  of lookirg under some 

synonyms and perhaps r e la te d  terras. L ater s tu d ie s  were r e la te d  to 

the in tro d u ctio n  o f  com puterised r e t r ie v a l  system s us in g  words in  

t i t l e s ,  and compared the r e c a l l  (and sometimes p r e c is io n )  obtained  

when p r o f i l e s  were searched a g a in st t i t l e s  and index terms 

r e s p e c t iv e ly .

In view  o f  the l e v e l  o f in t e r e s t  and a c t iv i t y  in  in form ation  

r e t r ie v a l  in  b iom edicine and ch em istry , i t  i s  perhaps not su rp r is in g  

th a t a f a i r  number o f  s tu d ie s  r e la te  to  th o se  a rea s . In p a r t ic u la r ,  

the c a r e f u l ly  c o n tr o lle d  and deep indexing o f Index Medicus /MEDLARS 

and Chemical A bstracts provides ready sou rces o f d e sc r ip to r s  fo r  

comparison e x e r d ie s , and UKCIS and MEDLINE have provided s u ita b le  

system s fo r  r e t r ie v a l  e x e r c is e s .

(a) B iom ed icin e. Montgomery and Swanson ( 1962) stu d ied  A770 e n tr ie s  

in  Index M edicus. They found th a t A093 (86%) o f  the t i t l e  e n tr ie s  

con ta in ed  words id e n t ic a l  or synonymous w ith  words in  the headings  

under w hich th ey  appeared. For matches w ith  multiword h ead in gs, the  

requirem ent was that i f  the heading contained  a word found in  th a t  

heading a lon e  then th e word (o r  a synonym) must be in  the t i t l e :  

i f  i t  did not con ta in  a unique word then  a l l  words in  the heading  

(or synonyms) had to  be in  the t i t l e .
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The breadth of Montgomery and Swanson's concept o f synonymity 

was c r i t i c i z e d  by O'Connor ( i 96a ) .  He p o in ted  out th a t as w e ll  as 

tru e  synonyms and in f le x io n a l v a r ia n ts , th e y  had adm itted gen er ic  

r e la t io n s h ip s  ( e .g .  'a n t ib io t i c s '  and the names of seven teen  p a r tic u la r  

a n t ib io t i c s ) ,  and other r e la t io n sh ip s  such  as th a t between calcium  

and n e p h r o c a lc in o sis . O'Connor accepted  o n ly  words g iv en  as synonyms 

by a d ic tio n a r y  in  h is  in v e s t ig a t io n  o f the correspondence between 

t i t l e s  and index terms in  the Index-Handbook of C ard iovascu lar A gents, 

th e  Merck Sharp and Dohae R etr ie v a l System , and the N .I .H . Research 

Grants Index . He found a match o f  19-45% f o r  th e  f i r s t ,  40-68% fo r  

the second , and 13-39% fo r  the th ir d  (u sin g  95% con fid en ce l im it s  -

his sample s iz e s  were ra th er  sm a ll) .

M ille r  ( l9 7 l)  has compared search in g  on th e  IvDSDLARS database u sin g

t i t l e  words and d e sc r ip to r s , and reported  th a t  fo r  equal output,

t i t l e  sea rch in g  r e tr ie v e s  fo u r  re lev a n t re fe ren ces  f o r  ev e r y  f iv e  

r e tr ie v e d  by index term sea rch in g . H arley and Myatt ( l9 7 2 )  have also  

compared search ing on t i t l e s  and d e s c r ip to r s . They claim ed  th a t 66% 

of th e  re feren ces  r e tr ie v e d  from MEDLARS ani judged relevan t by users  

would have been m issed by t i t l e  sea rch in g  a lo n e .

Ghosh ( 1974) examined the t i t l e s  o f 2792 papers in  a b ib liograp h y  

o f  proB ta g la n d in  l i t e r a t u r e  (which i s  e q u iv a le n t to  t h e ir  having been 

indexed under 'p ro sta g la n d in ')  for  the p resen ce o f  the fragm ent 

PROSTA- or a r e la te d  acronym. E igh ty  per cen t o f  the t i t l e s  contained  

at le a s t  one such term , and the proportion  was s ig n i f i c a n t l y  h igher fo r  

1972 than fo r  th e  e a r l ie r  y ea rs .

Another study by Ghosh (l9 7 5 ) in v o lv ed  2435 papers l i s t e d  under 

n in ety -o n e  eponymous d is e a se  and syndrome headings in  Index Medicus 

fo r  1973. Of -these papers, 72*2% had the eponym in  t h e ir  t i t l e s ,  

another 8% had corresponding noneponymic synonyms, ard 19*8% had 

n e ith e r . Ghosh p o in ts  out th a t  h is  two r e s u l t s  approach the 86% 

match found by Montgomery and Swanson and alm ost p a r a l le l  th a t of
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M ille r , They also cone c lo s e  to W indsor's ( l9 7 l )  f ig u r e  o f  71% 

fo r  the presence o f 'DOPA-words' in  the t i t l e s  of h is c o l le c t io n  cf 

1310 papers on DOPA and dopamine in  mammalian system s. They also  

show some correspondence w ith  S a r a c e v ic 's  (l9&9) study (review ed in  

S e c tio n  4 .1 2 .5 )  which im p lied  th a t , w ith  the h elp  o f  t i t l e s  a lo n e , 

u sers would he able to  rec o g n ise  about 66-75% of the documents which 

th ey  judged r e le v a it  from the f u l l  t e x t .  However, th e r e  is  a 

co n sid era b le  d iscrep en cy  w ith  resp ec t to  O’Connor’s r e s u l t s ,  which 

shows the dependency on th e  exact c r i t e r ia  f o r  matching, and, as I  

s h a l l  argue la te r , on th e  source of index term s.

Ghosh ( 1977) a ls o  looked at 2152 papers recorded in  Index Medicus 

between 1973 and 1975 under headings c o n ta in in g  the fragm ent 

CONTRACEP- or under INTRAUTERINE DEVICES. Four l i s t s  o f  d if fe r e n t  

typ es of words r e la t in g  to con tra cep tio n  were compiled u s in g  

d ic t io n a r ie s  and su b jec t  s p e c i a l i s t s ,  and the t i t l e s  were examined 

fo r  th e  in c lu s io n  o f such words. 1984 o f the papers had a t le a s t  

one 'c o n tra cep tio n  term' in  t h e ir  t i t l e s ,  so th a t ' s o le ly  on the 

b a s is  o f a t i t l e  search (manual or com puterised) w ith  th e  " contraception  

terms" i t  i s  p o ss ib le  to  r e tr ie v e  about 92% o f  documents pertinen t to  

the areas o f in te r e s t  to co n tracep tion  research  w orkers.* This i s  

th e h ig h e s t  su ccess ra te  rep orted  in  such s tu d ie s ,  and i s  no doubt a 

consequence o f the wide range o f r e la t io n s h ip s  between t i t l e  word and 

index term which were a llow ed  as matches. A second s e t  of 5^7 t i t l e s  

l i s t e d  under con tra cep tio n  headings in  Index Medicus during 1963-65 

included  88.0% w ith  at le a s t  one 'c o n tra c ep tio n  term ', w hich was taken  

to  su ggest th at t i t l e s  had become more in form ative  during the fo llo w in g  

te n  y e a r s .

S ch u ltz  e t  a l . ( 1965) performed a study p rim arily  in tended  to coogare  

au th o r-a ssig n ed  d e sc r ip to r s  fo r  285 b iom ed ica l papers w ith  terms 

assign ed  by p o te n t ia l u s e r s . A lim ite d  amount o f s ta n d a rd iza tio n  

was done 'when two phrases or words appeared to  be e q u iv a le n t as 

used by F ederation  s c i e n t i s t s ' .  The au th ors' s e ts  of d e scr ip to rs
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contained  on average 33% o f  the terms in  th e  p o te n t ia l  u sers*  s e t s ,  

w h ile  th e  t i t l e s  con ta in ed  24%. However, the ne an number o f terms 

in  the u sers*  s e t s  was about e lev en , so a h igh  degree o f matching 

cou ld  not be expected.

(b) Chemistry

Ruhl ( 1964) compared the indexing of 84 documents in  Chemical 

T it le s  and Chemical A bstracts S u bject Index. The S u b ject Index en try  

was con sid ered  to  be ’covered* i f  each word or concept i t s e l f ,  a 

synonym o f  each word, or a g e n e r ic a lly  r e la te d  term was in clud ed  in  

th e  t i t l e .  She found th a t 57% o f  the t i t l e s  covered a l l  su b jec t  

headings used by Chemical A bstracts fo r  th e  paper, 17% m issed one 

en try , 14% m issed two, and 12% m issed th r e e  or more. The average 

number o f  Chemical A b stracts Index e n tr ie s  was fo u r . Ruhl was 

concerned w ith  th e  development o f KWIC in d e x e s , and wrote th a t  *we 

m i^ t  conclude th a t t i t l e s ,  on the w hole, d efin ed  adeq u ately  th e work 

which was b ein g  reported  in  th e  document*. However, the r e la t io n s h ip s  

allow ed in  matching were ra th er  broad, e .g .  ’c e l ls *  in  the t i t l e  was 

allow ed as "adequately synonymous" to  *Neoplasms* in  th e  in d ex , and 

’ketones* in  th e t i t l e  was con sid ered  eq u iv a len t to s p e c i f i c  ketones in  

Chemical A b str a c ts . One might doubt whether th e  use o f th e se  broad 

terms in  search ing on t i t l e s  would secure very  much p r e c is io n .

A comparison o f  171 t i t l e s  w ith  index e n tr ie s  in  Chemical 

A bstracts was m de by B o tt le  and S e e le y  ( l9 7 0 ) .  They found i t  

n ecessary  to  s p l i t  up the complex index e n tr ie s  in to  ’keyword groups' 

corresponding to  'concep tu al e n t i t i e s '  b efore  m atching. O v era ll,

77 .4% o f  concepts in  the index e n tr ie s  were rep resen ted  in  the t i t l e s ,  

4 2 . 9% id e n t ic a l ly  or as s y n ta c t ic a l  v a r ia n ts  and 34.6% as synonyms 

or r e la te d  term s. (R uhl's r e s u lt s  r e c a lc u la te d  on the same b a s is  

g iv e  73- 81%.) The proportion  was 86% fo r  'p ro c esse s  and rea ctio n s*  

concepts and 84% fo r  p ro p ertie s  and t h e ir  measurement, but on ly  70%
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fo r  s p e c if ic  chem ical su b sta n ces . A s im ila r  comparison was made fo r  

74 t i t l e s  in  Nuclear S c ien ce  A b str a c ts . There the o v e r a ll  match was 

69. ^  and the rep resen ta tio n  o f chem ical su bstan ce names was again  70%.

The comparison which Jahoda and S tu rsa  ( l9 6 9 ) made was o f document 

t i t l e s  and th e s in g le  index terms used to ord er th e  3 ,204  documents 

in  th e  o f f ic e s  of th ree research  ch em ists . The t i t l e s  provided an 

average o f  4 .5 5  access p o in ts  per document in  a KWOC in d ex , b u t th ere  

was no s ig n if ic a n t  d iffe r e n c e  in  the r e t r ie v a l  performance of th e  two 

indexes e ith e r  as regards p r e c is io n  (about 20%) or r e c a l l  (about 50%) 

on th e  f i f t y - f i v e  searches made.

Lynch and Smiih ( l9 7 l )  eva luated  r e t r ie v a l  u sin g  the Chemical 

T it le s  s e r v ic e  a t  UKCIS a g a in s t  a p a r a l le l  nn m a l  s e r v ic e . T heir  

p r o f i l e ,  concerned w ith  f i e l d - io n  m icroscopy and i t s  use in  studying  

th e  i n i t i a l  o x id a tio n  o f  m eta ls , was c a r e fu l ly  con stru cted  so  th a t  

i t  would r e tr ie v e  v ir tu a l ly  every en try  in  t h e ir  c o l le c t io n  of u se fu l  

re fe ren ces  fo r  th e previous year . A t o t a l  o f  1 ,783 item s were 

r e tr ie v e d  by the computer, o f  w hich 200 were con sid ered  re lev a n t -  a 

p r e c is io n  o f  11%. (This i s  low by normal sta n d a rd s, but requ ired  a 

scanning tim e of about 15 m inutes p eri fo r tn ig h t ,  which was con sid ered  

a c c e p ta b le .)  Of the 18O item s r e tr ie v e d  by manual or computer searches  

and c la sse d  as 'im portant*, 89% were a c tu a lly  r e tr ie v e d  u sing  th e ir  

t i t l e s  and 93% would have been but fo r  programming err o rs . The h igh  

f ig u r e s  obtained here must be a ttr ib u te d  to th e  low p r e c is io n  to le r a te d ,  

as w e ll as th e  care in  p r o f i le  w r it in g .

Barker e t  a l .  (1972) a t UKCIS compared sea rch in g  on t i t l e s  and 

on keywords in  th e Chemical A b stracts  Condensates database fo r  193 

p r o f i l e s .  D iffe r e n t  v ersion s o f  1he p r o f i le s  were used f o r  the two 

types o f  sea rch in g , and th e  r e c a l l  r a t io s  were c a lc u la te d  as proportions  

o f the t o t a l  number o f re lev a n t item s r e tr ie v e d  by a l l  v e r s io n s  o f  

the p r o f i l e .  The average p r e c is io n  found was 53.6% fo r  t i t l e s  and 

4 7 . 5% fo r  keywords, w h ile  the average r e c a l l  was 65. 7% fo r  t i t l e s  

and 72. 8% fo r  keywords.
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(c) P hysics

M a ize ll ( 1960) compared th e  t i t l e s  o f 25 a r t i c l e s  w ith  th e  

corresponding 52 su b jec t index e n tr ie s  in  P h ysics  A b str a c ts . Of th e se ,  

69% were found to be 'g iv e n  in  the words o f  the t i t l e * ,  and 63% o f  

the t i t l e s  contained  a l l  of th e  e n tr ie s  su p p lied  by the in d ex er . 

Chemical A bstracts indexed 23 o f  the a r t i c l e s .  Of the 92 su b jec t  

headings used th e r e , 47% were given  in  th e  words o f  the t i t l e  and 23% 

o f  the t i t l e s  con ta in ed  a l l  the in form ation  su p p lied  by th e  in d exer . 

Most o f  the a d d it io n a l index e n tr ie s  g iven  by Chemical A b s tr a c ts , 

and some g iven  by P h ysics  A b s tr a c ts , were names o f  chem ical su b sta n ces , 

which M a ize ll b e lie v e d  to  be 'o f  r e la t iv e ly  l i t t l e  value* to  th e  

p h y s ic is t .  He suggested  th a t  many o f  the t i t l e s  could e a s i l y  have 

been m odified  to  in clu d e a l l  th e  concepts under which they had been  

indexed .

A r e t r ie v a l  study was rep orted  by F ish e r  and E lchesen  (1972) 

in  w hich tw e n ty -f iv e  p r o f i l e s  fo r  questions o f in te r e s t  to  lab ora to ry  

p erson n el were run a g a in st t i t l e s ,  index terms a ssig n ed  by N uclear  

S cien ce  A b str a c ts , and t i t l e s  and index terms combined. The q u estion s  

were chosen to  produce hijji p r e c is io n . Of the t o t a l  c i ta t io n s  

r e tr ie v e d  by a l l  methods, 92% were obtained by searching index terms 

alone but on ly  31% by t i t l e s  a lo n e . The auth0 rs took th e  r e s u lt s  

to  show th a t ' in  the f i e l d  o f  n u clear s c ie n c e  and tech n o logy , th e r e  

seems to  be a h igh  p r o b a b ility  th a t r e t r ie v a l  on th e  b a s is  of t i t l e s  

alone i s  inadequate*.

(d) E n g ln eer ii^

A s t u ^  by B o t t le  ( l9 7 0 ) o f  the correspondence between the t i t l e s  

o f en g in eerin g  papers and th e ir  index terms in  th r e e  d if f e r e n t  

secondary jou rn a ls i s  perhaps the on ly  one to  r e c o g n ise  the p o s s ib le  

e f f e c t  o f  th e  standard taken f o r  comparison. B o tt le  d e fin e s  a



' s p e c i f i c i t y  index* fo r  each jou rn a l based on w hether the t i t l e s  w ere, 

on average, aucji more (5 p o in t s ) ,  more, e q u a lly , l e s s  or much l e s s  

( l  p o in t)  s p e c i f ic  than the corresponding f i l l  index e n t r ie s .  Using  

a sample o f  90 papers, he ob ta in ed  th e  v a lu es  3*2 fo r  B r i t is h  Technology  

Index (BTI) , 2.1 fo r  E ngineering  Index (E l) and 1 .7  fo r  A pplied  S cien ce  

and Technology Index (ASTI) . The s p e c i f i c i t y  ra tin g  o f  the indexes  

are dependent on two fa c to r s :  the number o f  keywords per heading, 

and th e  s p e c i f i c i t i e s  o f  th e se  keywords. The f i r s t  fa c to r  was measured, 

and was 2 .7  fo r  BTI, 1 .7  fo r  E l and 2.1 fo r  ASTI: the la r g er  number of 

keywords in  BTI thus corresponds to  greater  s p e c i f i c i t y .  The second 

fa c to r  was n o t , however, eva lu a ted .

The prop ortion  o f  index concepts not covered  by words in  the t i t l e s  

was found to be 37«5%fo r  BTI, 32.4% for E l, and 51.2% fo r  ASTI. For 

a se t  cf chem ical papers, th e  d iffe r e n c e s  were even greater  but in  the  

op p o site  d ir e c t io n :  39.1% fo r  BTI, 21.9% fo r  E l,  and 19.6% for ASTI.

The source of index terras fo r  such comparison experiem ents may thus 

have a co n sid era b le  e f f e c t  on th e r e s u l t s .  Probably the few er th e  

keywords used by th e in d exin g  s e r v ic e ,  the more in form ative  w i l l  "the 

t i t l e s  appear by comparison. The e f f e c t  of d if fe r e n c e s  in  the  

s p e c i f i c i t i e s  o f  the words in vo lved  i s  l e s s  ea sy  to  p r e d ic t . Index 

terms probably tend to be more gen era l than t i t l e  words, but s e v e r a l  

o f  the com parative s tu d ie s  a llow ed  some re la ted -term  m atching, in clud ing  

generic  r e la t i  o n sh ip s.

(e) L ib rar ian sh ip

B rodie ( l9 7 0 ) compared keywords in  t i t l e s  w ith  the su b jec t headings 

in  Library L itera tu r  e . She included  words added by ihe indexes to  

n o n sig n if ic a n t  t i t l e s  in  w ith t i t l e  words -  so th a t she was s t r i c t l y  

ev a lu a tin g  a p o te n t ia l  MIC index rather than th e t i t l e s  per s e . Of 

1,379 t i t l e s ,  35.1% contained  words w hich were id e n t ic a l  w ith  or  

in f le x io n a l  v a r ia n ts  o f  the head ings, 10.4% conta ined  terms in  a
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thesaurus r e la t io n s h ip , and 10.0% contained  terms in  a generic r e la t io n 

sh ip . Thus 4 4 . 5% o f  t i t l e s  e x h ib ite d  no d e fin ed  r e la t io n sh ip  w ith  th e  

su b jec t head ings, but th is  was blamed p a r tly  on the headings rather  

than on the t i t l e s .  Brodie claim ed that the relevan ce  o f  t i t l e s  in  

the l i t e r a t u r e  of lib r a r ia n sh ip  i s  not s u b s ta n t ia lly  low er than th a t  o f  

other su b jec t f i e l d s  where MIC indexes are cu rre n tly  in  u se .

( f )  Psychology

B o tt le  and P r e ib ish  ( l9 ? 0 )  estim ated  the performance o f  a proposed  

MIG t i t l e  index in  psychology by comparing 300 index e n tr ie s  in  

P sy ch o lo g ica l A bstracts w ilh words in  the corresponding t i t l e s .  F i f t y -  

th ree  per cent o f  th e  keywords in  the index ten a s  were id e n t ic a l  w ith ,  

or in f le x io n a l  v a r ia n ts  o f ,  words in  the t i t l e s  and 8% were synonymous, 

so 39% were la c k in g  in  the t i t l e s .

A somewhat d if fe r e n t  method was used by P ap ier (19^3)• S c ie n t i s t s  

working in  psychology were asked to supply t i t l e s  fo r  papers se n t  to  

them. A fter  e lim in a tin g  the 'sm a ll w ords', ani a llow in g  words w ith  

the same roo t as .m tch es. P ap ier found th a t 53% o f the s c ie n t i s t s *  

words were in  the authors* t i t l e s ,  and 46% o f th e  au thors' words were 

in  the s c i e n t i s t s '  t i t l e s .  Assuming th at s c i e n t i s t s  would use the 

same words in  approaching a KWIC index, they would have a 46% chance 

o f r e tr ie v in g  the a r t i c l e  on a f i r s t  t r y .  Only one o f the 51 t i t l e s  

returned  had no word c o in c id in g  with the au th o r 's  t i t l e .

(g) Law

The p o te n t ia l  fo r  MIC indexes in  law was examined by K raft  

( 1964) .  E igh t hundred and th r e e  t i t l e s  were compared w ith  th e  

headings under w hich  they were found  in  the Index to L egal Theses 

and Research P r o je c ts  and 2 ,625  t i t l e s  w ith  headings in  th e  Index to 

Legal P e r io d ic a ls . K raft found th a t 64 .4% o f  t i t l e s  con ta ined  a 

word from th e  su b jec t heading (or  an in f le x io n a l v a r ia n t) ,  5«3%
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contained  another su b ject heading which was eq u a lly  a cce p ta b le , 6 . 4% 

conta ined  synonyms o f  the su b jec t heading, 13»4% contained  keywords 

'th a t  would enable a le g a l  r e sea r ch er  to  f in d  i t  ( s c . the t i t l e )  in  an 

obvious manner under a MIC in d ex in g  system , and 10.5% were 'non

d e sc r ip t  i v e ’ .

(h) In te r d is c ip lin a r y

Lane ( 1964) compared the s u i t a b i l i t y  o f  t i t l e s  in  d if f e r e n t  su b jec t  

areas fo r  MIC indexing in  a study in v o lv in g  n ine d if fe r e n t  in d ex in g  

jo u r n a ls . F i f ty  t i t l e s  were sampled in  each and were counted as 

'accep tab le*  i f  th ey  contained a word which was ' id e n t ic a l  or sim ilar*  

to  th e  su b jec t heading under which they appeared. I f  th e y  did  n o t, 

a s im ila r  check was made under oth er p o s s ib le  su b jec t h ead in gs. The 

a c c e p ta b il ity  o f  the t i t l e s  in  the various jo u rn a ls  was:

A pplied  Science and Technology Index 86%

E ngineering  Index 82%

B u lle t in  o f the P ublic A ffa ir s  Inform ation S e r v ic e  

Index to  L egal P er io d ica ls  

B ib liography o f  A gricu ltu re  60%

B usiness P e r io d ic a ls  Index , 58%

Education Index 56%

In te r n a tio n a l Index to  P e r io d ic a ls  50%

Readers* Guide to  P e r io d ic a l L ite ra tu r e  42%

Lane concluded th a t ' in  sc ien ce  and en g in eerin g  the t i t l e s  o f  

the a r t i c l e s  u su a lly  d escr ib e  or imply the co n ten ts  of th e  a r t i c l e s .  

In ro n -te c h n ic a l f i e l d s  t i t l e s  rev e a l the co n ten ts  much l e s s  freq u en tly ;  

and in  a gen era l index such as Readers* Guide t i t l e s  are in d ic a t iv e  

le s s  than h a lf  the t im e .*
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F in a l ly ,  "there is  the study by Sedano ( 1964) which compared 

t i t l e  words and su b jec t headings fo r  samples o f 200-510 t i t l e s  in  s ix  

d iffe r e n t  indexing  jo u r n a ls . The com parisons were c la sse d  as: (a) 

the t i t l e  contained  the index term o r  a word w ith th e  same ro o t;

(b) th e  t i t l e  con tained  a synonym o f the su b je c t  heading; ( 0 ) the 

t i t l e  contained  u se fu l keywords but not th o se  o f the su b je c t  heading(s); 

and (d) n o n d e sc r ip tiv e . Sedano's r e s u lt s  are summarised in  

Table 2 .1 .

Table 2.1  R esu lts o f  comparisons o f  t i t l e  words and su b jec t headings 

from Sedano (19&4)

Indexing jou rn a l (a) (b) (c ) (a)

E ngineering  Index 83.1% 2 . 0% 12. 9% 2.1%

Appl. S c i .  & Technol. Index 88 1 .0 7 .5 3.3

ASM Rev. [metalsj 86 0 14 .0 0

B u ll. PAIS ^public a ffa irs^ 55 .3 3 .3 37 .7 3 .7

B usiness P er io d ica ls  Index 4 5 . 0 7 .5 3 2 .0 15.5

Interra t io n a l  Index 32 .2 1.5 4 4 . 2 22.1

l^social sc ien ce  & humani"ki es]

( i )  E valu ation s a g a in s t  a b stra c ts

There are a number o f  s t id ie s  w hich compare th e  r e s u lt s  of r e t r ie v a l  

u sin g  t i t l e s  and u s in g  a b s tr a c ts . These w i l l  be d isc u sse d  in  th e  

chapter on A bstracts (S ec tio n  4 .1 2 .5 ) .

2 . 3 .2  C r it ic ism  o f r e la t iv e  s tu d ie s

Many o f  th e  ev a lu a tio n s  o f t i t l e s  reported  in  the previous s e c t io n  

were d esign ed  to  determ ine th e ir  s u i t a b i l i t y  fo r  r e t r ie v a l  when 

form atted  in"tc a MIC in d ex . They assume th a t a reader would look  

under the same terms in  the MIC index as he presert ly  u ses in  the
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co n v en tio n a l in d ex , and measure how o fte n  t h is  approach would be 

s u c c e s s fu l .  I t  i s  reasonable to  ex p ect th a t in f le x io n a l  v a r ia n ts  

would norm ally be sp o tted  whoi lo o k in g  fo r  terms ( e .g .  'v ib ra tion *  

and 'v ib r a tio n a l*  when the con ven tion a l index has 'v ib r a t io n s ' )  as 

th e se  w i l l  norm ally be ad jacen t, though not in  such ca ses  as 'mouse* 

and 'mice* or 'ovum* and 'ova*. One does n o t know how c a r e fu l  the 

experim enters were on th is  c o n s id e r a tio n .

As mentioned in  S e c tio n  (a) above, O'Connor ( 1964) c r i t i c i s e d  

Montgomery and Swanson's stu<%r fo r  th e ir  wide d e f in it io n  o f synonym ity. 

The u nderly ing q u estio n  i s  under what synonyms or r e la te d  teim s would 

a u ser  th ink  o f sea rch in g  to  fin d  a r t i c l e s  on h is  d e s ir e d  to p ic  -  

e s p e c ia l ly  i f  he fin d s some a r t i c l e s  under th e  f i r s t  word he t r i e s .

The u se  o f d ic t io n a r ie s  or th esa u r i to  determ ine r e la te d  term s does 

n ot r e a l ly  so lv e  the problem, s in c e  th e r e  i s  no guarantee th a t a 

p r o sp ec tiv e  u ser would use the same (or any) re feren ce  work. Some 

o f  th e  s tu d ie s  reported  above had q u ite  h i ^  p ercentages o f 'synonym* 

or ' r e la te d  term* m atches, and the use o f  d if f e r e n t  c r i t e r ia  by d if f e r e n t  

experim enters must throw doubt on the com p arab ility  o f  th e ir  r e s u l t s .

In th e  in te r d is c ip l in a r y  s tu d ie s  the a u th o r it ie s  were presumably  

d i f f e r e n t  fo r  each s u b je c t , or more l i k e l y  the d e c is io n s  were p u rely  

s u b je c t iv e .

A ll  the s tu d ie s  review ed above are r e la t iv e  o n es , in  th e  sen se  

th a t the t i t l e s  are evaluated  a g a in st  in d ex er -a ss ig n ed  terms as a 

stand ard . I t  must be recogn ised  th a t  such index term s provide n e ith e r  

an id e a l  nor a constant standard. The d if fe r e n c e s  between indexes  

which may a f f e c t  the r e s u lt s  of matching experim ents are the number 

o f in d ex  terms per p ^ e r  ( i , e .  the exh au stiven ess o f  th e  in d ex in g ), 

the number o f  keywords in  each , and th e s p e c i f i c i t y  o f  the keywords.

These p o in ts  were d isc u sse d  in  con n ection  w ith  B o t t le ' s  ( l9 7 0 ) stud y  

in  S e c t io n  (d) above. 'Subject headings* are used in  many indexing  

jo u rn a ls  to  b rin g  r e la te d  pspers to g e th e r  -  perhaps d is c u s s in g
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p a r t i c u l a r  in d iv id u a l s  i n  a c l a s s  of e n t i t i e s  -  b u t  th e  index  te rm s 

used  i n  o th e r  indexes a r e  even more s p e c i f i c  than th e  t i t l e .  For 

example. Ph ilo sophers*  Index used th e  h ead in g  'S c ience*  f o r  th e  t i t l e  

'E le m en ta ry  c a u s a l  s t r u c t u r e s  i n  Newtonian and Minkowskian space

t i m e ' ,  whereas a t  the o p p o s i te  extrem e Chemical A b s t r a c t s  indexed 

'Manganese c a t l y s t  as  a p o s s i b l e  c a t io n  c a r r i e r  i n  therm olum inescence 

from g reen  p la n ts*  w i th  an e n t r y  ' Ssendesmus o b l iq u u s :  therm olum inescence 

o f ,  manganese in  r e l a t i o n  to * .

One f a c t o r  which must have a c o n s id e ra b le  e f f e c t  on p a r t i c u l a r  

experim en ts  is  w h e th e r  t h e  in d e x in g  s e r v i c e  has an e x i s t i n g  a u t h o r i t y  

l i s t  o r  w he ther  i t  c o in s  terms on an ad hoc b a s i s .  Some indexing  

s e r v i c e s  use  a c o n t r o l l e d  v o cab u la ry  f o r  th e  head ings and add f r e e -  

t e x t  q u a l i f i e r s .  Where f r e e - t e x t  i s  a l lo w e d ,  in d e x e rs  a r e  l i k e l y  

to  be in f lu e n c e d  s t r o n g ly  by th e  t i t l e  in  th e ic  ch o ice  o f  te rm s .

O'Connor ( 1964) has observed th a t  'an indexing d u p lic a tio n  

in v e s t ig a t io n  should not be c a l le d  a t e s t  o f  mechanised indexing  

methods. For one can always ask: how good, r e a l ly ,  i s  the human 

in d ex in g  being used as a standard?* The performance o f  MEDLARS 

in d ex in g  has been in v e s t ig a te d  by L ancaster (19&9). In a programme 

o f 302 search es, 238 contained  r e c a l l  f a i lu r e s  ( r e c a l l  r a t io  57*7%), 

so th a t  797 a r t ic le s  were relevant but not r e tr ie v e d . The number o f  

in d iv id u a l f a i lu r e s  was 868, which in clu d ed  279 a t tr ib u ta b le  to th e  

search in g  p ro cess , 199 to  inadequate u ser-system  in te r a c t io n ,  298 

to  th e  indexing p ro cess , and 81 to  la c k  o f  appropriate terms in  th e  

indexing  language. Of th e in d ex in g  f a i lu r e s ,  46 were due to  the in d ex in g  

b ein g  in s u f f i c i e n t ly  s p e c i f i c ,  I 62 to  i t s  b ein g  in s u f f i c i e n t ly  

e x h a u stiv e , and 78 to the indexer o m ittin g  important co n cep ts .

A number o f  s tu d ie s  o f  in te r in d e x e r  c o n s is te n c y  a ls o  throw 

doubt on the r e l i a b i l i t y  o f  human indexing as a standard. Zunde 

and D exter ( 1969) have review ed some o f  th e s e , m ainly from American 

rep ort l i t e r a t u r e .  One study gave co n s is te n c y  v a lu es  of 33-43% fo r  

experienced  indexers u s in g  a id s such as c o n tr o lle d  vocabu lary .
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A nother, w ithout a id s  excep t fo r  in d ex in g  r u le s ,  gave c o n s is te n c ie s  

of 16 . 3% fo r  experienced  indexers and 12.6% fo r  in exp erien ced  

in d e x e r s . A th ir d  in v e s t ig a to r  reported  va lu es  o f  40%, 42%, 48% 

and 70% w ith  varying indexing system s and types of document. Cooper

( 1969) has dem onstrated th a t th e  g en era l r e la t io n sh ip  between in te r 

indexer co n sisten cy  and su c c e s s fu l r e t r ie v a l  i s  more s u b t le  than  

might have been exp ected . However, the p o in t here i s  th a t  indexers 

are not c o n s is te n t  w ith  one another, so th e ir  indexing cannot be 

taken as an ab so lu te  or an id e a l  w ith  which to compare oth er forms 

of in d ex in g .

Hines and H arris (1970) have p o in ted  out th a t  one fa c to r  which 

has been n eg le c ted  in  comparisons o f  KWIC and co n v en tio n a l indexes 

i s  th e  lack  o f  m eaningful s tru c tu r in g  under th e  index word in  the 

form er. For indexes o f  r e la t iv e ly  sm all numbers of documents 

design ed  fo r  current awareness "tiiis is  not much o f  a problem.

However, B rod ie 's sample index, f o r  exam ple, th a t of Library- 

L it era tun r e , would con ta in  about 12,000 e n tr ie s  in  each bim onthly  

i s s u e ,  so th a t lack  o f s tru ctu r in g  would be a problem under some 

words. Hines and H arris proposed th at a c tu a l computer runs on a 

r e a l i s t i c a l l y  la r g e  body o f  data would provide a b e t te r  means o f  

e v a lu a tio n . They a lso  mentioned th at some to p ic s  used in  r e t r ie v a l  

experim ents are more s p e c i f i c  than would be appropriate fo r  current 

awareness u se  -  which i s  the p r in c ip a l in te n t io n  of KWIC in i  ex es .

F in a l ly ,  Feinberg (l9 7 3 ) c r i t i c i s e d  th e  various samples used 

in  th e  in v e s t ig a t io n s .  One comprised f iv e  a r t ic le s  and tw enty su b jec t  

s p e c i a l i s t s ,  another 84 t i t l e s ,  and another 50 papers from each  

e n tr y . She su ggested  th a t conclusions based upon such sam pling are  

'open to  q u e s tio n '.
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2 .3 .  3 A bsolute s tu d ie s

An ev a lu a tio n  o f the in form ation  content o f  t i t l e s  which 

depends n ot on com parison w ith  indexing but p u rely  on th e t i t l e s  

was made by T o ca tlia n  (1 9 7 0 ). His method was to measure th e  

in form ation  conten t by th e  number o f  'su b sta n tiv e*  words which th e  

t i t l e  co n ta in s , i . e .  words fo r  which an entrywould be made in  a KWIC 

in d ex . N onsubstantive words were d efin ed  as 'words th a t convey 

l i t t l e  or no in form ation  by th em selves, such as a r t i c l e s ,  p r e p o s it io n s ,  

co n ju n ctio n s , pronouns, and a u x ilia r y  v e r b s . The o b jec t o f  h is  stud y  

was to  f in d  whether t i t l e s  had become more in form ative between 194-8 

and 1968 ( i . e .  s in ce  th e  in tro d u ctio n  o f  the com puterised KWIC index  

in  1958) .  He used samples o f ten  a r t i c l e s  from each o f  te n  chem ical 

jou rn a ls  p u b lid ied  in  194-8, 1958 and 1968. The mean numbers o f  

su b sta n tiv e  words per t i t l e  were 5*57, 5*4-6 and 6 .7 7  r e s p e c t iv e ly ,  

so th a t  th ere  was a s t a t i s t i c a l l y  s ig n i f ic a n t  in cr ea se  in  in form ation  

co n ten t s in c e  1958. He a ls o  counted the number o f t i t l e s  w ith  th ree  

or few er su b sta n tiv e  words in  the s e le c te d  years of th e  jo u r n a ls .

There was a s t a t i s t i c a l l y  s ig n if ic a n t  decrease in  the number o f  such  

t i t l e s  between 1958 and 1968 fo r  a l l  th e  jo u rn a ls . Thus 'u n in form ative ' 

t i t l e s  were b e in g  p r o g r e s s iv e ly  e lim in a te d .

Another study u s in g  th e  same method i s  th a t  o f  B ird and K n i^ t  

( 1975) .  Th^ d efin ed  non-keywords r ig id ly  as 'th e  65O common words 

on th e  Permuterm Index s t o p - l i s t ,  as w e ll  as s ir g l e  l e t t e r ,  number or  

h iero g ly p h  codes* . For t i t l e s  in  Nature th ey  found the mean numbers 

o f  keywords per t i t l e  to  be 4-*5 in  1954-, 5*5 in  1964. and 5*8 in  1974-* 

The in c r e a se s  in  both  decades are s t a t i s t i c a l l y  s ig n i f ic a n t .  The 

in cr ea se  in  o v e r a ll t i t l e  len g th  was m ainly due to the in crea se  in  the  

number o f keywords, w ith  th e number o f  non-keywords rem aining f a i r l y  

c o n s ta n t.
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They a lso  looked  a t  the mean numbers o f  a l l  words in  th e  t i t l e s  

o f  papers in  th e  Journal o f  C lin ic a l  Endocrinology and M etabolism , 

A n a ly t ic a l Chemistry and Chemical A b stracts  (A n a ly tica l S e c t io n ) .

A l l  th e se  in creased  during the p eriod  1954 to  1974, but not un iform ly .

Kuch ( 1978) has stu d ied  the r e la t io n sh ip  between th e  number o f  

su b sta n tiv e  words in  the t i t l e  and the number o f  authors of a paper. 

For th e  American Journal o f  P h y sio lo g y , B io ch ia ica  e t  B iophysica A cta , 

and th e  Journal o f th e  American S o c ie ty  fo r  Inform ation S c ie n c e , he  

found s ig n if ic a n t  p o s i t iv e  c o r r e la t io n s , but no c o r r e la t io n  for  

B ioch em istry . He su ggested  two exp lan ation s fo r  the p o s i t iv e  r e la t io n :

( i )  th a t  m ultiauthor papers are based on more e x te n s iv e  s tu d ie s  and 

hence have lon ger t i t l e s  ; and ( i i )  th a t each author o f a m ultiauthor  

paper may want h is  own id eas cf what is  s ig n i f ic a n t  to  be incorporated  

in  th e  t i t l e .

The p ro p o sitio n  th a t more su b sta n tiv e  words in  a t i t l e  lead  to  

b e t te r  performance in  mechanised r e t r ie v a l  has been put sim ply by 

M itc h e ll ( 1968, P . 95) ,  ’The more keywords and uniteim s a w r ite r  

can p la c e  in  a t i t l e ,  the more l i k e ly  i t  i s  th at a machine w i l l  

r e tr ie v e  th e  a r t i c l e .  C onversely, th e  few er keywords, th e  le s s  

chance th ere  i s  th a t a machine w i l l  be programmed c o r r e c t ly  fo r  

r e t r ie v a l .*  A stud y  by O live e t  a l . (1973) p a r tly  bears t h i s  o u t.

In o p era tin g  an SDI s e r v ic e  based on N uclear S cien ce  A b s tr a c ts , they  

found th a t  fo r  t i t l e s  o f  fewer than 100 characters index terms gave 

b e t te r  r e c a l l  than t i t l e s ;  w h ile  f o r  lo n g er  t i t l e s ,  the t i t l e s  gave 

b e t t e r  r e c a l l .  The sh o rter  t i t l e s  gave 51% p r e c is io n  and the lon ger  

ones 40%. (One fa c to r  resp o n sib le  fo r  th is  d if fe r e n c e  m y  be th a t  

papers w ith  sh o rter  t i t l e s  tend to be on more gen era l s u b je c t s .  They 

are more l i k e ly  to  be o f  some in te r e s t  to  th e  u ser , whereas a h ig jily  

s p e c i f i c  paper on th e wrong a sp ect of a su b jec t w i l l  be ir r e le v a n t .)
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2 .4  A STUDY OF THE NUMBERS OF KEYWORDS IN TITLES: METHOD

To use  numbers of keywords a s  a  b a s i s  f o r  com parison  o f  t i t l e s  

i n  d i f f e r e n t  s u b j e c t s , i t  i s  n e c e s s a ry  to  d e c id e  on w hat words s h o u ld  

be  t r e a t e d  as  n o n s u b s ta n t iv e  i n  each .  O bv iously  th e  most s u i t a b l e  

s to p  l i s t s  v a ry  c o n s id e r a b ly ;  e . g .  'h i s to r y *  sho u ld  be s to p p e d  i n  a 

h i s t o r y  in d e x ,  b u t  n o t  f o r  astronom y; ' s o lu t i o n *  sh o u ld  p ro b ab ly  be 

s to p p e d  in  m a them a tic s , b u t  n o t  i n  c h e m is t ry ;  and ' r e f l e c t i o n s  ' w i l l  

be u s e f u l  i n  p h y s ic s ,  b u t  n o t  in  E n g l ish  l i t e r a t u r e .  C le a r ly ,  t h e r e  

i s  no way o f  d e c id in g  on an i d e a l  s to p  l i s t  f o r  i n t e r d i s c i p l i n a r y  

s t u d i e s ,  and i t  seemed s a f e s t  to  c o n f in e  th e  l i s t  t o  p r e p o s i t i o n s ,  

p ronouns, c o n ju n c t io n s  and a u x i l i a r y  v e r b s ,  to g e th e r  w i t h  very g e n e ra l  

words such  as  ' a s p e c t * ,  ' d i f f e r e n t ' ,  'm ethod*, 'problem* and 'v e ry * .

In  t h e  fo l lo w in g  m easurem ents, a common s to p  l i s t  o f  a b o u t  230 words 

( in c lu d in g  i n f l e x i o n a l  v a r i a n t s )  was u sed ,  and in  th e  s t u d i e s  o f  

n o n -E n g l ish  t i t l e s  th e  e q u iv a le n t s  o f  t h e s e  words w ere  s to p p ed .  The 

f re q u e n c y  a n a ly s i s  o f  1 ,000  E n g l ish  h i s t o r y  t i t l e s  r e p o r te d  in  S e c t io n  

2 .8  shows th a t  3 6 . 7% o f  a l l  words w ere s to p p ed  u s in g  t h i s  l i s t .

Twenty w ords, a l l  o f  w h ich  w ere on th e  Permutera Index  s to p  l i s t ,  

s to p p e d  34.4% o f  a l l  w ords, so t h e  e f f e c t  o f  m inor d i f f e r e n c e s  in  

s to p  l i s t s  i s  q u i t e  s m a l l .

The n e x t  problem i s  to  d ec id e  on what w i l l  be c o u n te d  a s  a 

'w ord* . As T o c a t l i a n  s a y s ,  th e  f o r m u la t io n  o f  c l e a r  r u l e s  i s  

d i f f i c u l t .  Chemical fo rm u lae ,  e . g .  NaCl, Fe^* and ^ A r ,  se rv e  much 

th e  same purpose  as th e  chem ica l names, and a r e  h e re  co u n ted  as 

s i n g l e  w ords. T o c a t l i a n  coun ted  m u lt iw o rd  chem ica l names, e .g .  

'hyd ro g en  c y a n i d e ' ,  as  one word. I  have coun ted  them a s  w r i t t e n ,  

so t h a t  my r e s u l t s  a r e  n o t  d i r e c t l y  com parable w i th  h i s .  To count 

con cep ts  r a t h e r  th a n  words may n o t b e  to o  d i f f i c u l t  i n  c h e m is t ry  o r  

b io lo g y ,  b u t  becomes i m p r a c t i c a l  i n  th e  s o c i a l  s c i e n c e s .  I f  the 

number o f  keywords is  meant to  m easure the a c c e s s  p o in t s  i n  a  M IC  

in d e x ,  one sh o u ld  a l s o  c a t e r  f o r  f r a g m e n ta t io n ,  a s  c a r r i e d  out by
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Ob m in a i T it le s  or B io lo g ic a l  A bstracts S u b ject Index. For example, 

trans -  2, i  -  d im ethyl -  1 -  p h th a lim id o a z ir id in es  i s  s p l i t  into  

f iv e  fragments by Chemical T i t l e s . However, the names o f  e n t i t i e s  

in  o th er d is c ip l in e s  cannot be fragm ented in  th e  same way, and i t  

would be m islead ing  to a llow  fragm entation  fo r  a com parative study o f  

in form ation  content in  a general s e n s e .

Numbers, e .g .  '1949'> wiih fo llo w in g  u n its  as symbols i f  any, 

e .g .  ’273K*, have been counted as s in g le  words, but a range o f  

numbers, e .g .  *1914^18* as two. Hyphenated words were counted as 

two i f  each part can stand  a lon e as a word, e . g .  * tw en tie th -cen tu ry * ,  

but o ih erw ise  as one, e .g .  ' non-Eng l i ^  *. A b b rev ia tion s, e .g .  *NMR*,  

were counted as s in g le  w ords. S u b t i t le s  have been in clu d ed  w ith  th e  

t i t l e s  -  as th ey  are in  the indexing jou rn a ls  -  but su b sta n tiv e  

words in  both the t i t l e  and s u b t i t l e  were counted once o n ly .

2 .5  A STUDY OF OHE NUMBERS OF KEYWORDS IN TITLES: SAMPLES AND RESULTS

The numbers o f a l l  w ords, su b sta n tiv e  words and proportion  o f  

su b sta n tiv e  words in  t i t l e s  were examined as a fu n c tio n  o f  various 

f a c to r s .  The two most in te r e s t in g  fa c to r s  are su b jec t area and date, 

but o th er  fa c to r s  con sid ered  were country o f p u b lic a t io n , sp ec ia lism  

w ith in  th e  su b jec t a rea , language)and l e t t e r s  v s .  f u l l  papers.

To examine th e  d is tr ib u t io n  o f t i t l e  le n g th s , a h istogram  was 

p lo t te d  fo r  200 t i t l e s  in  the Journal o f the Chemical S o c ie ty  Faraday 

T ran saction s I  o f  1973, and is  shown in  F igure I .  The mean length  

was 8 ,6 3  words and th e  standard d e v ia t io n  was 3*23. B ird  and K n i^ t  

( l9 7 5 ) found th a t th e  d is tr ib u t io n  of t i t l e  len g th s is  f i t t e d  most 

s a t i s f a c t o r i l y  by the n ega tive  binom ial d is t r ib u t io n ,  but F igure I 

shows th a t  th ere  i s  m oderately good agreement with the normal 

d is t r ib u t io n .  The t e s t  fo r  s t a t i s t i c a l  s ig n if ic a n c e  used in  the 

fo llo w in g  comparisons was whether the d if fe r e n c e  in  means was g rea ter  

than 2 .3 3  times i t s  standard erro r . Such a d if fe r e n c e  has a
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p r o b a b ility  o f  l e s s  than  o f  a r is in g  by chance w it t  normal

d is t r ib u t io n s .

2 . 5 . 1 . V a r ia t io n  w i th  tim e

The p r in c ip a l s e t  o f sam ples was of 1OO t i t l e s  in  each o f  the  

1947, 1962 and 1973 volumes o f  th ir te e n  lea d in g  U.K. and U .S . jo u r n a ls .  

These jou rn a ls  covered  a range o f  su b jec t areas across th e n atu ra l 

s c ie n c e s ,  s o c ia l  s c ie n c e s  and h u m anities. The s e le c t io n  o f  journals  

was p a r t ly  lim ite d  by th e  a v a i la b i l i t y  o f the journal th r o u ^ o u t  

th a t p eriod  w ithout a l t e r a t io n .  The r e s u lt s  are g iv en  in  Table 2 .2 ,  

and the cases vhere a p e r io d ic a l showed a s ig n i f ic a n t  d if fe r e n c e  in  

the mean value o f  a param eter between two d if fe r e n t  years are  

ind ie a ted .

Both T aca tlian  (1970) aid Bird and Knight ( l9 7 5 ) su ggested  th a t  

th e  in cr ea se s  in  the in form ation  content of t i t l e s  in  s c i e n t i f i c  

jou rn a ls  which th%r found m i^ t  be r e la te d  to  the in tr o d u c tio n  of 

KWIC in d ex es . As shown in  Table 2 .2 ,  the present r e s u lt s  in d ic a te  

a s ig n if ic a n t  in cr ea se  in  th e  number o f  su b sta n tiv e  words per t i t l e  

fo r  a l l  th ree  chem ical p e r io d ic a ls  examined during th e period 1962-  

73 ( i . e .  fo llo w in g  th e  in tro d u ctio n  o f  Chemical T it le s  in  I96O.) 

However, th ese  p e r io d ic a ls  a ls o  showed an in crea se  in  the e a r l ie r  

p eriod  1947-62, though th e  in crease  was s ig n i f ic a n t  on ly  for  A n a ly t ic a l  

Ghea is  t r y . The two l i f e  sc ien ce  p e r io d ic a ls .  Annals of Botany and 

Lane e t  a lso  showed s ig n i f i c a n t  in cr ea se s  in  su b sta n tiv e  words during  

1962- 7 3 * (The BASIC index o f B io lo g ic a l A bstracts was introduced  

at th e  end o f  1959*) The Lancet showed a s ig n if ic a n t  in c r e a se  fb r  

the p eriod  1947-62, w h ile  Annals o f Botany a c tu a lly  showed a d ecrease  

in  th is  p er iod .

The B u lle t in  of th e  American A sso c ia tio n  of Petroleum  G eo lo g ists  

had a m anually-produced index fo r  t i t l e  words from b efo re  the beginn ing
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o f  th e  p eriod  stu d ied  up to 1962 .̂ From 1965 onsrards i t  was rep laced  

"by a com puter-generated KWIC index and a ls o  in c lu d ed  keywords from  

the a b s tr a c ts ,  t e x t s  and captions o f  th e  papers. The B u lle t in  

showed a s ig n if ic a n t  in crea se  in  the number o f  keywords per t i t l e  fo r  

the p eriod  1947- 62, but not during 1962-73*

There were s i g i i f i c a n t  in creases  in  the numbers o f  keywords 

during 1962-73 fo r  the Proceedings of the I n s t i tu t io n  o f  Mechanical 

E n gin eers , the Journal of the O p tica l S o c ie ty  o f  America and Econo mica 

and during 1947-62 f o r  th e  English  H is to r ic a l  Review. W h ilst th ere  may 

have beai some minor or p r iv a te  IC#IC indexes in c lu d in g  t i t l e s  from the 

f i r s t  tw o, i t  seems most u n lik e ly  th a t roVIC in d ex in g  could  be a cause  

of the in crea ses  in  t i t l e  len g th  in  the l a s t  two.

TABLE 2 .2  Mean numbers of words and su b sta n tiv e  words in  t i t l e s

Journal

A ll  words 
per t i t l e

Year mean s .d .

S u b sta n tiv e  P rop ortion  o f  
words per su b sta n tiv e  
t i t l e  words
mean s .d .  mean s .d .

J .  Phys. A 1973 9.81 3.98 6 .V+ 2.53 0 . 0  0 .1%

J . P hys . D 1973 IO. 66 3.66 7.03  2 .24 0 ,U

( l e t t e r s ) 1973 9.53 3.06 6 .23  1.95 0 .69  0 .12

J .  O pt. Soc. Am. 1947 9.50 4 .0 3 5 .6 7  2 .06 0 .6 3  0 .15

1962 8 .34 3 .26 5 .53  1 .75 0 . 6 9 *0 .1 4

1973 9.33 3.71 6 .55^ 2 .19 0 . 7 3 *0 .12

T ran s .  Faraday  Soc. 1947 11.30 5 .0 7 6 .4 4  2 .7 8 0 .59  0 .1 2

1962 9.91 4 .0 2 6.51 2 .1 9 0 . 68*0 .1 0

J . Chem. Soc. F a rad ay  T r a n s . I 1973 13. 2 7 *4 5 .6 4 8 . 434*3 .0 6 0 . 66*0 .0 9

A nal.  Chem. 1947 8 .6 4 3 .2 9 5 .59  2.02 0 .6 6  0.11

1962 9.75 3 .5 4 6.68  2 .35 0 .7 0  0.11

1973 11 .58*44 .29 7.981*2.38 0 . 72*0 .1 2

J .  Org. Chaa. 1947 7 .18 3.68 4 .7 3  2.03 0 .6 5  1 .1 7

1962 7 .4 0 3.32 4 .9 2  1.99 0 .6 9  0 .1 4
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J 0 urnal

A l l  words S u b s ta n t iv e  P r o p o r t io n  o f
p e r  t i t l e  words p e r  s u b s t a n t iv e

t i t l e  words

Y ear mean s . d .  mean s . d .  mean s . d .

J . Org. Chem.

(n o te s )

B u l l  Am. A ss . P e t r o l .  
G-e o l .

Ann. B o t.

Lane e t

J .  Pharmacol& Exp. 
Ther.

P ro o .  I n s t .  Mech. 
Eng.

J .  S oc .  P sych .

Br. J . S o c . & C lin . 
Psych.

Br. J . S o c io l .  

(s ta r te d  1959)

Economica

1973 1 0 .1 8 K .2 3

1973 9 .1 5  4 .2 6

6 . 551* 2.72  0.66  0.12

5 .91  2 .8 0  0 .6 4  0 .11

1947 7 .62  2 .76 5 .6 6 2.07 0 .7 5 0 .1 4

1962 9 . 2 0 *3.13 7 .0 2 * 2.51 0 .76 0 .1 2

1973 9 . 69*3.73 7 . 3 4 * 2 .79 0 .76 0 .1 0

1946-9 15 .47  6 .17 7 .66 3.11 0.51 1 .12

1962-3 11. 76 *4 .6 6 6 .8 2 2.81 0 . 5 9 *0.12

1973 1 3 .58K .81 8 .40I 2.81 .63 *0.08

1947 6 .2 4  3 .06 4 .1 5 1.84 0.71 0 .16

1962 8 . 20*3 .17 5 . 46* 1.83 0 .69 0.12

1973 9 . 0 4 *3 .20 6 . 2 9 * 2 .19 0.71 0 .1 0

1974 12.97 3.98 8 .35 2 .4 4 0 .65 0 .0 8

1946-8 8 .8 0  3 .88 5 .33 2 .12 0 .65 0.16

1961-3 9 .4 4  3 .9 0 6 . 0 9 * 2.40 0 .6 7 0 .14

1974-5 11 .00*4 .69 7 . 19* 2 .90 0 .6 7 0 .1 4

1947-9 9.50 3 .7 4 5 .4 4 2 .1 2 0 .5 9 0 .13

1962 9 .6 4  3 .9 8 5 .8 9 2 .32 0 .63 0 .1 2

1973 9.82  3 .62 6.05 2.21 0 .63 0.11

1973-4 10.32 3 .6 2 6 .22 1.16 0 .6 0 0 .1 2

1950-4 7.42 3 .55 4 .4 6 1 .97 0.63 0 .1 4

1960-4 7 .36  3 .48 4 .3 7 1 .86 0 .6 3 0 .15

1971-3 8 .42  3 .7 0 4 .8 9 2.15 0 .60 0 .12

1946-50 6.72  3 .0 4 3 .8 2 1.58 0.60 0 .16

1960-3 7.39 3 .43 4 .5 0 1 .97 0 .6 4 0.16

1971-4 8 .9 0 * 3 .2 3 5 .1 7 * 1.85 0 .6 0 0 .1 4

46



A l l  words 
per t i t  le

S u b s ta n t iv e  P r o p o r t io n  o f  
words p e r  s u b s t a n t i v e
t i t l e words

J o u r n a l Year mean s . d . mean s . d . mean s . d .

E n g l .  H i s t .  Rev. 1946-50 7.51 3 .05 4 .6 4  1.71 0 .6 5  0 .1 6

1960-3 8 . 81*3*61 5 . 5 6 *2.06 0 .6 5  0 .13

197'IK 9 . 26*3 .3 7 5 . 79 *1.86 0 .6 4  0 .12

H is t .  J . 1972-4 9 .62  3 .33 6 .2 8  2 .16 0 .6 5  0 .1 4

P h ilo so p h y 1945-50 4 .8 2  2 .3 6 2 .8 2  1.09 0 .6 4  0 .1 7

1960-3 5.03  2 .65 2 .9 9  1.45 0 .6 3  0 .1 7

1971-4 4 .4 7  1.91 2 .8 4  1.13 0 .6 6  0 . 19

NOTES; * s ig n i f ic a n t  change s in c e  1947 t  s ig n i f ic a n t  change s in c e  1962 

To examine th e  tiae-d ep en d en ce c f t i  t l  e le n g th s  more p r e c i s e l y  f o r

su b jec ts  w ith  important KWIC in d exes, samples fo r  in term ed ia te  years

were taken fo r  the T ran sactin s o f  th e  Faraday S o c ie ty , Journal o f

Organic Chem istry, A n a ly t ic a l Chem istry, Lancet and Annals of Botany.

The r e s u lt s  are p lo tte d  in  F igures 2 and 3« The only jo u rn a l which

shov/ed th e  so r t o f  behaviour one would ex p ect to be caused  by the

in tro d u ctio n  of th e KWIC index Chemical T i t l e s  in  i960 was the Journal

of Organic Chem istry, which m y thus be fo r tu ito u s .

The in crea se  in  in form ation  conten t o f chem ical and b io lo g ic a l

t i t l e s  s in c e  i960 i s  thus to  be seen  in  the con text o f  a tren d  to  more

in form ative t i t l e s  which has occurred over a wide range o f  su b jec ts

(p h ilosop h y being th e  on ly  excep tion  fo u n d ), and which was already

apparent b e fo re  KWIC indexes and mechanised search ing of t i t l e  words

became common. The in tro d u ctio n  of th e se  t o o ls  may be r e sp o n sib le

to  some ex ten t fo r  an awareness of th e  need fo r  in form ative  t i t l e s ,

but i t  cannot provide an e x p lanation  fo r  the g e n e r a lity  o f  the tren d

observed . An a lte r a n t iv e  exp lan ation  fo r  the in cr ea se  in  t i t l e  length

in  th e  sc ie n c e s  w i l l  be put forward in  "the next s e c t io n .

An attem pt was made to  d isc o v e r  what k in d s of words were

rep resen ted  by th e  in crea ses  in  th e  number of su b sta n tiv e  w ords. Of
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FIGURE 2 . Changes in  t i t l e  le n g th  w ith  time f o r  chem ica l

papers
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FIGURE 3 . Changes in  t i t l e  le n g th  with time f o r  l i f e  

papers
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th e  in crease  o f I .16 words in  the Journal o f  Organic Chemistry over  

1947-73> th e  b ig g e s t  c o n tr ib u tio n  was found to be +O.7O from words 

r e la t in g  to  s tru ctu res  and mechanisms; +0 ,3 0  was due to  chem ical 

names and +0.26 to names o f r e a c t io n s . The in cr ea se  o f  2 .3 9  

su b sta n tiv e  words in  A n a ly t ic a l Chemistry during the same p eriod  

included  +1.62 from words r e la t in g  to  instrum ai ta t io n  and tech n iq u es . 

The in crea ses  in  chem ical t i t l e s  thus represent th e in tro d u ctio n  in to  

th e  t i t l e s  of words r e la t in g  to  new techn iques used and a sp e c ts  

s tu d ied . In the s o c ia l  s c ie n c e s  and a r ts  the presence o f  words 

r e la t in g  to  tech n iq u es and a sp e c ts  of study i s  r a r e r , and t h e i r  

in f lu e n c e  on th e  inform ation  content correspon d in g ly  l e s s .  In  the  

Journal o f  S o c ia l  Psychology . for  example, words r e la t in g  to  t e s t s  and 

techn iques co n tr ib u ted  on ly  1 .0  su b sta n tiv e  word per t i t l e  in  1947 

and 0 .4  in  1973* (B o ttle  and P re ib ish  (l9 7 0 ) found the value to  be 

8̂  o f  keywords or about 0 .5  per t i t l e ,  fo r  300 t i t l e s  from 1968 

P sy ch o lo g ica l A b stra c ts . )

There seems to  be a g en era l in crea se  in  th e  p roportion  of 

su b sta n tiv e  words in  E nglish  s c i e n t i f i c  t i t l e s  w ith  tim e. (B ird  

and K n i^ t  (l9 7 5 ) reported th a t  th e  in crea se  in  t i t l e  len gth  in  

Nature over 1954-1974 was s e n s ib ly  equal to the in crease  of keywords 

per t i t l e  -  th e  mean number o f non-keywords rem aining c o n s ta n t .)

T his may a r is e  p a r t ly  from the in c r e a s in g ly  common use o f  nouns 

a t t r ib u t iv e ly ,  g iv in g  r is e  to such multiword concepts as ’the n u clear  

magnetic resonarc e sp in  echo te c h n iq u e '. The co in in g  of s in g le  words 

fo r  new apparatus and phenomena seems to  be l e s s  common now than  

form erly .
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2 .5 .2  V ar ia tio n  between su b jec t  areas

f o r  mean numbers o f su b s ta n tiv e  words per t i t l e ,  p h y s ic a l  

chem istry , botany and pharmacology e x c e lle d . These are areas where 

mechanised to o ls  fo r  search in g  on t i t l e  words are w e ll e s ta b lis h e d .  

Next down came th e  B u lle t in  of the American A sso c ia t io n  of Petroleum  

G e o lo g ists  w hich, as mentioned above, has i t s  own KWIC in d ex . A fte r  

t h i s  came en g in eer in g , p h ysics  ani organic ch em istry . The s o c ia l  

sc ie n c e s  and hum anities fo llow ed  in  the order p sychology, h is to r y ,  

econom ics, so c io lo g y  and p h ilosop h y . The sm all number of su b sta n tiv e  

words in  ph ilosophy t i t l e s  make i t  d ou b tfu l whether KWIC indexes  

or mechanised search in g  could  u s e f u l ly  be ap p lied  th e r e , q u ite  apart 

from th e  nature o f  the su b sta n tiv e  words, which w i l l  be con sid ered  

la t e r .  However, t i t l e s  in  psychology and h is to r y  f a l l  l i t t l e  sh o rt  

o f th o se  in  areas where KWIC indexes are p u b lish ed . As su gg ested  

on oth er grounds by B o tt le  and P r e ib ish  (l9 7 0 ) fo r  p sychology, they  

appear to  be u s e fu l areas for mechanised r e t r ie v a l  t o o l s .

Bird and K n i^ t  suggest a second p o s s ib le  cause o f  the in c r e a s in g  

in f  orra a t iv  ere ss  of t i t l e s ,  v i z . the need to  p ick  out papers of 

p o s s ib le  in te r e s t  from e v e r -in c r e a s in g  numbers of papers in  the f i e l d .  

I f  th ere  are  on ly  a few p e r io d ic a ls  o f  in t e r e s t ,  each co n ta in in g  sa y  

tw enty papers a y ea r , i t  i s  an ea sy  m atter to  scan a l l  th e  papers 

as they appear. T his i s  p o s s ib ly  s t i l l  th e  p o s it io n  in  ph ilosophy: 

th e  number o f papers in  Philosophy in crea sed  from 11 in  1947 to  53 

in  1973. As th e  numbers o f p e r io d ic a ls  and papers per year grow, 

in c r e a s in g  r e l ia n c e  must be p laced  on scanning l i s t s  o f t i t l e s  e i th e r  

in  the jou rn als them selves or in  a secondary jo u rn a l. The Journal 

o f  Organic Chem istry grew from 122 papers in  1947 to  about 1 ,100  

in  1975, and th e  number o f  p e r io d ic a ls  o f  p o ss ib le  in t e r e s t  to  an 

organ ic  chem ist has a ls o e s c a la te d . C lea r ly , h is  cu rren t awareness 

problem i s  o f  a d if fe r e n t  order from th e  p h ilo so p h er ’s .  I would 

su g g est th is  as an exp lan ation  both  o f  th e  g rea ter  number o f
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su b sta n tiv e  words in  c h e a ic a l t i t l e s  than in  p h ilo so p h ica l ones, 

and of the in crea se  in  t i t l e - l e n g t h  w ith  t i n e  in  chem istry .

2 .5*5  V aria tion  w ith in  su b je c t  area

Two h is to r y  jo u rn a ls , the E nglish  H i s t o r ic a l  Reriew and H is to r ic a l  

Journal were sampled for 1972-4» They a r e  b o th  p u b lid ied  in  England 

and co n ta in  s im ila r  papers. The mean t i t l e  le n g th  d if fe r e d  by 0 .56  

words (0 .4 9  su b stan tive  w ords) which i s  n o t s ig n i f i c a n t .  A lso  two 

jou rn a ls  in  s o c ia l  psychology were sampled: ikhe Journal o f  S o c ia l  

Psychology (p ublished  in  the U .S .A .) and th e B r it is h  Journal o f S o c ia l  

and C lin ic a l  P sychology. T h eir  mean t i t l e  le n g th s  d if fe r e d  by O.5O 

words (0 .1 7  su b sta n tiv e  words) which again  i s  n o t s ig n i f ic a n t .

Some comparisons were made fo r  d ifferen t: sp ec ia lism s w ith in  a 

d is c ip l in e .  The d iffe r e n c e  between S ec tio n  A (M athematical and 

General) and S e c tio n  D (A pplied  P h ysics) o f  th e  Journal o f P h ysics  

was not s ig n i f ic a n t .  However, th a t between Faraday T ransactions  

and A n a ly t ic a l Chemistry was s ig n if ic a n t  ( t  := 2 .5 8 , p < 0 .0 2 ) ,  as 

was th a t between A n a ly tic a l Chemistry and th e  Journal o f Organic 

C hem istry ( t  = 2 .3 3 , P — 0 .0 2 ) .  Whereas t i t l e s  in  crgan ic chem istry  

o fte n  have the form 'The preparation  o f  X (firom Y) ' ,  th o se  in  

p h y s ic a l chem istry g e n e r a lly  have se v e r a l f a c e t s :  'Measurement o f  P 

^ property] o f  X in  C [con d ition ^  u sin g  A [apparatus] ' .  T it le s  in  

the Journal of Pharmacology and Experim ental T herapeutics were 

s ig n i f i c a n t ly  lon ger th an  th ose in the Lancet: ( t  = 7*71, p < 0 .0 1  

fo r  a l l  words; t  = 6 .2 4 , p "C 0.01 for  s u b s ta n t iv e  w ord s). The former 

journal i s  intended m ainly & r researchers anid the l a t t e r  fo r  

p r a c t i t io n e r s ,  f o r  whom h i ^ l y  te c h n ic a l t itT .e s  may be l e s s  

accep tab le  (o r  n ec e ssa r y ? ).
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2 .5 * 4  L etter s  v s . f u l l  papers

Samples o f  ihe t i t l e s  of le t t e r s  in  the Journal o f  P h y sics  D 

ard 'n o te s ' in  the Journal o f  Organic Chemistry were compared w ith  

th o se  o f  f u l l  papers. L ester  (1977) found d iffe r e n c e s  between l e t t e r s  

and papers w ith  resp ec t to c i ta t io n  p a ttern s  and numbers of au thors, 

so i t  was of in t e r e s t  to  se e  w hether th e r e  were d if fe r e n t  e s  in  t i t l e  

le n g th . Bird and Knight (l9 7 5 ) found a weak c o r r e la t io n  between t i t l e  

le n g th  and paper le n g th .

For the Journal o f P h ysics D,the mean len g th  fo r  l e t t e r s  was 1 .1 3  

words sh o r te r  (O.8O su b sta n tiv e  w ord s), which i s  s ig n i f ic a n t  ( t  =

2 . 3 7 , P <  0 .0 2 ; t  = 2 . 70 , p < 0 . 01) .  For the Journal o f  Organic 

C hem istry, the t i t l e  len gth  for l e t t e r s  was 1.03  words sh o r ter  (0,64- 

su b sta n tiv e  w ords), which i s  hardly s ig n i f ic a n t  ( t  = 1 . 7 2 ; p < 0.1 ;

t  = 1. 64.; p 0 . 1) .

The su b jec ts  of l e t t e r s  are l i k e ly  to  be a t  le a s t  as s p e c if ic  

as th o se  o f  papers, but "their t i t l e s  may be sh o rter  (a) because  

th ey  r e fe r  to previous papers in  an ab b rev ia ted  way, e .g .  'The 

breakdown p o la r ity  e f f e c t '  ( j .  Phys. D 6 (1973) L44-) which r e fe r s  \o 
"The e l e c t r i c a l  breakdown o f  s o l id  d i e l e c t r i c s  in  non-uniform f i e l d s ' ;  

or (b) because fewer e n t i t i e s  are l i k e ly  to  be stu d ied . I t  might be 

argued th a t s in ce  l e t t e r s  are o ften  p relim in ary  rep orts t o  be 

fo llo w ed  by f h l l  papers, then  th e ir  im portance in  in form ation  r e t r ie v a l  

i s  n o t g r e a t . However, Kean and Ronayne ( l9 7 2 )  found th a t only 29^ 

o f  th ose  in  Chemical Coiaaunica'tions and 20^ o f  th o se  in  Tetrahedron  

L etter s  were fo llo w ed  up w ith in  2-3  yea rs . Some l e t t e r s  are p o in tin g  out 

d e fe c ts  in  previous papers. They ought to  be a s  r e a d ily  r e tr ie v a b le  

as th e papers th em selv es , and p referab ly  to  in clu d e the f u l l  t i t l e  

o f  th e  former paper in  th e ir  t i t l e s .
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2 .5 .5  V aria tion  w ith  language

To examine p o ss ib le  v a r ia tio n s  in  the in form ativen ess o f t i t l e s  

w ith  language, tiie Z e it s c h r if t  fu r  p h y sik a lisch e  Gheaie (L e ip z ig )  

and the Journal de chim ie physique were compared w ith  Faraday Trans

a c t io n s , and H isto r isc h e  Z e i t s c h r i f t  and Annales: Economies, s o c i é t é s , 

c i v i l i s a t i o n s  were compared w ith E n g lish  H is to r ic a l  Review. The r e s u lt s  

are given  in  Table 2.5*

TABLE 2 .5  Mean numbers of words and su b sta n tiv e  words in  t i t l e s  o f  

papers in  E n g lish , French and German

Journal (1973)

A l l  words su b sta n tiv e  P roportion  o f
per t i t l e  words per su b sta n tiv e

t i t l e  words
mean s .d .  mean s .d .  mean s .d .

J .  Chem. Soc. Farday 
Trans. I 13 .27  5 .6 4 8 .4 3 3 .06 0 ,6 6  0 .0 9

Z. Phys. Chem. (L eip z ig ) 11.78 4 .7 6 6 .62 2 .40 0 .58  0 .1 0

^English trarsla t  ion} 14.25 5 .25 8 .18 2 .6 8 0 .5 9  0 .1 0

J . Chira. Phys. 16.11 6 .38 8 .39 3 .29 0 .5 3  0 .0 9

(E n glish  translation ) 14.36 5 .76 8.29 3.21 0 .5 9  0 .11

E ngl. H is t . Rev. 9 .26  3 .37 5 .79 1 .86 0 .6 4  0 .1 2

H is t .  Z 8 .8 4  4.21 5 .1 4 2 .3 0 0 .6 0  0 .1 3

(En gl ish  tram  l a t i  on} 11.39 5 .50 6 .05 2 .7 4 0 .5 5  0 .1 2

Annales 10.76 4 .0 0 5 .68 2 .1 3 0 .5 4  0 .11

The numbers of su b sta n tiv e  words in  th e  E n glish  and French t i t l e s  

in  th e  same su b jec t were v ery  s im ila r , whereas those in  the German 

t i t l e s  were ra th er few er. In f a c t ,  the number of su b sta n tiv e  

words does not f o ia  a v a lid  b a s is  fc r  com parison o f the in fo r n a tio n  

con ten t o f t i t l e s  in  d iffe r e n t  languages because languages d i f f e r  

in  th e  ex te n t to  which s e v e r a l concepts may be combined in to  a s in g le
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word, e .g .  German 'A rb e ite rk la sse  ' ,  E n g lish  "working c la sse s" ;

French " au to d iffu sio n * , E n g lish  "s e l f  d if fu s in n * . The d if fe r e n c e s  

between th e  average numbers o f  ch ara cters  per su b sta n tiv e  word, 

shown in  Table 2 .7 ,  are to some ex te n t a r e f l e c t io n  o f t h is :

German su b sta n tiv e  words were s ig n i f i c a n t l y  lo n g er  than E n ^ is h  

ones in  both h is to r y  and ch em istry .

As a more v a l id  b a s is  fo r  com parison, data were als oobtained  

fo r  th e  tr a n s la t io n s  o f the chem ical t i t l e s  in  Chemical A b stracts  

(w ith  prelim inary  nonsubs tant iv e  words added where Chemical A b strac ts  

elim in a ted  them ), and on th e  fo r ty - fo u r  tr a n s la t io n s  o f  th e German 

h is t o r ic a l  t i t l e s  which cou ld  be found in  H is to r ic a l  A b str a c ts .

These are a ls o  given in  Table 2 .3*  The numbers o f  su b sta n tiv e  words 

in  the E n ^ is h  tr a n s la t io n s  o f  th e  German and French p h y s ic a l  

ch em istry  p e r io d ic a ls  were very s im ila r  to each o th er, and to th a t  in  

J .C .S . Faraday T ransactions o f 1975* L ik ew ise , th e  number in  th e  

tr a n s la t io n  o f  H isto r isch e  Z e i t s c h r i f t  compared w e ll  w ith  th a t  in  

1971-4 E n g lish  H is to r ic a l  R eview . Thus th ere  appears to be l i t t l e  

d if fe r e n c e  between th e in form ation  con ten t o f  French, German and 

E n glish  t i t l e s  o f  th e  same d a te  and su b je c t .

There was a s ig n i f ic a n t  d iffe r e n c e  between the p rop ortion  o f  

su b sta n tiv e  words in  the t i t l e s  o f  Journal de Chimie physique and i t s  

E n glish  tr a n s la t io n  (p < 0 .0 0 5 )*  This seems to be due p a r tly  to  th e  

a t tr ib u t iv e  use o f  nouns in  E n g lish , e .g .  "gallium  oxide" , "M ontbeliard  

reg ion " , where French u ses  a p r ep o s it io n : 'oxyde de ga llium " , "pays 

de M ontbeliard ' ,  and p a r t ly  dto the l e s s  frequent use o f  th e  d e f in i t e  

a r t ic l e  in  E n g lish . That the proportion  was low er in  th e E n ^ is h  

tr a n s la t io n s  (d e sp ite  the c o r r e c t io n  mentioned above) than  in  t i t l e s  

from corresponding E n glish  jo u rn a ls  may be due to  the rep h rasin g  o f  

th e o r ig in a l  t i t l e s  by th e  a b str a ctin g  jo u r n a ls . This e lim in a te s  

some n o n -su b sta n tiv e  words, and makes the t i t l e s  more co n c ise  than  

i s  o r d in a r ily  found in  E n ^ is h .
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2 .6  SUBTITLES

As mentions à in  S e c tio n  2 .4 ,  s u b t i t le s  a re  norm ally tr e a te d  as 

part o f the t i t l e  by indexing journals and m echanised s e r v ic e s ,  and 

so were in clu d ed  w ith  the t i t l e s  fo r  the study above. (The Permuteim 

index , though, on ly  permutes main t i t l e  words w ith  main t i t l e  words, 

and s u b t i t le  words w ith  s u b t i t l e  w ords.) However, the keywords in  

s u b t i t le s  are not iidependent of those in  the main t i t l e ,  in  the  

sen se  th a t th ey  may add le s s  than one 'keyword*s-worth* o f  

in form ation  to  th e  keywords in  th e  main t i t l e .  I t  was th ere fo re  

thought d e s ir a b le  to examine the occurrence o f  s u b t i t l e s  in  d if f e r e n t  

su b jec ts  and th e r e la t io n s h ip  of words in  them to words in  the main 

t i t l e .

2 .6 .1  Occurrence o f  s u b t i t le s

S u b t i t le s  can be d iv id ed  in to  two c la s s e s  -  th ose w hich  a re  t i t l e s  

o f  p a r ts , and th ose  which are n o t. Examples o f  th e  form er are:

S tu d ies  o f  the su rfaces o f  d esert p lan t s e e d s . I I .

E c o lo g ic a l a d a p ta tio n s  o f  the seeds cf B lep h aris p e r s ic a .

(Ann. B ot. , 1973)

Tumor in h ib ito r s .  Part LXXXI. The stru ctu re  and p a r t ia l  

sy n th es is  o f  fa b a ce in . ( j .  Org. Chat. ,  1973) 

and examples o f  the l a t t e r  are:

Dimensions o f e th n ic  id e n t ity :  an example from Quebec.

(j .  S oc. P sych o l. , 1973)

A lie n a tio n : tr y in g  to bridge th e  chasm. (Br. J . S o c io l . ,  1973) 

Another d is t in c t io n  may be made between su b sta n tiv e  and n on su b stantive  

s u b t i t le s  -  the l a t t e r  c o n s is t in g  only o f  n on su b stan tive  w ords, e .g .  

P a r e n t-c h ild  r e la t io n s h ip s  o f b lack  and w h ite  high sch oo l 

stu d en ts: a comparison (j .  Soc. P sy ch o l. ,  1973)

Supremacy and v icegeren cy : a reexam ination  (En g l  H i s t . Rev. 1966)

56



The freq u en cies o f  occurrence o f  s u b t i t le s  o f th e se  k in is  are  

shown fo r  various jou rn a ls  in  T able 2,4* When both were present 

in  the same paper, o n ly  the part s u b t i t l e  was counted. The sample 

s iz e s  o f  t i t l e s  examined were norm ally 100, but were in crea sed  to  

200 o r  250 where s u b t i t l e s  were r e la t iv e ly  r a re .

TABLE 2 .4  Frequencies and vocabulary overlap  o f s u b t i t l e s .

Journal

sample

NON-PART SUBTITLES

Frequency N on-subst.
per IOO i  e g per 100 
t i t l e s  t i t l e s

PART SUBTITLES

Frequency mean
per 100 i  e g part 
t i t  l e s  no.

J . Org. Chem,

J . Phys. 
Chem.

J .C .S . Fara
day Trans.

J . Chim. Phys.

Z. phys.
Chem.
(Frankfurt)

Z. phys. Chem. 
(L eip z ig )

J . Phys. D

100
papers

100
notes

100
papers

50
comms.

100
papers

100
papers

40
le t t e r s

100
papers

100
papers

50
n otes

250
papers

100
n otes

21.0

24.0  

6.0  

8.0

9 .0

31 .0

13.3

2 .0  

1 .0

0

1.6

2 .0

14 0 24 0

8 0 21 12.5

22 0 44  0

25 0 25 0

100

2 5 .0 * 60 0 68 18.0

12 .0  8 0 58 4-9 .8

2 4 .0

4 . 0

2 5 .0  

16 .7

11.0  

28.0  

6.0

0

10.9

6.0

31 .0  61 13 61 3.1

2 .0

6.8

2 .7

6.8  

14.7

4 .8  42 0 17 2 .4
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NON-PART SUBTITLES PART SUBTITLES

sample

Frequency 
per lOO 
t i t  l e s i e

N on-subst. 
per 100 

^ t i t l e s

Frequency 
per 100 
t i t l e s  i e S

mean
part
no.

J . Parmacol. & 
Exp. Ther.

200 
pspe rs

15 .0 20 3 27 0 6 .0 42 8 25 3.1

Ann. B ot. 250
p ^ e r s 4 .4 18 9 9 0 7.6 10516 21 1 .8

J . S o c . P sych o l. 150
papers 18.0 15 11 7 0 0 - — — -

100
notes 17 .0 0 12 6 17.6 0 - — -

Br. J . S o c io l , 100
papers 46 .0 0 9 0 26.1 0 - — — -

E ngl. H is t .  Rev. 200
papers 18.5 3 5 14 5 .4 0 - — — -

150
notes 2 0 .7 3 3 16 25 .8 0 - — — -

Philosophy 250
papers 4 .8 8 0 8 16 ,7 0 - — — -

150
disc ns .8 .0 0 0 0 33 .3 0 - — — -

NOTES: *8ome papers had the s e r ie s  t i t l e  as a fo o tn o te

i  = frequency o f id e n t ic a l  words in  main t i t l e  and

s u b t i t le  per 100 s u b t i t le s

e = frequency o f  eq u iv a le n t words in  main t i t l e  and s u b t i t le

g = frequency o f g e n e r ic a lly -r e la te d  words in  main t i t l e

and s u b t i t le  
— net appficcvtVe

S u b t it le s  fo r  numbered parts are found to be most common in  chem istry , 

w ith the h i p e s t  proportion  in  J .C .S . Faraday T ran saction s. They were 

much l e s s  freq u en t in  the o th er s c i e n t i f i c  jo u rn a ls  s tu d ied , and d id  

n o t occur a t  a l l  in  th e  journals of the s o c ia l  s c ie n c e s  and 

h u m an ities . As can b e  seen from the va lu es fo r  'mean part number* 

in  Table 2 .4 ,  th e  lo n g e st  s e r ie s  occurred in  the Journal o f  Organic
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C hem istry, fo llo w ed  by the p h y sica l chem istry jo u rn a ls . The h i p e s t  

mean part number was fo r  th e  n o te s  in  the Journal o f Organic 

C hem istry -  perhaps to  ach ieve  such lon g  s e r ie s  one has to r e s o r t  

to  short communieaH ons. Papers in  a long-running s é r ie s  norm ally  

o r ig in a te  from a su p erv isor  sp e id in g  s e v e r a l years in  a p a r t ic u la r  

research  area  w ith  various co-w orkers. There may be an elem ent o f  

p r e s t ig e  in  showing in  "the t i t l e  how many papers have a lread y  been  

produced. T his pajbtem o f  work i s  le s s  c h a r a c te r is t ic  of th e  s o c ia l  

s c ie n c e s  and rare in  the h u m an ities, where the output o f  papers by 

research ers i s  a lso  low er (Hagstrom, 1965, P« 5 7 ) .  One would thus 

exp ect part s u b t i t le s  to  be more common in  m u lti-a u th o r  papers than  

in  s in g le  author papers. This may be an a d d it io n a l exp lan ation  o f  

the p o s it iv e  c o r r e la t io n  between the number o f  authors o f  a paper 

and the le n g th  o f  i t s  t i t l e  found by Kuch (l9 7 8 )«

Some journals a ls o  have a p o lic y  o f  not a llow in g  s e r ie s  t i t l e s ,  

p o s s ib ly  to avoid  any im plied  r ig h t  o f authors to have subsequent papers 

in  the s e r ie s  p u b lish ed . Knight (1 9 6 7 ) , a jo in t  ed ito r  of th e  Journal 

o f General M icrob io loar, w rote th a t 'g en er ic  t i t l e s  fo llo w ed  by a 

s p e c i f i c  t i t l e ,  e .g .  on the study o f f r o th .  Part 5* B eer, should be 

avoided*, and some fu r th e r  examples are g iv en  in  the in s tr u c t io n s  

to  authors quoted in  S e c tio n  2 .1 .

S u b t i t le s  which are not a sso c ia te d  w ith  numbered p arts  showed 

a much le s s  c o n s is te n t  p a tte r n . Th%r were most common in  the 

B r it is h  Journal o f  S o c io lo g y  and the Journal de chimie p h ysiqu e, 

and le a s t  common in  the Z e it s c h r if t  fur p h y s ik a lisc h e  Cheadev A 

popular fo m  in  so c io lo g y  and hum anities i s  a m etaphorical or cr y p tic  

t i t l e ,  fo llo w ed  by a (m o re -o r -le ss) exp lan atory  s u b t i t l e ,  e .g .

The TEA s e t :  t a c i t  knowledge and s c i e n t i f i c  networks 

(S c i .  S tud . , 1974)

R igh t, l e f t  and cen tre : the Second Spanish  R epublic  

(H is t .  J . .  1972)
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Sunt lacrim ae rerum: a study in  the lo g ic  o f  pessim ism  

(P h ilosop h y, 1970)

Robertson and Kapur (1972 ), w r it in g  under the t i t l e  'S o c ia l  change, 

em otional d is t r e s s ,  and the w orld  view o f  s tu d e i t s :  an em p ir ica l 

s t u ^  o f  the e x i s t e n t i a l i s t  e th ic  and the s p ir i t  o f s u ffe r in g * ,  

sa id  'C onnoisseurs cf the s u b - t i t l e  may rec o g n ise  in  the p resen t  

case  th a t blent o f th e  p re ten tio u s  and the h a lf- in fo r m a tiv e  which tends  

to ch a ra c te r ise  th e genre.*

S u b t it le s  a lso  a r is e  commonly in  the h u m an ities , e s p e c ia l ly  in  

p h ilosop h y , from the prevalence o f comments o rcr ib ic ism s o f  e a r l ie r  

papers, sometimes fo llow ed  by rejo in d ers  from the o r ig in a l a u th o rs, 

e .g .

C o lle c t iv e  r e s p o n s ib ili iy  -  again (P h ilosop h y , 1969)

The W ensleydale peerage case: a fu r th er  comment (E ngl.

H is t .  Rev. ,  1968)

Such succeeding papers are o ften  in  the fo m  o f  'n otes*  or  

'com m unications*, hence the high proportion  o f  n on su b stantive  

s u b t i t le s  f o r  th ese  typ es o f p ap ers. O therw ise, the use o f a 

non-part s u b t i t le  gppears to  be caerely a s t y l i s t i c  op tio n , a v a ila b le  

to  w r ite r s  in  any a rea .

2 .6 .2  Lengths o f  s u b t i t le s  and main t i t l e s

The mean numbers o f  a l l  words and su b sta n tiv e  words were counted  

in  the p art and non-part s u b t i t le s  in  the Journal o f  Organic C h o a istry , 

and in  the non-part s u b t i t le s  in  the E nglish  H is to r ic a l  Review. The 

r e s u lt s  are shown in  Table 2.5* I t  i s  in t e r e s t in g  to note th a t fo r  

t i t l e s - w i t h o u t - s u b t i t le s  th e  numbers o f words were alm ost id e n t ic a l  

in  the two jo u r n a ls . Not s u r p r is in g ly , t it le s -^ /v ith -s u b t it le s  con ta in ed  

s ig n i f ic a n t ly  more words and su b sta n tiv e  words on average than t i t l e s  

w ith o u t. For t i t l e s  in  a s e r ie s ,  the s u b t i t le s  tended to  be much 

lon ger  than themain t i t l e s  -  no doubt because th e  main t i t l e  was
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chosen to be gen era l eaough to cover a number of r e la te d  stu d ies*

The d if fe r e n c e  in  len g th  between main t i t l e s  and non-part s u b t i t le s  

was not s ig n i f ic a n t  ( t  = 0 ,8 8  fo r  th e Journal of Organic Chem istry) -  

again  in d ic a t iv e  o f  the lack  o f  any general p a tte r n  t o  such usage.

2 . 6 .3  Overlap o f su b sta n tiv e  words in  s u b t i t le s  and main t i t l e s

T able 2 .5  shows th a t the p roportions o f s u b s ta n t iv e  words in  the 

s u b t i t le s  were s ig n i f ic a n t ly  low er than in  th e main t i t l e s .  This is  

due to ( i )  th e  r e p e t i t io n  o f  su b s ta n tiv e  words in  the s u b t i t l e ,  in  

which case  th ey  were not counted a g a in , and ( i i )  the use o f 

n on su b stan tive  s u b t i t l e s .

To examine redundancy in  the su b sta n tiv e  words in  s u b t i t l e s ,  

the numbers which were id e n t ic a l ,  e q u iv a le n t , o r  in  a g en er ic  

r e la t io n s h ip  w ith words in  the main t i t l e  were a s s e s s e d .  The 

r e s u lt s  are g iven  in  Table 2 .4 .

I t  can be seen  fr c a  "the Table th a t the g r e a te s t  degree o f  

redundancy occurred in  the part s u b t i t le s  o f  the s c i e n t i f i c  jo u r n a ls .  

This u su a lly  arose  from a substance or process b ein g  named in  the  

main t i t l e  and the name being  repeated  in  the s u b t i t l e ,  or e l s e  a 

c la s s  o f substances or creatures occurred in  the main t i t l e  and a 

s p e c i f i c  member in  the s u b t i t le .  Terms in  such a g e n e r ic  r e la t io n s h ip  

are e s p e c ia l ly  common in  ch em istry . As mentioned in  S ec tio n  2 .6 .3 ,  

th e  non-part s u b t it le  i s  p r im arily  a s t y l i s t i c  d e v ic e , and l e s s  

fr e q u e n tly  fu n ctio n s to make concepts in  the heading more ^ e c i f l c .

When both a gen eric  term and a more s p e c if ic  term occur in  th e  

same t i t l e ,  e .g .  ' lan th an id e system s* and ‘cerium ( i l l )  n itr a te *  in :  

I n te r a c t io n s  in  lan th an id e  system s. P art 2 .  Raaan 

study o f  aqueous cerium ( i l l )  n it r a te  (J .C .S . Faraday 

Trans . ,  1973)
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one could argue th a t the gen eric  term i s  redundant, because i t  is  

im plied  by th e  s p e c i f i c  te r n . I f  a f u l l  a llow ance o f  th is  s o r t  

(and fo r  * eq u iva len t ' terms) were made in  the va lu e  o f  mean su b sta n tiv e  

words per t i t l e  fo r  J .C .S . Faraday T ran saction s, a c o r r e c tio n  of

-  /  2  X \  ~I ]Û. ^ “0 .2 7  su b sta n tiv e  words
^100 100/  \100  100/

should  be m d e . This would be the la r g e s t  c o r r e c t io n  to be a p p lied

fo r  any jou rn a l. (As exp la ined  in  S e c t io n  2 .if, a c o r r e c t io n  te,s

a lread y  been a p p lied  for exact r e p e t i t io n  o f su b sta n tiv e  words in

s u b t i t l e s . )  However, w h ils t  such a c o r r e c t io n  should no doubt be

made in  measuring the th e o r e t ic a l  in form ation  con ten t o f  a t i t l e ,

i t  may be in ap p rop ria te  i f  a s s e s s in g  the va lu e o f  a t i t l e  fo r

in form ation  r e t r ie v a l  purposes. I f  a search er  was lo o k in g  f o r  papers

on lan th an id e system s, he would have to  sea rch  fo r  th e  names o f  each

o f th e fou rteen  lanthanons to  p ick  up a l l  o f  them, and o th er  c la s s e s

( e .g .  in s e c t i c id e s ,  towns in  E n^and, mammals) co n ta in  so many

members that search in g  fo r  each in d iv id u a lly  i s  im p ra ctica b le . Thus

the gen eric  term may enable r e t r ie v a l  when the s p e c i f i c  term s, even

though making the generic term 'redundant', would n o t . The value

o f in c lu d in g  fa m ily  or h igher group names in  t i t l e s  i s  mentioned in

th e  In str u c tio n s  to  Auihors o f  the B o ta n ica l Journal o f th e  Linnaean

S o c ie ty  (S ec tio n  2 . l ) .

S in ce  th e  e f f e c t s  o f  redundancy in  s u b t i t le s  were r e l a t iv e l y  sm a ll 

(and would not a f f e c t  con clu sion s about v a r ia tio n s  in  in form ation  

content w ith  s u b je c t ) , and th ere  are  strong p r a c t ic a l  grounds fb r  

t r e a t in g  such redundancy as v a lu a b le , i t  was decided  not to make 

c o r r e c tio n s  to  th e  v a lu es  reported  in  Table 2.2#

2 .7  TITIE LENGTHS IN CHARACTERS

The e x is te n c e  o f  a r e la t io n s h ip  between the le n g th  o f  a t i t l e ,  

in  terms o f  number o f  ch a ra cters, and i t s  value fo r  r e t r ie v a l  was
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mentioned in  S ec tio n  2.3*3* Another reason fo r  look in g  at t i t l e  

len gth s in  ch aracters i s  t h e ir  e f f e c t  on KWIC in d ex in g . In a 

KWIC in d ex , only one l in e  i s  a v a ila b le  per t i t l e ,  w ith  a lim ite d  

number o f  character p o s it io n s .  I f  a t i t l e  has more characters i t  

w i l l  be truncated , and some in fo r n a tio n  w i l l  be l o s t .

Kaplan (l9 5 5 ) made a study o f  the number o f  words on e i th e r  

s id e  o f a keyword w hich are needed t o  r e so lv e  the am biguity o f  i t s  

v ariou s sen se s . His t e x t s  were from books in  exact s c ie n c e s .  One 

preceding word o f  co n tex t was th e  l e a s t  e f f e c t iv e ,  b e in g  s ig n i f ic a n t ly  

worse than one fo llo w in g  word. One word on each s id e  was more 

e f f e c t iv e  than two preceding or two fo llo w in g , w h ile  two words 

on each s id e  were comparable in  e f f e c t  to  the e n t ir e  sen tence in  

w hich th e  word occurred .

The mean len g th s o f keywords in  the t i t l e s  of v a r io u s jou rn a ls  

are g iven  in  Table 2 .7»  For E n glish  t i t l e s  in  chem istry  and h is to r y ,  

the mean len g th  i s  about seven  l e t t e r s .  Thus, to  accommodate a 

keyword w ith  two keywords on each s id e  a mean o f about ifO ch aracters  

w i l l  be required  -  and l e s s  i f  some o f  ihe co n tex t words are non

keywords. The numbers of ch aracters per l in e  in  some published  

MIC indexes are g iv en  in  Table 2 .6 .  These l in e  le n g th s  should be  

adequate to con ta in  two words on each s id e ,  though some indexes  

(perhaps fo r  improved l e g i b i l i t y )  g ive  on ly  the fo llo w in g  c o n te x t .  

TABLE 2 .6  Context in clu d ed  in  some MIC indexes

Index
(1978 e d it io n )

C haracters
b efore
keyword

Characters 
o f  keyword 
and a f te r

T otal

B io lo ^ c a l  A bstracts 20 35 55

C hanical T it le s 29 38 67

Geo A bstracts 0 70 70

J . Am. S oc. I n f .  S c i . 0 ^  60  ̂ 60
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However, the co n tex t o f  keywords in  a MIC index i s  in tended  

n ot on ly  to  r e s o lv e  the sense o f ihe keyword but a lso  to coord inate  

i t  with other keywords -  as i s  norm ally done in  a mechanised sea rch . 

Johnston (1978) has reported  some searches conducted a t ihe M in istry  

o f  A g r icu ltu re , F ish e r ie s  and Food where relevan t r e fe ren ces  were 

m issed  u sin g  the BASIC Index o f  B io lg ic a l  A b str a c ts , but r e tr ie v e d  

in  o n - lin e  search ing  by co o rd in a tio n  o f  t i t l e  words Which the form er, 

because o f the lim ite d  co n tex t g iv en , d id  n o t show.

To a llow  a l l  the p o s s ib le  coord inations o f t i t l e  keywords in  

a M IC in d ex , the l in e  len g th  would have to  be s u f f i c ie n t  to  

accommodate the e n t ir e  t i t l e .  A study was "therefore made o f  th e  

d is tr ib u t io n  of t i t l e  len g th  to  see what p rop ortion  o f  t i t l e s  can 

be shown in  fU l l  fo r  various l i n e  le n g th s .

For carry in g  out "the stud y  reported  in  S e c tio n  2 .8 ,  lOOO 

t i t l e s  from h is to r y  jou rn a ls and lOOO t i t l e s  from philosophy  

journals had been punched onto card s. A program was w r itte n  in  

Fortran to  read data from th e se  card s, to  determ ine the t i t l e  

len gth  in  ch a ra cters, and then  to produce a h istogram  o f the 

d is tr ib u t io n  u sin g  "the CERN HBOQK rou tin es  a v a ila b le  on "the 

L e ic e s te r  U n iv ers ity  computer. A ll  lOOO t i t l e s  were used f o r  the  

philosophy sample, but the h is to r y  sample was lim ite d  "bo th e  2if8 

t i t l e s  from the E n ^ ish  H is to r ic a l  Review. The data from "the 

histogram s were th en  r e p lo tte d  as t i t l e  le n g th  aga in st cumulated  

percentage o f t i t l e s ,  and "bhe graphs are shown in  F igures 4  and 5* 

S im ila r  data were ob ta ined  by manual cou n tin g  f o r  a sample o f  lOO 

t i t l e s  in  J .C .S . Faraday Tr are actio  ns » and the r e s u lt s  are p lo t te d  

in  F igure 6 .

As can be seen  from the graphs, a l in e  le n g th  o f  ~J0 ch a ra c te rs , 

as in  Geo A b stra c ts , would a llo w  93^ o f  p h ilosop h y  " titles  to be
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FIGURE 4 , T i t l e  le n g th  d i s t r ib u t io n  in  Enol.Lsh 

H i s t o r i c a l  R eview  (248 t i t l e s )
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FIGURE D is t r i b u t io n  of le n g th s  o f  t i t l e s  in  p h ilo sophy  

(1 0 0 0  t i t l e s )
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FIGUES 6. T i t l e  l e n g th  d i s t r i b u t i o n  in  U .C.S. Faraday

Trans. I (1973) (100 t i t l e s )
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p rin ted  in  f ü l l  and 80^ o f  h is to r y  t i t l e s ,  but on ly  29^ o f  chem istry  

t i t l e s .  A l in e  length  of about 130 ch aracters would be needed to 

accommodate 80^ o f  the ch em istry  t i t l e s .  Presumably the e d ito r s  

o f  C h ^ ic a l T it le s  have weighed the b e n e f it s  o f  in clud ing  more 

o f the in form ation  in  t i t l e s  a g a in st  th e  in crea sed  s iz e  o f  the  

index, but i t  i s  c le a r  th a t a good d ea l of t i t l e  in fo o r a tio n  i s  

b ein g  l o s t ,  so lead ing  to u s e fu l coord in ation s not b e in g  p icked  

up.

To examine whether t i t l e s  in  d if f e r e n t  languages d i f f e r  in  

t h e ir  numbers o f ch a ra cters , the mean t i t l e  length s were determ ined  

o f  French t i t l e s ,  in  the Journal de Chernie physique and Annales ; 

Economies, soci^ të's, c i v i l i s a t i o n s  and o f  German t i t l e s  in  the 

Z e it s c h r i f t  fu r  p h y sik a lisch e  Chemie and H isto r isch e  Z e i t s c h r i f t  

fo r  comparison w ith  J .C .S . Faraday T ra n saction s. The r e s u lt s  are  

g iv en  in  Table 2 .7 .  In both su b ject a r e a s , the French and German 

t i t l e s  were o f  very s im ila r  mean le n g th s , but the E nglish  t i t l e s  

were s ig n i f ic a n t ly  sh o rter  -  p a r t ly  due to th e  fa c ts  th a t the  

su b sta n tiv e  words were sh o rter  in  E n g lish  and the prop ortion  of 

su b sta n tiv e  words was h igh er (Table 2 .3 ) .  Thus lon ger  l in e  len gth s  

are needed in  French and German KWIG indexes fo r  the same proportion  

of t i t l e s  to be p r in ted  in  f u l l ,  and somewhat more sto ra g e  space i s  

needed to  ho ld  them on m achine-readable f i l e s .

The p r in c ip le s  o f the Permutera Index, as used in  S c ie n c e  

C ita t io n  Index does lea d  to  each keyword b ein g  coord inated  w ith  a l l  

th e  o th er  keywords in  th e  t i t l e .  I t  r a r e ly  allow s co o rd in a tio n  o f  

more than two keywords (o n ly  when a commonly-cooccurring p a ir  of  

words i s  trea ted  as a s in g le  keyword), and s in c e  th e  p a ir  o f  words 

may be con sid erab ly  sep arated  in  the t i t l e ,  i t  may lea d  to some

69



m is le a d in g  c o o r d in a t io n s .  I t  i s  thus not l i k e ly  to be very  h e l p f u l  

i n  c l a r i f y i n g  a m b ig u i t ie s  i n  th e  sen ses  o f  keywords.

TABLE 2 .7  T i t l e  l e n g th s  in  c h a r a c te r s  in E n g l i s h ,  F rench  and 

German j o u r n a l s  (sample s i z e  = 100)

Journal (1973/4) T it le

mean

len g th  

s . d . mean

C haracters per  
su b sta n tiv e  
wo rd

s . d.

J .C .S . Faraday Trans. I 96.6 3 9 .8 7.45 2 .96

Z. Phys. Chon. 
(L e ip z ig ) 110.2 4 1 .6 11.02 4 .8 0

J. Chim. Phys. 111.6 4 3 .8 9 .0 4 3 .8 7

E ngl. H is t ,  Rev. 54 .3 18.1 7 .1 4 2.61

H is t . Z. 66 .9 30 .9 9.63 4 .3 9

Annales 64 .9 23.6 7 .59 2.61

2 .8  AN EXPERIMENT WITH FREQUENCY WEIGHTING OF TITLE WORDS

2 .8 .1  In trcd u cti on

In S ec tio n  2 .5 ,  the u se fu ln e ss  o f  the t i t l e s  o f  reseach  papers 

in  various su b je c ts  f o r  mechanised r e tr ie v a l  was a sse sse d  in  terms 

o f the number o f su b sta n tiv e  words th a t they con ta in ed , A sh o r t

coming o f  t h i s  method i s  th a t i t  t r e a ts  a l l  su b sta n tiv e  words as 

b e in g  o f  equal value (or , a t l e a s t ,  the mean va lu e o f  words in  each  

su b jec t as b ein g  e u q a l) . I t  is c le a r  th a t a l l  su b sta n tiv e  words in  

a t i t l e  are not eq u a lly  u s e fu l f o r  r e t r ie v a l .  For example, co n sid er  

th e t i t l e  Mhen and why did H astings lo s e  h is  head* (E nglish  H is t

o r ic a l  Review, 1974-) » T his con ta in s th ree  su b sta n tiv e  words
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’H a s t in g s ’ , ’ lo s e '  and 'h ea d '. A searcher look in g  fo r  infb rmati on 

on th e  dem ise o f W illiam  Lord H astings would c e r ta in ly  use the search  

term ’H a s t in g s ',  hut would be u n lik e ly  to th ink  of ' l o s e '  or ’head’ .

A much more u s e fu l word fo r  th e  author to have included  in  the t i t l e  

would have been ’Lord’ which would have allow ed one to d is t in g u is h  

between Lord H astings and the town H astin g s, Su ssex  in  a mechanised 

sea rch .

I t  was th ere fo re  decided to attem pt to  a ss ig n  d if f e r e n t  

w eigh ts to  su b sta n tiv e  words according to th e ir  value in  r e t r ie v a l ,  

so as to  perm it a b e t te r  assessne nt o f  th e  in form ation  content o f  

t i t l e s .

2 .8 .2  Assignment o f  w e ig h ts

I have d iscu ssed  in  the In trod u ction  (S ec tio n  1 .4 ) the us e o f  

a concept of in fo im a tio n  based on p r o b a b i l i t ie s .  Shannon ( 1948) 

p oin ted  out th a t a measure w ith  a lo g a r ith m ic  dependence on 

p r o b a b ili ty  has the d e s ir a b le  property  o f  b e in g  a d d it iv e .  I f  

two independent events have p r o b a b il i t ie s  p  ̂ and p  ̂ r e s p e c t iv e ly ,  

the p r o b a b il i t ie s  o f  th e ir  co-occurrence i s  p^p^, and given  a 

log a r ith m ic  measure o f  in form ation  I = lo g  p [ , the in form ation  

conveyed by the co-occurrence i s  I^ + 1^. S in ce  p.  i s  l e s s  than  

or equal to  one, I can be made p o s it iv e  by r e d e fin in g  i t  as 

-  lo g  Pj .̂

I t  i s  th ere fo re  proposed to  use t h i s  q u a n tity , -  lo g  p^,

as a measure o f  the in form ation  convened by a p a r t ic u la r  t i t l e  word.

The p r o b a b ili ty  o f occurrence o f a word in  a t i t l e  b e lo n g in g  to a

g iven  s e t  can be determ ined by cou n tin g  the number o f tim es i t

occurs throughout th e  s e t  and d iv id in g  by the number of t i t l e s  in

th e  s e t .  So, f o r  example, i f  a word occurs  tw ic e  in  1000 t i t l e s ,

p = 2____ and I  = 8 .9 7 . The in form ation  conten t (IC) o f a com plete
1000

t i t l e  can then be obtained  by summing I fo r  each word in  i t .
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N o n su b s ta n t iv e  words w i l l  n o rm ally  o ccu r  very f r e q u e n t ly ,  so t h a t  p 

w i l l  b e  l a r g e ,  and the c o n t r i b u t i o n  to  th e  IC w i l l  be  s m a l l .

To determine word freq u en cies f o r  words in  h is to r y  and 

p hilosophy  t i t l e s ,  where no m achine-readable data were a v a ila b le ,

1000 t i t l e s  from each s u b je c t  were punched onto c a r d s .  The 

p h i lo so p h y  sample was ta k e n  from the  f i r s t  two is s u e s  o f  th e  

P h i lo s o p h e r ’ s Index  f o r  1975* The h i s t o r y  sample was made up from 

1 9 6 5 -1 9 7 5  volumes o f  t h e  more im p o r tan t  h i s t o r i c a l  jo u r n a l s  

a v a i l a b l e  a t  L e i c e s te r  U n iv e r s i ty  L ib r a r y ,  w i th  a b ia s  tcw ards  

E n ^ i s h  h i s t o r y .  In  key ing  th e  t i t l e s ,  p l u r a l  words w ere  keyed 

as t h e  s i n g u l a r  fo l lo w ed  by ’- s ’ , and d a t e s  o f  the form ' 1914-18* 

were expanded as *1914-1918’ .

The t i t l e s  w ere th e n  s to r e d  on a f i l e  a t  the U n iv e r s i t y  o f  

lÆanche s t e r  R eg iona l Computer C en tre  and p ro cessed  u s in g  the COCOA 

(word coun t and Concordance g e n e ra t io n  on A t la s )  package to g ive  a 

l i s t  o f  words and t h e i r  f r e q u e n c ie s  in  a l p h a b e t i c a l  o r d e r .

Hyphens were t r e a t e d  as  word d e l im i t e r s  -  hyphens n o t  so r e q u i r e d  

h av in g  been  e l im in a te d  a t  the key in g  s ta g e .  From th e  f r e q u e n c ie s ,  

t h e  in fo rm a t io n  I  a t t r i b u t e d  t o  each word as d e f in e d  above cou ld  be 

c a l c u l a t e d .

F o r  word f r e q u e n c ie s  in  chem ical t i t l e s ,  a copy o f  th e  *KLIC’

(Key L e t t e r  In  C ontex t)  L i s t  was borrowed from UKCIS. T h is  shows 

th e  f r e q u e n c ie s  of words and word fragm en ts  o c c u r r in g  more than  tw ice  

i n  a  s i x  month p e r io d  o f  Chemical T i t l e s , and i s  based  on 65,000 

t i t l e s .  In  Chemical T i t l e s  chem ical names a r e  s p l i t  up in to  u s e f u l  

f rag m en ts  and e n t r i e s  made in  th e  KWIC index  f o r  each f rag m e n t.

Thus I v a lu es  were ob tained  fo r  each f  ragne nt o f chem ical names ra th er  

than fo r  each word. With a sample s i z e  o f  6 5 ,000 , the maximum 

p o s s ib le  I  i s  -  logg  (5 /6 5 ,0 0 0 ) = 1 4 .4 , whereas for  "the h is to r y  

and p h ilosop h y  sam ples the iraxiaum value is  log^ IOOO = IO.O.
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F o r  i n t e r e s t ,  the  tw enty  most f r e q u e n t  words i n  the t h r e e  

sam ples ,  to g e th e r  w ith  t h e i r  f r e q u e n c ie s  and I  v a lu e s ,  a r e  g iv e n  in  

T ab le  2 .8 .  S in c e  th e y  a r e  c o n s id e re d  to be of no v a lu e  i n  r e t r i e v a l ,  

n o n s u b s ta n t iv e  words were a s s ig n e d  no I  v a l u e .  The d i f f e r e n t  

f r e q u e n c ie s  o f  words o f  t h e  same rank i n  t h e  d i f f e r e d ;  samples a re  

p r i n c i p a l l y  a consequence o f  the d i f f e r e n t  a v e ra g e  le n g th s  o f  t i t l e s ,

TABLE 2 .8  Ranks, f r e q u e n c i e s ,  and I  v a lu e s  o f  t h e  tw e n ty  most 

f r e q u e n t  words in  t i t l e s  in  c h e m is t ry ,  h i s t o r y  and p h i lo so p h y .

SAMC

CHEMISTRY*

F r e q ./  
1000 I  
t i t  le s

HISTORY

F r e q ./
1000
t i t l e s

I

PHILOSOPHY

F req ./
1000 I  
t i t l e s

1 o f 1382 - the 1094 - th e 484 -

2 and 482 - o f 595 - o f 476 -

3 th e 466 - and 437 - and 436 -

4 in 422 - in 415 - in 175 -

5 on 141 - a 160 - a 159 -

6 by 138 - century 101 3 .3 on 154 -

7 a 132 - to 76 - to 66 -

8 a c id , - s 113 3 .7 on 53 - th eory 58 4 .1

9 d i 108 4*4 En^and 51 4 .3 phi lo se  phy 47 4 .4

10 e f f e c t ,  - s 104 3 .3 new 49 4 .4 lo g ic 43 4 .5

11 w ith 102 - ea r ly 42 4 .6 fo r 43 -

12 fo r 84 - fan 38 - an 40 -

13 2 74 - (E n ^ ish 38 4 .7 language 27 5 .2

14 from 71 - B r it is h 36 4 .8 as 26 -

15 to 58 - trade 30 5.1 (problem 25 5 .3

16 1 56 - American 29 5.1 (.concep t 25 5 .3

17 3 53 -
, 1

economic 29 5.1 note 24 -

some 29 — r ep ly 24 -
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RANK

CHEMISTRY*

Freq.
1000
t i t l e s

I

HISTORY

Freq. 
1000 
t i t  le s

I

PHILOSOPHY

Freq.
1000 I 
t i t  le s

18 m ethyl 52 4 .0

19 r e a c t io n , - s 51 4 .1 fo r 27 - i s  23

20 o x id e , - s 51 5 .2 h is to r y 27 5 .2 sc ie n c e  21 5*6

p o l i t i c  s 27 5 .2

south 27 5 .2

♦Frequencies taken from Heaps (l9 7 5 ) ( th e  KLIC L is t  does not 

in c lu d e  stop-w ords) but I values computed from KLIC L is t  data

2 .8 .3  E valuation  o f  t i t l e s

(a) Chemistry The sample o f  chem istry t i t l e s  chosen  fo r  

ev a lu a tio n  c o n s is te d  of ( i )  th e  f i r s t  tw e n ty -fiv e  t i t l e s  in  each 

of th e  1976 volumes of the Journal o f the Chemical S o c ie ty :  Faraday

T ra n sa ctio n s, the Journal o f Organic C hem istry, and A n a ly tic a l  

C hem istry and ( i i )  f iv e  t i t l e s  appearing in  Chemical T i t le s  from 

each o f the Journal o f Economic Entomology, the Journal o f the 

S c ie n c e  o f  Food and A g r ic u ltu r e , the Journal o f  the S o c ie ty  o f  

Dyers and C o lo u r is ts , N uclear Technology and Polymer Engineering  

S c ie n c e , to  g ive  examples of t i t l e s  from fr in g e  a rea s . For words 

n ot in  the KLIC l i s t  (because th ey  occurred few er than th ree  tim es  

in  th e  sample u se d ), the naximum v a lu e  o f  14*4 was u sed . The I  

v a lu es  for  each fragm ent ard s u b s ta r t iv e  word were summed fo r  each 

t i t l e ,  and the mean IC per t i t l e  was c a lc u la te d . For comparison  

w ith th e  h is to r y  and ph ilosophy t i t l e s ,  IC va lu es  were a ls o  c a lc u la te d  

w ith  a maximum at 1O per fragm ait. The r e s u lt s  are shown in  Table 

2 .9 .
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TABLE 2 .9  Mean IC v a lu e s  o f t i t l e s  in  cheia ical jo u rn a ls

Mean words Mean words Mean IC Mean IC
Journal per t i t l e  or  fr a g -  (max I  ̂ (max I  =

ments per = 10) 14*4)
t i t l e

J .C .S . Faraday Trans actio  ns 15*2 (5*7) l6 .6  (6 .7 )  87*6 (31*0) 9 2 .4  (34*6)

Journal o f Organic C h sn istry12 .3  (6 .6 )  14*2 (7*4) 78.1 (4 0 .8 )  85*9 (44*8)

A n a ly t ic a l Chemistry 12 .4  (4*2) 12 .9  (4*3) 7 4 .6  (2 1 .6 )  79*4 (2 1 .6 )

(F ringe area s) 10 .2  (3*8) 10 .6  (4*0) 64*5 (24*9) 71*1 (2 8 .6 )

Mean 12 .5  (5*5) 13*6 ( 6 . l )  76 .2  (2 9 .6 )  8 2 .2  (3 3 .9 )

NOTE: standard d e v ia tio n s  given  in  brackets

The d if fe r e n c e s  in  IC v a lu es  betweai th e  jou rn a ls  a re  la r g e ly  

due to  d if fe r e n c e s  between the œ an  numbers o f  words or fragm ents 

per t i t l e ,  but th e  mean I  va lue o f words and fragments in  the 

’ frin ge*  areas is â g n i f i c a n t l y  h igher than t in t  in  the Journal ^ 
Organic Chem istry( t  = 3*0, p < O .O l). The f r in g e  areas have t i t l f i  

words w hich are r e la t iv e ly  unusual in  chemical t i t l e s ,  w h ile  organ ic  

ch em istry  t i t l e  words a re  o ften  long chem ical names made up from 

r e la t iv e ly  common fra g n en ts . C oordination o f search  terms i s  th u s  

l i k e l y  to  be more necessary  in  searches in  organic ch em istry .

Of the lOO t i t l e s  in  the t o t a l  sample, 59 could be evaluated  

e x a c t ly  s in c e  th ey  contained  o n ly  words found in  the KLIC in d ex .

The IC va lu es o f  t i e  se  t i t l e s  are p lo tte d  a g a in st t i t l e  len g th  in  

words in  Figure 7 . The b e s t  s t r a ig h t  l in e  through the p o in ts  was 

c a lc u la te d  and was found to be

IC = ( 5 .0 5  X number o f  words) + 14*13 

and the c o r r e la t io n  c o e f f ic ie n t  r  was 0.87* The c o r r e la t io n  

c o e f f i c ie n t  between IC ( fo r  th e  59 t i t l e s  eva lu ated  e x a c tly )  and 

the number of su b s ta n tiv e  words was a lso  0.87* The b est  s tr a ig h t  

l i n e  was c a lc u la te d  f o r  a l l  100 t i t l e s  eva luated  w i t h  a maximum
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FIGURE 7 . R e la t io n  b etw een  in fo .n r a t io n  c o n te n t

( - lo g ^ f )  and t o t a l  nuniber o f  w ords f o r  cherrdstry  

t i t l e s

X

4

Oi..n
Oa q



I  v a lu e  o f  10. I t s  equation  was

IC = (5*31 X number of w cr&s) + 9*82 

and the c o r r e la t io n  c o e f f i c i e n t  was 0 .9 2 . Thus about 85^ o f  the  

variance in  IC can be e:q>la in e d by r e g r e s s io n  on th e number o f  

words. I t  th e r e fo r e  seems th a t  e v a lu a tio n  o f  t i t l e s  on the b a sis  

o f  freq u en cy-w eigh tin g  does not o f f e r  a su b sta it i a l  advantage over  

a sim ple e v a lu a tio n  by th e t o t a l  number o f words.

The t i t l e  g iv in g  r i s e  to  the poin t fu r th e s t  above th e  l in e  in  

Figure 7» i . e .  having th e h ig jie st IC in  r e la t io n  to  i t s  number of 

words, was:

E lectroch em ica l red u ction  o f  d ibrom oketoœ s in  a c e t ic

8 .2  7 .1  12 .7  9.1 7 .6  7 .7

a c id . Convenient sy n th e tic  rou te  to  h ig h ly  branched 

3 .7  10 .9  7 .8  9 .9  9 .3  10.6

-  ac e t oxyke to n e s .

12 .7  6 .5  -  TOTAL: 131.6

w h ile  the one w ith  th e low est IC in  r e la t io n  to  i t s  number o f  words 

was :

Quneching o f  th e  lum inesced: s t a t e  o f  the uranyl ion

9 .9  9 .9  6 .2  9 .9  5 .3

by m etal io n s . Evidence fo r  an e lec tro n  tr a n s fe r  . mechanism.

5 .6  -  7.8 5 .8  6 .6  5 .9

TOTAL: 7 2 .9

One o f the main cau ses o f  the high IC o f the f i r s t  t i t l e  i s  fra g 

m entation o f  the organ ic ch em isa i names. The second t i t l e  is  la c k in g  

in  any p a r t ic u la r ly  in freq u en t t i t l e  words ( i , e .  words o f  h i ^  I  

v a lu e ) .
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(b) H isto r y . F i f t y  t i t l e s  in  h is to r y  p e r io d ic a ls  were e v a lu a te d ,  

taken  from the o r ig n a l  sample used in  the frequency a n a ly s is .  They 

com prised f i f t e e n  each from th e  E n glish  H is to r ic a l  Review and 

Economic H istory  Review, and f iv e  each from the Canadian H is to r ic a l  

Review, H isto r y , th e  Journal o f  Southern H istory and Past and P r e se n t . 

A ll  words cou ld , o f  co u rse , be evaluated  e x a c t ly  (w ith  re fe ren ce  to  

the o r ig in a l  sam ple), and th e  maximum I value was 1 0 .0 . A graph o f  

the number o f words per t i t l e  a g a in s t  th e  IC of the t i t l e  is  shown 

in  F ig ir e  8 . The b est s tr a ig h t  l in e  was c a lc u la te d  as

IC = (4 .2 2  X no. o f  words) + 7*64 

and the c o r r e la t io n  c o e f f i c i e n t ,  r ,  was O.8I .  The mean number o f  

words per t i t l e  was 8 .3 ,  and the mean IC per t i t l e  was 4 2 .6 .

The co n tr ib u tio n  per word to th e  IC o f  a t i t l e  in  h is to r y  i s  

thus l e s s  than th a t per word in  chem istry (w ith a maximum I  o f  IO)

-  due la r g e ly , no doubt, to fragm entation  of words in  Chem istry.

The c o r r e la t io n  o f  IC w ith number o f wcrds i s  le s s  than in  ch em istry , 

only  66^ o f  the varian ce b ein g  e x p lica b le  by r e g r e s s io n . This may, 

however, be due to the le s s  r e l ia b le  va lu es o f I  a r is in g  from the  

sm a ller  sample s i z e  used in  th e ir  ca lc u la tio n #  Examples o f  h ig h -  

and lo w -sco r in g  t i t l e s  in  r e la t io n  to  th e ir  len g th s are;

E n ^ is h  hum anitarianism  and the co lo n ia l mind : W alter

4 . 7  10 .0  5 .6  7 .4  8 .4

Bromley in  Nova S c o tia  lB 13-1825

1 0 .0  10 .0  10 .0  10.0  8 .0  TOTAL: 8 4 .1

and (a ls o  of th ir te e n  words):

Govemaent expend iture aM  the growth o f  the p r in t in g  in d u stry

5 .9  10 .0  5 .6  10 .0  5 .7
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FIGURE 8. R e la t io n  between in fo rm a tio n  c o n te n t  ( - lo g ^  f ) 

and t o t a l  number o f  words f o r  h i s t o r y  t i t l e s

0—0

-00 oc
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in  th e  n in e teen th  cen tu ry

5 .5  3 .3  TOTAL: 4 6 .0

The f i r s t  t i t l e  in d ic a te s  f a i r l y  p r e c is e ly  a person , a p lace and 

a time p e r io d , v à iile  the second in d ic a te s  on ly  the h ro a i time period#  

The IC v a lu es  do, th ere fo re , seem to  be in  l in e  w ith  s u b je c t iv e  

assessm ents of the t i t l e s ,

(c )  P h ilo sop h y . F i f t y  of the sample o f  ph ilosophy t i t l e s  were 

ev a lu a ted . The maximum p o ssib le  I  was again  1 0 ,0 . A graph was 

not p lo t te d  in  t h is  case , but th e  b e s t  s tr a ig h t  l in e  was c a lc u la te d  

to  be

IC = (4-.97 X no. o f words) + 3 .42  

and the c o r r e la t io n  c o e f f i c i e n t ,  r ,  was O.8 4 . The mean number o f

words per t i t l e  was 5.9> and the mean IC per t i t l e  was 3 2 .6 . The

co n tr ib u tio n  per word to th e IC o f  the t i t l e s  i s  thus very  s im ila r  

to th a t in  h is to r y , as i s  to be expected  from the s im ila r  word 

frequency d is tr ib u t io n  (see  next S e c t io n ) .  I t  i s  p o s s ib le ,  however, 

th a t la r g e r  samples s iz e s  might make a d if fe r e n c e . H istory  t i t l e s  

may con ta in  a large v a r ie ty  o f personal names and p lace names n o t  

matched in  p h ilosop h y.

2 . 8 . 4  T h e o r e tic a l tr e a to e n t

Z ip f ’s (1949> p . 24) f i r s t  iaw, v h ich  a p p lie s  to  words of 

frequency ( i . e .  h i ^  rank when arranged by frequency) i s  th a t th e  

product o f  the rank, r ,  and frequency, f ,  i s  a constant c .  Thus

lo g  r  + lo g  f  = lo g  c

lo g  f  = lo g  c -  log  r .
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I f  a graph i s  p lo t te d  o f  lo g  frequency aga in st lo g  rank, the r e s u lt  

should th e r e fo r e  be a s tr a ig h t  l in e  (a t le a s t  f o r  the digV,frequency 

p art) w ith  s lo p e  -1 .

To check on how w e ll  the freq u en c ie s  from the an a lyses of h is to r y  

and ph ilosophy t i t l e s  fo llow ed  th is  law, graphs were p lo t te d  o f 

lo g  r  a g a in st - lo g  f  and are shown in  F igures 9 and 10. A fu r th e r  

graph was p lo tte d  fo r  the word freq u en cies  in  Chemical T it le s  as 

reported  by Heaps ( l9 7 5 ) ,  and i s  shown in  F ig ir e  11. As can be seen ,

a l l  th ree  graphs w ere s ig a o id -sh a p ed , but f i t t e d  reasonably  w e ll  to

a s t r a ig h t  l in e  between about ranks 10 and 400 . The grad ien ts o f  

th ese  l in e s  were -0 .7 8  fo r  ch em istry , -0 ,7 7  for  h is to r y ,  and 

-0 .8 0  fo r  p h ilosop h y. These are reasonably c o n s is te n t ,  but su ggest  

th a t a b e t t e r  approxim ation fo r  medium frequency i s

lo g  f  = lo g  c -  o( lo g  r

i , e .  f (r ) = ^c^'^ ( l )

where f  (r )  i s  the frequency o f  a word o f rank r , and o( — 0 .7 9 .

F o llow in g  the argument o f  Booth (l9& 7), the c o n d itio n  for  

s in g le  occurrence is  taken to be

2/T ^  f  (r )   ̂ l /T

where T i s  th e  number cf words (tok en s) in  the sam ple, and, in  

g en era l, f o r  n occurreneces:

n + 1 ^  f (r)  ̂ n
T T

S u b s t itu t in g  for  f  (r )  from equation  ( l)

> ( ; r  > î

a
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FIGURE 9* P lo t  o f -  log  (freq u en cy )  a g a i n s t  log  (rank )  f o r  

words in  1000 h i s t o r y  t i t l e s

lOOI c \ o o o
0 2
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FIGURE 10. P l û t  of -  log  (f requency )  a g a i n s t  log  ( rank )  f o r  

words in  1000 ph ilosophy  t i t l e s

lOO I CODID
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FIGURK 11 , P l o t  o f  -  lo g  ( f r e q u e n c y )  a g a i n s t  lo g  ( ra n k )  f o r  

words i n  Chemical T i t l e s  ( 1 j6^)

(D ata  from H .S .H eaps J .  Chom. I n f .  15 (1975) 54)
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so th a t r  = Cmin
T \

n + 1
and r max

for words o f  frequency f  ( r ) . The number o f  occurrences, i s

g iv e i by

= c T '/«(
( 2 )

The number of d if f e r e n t  words (ty p es) in  the sam ple, D, can be 

found fro m

T f  (d )

s in c e  D i s  the h i p e s t  rank o f  any word, so 

D = o (3 )

The number o f  wcards oc cu rrin g  once only i s  g iv e n  by equation  

( 2 ) as
. 1= c T
'

'i /d  = (1 “ J )

Using th e  va lu es o f  of determ ined from F igures 9 -  11, the p red ic ted  

va lu es o f  I^/D are:

C hem istry 0 .5 9

H isto ry  0 .5 9

P h ilosophy O.5 8 .

In th e  frequency a n a ly s is  performed u s in g  COCOA for  th e h is to r y  and 

p h ilosop h y  t i t l e s ,  th e  v a lu es  obtained were:
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H istory: D = 2591, = 1607, I^ D  = 0 .6 2

P h ilo sophy: D = 1947, = 1235, I^ D  = 0 .6 3

Thus the p red icted  va lu es agree w ilh th e  a c tu a l va lu es to w ith in  

about Tfo»
The inform ation  v a lu e  o f  a word o ccu rr in g  n tim es in  IOOO 

t i t l e s  was d efin ed  in  S e c t io n  2.9*1 to be

-  log . n

1000
= 6 .908  -  lo g g  n

Combining th is  w ith equation (2 )  , th e  t o t a l  IC o f  a l l  the words 

occu rrin g  n tim es in  IOOO t i t l e s  w i l l  be g iv en  by

i\̂  f\
r\ ~  1

1 1 ( 6.908 -  lo g g  n )

n • (n  + 1)

T herefore the mean IC o f  a t i t l e  co n ta in in g  t  words out o f a l l  th e se  

T words w i l l  be

t c 

T f\ -1

(6 .9 0 8  -  loggn)

n

assuming th a t the words are randomly d is tr ib u te d  through the t i t l e s .  

U sing equation  (3 ) :

IC
T

^  n (6 .908  -  log^n) 1 _ 1
n'/d (n + l)*<^

A program was w r itte n  in  BAS IC to  perform t h is  summation up 

to any d es ired  va lu e  of n , and was run o n - l in e  on the Cyber 

72 computer. The input v a lu es  were:
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H istory : D = 2591, T = 9020, of = 0 .7 7 , t  = 8 .2 8

P hilosophy: D = 1947, T = 6457, c( = 0 .8 0 , t  = 6 .4 6

C hea istry : D = 3300, T = 125OO, c(= 0 .7 8 , t  = 12 .5

The va lu e o f  T for  the ch em istry  sample i s  IOOO tim es the mean 

number of words and fragm ents per t ik  l e ,  1 2 .5 . The v a lu e  of D was 

obtained by ex trap o la tin g  th e  graph of D a g a in s t  T in  Figure 4  o f  

Heaps (l9 7 5 )«  The r e s u lts  a re  shown in  Table 2 .1 0 ,

TAB IE 2 .1 0  Mean IC va lu es fo r  t i t l e s  obtained  t h e o r e t ic a l ly

suamati on to  

n =

IC fo r  

H istory

t i t l e  o f  mean 

Philosophy

len g th

Chemistry

1 14 .7 12.3 38.2

5 31 .0 25.3 88 .3

10 36.8 2 9 .7 109.7

50 4 4 .7 3 5 .4 146.3

100 4 6 .3 36 .5 157.4

The mean value obtained  exp erim en ta lly  fo r  h is to r y  t i t l e s  was 

4 2 . 6 , and fo r  philosophy t i t l e s  3 2 .6 . The c a lc u la te d  v a lu es  agree  

w e ll  w ith  th ese  when I va lu es  fo r  words occurring up to  about 50 

tim es in  1000 t i t l e s  are summed. From Table 2 .8 ,  th is  corresponds 

to  about the change-over p o in t from subs tank iv e to  n on su b stantive  

w ords. The experim ental mean va lu e  fo r  chem istry t i t l e s  was 8 2 .2 ,  

which i s  somewhat low er than the c a lc u la te d  v a lu e  (up to  an estim ated  

n. o f  abcut 20, from Table 2. 8 ) .  This may be due t o  the fa c t  th a t  

a naximum p o s s ib le  I  va lu e corresponding to  3 occurrences in  65 ,000
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t i t l e s  ra th er than 1 in  65,000 t i t l e s  was used in  the experim ental 

determ inati on.

2 . 8 .5  C r it ic ism  o f  the technique

The in form ation  ccntenb o f  words ard t i t l e s  defined  as above i s  

a d ir e c t  measure o f  a word’s r e t r ie v a l  perform ance. A word w ith  

in form ation  con ten t I  occurrs 2  ̂ tim es in  1000 t i t l e s  and the 

g rea te r  the v a lu e  o f  I  the more d isc r im in a tin g  w i l l  the use o f  

th a t word be in  s e le c t in g  from a s e t  o f  t i t l e s .  The I value  

corresponds to  what Sparck Jones (l9 7 2 ) has c a l le d  ' s p e c i f i c i t y * ,  

but i t  does not always agree w ith one’ s in t u i t iv e  id eas of s p e c i f i c i t y .  

For example, in  the f i r s t  chem ical t i t l e  quoted in  S e c tio n  2 .8 .3  

above, the words * h i^ ly *  and 'convenient* had h i# ie r  I  va lu es  

than th e  words 'a c e t ic '  and 'k e to n e s ',  whereas i t  would be hard to 

argue th a t th e y  w ere, in  the normal sense o f  the word, more s p e c i f i c .

I f  one knows th a t  one i s  lo ok in g  fb r a paper w ith the word 'h i^ ly *  

or 'con ven ien t' in  i t s  t i t l e ,  then  th ese  w i l l  be e f f i c i e n t  search  

terms and w i l l  ach ieve h igh  p r e c is io n .  The p o in t i s ,  o f  co u rse , 

th a t th ese  words do not d e fin e  p a r t ic u la r  su b je c ts  but are l i k e ly  

to be d is tr ib u te d  f a ir ly  randomly through th e  s p e c ia l t ie s  cf ch em istry .

S a lt  on e t  a l .  (l975 ) conducted an experiment on the e f f e c t i v e 

n ess of index words in  d isc r im in a tin g  the dccum aits in  a c o l l e c t io n .  

They considered  the documents to be d efin ed  by w eighted  p ro p er tie s  

. . .  which cou ld  be rep resen ted  by "the p o in t in

space to  which a v ec to r  so d e fin ed  p o in ted . A good d iscr im in a to r  

was d efin ed  as one which in creased  th e  sep a ra tio n  o f  th ese  p o in ts  

in  sp a ce . They found, fo r  th ree t e s t  c o l le c t io n s  o f  documents, 

th a t  whai the in d ex  terms were ranked in  frequency order very few 

good d iscr im in a to rs  were in clu d ed  in  the 70^ o f low est frequency
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or t t e  1 ^0  o f  h i p e s t  frequency. In the h is to r y  and philosophy  

sam ples used above, th ese  co n c lu s io n s  imply ih a t most o f the good 

d iscr im in a to rs  are included  among the words occurring  2-9  tim es per 

1000 t i t l e s ,  i . e .  th o se  having I va lu es o f 6 .8  to  9*0.

However, w h i ls t  S a lto n 's  r e s u lt s  may g iv e  some u s e fu l guidance 

fo r  automatic indexing from t e x t ,  or f o r  th e  d es ig n  cf a c o n tr o lle d  

in d ex in g  vocabulary, they do not n e c e s s a r ily  apply  to th e assessm ent 

o f  words which authors have d e lib e r a te ly  chosen  to in clu d e in  th e ir  

t i t l e s .  There w i l l  be cases  where one w ishes to search  fo r  a s in g le  

rare term -  for  exam ple, to  f in d  a l l  reports on a ra re  m ineral 

s in c e  i t s  d isco v ery , or to  see what has been w r it te n  about an 

in d iv id u a l w ith  a very  d is t in c t iv e  surname. In th ese  c a s e s ,  th e  

word o f  very low frequency would be o f  very h igh  va lu e  f o r  sea rch in g .

The more common way of sea rch in g , though, i s  to  combine two 

or more r e la t iv e ly  broad terms w ith an 'AND* op era tor , e .g .

'cadmium AND s o i l ' ,  or 'heart AND tr a n s p la n t '.  The number o f  t i t l e s  

r e tr ie v e d  by coord in a tion  sh o u ld , a t  f i r s t  s ig h t ,  be governed by 

th e  sum of th e  I  v a lu e s . For example, 'amino ' has the I value 5 .9  

and 'a c id ' th e  v a lu e  3*7, so  amino + a c id  has a value o f 9 .6 ,  

corresponding to a frequency of about 1 in  1000 (chem istry) t i t l e  s . 

However, t h is  is  alm ost c e r ta in ^  an underestim ate. 'Amino-acid* 

i s  a common combinati on, and ^ v e n  th a t a t i t l e  con tains the 

fragment 'am ino-' the probabili-fy- th a t i t  a ls o  co n ta in s 'a c id ' i s  

h igh er than fo r  chem ical t i t l e s  in  g e n e r a l. Commonly occurring  

compound terms w i l l  have overestim ated  I va lu es u sin g  the 

tech n iq u e reported  above, because o f th is  dependency in  the occurrence  

o f  th e ir  components. U nfortun ately  the KLIC Index did  not g iv e  

data on the freq u en cie s  o f compound term s, and s e le c t in g  terms f o r
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I n v e s t ig a t io n  ( e .g .  in  Chemical T i t l e s ) would th e o r e t ic a l ly  in v o lv e  

look in g  a t th e  frequency o f co-occurrence of each p o ss ib le  p a ir  o f  

words in  the sample (and one should  not r e a l ly  stop  at p a ir s  !) I t  

would be q u ite  beyond the c a p a b i l i t ie s  o f computer s torage  to  do 

th is  a u to m a tica lly . The in a b i l i t y  to  c a te r  fo r  non-random 

co-occurren ce of words and fragments i s  thus an in h eren t d e fe c t  o f  

th e  method as a means o f  ev a lu a tin g  the in form ation  co n ten ts  o f  

t i t l e  s .

2 .9  THE VOCABULARIES OF TITLES

Some q u a n tita t iv e  measures o f the in form ation  co n ten ts  of 

t i t l e s  have been a p p lie d  above, w ith s p e c ia l  re fe ren ce  to th e  use of 

t i t l e  words in  r e t r ie v a l .  There are a ls o  some q u a l i ta t iv e  fea tu res  

o f t i t l e s  which vary between su b jec ts  and which may have a s ig n if ic a n t  

e f f e c t  on r e t r ie v a l  p o s s i b i l i t i e s .  The varying p reva len ce o f  

s u b t i t le s  has a lread y  been d iscu ssed  in  S e c tio n  2 .6 .

2 . 9 .1  System atic nomenclature

The nomenclature of chem istry perm its searches on two or more 

components o f a compound, fo r  ins tarn e a paper having 'ammonium 

t r i f lu o r a c e t a t e '  in  i t s  t i t l e  could be r e tr ie v e d  by someone 

in te r e s te d  in  ammonium compounds, a c e ta te s  or fluoro-com pounds. 

However, no-one i s  l i k e l y  to want papers on the © lass of p eop le  

w ith  th e C h r istia n  name 'Sam uel', so the word 'Samuel* in  'Samuel 

Johnson* serv es  on ly  to  improve p r e c is io n  when search ing under the 

word *Johnson*. S im ila r ly , topograph ical nom enclature does n o t  

in d ic a te  broader terms in  the h ie r a r c h y . In expanding f u l l y  th e  

concept 'U nited  S ta te s '  fo r  sea rch in g  an h i s t o r ic a l  f i l e ,  one would  

have t o  in c lu d e  th e  name o f  each  s t a t e ,  town, reg io n , e t c .
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2 .9 .2 .  Fragment a t i  on

This mi gilt be regarded as a s p e c ia l  ca se  cf 2 .9 .1 .  In c h e a is tr y ,  

and to a l e s s e r  ex ten t in  b io lo g y  and m edicine, word-fragm ents are  

o ften  m eaningful en o u ^  to  be u s e fu l  in  r e t r ie v a l .  For exam ple, 

the fragment ' - a s e '  w i l l  r e tr ie v e  a la rg e  p rop ortion  o f  enzymes such 

as 'o x id a se* , 'u r e a se ' , ' l i g a s e '  and 'hydrogenase' (as w e l l  as a 

few f a l s e  drops such as 'b a s e ',  ' r e le a s e ' ,  and 'p h a se ')  on a system  

which a llow s le f t -h a n d  tr u n c a tio n . Complex chem ical names such as 

' trans -  2 , 3 “ dim ethyl -  1 -  p h th a lim id o a z ir id in e s* g iv e  r i s e  to  

se v e r a l e n tr ie s  ( f iv e  in  th is  ca se ) in  Chemical T it le s  by b ein g  s p l i t  

b efore each m eaningful fra g m m t. ' Hemocyt o b la s t  os i s  ' is  indexed  

at th ree p o in ts  in  th e  MIC i i^ e x  o f  B io lo g ic a l A b stra c ts . Such 

fragm entation  i s  not p o s s ib le  to  anything l i k e  th e  same ex ten t in  the  

s o c ia l  s c ie n c e s  and hum anities, so  the number o f  en try  p o in ts  w i l l  

be almost l im ite d  to  the number o f  su b sta n tiv e  words.

In th e  experim ent reported  in  S ec tio n  2 .8 ,  I values were a ssig n ed  

to  in d iv id u a l fragm ents, so the nethod took t h is  fa c to r  in to  account*

2 . 9 .3  Dates

An important fa c e t  in  search es in  h is to r y -r e la te d  su b jec ts  w i l l  

o fte n  be d a te . The ways in  w hich t i t l e s  may in d ic a te  coverage o f  a 

p a r tic u la r  p er io d  are many and u n p red ic ta b le . For example, co n sid er  

a search  on 'E n g lish  a g r ic u ltu r e  during the p er io d  1750-185P*. The 

t i t l e  words 'G eorg ian ', 'e ig h teen th -c en tu r y * , *1800-1914'» would a l l  

in d ic a te  th e  in c lu s io n  o f  p o t e n t ia l ly  u s e fu l  in form ation . Thus 

n atu ra l language search ing  seems to present form idable d i f f i c u l t i e s  

fo r  search in g  by d a te , ( i f ,  on the other hand, a t i t l e  i s  lo c a te d  

in  a KWIC index by a word r e la t in g  to another fa c e t  of th e  problem, 

a date g iven  in  th e  con text should  in d ic a te  w hether the t i t l e  is  

r e le v a n t .)  The on ly  s o lu t io n  would seem to be to  requ ire authors 

to  w r ite  date rarg es out in  f u l l  ( e .g .  I 9 l4 - I 9 l8 )  and to employ a
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s p e c ia l  ro u tin e  in  search ing w hich determ ined w hether a s p e c if ie d  

p eriod  in  the search  p r o f i le  overhapped w ith th e  p eriod  s ta te d  

in  tine t i t l e .

2 . 9 .4  M etaphorical T it le s

As mentioned in  S e c t io n  2 .2 ,  t i t l e s  in  ph ilosophy and s o c io lo g y , 

have so fa r  he en used much l e s s  fo r  in form ation  r e t r ie v a l  than  fo r  

ca tch in g  the a t te n t io n  o f brow sers. Authors have "thus d és ig n éd them 

to  show o f f  t h e ir  w it  and e r u d it io n , and to  m y stify  the rea d er , 

rath er than to inform  him, e .g .

'The cow on the roof* (Journal o f  P h ilosop h y . 1973)

'The seven sex es: a study o f  the so c io lo g y  o f  a 

phenomena* [̂ sicj (S o c io lo g y , 1975)

* On the co n stru ctio n  and care o f w h ite  elephants*

(Library A sso c ia t io n  Record, 1968)

Some exaHç»les o f  a m etaphorical t i t l e  fo llo w ed  by a more in form ative  

s u b t i t le  were g iven  in  S e c t io n  2 .6 .1 .

In ev a lu a tin g  such t i t l e s  by counting su b sta n tiv e  words 

(S ec tio n  2 . 4 ) ,  any word not on th e stop l i s t  was counted . To have 

done oth erw ise  would have in vo lved  d ecid ing  what the a r t i c l e  was 

'about* (so ten d in g  towards the comparative tech n iq u es c r i t i c i z e d  in  

S e c tio n  2 .3 .2 ) ,  and im possib le d e c is io n s  on when a m etaphorical use  

o f  a word became a te c h n ic a l u s e , e .g .  'chain* o f a m olecu le, and 

' in te l l ig e n c e *  o f  a computer term in a l. The tech n iq u e thus over

estim a tes  the average in form ation  conten t o f  t i t l e s  in  su b je c ts  where 

such t i t l e s  occur. So a lso  does the freq u en cy-w eigh tin g  techn ique  

o f  S e c t io n  2 .8 .  The words used m etap h orica lly  w i l l  u su a lly  be ra re  

in  th e  su b jec ts  concerned (though th%r may w e l l  be common in  o th er  

su b je c ts ,  e .g .  'cow* w i l l  be common in  a g r ic u ltu r a l t i t l e s ) ,  so  th a t  

th e y  w i l l  be assign ed  h i ^  I  v a lu e s . This may be an argument fo r  a 

low -frequency c u t - o f f  as su ggested  in  S e c t io n  2 .8 .5 *
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2 .10  CONCLUSIONS

Two p r in c ip a l techniques have "beai used to  eva lu ate  th e  in form ation  

con ten t o f  t i t l e s :  counting the number o f  su b sta n tiv e  words, and. 

summing the v a lu e s  assigned  to t i t l e  words depending on the Ig&rithm  

o f  th e ir  freq u en c ies  in  th e  t i t l e s  o f  the su b je c t area .

One of th e main o b je c t iv e s  of d evelop in g  such tech n iq u es was 

to  in v e s t ig a t e  d ifferen c es between su b jec ts  in  th e  in form ation  

con ten t o f t i t l e s .  From a stra ig h t-fo rw a rd  count o f  a l l  words in  

th e t i t l e ,  botany, p h y s ic a l chem istry and pharm acolo^ came h i p e s t ,  

fo llow ed  in  order by en g in eerin g , p h y sic s , organic ch em istry , 

psyohologr, h is to r y , econom ics, so c io lo g y  and p h ilo sop h y . The 

b ig g e s t  gap in  th is  s e r ie s  was between so c io lo g y  (mean = 8 .4  words) 

and p h ilosop h y (mean = 4*5 w ord s). Counting su b sta n tiv e  words ra th er  

than a l l  words hardly a lte r e d  t h is  order. French and German t i t l e s ,  

when tr a n s la te d  in to  E n g lish , had very s im ila r  mean numbers of 

su b sta n tiv e  words to E nglish  t i t l e s  in  the same su b je c t .

A stu(%- o f the frequency d is tr ib u t io n s  o f  words in  the t i t l e s  

of ch em istry , ph ilosophy and h is t c r y  papers showed them to be very 

s im ila r , at l e a s t  fo r  moderate sample s i z e s .  When frequency- 

w eig h tin g  o f  t i t l e  words was a p p lie d , a s tro n g  c o r r e la t io n  was 

found in  each su b jec t between th e  in form ation  con ten t (IC) so  

obtained and the number o f su b sta n tiv e  words in  th e  t i t l e .

Fragm entation o f chem ical names was allow ed fo r ,  and le d  to  chem ical 

t i t l e s  r e c e iv in g  h inder IC v a lu es  in  r e la t io n  to t h e ir  numbers o f  

su b sta n tiv e  words than h is t o r ic a l  and p h ilo so p h ic a l t i t  leg  had.

The m o re-o r -le ss  system atic  nomenclature of chem istry  was 

p oin ted  out as a fu r th er  advantage o f  t i t l e s  in  th a t su b je c t , vd iile  

th e  use o f m etaphorical t i t l e s  in  so c io lo g y  and philosophy i s  a 

fu r th er  d isadvantage th e r e .
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The o v e r a ll  con c lu sio n  o f  th e  work rep o rted  in  th is  ch ap ter i s

thus th a t th e  su b jec t  areas in  which t i t l e s  are lo n g est are a ls o
sKcwo a r e  to  make. tKem

th ose  in  which the t i t l e  wordsy^aee most u s e fu l fo r  r e t r ie v a l .

Counting th e  su b sta n tiv e  words in  t i t l e s  seems to  be a reason ab le

f i r s t  approxim ation f o r  com parison between f a ir - s iz e d  samples

(though fo r  in d iv id u a l t i t l e s  i t  may be u n s a t is fa c to r y ) .  The extra

e f f o r t  in v o lv e d  in  using  fr e q u e n c y -w e i^ tin g  does not seem to  be

j u s t i f i e d .

The areas in  which KlfIC indexes f i r s t  became e s ta b lish e d  on 

a la rg e  sc a le  -  chem istry and b io logy  -  and la te r ,  mechanised  

search in g  on t i t l e  words m edicine, chem istry  and p h ysics -  thus  

correspond to th o se  in  which the t i t l e s  provide most in form ation  

fo r  r e t r ie v a l  purposes. However, the s o c ia l  s c ie n c e s  do not come 

fa r  behind , and th ere  has been a move toward more in form ative  t i t l e s  

in  th e s e  during the la s t  decade or s o .  Mechanised system s are now 

s t a r t in g  to  put up more f i l e s  r e la t in g  to  the s o c ia l  sc ien ce s  from 

w hich referen ces  can be re tr ie v e d  by search ing on t i t l e  words.

However, the supplem enting o f  t i t l e  words by ir d e x er -a ssig n e d  

d e sc r ip to r s  i s  l ik e ly  to remain o f  importance fo r  th e immediate 

fu tu r e , and MIC i s  not an a d eq ia te  type of index given  the p resen t  

forms of t i t l e s  in  the s o f te r  su b je c t a rea s .
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C H A P T E R  T H R E E

AUTHOES’ NAIvIES AND ADDRESSES
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3.1 FUlCTIONS OF NAMES AND ADDRESSES

In lib r a r y  ca ta lo g u es , th e  au th o r 's  name i s  u su a lly  the main heading  

fo r  h is  works. I t  i s  a lso  one o f  the most im portant b ib lio g r a p h ic  

elem ents for  resea rch  papers. A l l  the major secondary s e r v ic e s  have 

author in d ex es . I f  someone knows o f  the e x is te n c e  o f  a paper, he w i l l  

o ften  be more sure o f  the a u th o r 's  name than of the t i t l e ,  and so w i l l  

use the name as a search  term . One might a ls o  search by a u th o r 's  name i f  

one knows o f h is  a c t iv i t y  in  a f i e l d  of in t e r e s t  and w ishes to f in d  what 

he has w r itte n  on h is  vrork. S tudents in  the hum anities may be more 

in te r e s te d  in  a l l  works by a p a r t ic u la r  author ( e ith e r  because th ey  are  

stud y ing  h is  c o n tr ib u tio n  to  th e  d is c ip l in e ,  or because th ey  su b scrib e  to  

h is  sch o o l o f thought) than a l l  works on a p a r t ic u la r  s u b je c t , which i s  the  

normal approach in  the s c ie n c e s .  Even in  the s c ie n c e s , though, one may 

a s s o c ia te  a p a r t ic u la r  author w ith  a p a r tic u la r  approach. The name of a 

known author a ttach ed  to  a paper may make a reader g iv e  more (or  l e s s )  

credence to i t  than he would fo r  an unknown author, and so a f f e c t  whether 

or not he ob ta in s or reads th e  paper. Kuney and W eisgerber ( l9 7 0 ) ,  in  t h e ir  

study o f  th e  behaviour o f  readers o f  the Journal o f Organic Chem istry, 

found th a t 23^ scanned the author index a f t e r  look ing at th e  ta b le  o f  

c o n te n ts .

The fu n ctio n  o f th e  au th or's  a f f i l i a t i o n  is  p a r tly  to  id e n t ify  him 

( e .g .  as Sm ith, J . o f Wanganui C ollege as opposed to Sm ith , J . o f  Mogdon 

Sewage W orks), though authors may, of co u rse , move about. A known 

in s t i t u t io n  or departnent may a lso  se r v e , l i k e  a known a u th or's  name, to  

add, or d e tr a c t , esteem  t o ,  or from, a paper, and to  id e n t i f y  i t  v/ith an 

approach or sch ool o f  th ou gh t. One may w ish  to  search for a l l  papers from 

a p a r t ic u la r  in s t i t u t io n  because of i t s  housing a research  team in volved  

in  o n e 's  area of in t e r e s t .  A lte r n a t iv e ly , one m i^ t  want to know in  what 

areas a department i s  working , though p u b lica tio n s  are l i k e ly  to  r e f l e c t  

the in t e r e s t s  at some tim e in  the p a s t . The Science C ita t io n  Index a llo w s
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search in g  by in s t i t u t io n ,  and on D ia log  the 'corp orate so u rce ' can be 

searched on se v e r a l f i l e s  in c lu d in g  CA C ondensates, P sy c h o lo g ic a l A b s tr a c ts , 

S o c io lo g ic a l  A b str a c ts , and INSPEC.

The au th or's address i s  p r in c ip a lly  o f  u se  fo r  ordering o f fp r in ts  

(and i s  o fte n  g iven  as such in  a fo o tn o te ) .  W ith the easy  a ccess to  

p h otocop iers nowadays, o ffp r in ts  are r e a l ly  on ly  n ecessa ry  fo r  u sers  o f  

secondary se r v ic e s  who do not have a copy o f th e  jo u rn a l e a s i ly  a v a ila b le .  

Posen and P o sen 's  (l9^ 9) study o f  o f fp r in t  req u ests  which they rec e iv ed  

su ggested  th a t k-Ofo were from peop le see in g  th e  t i t l e  in  Current C ontents. 

For such p eo p le , the in c lu s io n  o f th e  f u l l  address o f  th e  author i s  h i^ i ly  

d e s ir a b le , and t h is  can norm ally be done o n ly  i f  the f u l l  address i s  g iven  

in  the o r i g n a l  paper. An a f f i l i a t i o n  w ith ou t an address w i l l  put th e  user  

to  th e  in con ven ience o f having to look i t  up, or , as o fte n  happens, w i l l  

lead  to  h is  w r it in g  o f f  w ith  an inadequate address*
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3 . 2 .  QCCUBRMCE AND POSITION OF AUTHOR DETAIIS

Ten jo u r n a l s  in  each of f i f t e e n  s u b je c t  a re a s  were s e l e c t e d  from 

th o s e  a v a i l a b l e  a t  L e i c e s t e r  U n iv e r s i t y  L ib r a r y .  The samples were chosen 

to  in c lu d e  a F rench  and a German jo u r n a l  where p o s s i b l e ,  w i th  th e  

rem a inder  b e in g  m ain ly  le a d in g  U.K. ard U .S. jo u r n a l s .  The s u b j e c t s ,  

j o u r n a l s ,  p u b l i s h e r s  and c o u n t r i e s  o f  p u b l i c a t i o n  a re  shown i n  th e  ta b le  

i n  th e  A ppendix. For each j o u r n a l ,  th e  p o s i t i o n  of th e  a u t h o r ' s  name, 

a f f i l i a t i o n ,  ad d ress  and f u r t h e r  b io g r a p h i c a l  d e t a i l s  i f  p r e s e n t  were 

reco rd ed  and a r e  shown i n  th e  t a b l e .  I t  was a lso  n o ted  w h e th e r  au thors*  

C h r i s t i a n  names were always, m o s t ly ,  sometimes, o r  n ev e r  g iven .

3 - 2 .1 .  A u th o r 's  names

The a u t h o r ' s  name was g iv e n  f o r  a l l  papers  i n  a l l  th e  jo u r n a l s  s tu d ie d .  

I n  a l l  s u b je c t s  most jo u rn a l s  gave i t  a t  th e  head o f  th e  a r t i c l e ,  b u t  t h r e e  

j o u r n a l s  in  l i t e r a t u r e ,  two in  p h i lo so p h y ,  and two i n  h i s t o r y  had th e  

au thors*  names a t  the end. This is  an in c o n v e n ie n t  p o s i t i o n  f o r  in d e x in g  

purposes (and p o s s ib ly  f o r  r e a d e r s )  and may p e r s i s t  i n  th e  hu m an it ie s  

b ecause  of the l e s s e r  im portance  o f  secondary  s e rv ic e s  t h e r e  a t  p r e s e n t .

The forms in  which a u th o rs  ' names a r e  g iv e n  w i l l  be d i s c u s s e d  in  

S e c t io n s  3-3  and 3-4-

3 - 2 .2 .  A u th o rs '  a f f i l i a t i o n s

N ea r ly  a l l  jo u rn a l s  gave the au thors*  a f f i l i a t i o n ,  th e  e x c e p t io n s  

b e in g  tvfo jo u r n a l s  in  p h i lo s o p h y ,  one in  p o l i t i c s ,  one i n  econom ics, two i n  

l i t e r a t u r e ,  and two i n  h i s t o r y .  Whereas i n  a l l  the  p h y s ic s  jo u r n a l s  and 

a l l  bu t one of th e  chem is try  j o u r n a l s  t h e  a f f i l i a t i o n  was g iv e n  a t  th e  

head of th e  p a p e r ,  i t  was g iv e n  a t  th e  end i n  s i x  jo u rn a l s  i n  p h i lo so p h y ,  

s ix  i n  m a them a tic s ,  and f i v e  i n  l i t e r a t u r e .  S in c e  the  a f f i l i a t i o n  se rv es  

p a r t l y  to  i d e n t i f y  th e  a u th o r  and a l s o  has some fu n c t io n s  i n  common w ith  

th e  a u t h o r ' s  name, i t  would seem most u s e f u l  to p r i n t  t h e  two to g e th e r .
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3 .2 .3 *  A uthors* ad d re s se s

The o ccu rren c e  o f  au thors*  a d d re s s e s  i n  th e  jo u r n a l s  sampled i s  shown

in  Table 3*1*

TABLE 3 .1 . Occurrence of au thors' addresses by su b ject (sam ple s iz e  = 10)

Subject
No. o f  journals  
w ith  authors* 
addresses

S u b ject
No. o f  journal 
w ith authors*  
addresses

Philospphy 1 B iochem istry 10

P sychology 6 + 1 * Botany 9

S o cio lo g y 0 Zoology 9

P o l i t i c s 0 M edicine 10

Economics 2 E ngineering 6

Mathematics 8 L itera tu re 0

P h ysics 10 H isto ry 1

Chemistry 10

^addresses sometimes g iven

As d iscu sse d  in  S e c tio n  3 .1 ,  the main u se  of authors* ad d resses seems 

to  be fo r  req u estin g  o f fp r in t s .  Hagstrom ( l9 7 0 )  has reported  a survey o f  

U .S . academic s c i e n t i s t s  concerning the number o f o f fp r in ts  o f  t h e ir  papers 

which they sen t to people o u tsid e  th e ir  in s t i t u t io n s .  The p rop ortion  of 

th o se  who sent more than lOO o f fp r in ts  v a r ied  from ~l% in  mathem atics and 

in  experim ental p h ysc is  th r o u ^  14-̂  in  chan i s  try  to 6 l^  in  experim ental 

b io lo g y  and 56^ in  o th er  b io lo g y . Thus th e  s l i g h t l y  low er occurrence o f  

authors' addresses in  mathemtics journals may be r e la te d  to  th e  low er  

importance o f  o f fp r in t s  th ere .

Whereas jou rn a ls  in  the n a tu ra l s c ie n c e s ,  m athem atics and m edicine  

tend to  o f fe r  authors around $0 fr e e  o f fp r in ts  o f  t h e ir  papers (but 

sometimes on ly  25-30 in  nonexperim ental b io lo g y ) ,  jou rn a ls  in  th e
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hu m anities, i f  they co n ta in  any in form ation  for  authors a t a l l ,  u su a lly  

o f f e r  around 25 or fev;er. This might in d ic a te  le s s  need fo r  authors* 

addresses in  th e  hum anities due to  a low er le v e l  o f  use o f  o f fp r in t s ,  

one reason  fo r  v/hich i s  no doubt th e  l e s s e r  use o f  current awareness 

s e r v ic e s .  An a d d it io n a l reason  fo r  th e  low er occurrence of authors*  

ad d resses may a lso  be th a t the in s t i t u t io n s  are u su a lly  u n iv e r s ity  

departments and more e a s i ly  traceab le  than th e  in s t i t u t io n s  of authors in  

th e pure and ap p lied  s c ie n c e s .  (Of cou rse , th e  main reason may be 

t r a d i t i o n . ) .

As regards th e p o s it io n  o f the ad d ress, "the beginn ing o f  the paper 

was the most popular except in  psychology, mathematics and en g in eer in g .

In mathematics th ere was a p referen ce fo r  the end o f the p ^ e r ,  in  

en g in eerin g  the m ajority o f addresses appeared as fo o tn o te s , and 

psychology had three journals u s in g  each o f th e se  p o s it io n s .  I f  the  

main value o f  au th ors' ad d resses i s  fo r  rep rod u ction  in  the secondary  

s e r v ic e s ,  to  f a c i l i t a t e  w r it in g  o f f  for r e p r in ts ,  then the b e s t  p o s it io n  

would seem to  be a t  the head o f the paper, so th a t a l l  the in form ation  

needed by the secondary s e r v ic e s  i s  found to g eth er  (G a r f ie ld , 1976).

3*2.4-. B iographical inform ation

Some journals gave other in form ation  about authors apart from t h e ir  

a f f i l i a t i o n s  and a d d resse s , such as t h e ir  p o s it io n s  in  t h e ir  in s t i t u t io n s .  

The occurrence of th is  in  th e samples i s  shown in  Table 5 .2 .  The rea so n  

fo r  th e  commonness of authors* c r e d e n t ia ls  in  p o l i t i c s  and so c io lo g y  may 

be th a t papers th ere  depend on au th ors' exp erien ce and op in ions fa r  more 

than in  the s c ie n c e s ,  where prem ises are backed up by r e fe r e n c e s , and  

s tu d ie s  are ca rr ied  out by accep ted  tech n iq u es and (u su a lly )  to  accep ted  

standards.

One o f th e  en g in eerin g  jo u r n a ls , IEEE T ra n sa ctio n s , included  

photographs o f th e  a u th o rs. This i s  unusual fo r  a learned  jo u rn a l, where
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TABLE 5 . 2 . O ccurrence of b io g r a p h i e ^  in fo rm a t io n  on au th o rs  (sample s iz e  -  10)

S u b ject
No, o f  journals  
w ith  b io g ra p h ica l 
in form ation

Philosophy 1

S o c io lo g y 5

P o l i t i c s 7 + 1*

M edicine 1

E ngineering 2

H isto ry 1

* sometimes given

p r in tin g  methods would u su a lly  make them p r o h ib it iv e ly  ex p en siv e . They 

may perhaps be u se fu l f o r  reco g n is in g  or r e c a l l in g  th e a u th o rs.

When g iven , b io g ra p h ica l inform ation was u su a lly  lo c a te d  in  a 

fo o tn o te  on the f i r s t  page o f the paper, or a t the b eg in n in g  o f  the 

is s u e  o f the journal -  perhaps im plying th a t browsing through authors 

i s  as im portant as browsing through t i t l e s  in  so c io lo g y  and p o l i t i c s .
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3 .3  FORENAMES AND INITIAIS

Table 3 .3 . shows th e  number o f  jou rn als in  each sample which never  

gave forenames and o f th o se  which u su a lly  or always gave a t  l e a s t  one 

forenam e. (The s ig n if ic a n c e  of th e  groups w i l l  appear l a t e r . )  Jou rn als  

which gave i n i t i a l s  on ly  were commonest in  p h y sics  and en g in eer in g , and

TABLE 3 . 3 . Occurrence of fo r e n a m e s /in it ia ls  in  jou rn a ls  (sample s iz e  = 10)

S u b ject

P hysics

Chemistry

B iochem istry

(Mean)

Botany

Zoology

Economics

(Mean)

Psychology

S ocio logy

P o l i t i c s

(Mean)

Philosophy

L ite ra tu r e

H is to ry

(Mean) 

Mathematics 

Medic ine  

E ngineering

No. o f jou rn a ls  
where forename 
never g iven

5

0

0

1.7

2

0

0

0 . 7

0
0

0

0
0

0
0

0

1
1

3

No. o f  jou rn als  
where forename 
u s u a lly  or always 
given

10

6.0

6

5

9

6 . 7

9

9

9

9 .0  

10

9

8

9 .0  

7 

5

2
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were not found a t a l l  in  the s o c i a l  sc ie n c e s  and hum anities. Jou rn a ls  

which always gave forenames were found in  a l l  su b jec ts  excep t p h y sics  

and botany.

S to r e r  (196?) was in te r e s te d  in  how th e  r e la t iv e  'hardness* o f  a 

s c ie n c e  a f f e c t s  th e  s o c ia l  r e la t io n sh ip s  among i t s  d i s c ip l e s .  He used  

as an in d ic a t io n  o f  hardness the frequency o f  ta b le s  in  papers in  the 

s u b je c t , on the assum ption th at a ta b le  in v o lv es  a t l e a s t  some 

m athem atics. This l e d  to  groups o f th ree  hard sc ie n c e s  (p h y s ic s , chem istry  

and b io ch em istry ), th ree  medium-hard sc ie n c e s  (botany, zoology and 

econ om ics), and th ree  s o f t  s c ie n c e s  (p sychology , so c io lo g y  and p o l i t i c a l  

s c ie n c e ) .  As an in d ic a t io n  of th e  s o c ia l  r e la t io n sh ip s  in  the sc ie n c e s  

he looked  a t the frequency with w hich authors c i te d  o th er  p eo p le 's  work 

by th e ir  C h r istian  names rath er than th e ir  i n i t i a l s .  For samples o f  

papers pu b lish ed  in  1966, the hard sc ie n c e s  tad  100^ i n i t i a l s - o n l y  r e fe r e n c e s , 

the medium-hard group had 9̂%, and the s o f t  s c ie n c e s  had 52^. S to rer  

con sid ered  th a t use o f  i n i t i a l s - o n ly  was to d is t in g u is h  th e  person from 

oth ers o f the same surname and so in d ica te d  a degree o f  ' s o c ia l  

d istan ce*  compared w ith  the more p erson a l p r a c tic e  o f  u s in g  C hristian  

names.

A s im ila r  trend seems to  e x is t  for  th e  form of authors* names given  

w ith  th e  papers. In Storw*s 'hard* group th ere  were more jou rn a ls  

where forenames were never g iven  and fewer where forenames were always 

or u su a lly  g iven  than in  "the 'medium* group. S im ila r  d if fe r e n c e s  were 

found between the 'medium* and 's o f t*  groups. P ra c tic e  in  jou rn a ls  

in  the hum anities was s im ila r  to  th a t  in  the s o c ia l  s c ie n c e s .

To provide data of grea ter  s ig n i f ic a n c e ,  sam ples o f ICXD c i ta t io n s  

were examined from various a b s tr a c tin g  jo u rn a ls  fo r  the presence o f a t  

l e a s t  one au th or's  forename, and some comparisons o f  p r a c t ic e  in  1947 

and 1978 were made. The r e s u lt s  are in  Table 3.4»
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TABLE 3«4« O ccurrence o f a u t h o r s ' forenam es in  pap ers  in  v a r io u s  s u b je c ts

A b s tra c tin g  jo u rn a l S e c t io n D ate
^  o f  p ap ers  
w ith  a u th o rs  ' 
forenam es

Chemical A b stracts E lectro ch em istry 1947 32

II 1978 19

II It Organic chem istry 1947 59

It 1978 60

B io lo g ic a l  A bstracts Botany 1947 47

1978 55

II II B iochem istry 1947 49

!T 1978 73

P sy c h o lo g ic a l A bstracts (Averaged) 1947 65

1978 90

S o c io lo g ic a l  A b stracts P o l i t i c a l  in te r a c t io n s 1978 95

H is to r ic a l  A b stracts (Averaged) 1978 71

M athem atical A bstracts Complex v a r ia b le s 1978 41

E le c t r o c h e m is t r y ,  which was t h e  'h a r d e s t '  s u b je c t  sampled, had fe w e s t  

a u th o r s '  forenam es g iv e n .  The s i g n i f i c a n t l y  low er number i n  1978 th a n  

i n  1947  seemed to be p a r t l y  due to  a h i ^  p r o p o r t io n  o f  R uss ian  a u t h o r s ,  

who h a rd ly  ever  have forenames g iv e n .  B io c h e m is t ry ,  which i s  ' h a r d '  i n  

S t o r e r ' s  g ro up ing ,  had in  1978 s i g n i f i c a n t l y  more forenames th a n  had 

b o ta n y ,  which he c l a s s e d  as  'medium h a r d ' .  In  1947 t h e r e  was v ery  l i t t l e  

d i f f e r e n c e .  This change could  be  due to  t h e  recommendation o f  t h e  lUB 

Commission to  E d i to r s  of B iochem ical J o u rn a ls  quo ted  in  S e c t io n  3*5*

G iv ing  forenames has now become as common i n  b io c h e m is t ry  a s  in  the  

h u m a n i t ie s ,  and so  seems to  be governed by in f o r m a t io n a l  r a t h e r  th a n  s o c i a l  

c o n s id e r a t io n s .  D esp i te  th e  f a c t  t h a t  psychology has a t t a i n e d  th e  ran k  

o f  a ' s o c i a l  s c i e n c e ' ,  a u t h o r s '  fo re n a n e s  a re  given s i g n i f i c a n t l y  more
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o f te n  now th a n  i n  1947» so t h a t ,  i n  t h i s  r e s p e c t ,  i t  has become l e s s  

l i k e  th e  'h a rd e s t*  s c ie n c e s .  M athem atics i t s e l f  i s  no t a s c i e n c e ,  and so 

n o t  c l a s s i f i a b l e  as 'h a r d '  o r  ' s o f t * .  However, i n  common w ith  th e  more 

m a th em a tica l  s c i e n c e s ,  i t  does have a l a rg e  p r o p o r t io n  o f  pape rs  g iv in g  

o n ly  a u t h o r s '  i n i t i a l s .

Tvjo jo u rn a l s  i n  b o ta n y ,  the B o ta n ic a l  J o u rn a l  of th e  L innaean 

S o c ie ty  and P l a n t a , gave f  crename s o f  fem ale a u th o rs  on ly .  Knight ( 1 9 6 7 ) 

c o n s id e re d  t h a t  t h e r e  was 'som eth ing  to b e  s a i d '  f o r  t h i s  p r a c t i c e ,  and 

i t  i s  u s e f u l  whai c i t i n g  a p ap e r  t o  know th e  sex of th e  a u th o r .  However, 

i n  th e s e  days o f  a c u t e  awareness o f  d is c r im in a to r y  p r a c t i c e s ,  something 

w i l l  no doubt be s a i d  a g a i n s t  i t .
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3 .4  AUTHORS ' NAMES AND INDEXING

The importance of co n s is ten cy  in  the form of au th ors' names i s  

g e n e r a lly  recogn ised  in  book ca ta lo g u in g . The B r it is h  Library  

B ib liograp h ic  S e r v ic e s  D iv is io n , fo r  example, keeps a name a u th o r ity  f i l e  

o f  a l l  authors' names a lready used in  ca ta lo g u in g  w ith  cards f o r  

re feren ces  from nonpreferred to  p referred  forms of names. The f i l e  i s  

la r g e , and check ing  every name to  be used is  t im e consuming. Keeping 

such a f i l e  would not norm ally be v ia b le  for  in d ex in g  s e r v ic e s ,  and 

r e lia n c e  i s  u su a lly  placed on the form o f  th e name as g iven  in  the  

paper. This leads t o  obvious dangers of in c o n s is te n c y .

(a) In c o n s is te n c ie s  in  forenam es. I f  an author on d if fe r e n t  occasion s  

w rite s  under one C h ristian  name, a C h r istia n  name and an i n i t i a l ,  and 

two i n i t i a l s ,  th ree  d if f e r e n t  e n tr ie s  may be imde in  in d ex es , e .g .

LINE, Maurice

LINE, M.B.

LINE, Maurice B.

A user may not r e a l i s e  th a t a l l  th ree  e n tr ie s  r e fe r  to  th e  same person , 

e s p e c ia l ly  a f t e r  lo o k in g  up one o f  them and f in d in g  th at i t  is  the  

author he is  s e ë c in g . In some indexes and o n - lin e  f i l e s ,  e .g .  Medline, 

INSPSC, B u lle t in  S ign a letiq u e , and B io lo g ic a l  A b str a c ts , on ly  authors*  

i n i t i a l s  are g iv e n . Others g iv e  forenames when a v a ila b le ,  e .g .  Chemical 

A bstracts (cumulated in d e x e s ) . S o c io lo g ic a l  A b stra cts  and H is to r ic a l  

A b str a c ts . In e ith e r  c a se , because of the p o s s i b i l i t y  o f e n tr ie s  in  

various form s, one needs to  use tru n ca tion  a f t e r  the f i r s t  i n i t i a l  to  

be sure o f f in d in g  a l l  form s. For example, e n te r in g  LINE, M? should  

r e tr ie v e  a l l  the forms shown above. However, w ith  common surnames th is  

w i l l  g en era lly  lead  to  low p r e c is io n . Some authors w r ite  under a l l  

i n i t i a l s  and under a forename oth er than  th e  f i r s t  -  e .g .  'A .J . Meadows*
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and'Jack Meadows', which means th a t even th e  f i r s t  i n i t i a l  w i l l  not 

always be r e l ia b le .

(b) I n c o n s is te n c ie s  in  surnames. Whereas f o r  nany authors i t  i s  f a i r l y  

obvious which part of the name is  to  be tr e a te d  as th e  surname, 

d o u b le -b a rre lled  names, names w ith  p rep o s it io n s  or a r t i c l e s ,  and the 

ex o tic  names c h a r a c te r is t ic  o f c e r ta in  n a t io n a l i t i e s  p resen t problems. 

For example, should Derek J . de S o l la  P r ic e  be indexed as:

PRICE, Derek J . de S o lla  

DE SOLLA PRICE, Derek J .  

or SOLLA PRICE, Derek J , de?

The Anglo-American C atalogu ing Rules (196?) have a len g th y  chapter  

on how to  crea te  headings fo r  persons. For example, Augustus de Morgan 

(E n g lish ) should be en tered  under DE MORGAN, and P ie tro  Maria de Amicis 

( I ta l ia n )  under DE AMICIS, but A lfred  de Musset (French) should be 

encered under MUSSET, and Emil de Puscarijr (Romanian) under PU3CARIU. 

Muhammad ibn Ishaq Sadr a l-D in  a l-Q u n aiv i i s  to be en tered  under 

SADR AL-DIN (th e  K h itab ). Where p o ss ib le , an author i s  to be entered  

under th e name 'by which he p re fer s  to  be en tere d , or . . .  by which he i s  

l i s t e d  in  re feren ce  s o u r c e s '.  ' I f  i t  i s  not ce r ta in  th a t a surname with 

the appearance o f a compound surname i s  one in  f a c t ,  i t  i s  not to  be 

trea ted  as one i f  the b ea rer 's  language is  E n g lish  or a Scandinavian  

language•'

A gain, such s o p h is t ic a te d  procedures are beyond the reach o f the  

in d ex in g  s e r v ic e s ,  which must e i th e r  use sim pler r u le s ,  or e l s e  go by 

the way th a t the primary journal tr e a ts  the name, e .g .  in  the c o n ten ts  

l i s t .  Some jou rn als -  Acta P sy ch o lo g ica , European Journal o f  

B ioch em istry , S o c ia l H is to r y , and S urface S c ien ce  -  d is t in g u ish e d  the 

surname from o th er  parts of the name by the use of c a p ita l  l e t t e r s ,  

e .g .

Dirk J . BARKER and P ien  C.M. van der KLEIJ 
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w hich shows r e a d ily  th a t the index e n tr ie s  are

BARKER, Dirk J .  

and KLEIJ, P ien  C.M. van der 

However, th e ir  ’ In str u c tio n s  to  Authors* d id  not ask the authors to  make 

th e d is t in c t io n .
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3 .5  REG oymm a t  io n s

Few journals have any in s tr u c t io n s  to authors on th e fo m  o f  name to 

u se , and they  are m ainly in  the f i e l d  o f  b io ch em istry . The Journal o f  

B io lo g ic a l  Chemistry ca rr ied  the fo llo w in g  statem ent in  1979:

'O cca sio n a lly  co n fu sio n  a r ise s  when authors are id e n t i f i e d  by su rmme 

and i n i t i a l s  a lo n e . To minimize t h i s  p o s s i b i l i t y  the JOURNAL urges 

authors to fo llo w  th e  recommendation o f  the lUB Commission to E d itors  

o f B iochem ical Journals that e ith e r  the f i r s t  or second given  name should  

be sp e lle d  out in  f u l l . ’ Y/.hilst most journals seemed to a llow  forenames 

in  f u l l  or i n i t i a l s ,  some e v id e n tly  always gave i n i t i a l s ,  r eg a r d less  

o f  a u th o rs’ p r e fe r e n c e s .

S in ce  i t  seems unreasonable to expect e ith e r  primary or secondary  

jou rn a l ed ito rs  to check a u th ors’ names aga in st t h e i r  previous woik s 

fo r  c o n s is te n c y , I  would su ggest th a t  the onus be put on the author to 

use a c o n s is te n t  form of h is  name. Primary jou rn a l e d ito r s  must then  

be f l e x i b le  enough to allow  th is  form to  be p r in te d , ra th er t in n  imposing 

a jo u rn a l s t y le .  This should then ensure th e same form of th e  name in  a l l  

e n tr ie s  in  in d ex es . New authors might be encouraged to give a forename 

in  f u l l ,  so as to  provide some d iscr im in a tio n  between authors w ith  the  

same i n i t i a l s .  I f  and when t h is  became the norm, ed ito r s  would e a s i l y  

be ab le  to  spot any d e v ia t io n s .

Some authors show d if f e r e n t  degrees o f form ality  as b e f i t s  the 

con tex t -  fo r  example, the polymath r e fe rred  to  above has w r itte n  

under th e name ’A .J . Meadows’ in  "the Journal of Documentation and in  

Theology, but under ’Jack Meadows’ in  New S c ie n t i s t  and th e  e d ito r ia l  

o f the Journal o f  R esearch Communication S tu d ie s . The d e s ir a b i l i t y  of 

sta n d a rd iza tio n  fo r  b ib lio g ra p h ic  c o n tr o l needs to be s e t  aga in st  

such otherw ise c o r d ia l a d a p ta b ility .

Even i f  forenames were always reduced to  i n i t i a l s ,  th ere  would
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s t i l l  be pioblem s in  determ ining the en try  p o in t for surnames w ith  

p r e p o s it io n s  or a r t i c l e s .  A gain, the onus c o u ld  be put on the author,

who ought to  be in  th e b e s t  p o s it io n  to  judge what h is  surname i s .

(The p r a c t ic e  noted above of p u ttin g  the surname in  c a p ita ls  and the  

r e s t  o f  the name in  lower ca se  provides a sim ple way o f  in d ic a t in g  the 

surname, even in  ty p e s c r ip t .)  T h is should ach ieve c o n s is te n c y  for the  

p a r t ic u la r  author, but i t  may not do fo r  d if f e r e n t  authors o f th e  same 

surname. For in s ta n c e , A. van d er G raaff may d ec id e  th a t h is surname 

i s  VAN DER GEAAFF, w h ile  B. van der G raaff may g iv e  h is  as GRAAFF, 

e s p e c ia l ly  i f  th ey  a re  o f  d if f e r e n t  n a t io n a l i t i e s .  Thus u n t i l  a searcher

found one paper by the req u ired  author he would not be a b le  to t e l l

under what name to lo o k . Perhaps a r u th le s s ly  sim ple p o lic y  o f  

always e n ter in g  names under the la s t  e lem en t, reg a rd less  o f  hyphenation  

or the in v er ted  order o f Chinese names, would be the only ivay to  

remove am biguity fo r  the sea rch er .

The value o f in c lu d in g  th e a f f i l i a t i o n  of each author, and the 

f u l l  p o s ta l address fo r  correspondence in  the same p la c e  as the 

au th ors' names has been pointed out above.
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C H A P T E R  F O U R

ABSTRACTS
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4 .1  INTRODUCTION

In order to  make any d e ta ile d  ob servation s about th e  process  

of a b s tr a c tin g  i t  i s  n ecessa ry  f i r s t  to look  a t how the t e x t s  o f  

the papers them selves can be a h a ly sed . Only when a g e n e r a lly -  

a p p lic a b le  stru ctu re  has been recogn ised  in  t e x t s  can one b eg in  

to  form ulate p r in c ip le s  about what p arts  o f  the te x t  should  go 

in to  the a b s tr a c t , and in  what p ro p o rtio n s.

Experim ental papers in  many jou rn a ls  in  th e  sc ien ce s  and s o c ia l  

s c ie n c e s  have a ready-make s tru c tu re  -  a t le a s t  on th e  su r fa ce  -  

by b ein g  d iv id ed  in to  se c t io n s  la b e l le d  'I n t r o iu c t io n ' , ’Experimental* 

or ’Method’ , ’R e s u lts ’ and ’D isc u ss io n ’ . (Whether the conten t o f  

th ese  se c t io n s  r e a l ly  f i t s  t h e ir  headings i s  examined in  S e c tio n  

4 .6 ,  and, as a by-product, some su g g estio n s  are made fo r  improving 

the con ten t and arrangement o f p a p ers .) I t  i s  a lso  fo r  experim ental 

papers th a t a b stra c ts  are most commonly found. Therefore the major 

part o f t h is  ch^  t e r  i s  taken up w ith the ab stra ctin g  o f experim ental 

papers. In stru c tio n s  to a ith o rs  about a b s tr a c t in g  are u su a lly  

framed in  terms o f  th e se  t r a d it io n a l  d iv is io n s ,  and so such  an 

a n a ly s is  can show how w e ll  th%r are b e in g  fo llo w ed .

In S ec tio n  4«7, I con sid er  a more l in g u is t ic a l ly -b a s e d  a n a ly s is  

o f  the stru ctu re  o f pap ers. As put forward by Gopnik, i t  a p p lie s  

only to experim ental p ap ers. However, s in c e  Gopnik’s th ree types  

have been  shown to  reduce to  a ’Bremond c y c le * , which i s  a stru ctu re  

b a s ic  to  a very w ide v a r ie ty  o f n a r r a t iv e s , the approach seems to  

o ffe r  th e  p o s s i b i l i t y  o f  e x ten s io n  to  o th er kinds o f  papers.

The major controversy  in  a b s tr a c tin g  concerns the nature o f  

a b str a c ts  -  whether th ey  should be in form ative  ( i . e .  quote r e s u lt s  

from the paper) or in d ic a t iv e  ( i . e .  in d ic a te  what r e s u lt s  are in  

th e  p ap er). A fter  I have considered  the problems o f la b e l l in g  

statem ents as ’ in d ic a t iv e ’ or ’in fo rm a tiv e ’ , I w i l l  examine a
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sample o f  a b s tr a c ts  in  th e se  term s. The d is t in c t io n  can be made 

fo r  a b str a c ts  cf both  experim ental and nonexperim ental p ap ers.

S ec tio n  4 .1 0  i s  devoted to a co n sid era tio n  o f th e  occurrence and 

value of num erical r e s u lt s  in  a b s tr a c ts .

To g ive  some id e a  o f how authors* a b str a c ts  m i^ t  be improved, 

at le a s t  fo r  use by th e  secondary s e r v ic e s ,  a comparison i s  made 

o f authors' a b s tr a c ts  and a b str a c ts  w r itten  fo r  th e  same papers 

by a secondary s e r v ic e .  On a w ider s c a le ,  th e  requ irem aits o f  

v a iio u s  p o ss ib le  u sers  o f a b s tr a c ts  are con sid ered , and some s tu d ie s  

of the performance o f a b str a c ts  in  such a p p lic a tio n s  are review ed. 

This lea d s to some con clu sion s about how a b str a c ts  should be w r it te n  

to  improve "this p e r f  orna nee.

The most d e ta ile d  study o f  authors* a b stra c ts  p u b lid ied  so fa r  

i s  th a t by Landau and W eiss ( l9 7 6 ) .  I t  covered 240 jou rn a ls  in  

th e  l i f e  s c ie n c e s ,  of which o n e-th ird  were from the BIOSIS l i s t ,  

o n e -th ird  were ELSE (European L ife  S c ien ce  E d ito rs) jo u r n a ls , and 

o n e-th ird  were from the top journals in  the S c ien ce  C ita t io n  R eports* 

The t o t a l  number o f papers surveyed was 3 ,4 1 6 , of which 77^ covered  

experim ental s tu d ie s . Frequent comparison w i l l  be made w ith  Landau 

and W eiss* r e s u lt s  throughout t h i s  chapter.

4 .2  OCCURRENCE AND LANGUAGE

The jou rn a ls l i s t e d  in  Table A. 1 were examined fo r  th e  presence  

o f a b s tr a c ts , both o f  E nglish  and (where appropriate) fo r e ig n -  

language papers. The r e s u lt s  are g iven  in  Table 4 .1 ,  and summarised 

by su b jec t in  Table 4 .2 .

113



TABLE 4*1 O ocurrence o f  A b s tra c ts

S u bject Journal E n glish  papers N on-English papers

A bstr. A b str . 
in  in  
E ngl, other  

lan g .

A b str . A bstr . 
in  in  
E ngl, othe r  

la n g .

P hilosophy

Psychology

A n alysis

Br. J .  P h ilo s . S o i .  

In qu iry  

J . P h ilo s .

Mind

P hilosophy

Am. P h ilo s .  Q.

Rev. F i l .  N eo-Sco l.

Kant-Stud.

Rev. Metaphys. & 
Morale

Acta P sych ol.

Br. J .  P sych ol.

J . S o c . P sych o l.

J . Behav. Ther.

Am. J .  P sychol.

Br. J . Soc. & C lin . 
P sy ch o l.

C hild Dev.

I n t . J . P sychol.

J . R es. P ers.

N europsychologia

b

b

b

b*

b

b

b

b

b

b

a ls o  on s l ip s  a t  E



S u b je c t J o u r n a l E n g lis h  pap ers  N on-E ng lish  pap ers

A b str . A b str . A b str . A bstr.
in  in  in  in
E n gl, o th er E n gl, o ih er

lang. lan g .

S o c io lo g y Br. J . S o c io l .

I n t .  Soc. S c i .  J . 

Man

S o c io l .  Rev.

Am. J . S o c io l .  

Human R e la t .

S o c ia l .  P rob l. 

S o c ia l  R es.

S o c io l .  & S o c . R es. 

Sociom etry

P o l i t i c s

Economics

P o l i t .  S o i .  Q. B+

Am. P o l i t .  S o i .  Rev. B 

Foreign A ff .

P o l i t .  Q.

I n t . A f f .

P o l i t .  S c i .  b

Br. J . I n t .  Stud.

Europa Arch.

P o l i t .  V ie r t e l -  
jah rsch r.

J . P o l i t .

Economiea -

J . Econ. Theory

+ as e d i t o r ia l  in tro d u ctio n
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S u b je c t J o u r n a l E n g lis h  p ap ers  N on-E ng lish  p a p e rs

A bstr . A bstr. A b str . A bstr. 
in  in  in  in
E ngl, other E ngl, o th er  

lan g . la n g .

Economics J . P ubl. Econ. 

Rev. Econ. S tu d . 

W est. Econ. J .  

In t. Econ. Rev. 

Finanzarchiv  

Econ. J . 

Econometric a 

Am. Econ. Rev.

Math e mat ic s Proc. Am. Math. S o c . b 

Ann. S ta t .  b

J . Syrab. Logic 

Ann. Math.

J . London Math. S o c . -  

Adv. Math.

Acta Math. -

J . Math. Pures &
Appl,

J .  Reine & Angew.
Math.

J . Algebra

( t )  (b)

Physics J . Chem . Phys. b

J . Phys. (London) b

P h ilo s .  Mag. b

b b

b b

116



S u b je c t J o u rn a l E n g lish  n ap ers  Non-En g. ish  pap e rs

A bstr . A b str . A bstr, A bstr.
in  in  in  in
E ngl, o th er  E n gl, o th er

lan g . la n g .

P h ysics Phys• Rev. b

S u r f. S c i .  b

Z. Phys. b

Ann. Phys. b

J . A coust. S e e . Am. b

J . Phys. (P a r is)  b

Physica b

Chemistry Acta Chem. Scand. b

B u ll. Soc . Ghia. Fr. 

Chem. Ber.

J .  Am. Chem. S o c . b

J . Chem. Soc. 
Faraday Trans.

J . In org . & N ucl. 
Chem.

J . Org. Chem. b

J . Organomet. Chem. b

Tetrahedron b

Z. Phys. Chem. b
(L eip z ig )

b

b

b

B io c h a a istr y  A nal. Biochem. b

Arch. Biochem. <3fe b
B iophys.

B iochem istry  b

Biochem. & b
B iophys. Acta
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S u b je c t J o u rn a l

E n g lish  p ap e rs  N on-English p g a e rs

A bstr. A bstr. A bstr. A bstr.
in  in  in  in
E n ^ . other E n gl, o th er

lan g . lang.

B ioch em istiy  Biochem. J .

Eur. J .  Biochem.

B iochim ie

J . B io l .  Chem.

J . Histochem. & 
Cytochem.

Phytochem istry

Botany Ann. B ot. b

Am. J . B ot. b

B er. D tsch. B o t .C es. 

B ot. J . L inn. Soc. E

B ot. Jahrb.

B r y o lo g is t  b

J . Exp. B ot. b

P h y s io l.  P la n t. b

P lanta  b

W atsonia b

b*

e*

Zoology Am. Z oo l. b

Acta Z ool. b

J . Anim. E co l. e

J .  Exp. Z ool. b

J . In se c t  P h y s io l.  b

J . M olluscan S tu d . e

E c o l. Entomol. b
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S u b je c t J o u rn a l E n g lish  p a p e rs  N on-English p ap ers

A bstr. A bstr. A bstr, A bstr.
in  in  in  in
E ngl, other E ngl. other

lan g , la n g .

Zoology J , Z ool. 

P h y s io l.  Z ool. 

Z ool. Anz. (e )

M edicine J . Am. Med. A ssoc . b

J . Exp. Med. e

J . Pharmacol. & b
Exp. Ther.

Lancet b

Z en tra lb l. B a k te r io l.b

Am. J . Surg. e

Eur. J . Cancer b

J . Nerv. Se M ent.D is. b

Ann. E ndocrinol. b

Virchows Arch. A b

E ngineering AIAA J . b

Trans. iiSME b

Automatica b

IEEE Trans . b

Proc. In st. Mech. b
Eng.

I n t .  J . Heat & Mass b
Trans f e r

J . Mec. b & B b & B
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S u b je c t J o u rn a l E n g lis h  p ap ers  N on-E nglish  papers

A bstr. A bstr . A bstr. A b str . 
in  in  in  in
E ngl, o th er  E ngl, o th er  

lan g . lan g .

E ngineering J . F lu id  Mech. b

S o lid -S ta te  E lec
tro n . b

Meas. & C ontro l. (b)

L itera tu re Engl. S tu d .

Mod. Lang. Rev. 

Essays G r it.

J . Mod. L it .

Mod. P h ilo lo g y  

Am. L it .

B ib l. Him. & Ren
a issa n ce

C r it . L e tt .

D tsch. V ie r t e l -  
jah rsch r . L it .  Se G e ist.

ELH

H istory Past Se Present 

H ist . J .

Econ. H ist . Rev. 

J . Am. H is t .

J . Econ. H is t .

S oc . His t .

H is t .  Z.

B yzan tin isch e Z. 

Cah. H is t ,  

Speculum
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* synopsis

KEY; b b eg inn ing  o f pap er  

e end o f paper 

B beg in n in g  o f is  sue 

E end o f  is s u e  

( ) sometimes

TABLE A»3* Languages o f  A b stracts  in  L ife  S c ien ce  Journals (from  

Landau and W eiss ( l9 ? 6 ) ,  p . 21 )

Country o f  
p u b lic a t io n

Number N ative  E n ^ ish  A b stracts
o f  language a b stra c ts  in  more
jou rn a ls  a b str a c ts  on ly  than one

on ly  language

A u str a lia 3 3 3 0

Canada 2 2 1 o

C zechoslovakia 11 1 3 7

E, Germany 10 1 Q 9

Fran; e 16 8 1 7

Hungary k- o 4 0

I r is h  R epublic 1 1 1 0

I t a ly 10 2 2 6

Japan 6 O 4 2

NeiiV Zealand 1 1 1 Û

Poland 11 hr 5 2

S w itzerland hr 1 a 3

UK kd 43 43 2

USA 41 39 39 2

USSR 11 11 0 0

W. Germany 28 7 5 16
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TABLE 4 .2 .  P rev e la n ce  o f  a b s t r a c t s  by s u b je c t  (Sample s i z e  = 10)

S u b je c t
Journals which
conta ined
a b str a c ts

Number w ith  
E n g lish  
a b str a c ts  
o f  a l l  papers

Mathematics 

P h y sica l sc ien ce s  

Physi cs 

Chemistry 

E ngineering  

L ife  S c ien ces

Biochemis tr y  

Botany 

Zoology 

S o c ia l S c ia ic e s

Psychology  

S ocio logy  

P o l i t i  cs

Humanities

P hilosophy

L ite ra tu r e

H istory

10

10

10

10

10

10

10

7

3

1

1

1

10

9

9

10

10

10

10

7

3

0

1

1

In c lu s io n  of a b stra c ts  is thus the norm for s c i e n t i f i c  jo u r n a ls , 

in c lu d in g  m ed ical, en g in eerin g  and p sy c h o lo g ic a l ones, but is  ra re  

in  the hu m anities. In m athem atics, the p h y sica l s c ie n c e s ,  psychology &nd 

en g in eer in g , a b str a c ts  are found a t the beginn ing of each a r t i c l e .

In botany , medicine and zoo logy , th ey  a re  sometimes a t  th e  end o f  th e  

a r t i c l e .  (Landau and W eiss (l9 7 ^ , p . 25) found th a t 14.3^  p f jou rn a ls  

in  botany, 4 2 . ^  in  zoo lo g y , and 35*9^ in  m edicine had a b str a c ts
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at the end o f the a r t i c l e s . )  In p o l i t i c s ,  two jou rn a ls  had them 

at th e  beginn ing o f  the i s s u e ,  as did one o f  the h is to r y  jo u r n a ls .

The prominence afforded  to a b stra c ts  by th e ir  p o s it io n , th e r e fo r e ,  

does not seem to  r e f l e c t  e n t ir e ly  the importance o f a b s tr a c ts  

journals in  the s u b je c t* .

I t  i s  n o tic e a b le  th at a b str a c ts  are found most o fte n  in  areas 

with a h i ^  proportion  o f  experim ental papers -  thus in  psychology  

and p h y s ic s , but not p o lit i  cs and m athem atics. I t  would be  

in t e r e s t in g  to  know whether th is  is  because experim ental papers 

are more e a s i ly  a b stra cted  in  a u s e fu l manner. Such in s tr u c t io n s  

as are a v a ila b le  fo r  a b s tr a c t in g  seem to  con cen trate  on experim ental 

papers. C erta in ly , a paper which p resen ts  a d e f in i t e  co n c lu s io n  

i s  e a s ie r  to  summarise in fo rm a tiv e ly  than one which i s  w h o lly  

d e s c r ip t iv e  or d is c u r s iv e  (Landau and W eiss , 1976, p . 63) .

C onsidering now the journals Wiich d id  have a b s tr a c ts ,  a l l  cf 

them p r in te d  E n glish  a b str a c ts  o f  E nglish  papers. In q u iry , Acta  

Astronomica and B u lle t in  de la  S o c ié té  chimique de France were th e  

only  ones which d id  not p r in t E n ^ is h  a b str a c ts  o f non-E nglish  

pap ers. On the other hard, s e v e r a l jou rn a ls  gave on ly  E nglish  

a b str a c ts  o f  non-E nglish  papers. A f u l l e r  study o f the language 

d is tr ib u t io n  of a b str a c ts  in  l i f e  sc ie n c e  journals is  g iv en  by 

Landau and W eiss (l97&) and some o f "their r e s u lt s  are reproduced  

in  Table 4*3 . In co u n tr ies  where the n a t iv e  language i s  E n glish  

(UK, USA, A u stra lia , New Zealand, E ire) a b s tr a c ts  were alm ost always 

g iv en  in  E nglish and r a r e ly  in  o"ther languages. Other co u n tr ies  

g e n e r a lly  take account o f  th e  s iz e  of th e  p o te n t ia l E n g lish -sp eak in g  

readersh ip  and p u b lish  a b str a c ts  in  E n g lish . The p r in c ip a l excep tio n  

i s  th e USSR, w hich, in  Landau and W eiss* sam ples, p r in ted  on ly
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Russian a b s tr a c ts . This may be j u s t i f i e d  s in c e  Meadows (1974, p . 102) 

has reported  th a t even th e  g r e a t ly  improved a v a i l a b i l i t y  o f  oov e r -  

to -co v er  tr a n s la t io n s  of S o v ie t  journals has f a i l e d  to s tim u la te  

much referen ce  to  S o v ie t  work in  Western l i t e r a t u r e .

W estern journals are a t le a s t  as p a ro ch ia l w iih  regard to 

in c lu d in g  Russian a b str a c ts . The on ly  ones which d id  so , o f th ose  

I  examined, were I I  Nuovo Pimento ( I t a ly ) ,  Oikos (Denmark), and 

Revue fr a n ç a ise  de S o c io lo g ie  (F ran ce). I t  seems u n lik e ly  th a t  th e se  

jou rn a ls are o f  ex cep tio n a l in t e r e s t  to  R ussian read ers.

C onsidering the importance 

o f  the Russian a b str a c tin g  jo u rn a l, R efera tiv n y i Zhurnal, and the 

fa c t  th a t Russian i s  probably the w o rld 's  second m ost-used language  

a f t e r  E n g lish  fo r  s c i e n t i f i c  papers (Bourne, 1962; Chaika, 1977), 

th ere would appear t o  be a case  f o r  g iv in g  R ussian a b str a c ts  more 

w id e ly . Perhaps the d i f f i c u l t y  o f  f in d in g  p eop le  vho can w r ite  

them i s  one o b s ta c le .

Fundamental to  th e  m atter o f  in c lu d in g  a b s tr a c ts  in  languages  

oth er than th a t o f  the t e x t  o f  the paper i s  the q u estio n  o f  the  

purpose o f  a b s tr a c ts . Th^ a r e  sometimes regarded as a guide to  

enable someone to see  i f  he wants to  read the f u l l  paper. In th a t  

c a se , the only purpose o f  having an ab stra ct in  a lan g iage  the 

reader can understand to  a paper which he cannot i s  so th a t he can  

commission a tr a n s la t io n , i f  he considers the paper to be of  

s u f f i c ie n t  im portance. I f ,  on the other hand, a b stra c ts  are 

accepted  as sometimes a c t in g  as su b s t itu te s  for  the o r ig in a l  

paper, th en  an a b stra c t in  an i n t e l l i g i b l e  language i s  o f obvious 

v a lu e . This q u estion  w i l l  be taken up in  S e c t io n  4 .1 2 .
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4 .3  INSTRUCTIONS TO AUTHORS

The In te r n a tio n a l O rganisation  fo r  S ta n d a rd isa tio n  ( l9 7 6 ) ,  

fo llo w in g  th e  su g g estio n s  o f  W eil (1970 ), s t a t e s  th a t  most documents 

d escr ib in g  experim ental work can be analysed in to  purpose, m ethodology, 

r e s u lt s  and conclusions* and su g g ests  t in t  th e  a b stra ct should  

con ta in  the most important in form ation  from each se c t io n :

Purpose. S ta te  the primary o b je c t iv e s  and scope 

o f th e  study or the reason s why the document was 

w r it te n .

M ethodologr. D escribe techniques or approaches 

on ly  to  the degree n ecessary  tb r  comprehension.

I d e n tify  new tech n iq u es c le a r ly .

R esu lts: D escribe f in d in g s  as c o n c is e ly  and

in fo rm a tiv e ly  as p o s s ib le  . . .  • L im its o f  

accuracy and r e l i a b i l i t y  and ranges o f  v a l id ity  

should be in d ic a te d .

C onclu sion s. D escribe the im p lica tio n s  o f  the

r e s u lt s  and e s p e c ia l ly  how th ese  r e l a t e  to the

purpose o f  the in v e s t ig a t io n  or . . .  document.

C o lla te r a l in form ation . Include f in d in g s  or  

in form ation  in c id e n ta l to  the main purpose o f  

th e document, but o f value ou tsid e  i t s  major 

su b jec t area .

Few primary jou rn als con ta in  in s tr u c tio n s  fo r  authors about 

a b str a c tin g  in  any d e t a i l .  (Landau and W eiss (1976, p . 31) in  

t h e ir  survey o f  240 l i f e - s c ie n c e  journals found th a t 138 had

in s tr u c t io n s  about w r it in g  a b str a c ts  and 48 of the se had inform ation

about the con ten t req u ired .)
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Some examples from journals ^ l ic h  do mention c a te g o r ie s  

o f  in form ation  are;

Journal o f the American S o c ie ty  fo r  Inform ation S c ien ce  

-  The a b str a c t should present the scope of the work, 

methods, r e s u lt s  and c o n c lu s io n s .

P hysical Review -  The a b stra c t . . .  should be  

adequate as an index (g iv in g  a l l  su b je c ts , major 

and minor about which new inform ation  is g iv en )  

and as a summary (g iv in g  th e  con clu sion s and a l l  

r e s u lt s  of g en era l in t e r e s t  in  the a r t i c l e ) .

I n s t i tu t e  o f P h y sics: Notes fo r  Authors -  The 

a b stra ct di ould . . .  be in fbrm ative and not only  

in d ic a te  the g en era l scope o f  the a r t ic le  but a ls o  

s ta t e  th e  main r e s u lt s  obta ined  and con clu sion s  

drawn.

Journal o f  the A co u stica l S o c ie ty  o f  America -  

An a b stra ct . . .  should mention th e  su b jec ts  s tu d ied  

and new methods used and it  should s e t  fo r th  

q u a n t ita t iv e ly  new ob servation s and c o n c lu s io n s .

B r ie f num erical r e s u lt s  and t h e ir  accuracy may be 

in c lu d ed .

Journal of the American Chemical S o c ie ty  -  A bstracts  

should s ta te  b r i e f l y  the reason  for  the work, the 

s ig n if ic a n t  r e s u lt s  and c o n c lu s io n s .

B io c h a a istr y  -  The a b stra c t should b r ie f ly  present "the 

problem and experim ental approach, summarise im portant 

new r e s u lt s  and c le a r ly  s ta te  major fin d in g s  and 

c o n c lu s io n s .
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Blood -  An a b stract . . .  summarising the reason  

fo r  the stud y , the methods used, the r e s u l t s ,  

and the major co n c lu s io n s .

Journal o f  Pharmacology and Experim ental 

T herapeutics -  The a b str a c t  should p resen t  

in  a co n c ise  form the puipose, the gen era l methods, 

the f in d in g s  and the co n c lu sio n s o f th e  m anuscript, 

AIAA Jou rn al American I n s t i tu t e  o f  A eronautics and 

A stron au tics -  I t  ĵ sc. the abs t r a c t ]  should be 

a summary (not an in tr o d u c tio n !)  and com plete in  

i t s e l f  (no num erical r e fe r e n c e s ) .  The a b stra c t  

should  in d ic a te  the su b je c ts  d ea lt w ith  in  the 

paper and should s ta t e  th e  o b je c t iv e s  of 1he 

in v e s t ig a t io n .  Newly observed fa c ts  and 

con clu sion s o f the experiment or argumeit d iscu ssed  

in  the paper must be s ta te d  in  summary form.

Further examples are found in  the EEEE-Ciba Foundation  

'Guide fo r  A uthors' (O'Connor and Woodford, 1975 ), p . 48:

Begin the a b stra c t by s ta t in g  the ca teg o ry  

(o r ig in a l  a r t ic le  , case  h is to r y , e t c . )  to  

which the paper b e lo n g s , i f  th is  i s  n o t obvious 

from the t i t l e .  D escribe the purpose o f  th e  

in v e s t ig a t io n  b ein g  reported  . . .  . In d ica te  

the methods used and summarise the r e s u lt s  

and cone lus io n s . 

and L in ton 's  ( l9 7 2 )  'S im p lif ie d  S ty le  Manual* ( f o r  the s o c ia l  

s c ie n c e s ) ,  p . 4 8 :
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The a b stra ct o f an experim ental paper should s t a t e  

(a) the problem, purpose, or h y p o th e sis , (b) the 

experim ental d e s ig n , (c) the nethod . . . ,  (d) the 

r e s u lt s ,  and (^) th e  c o n c lu s io n s .

The American P sy ch o lo g ica l A sso c ia t io n  ( 1974) P u b lic a tio n  

Manual i s  one o f  the few sources to  g iv e  in s tr u c t io n s  for a b stra c ts  

o f nonexperim ental papers (p . 15):

An a b stract cf a review or th e o r e t ic a l  a r t i c l e  

should s ta te  the to p ic s  covered , the c e n tr a l  

t h e s i s ,  the sources used ( e . g . ,  person a l 

ob serva tion , p u blish ed  l i t e r a t u r e ,  o r  previous  

research bearing on the t o p ic ) ,  and the 

con clu sion s drawn. I t  should be short but 

in fo r m t iv e  . . .  . The a b str a c t d iou ld  t e l l  

the reader the nature or con ten t o f  the  

th e o r e t ic a l d is c u s s io n .

4 .4  A STUDY OF THE CONTENT OF ABSTRACTS OF EXPERIMENTAL PAPERS

To what exten t the in s tr u c t io n s  quoted above accord w ith the  

needs of u sers o f a b str a c ts  w i l l  be con sid ered  in  S e c tio n  4 .1 2 .

Here I am concerned w ith  how w e l l  authors* a b str a c ts  fo llo w  th e  

in s tr u c t io n s .  This was id e n t i f i e d  as an area in  need o f resea rch  

by Borko and Chatman (l9& 3), who ca rr ied  ou t an e x te n s iv e  survey  

o f in s tr u c t io n s  to a b s tr a c to r s , e s p e c ia l ly  in  secondary s e r v ic e s .

The tr a d it io n a l  s e c t io n s  of experim ental papers are 'In tr o d u c tio n ',  

'E xperim ental' or 'M ethod', 'R e su lts ' and 'D iscu ss io n * . The 

'in tr o d u c tio n ' should con ta in  d e t a i l s  o f  the problem in v e s t ig a te d ,  

or the scope o f  th e  paper. The 'purpose' o f  the stu<fy m^ be

128



given  as  th e  s o l u t i o n  o f  a problem o f  p r a c t i c a l  im portarc e ,  o r  

the r e s o l u t i o n  o f  a c o n f l i c t  a r i s i n g  from e a r l i e r  s t u d i e s ,  b u t  I  

would q u e s t io n  w hether  i n  many p ^  e rs  t h e r e  i s  any c l e a r  i n d i c a t i o n  

o f  p u ip o s e .  The d i v i s i o n  of f in d in g s  i n t o  ' r e s u l t s '  and 

'c o n c l u s i o n s '  i n  th e  i n s t r u c t i o n s  quoted above r e f l e c t s  t h e  

t r a d i t i o n a l  d iv i s i o n  in  p ap e rs  in to  ' r e s u l t s '  and ' d i s c u s s i o n ' ,  

where th e  r e s u l t s  a r e  i n t e r p r e t e d .  Sometimes c o n c lu s io n s  a r e  s e t  

ou t as  a s e p a r a t e  s e c t i o n  a t  the end  of t h e  p a p e r ,  bu t more commonly 

t h y  a re  embedded i n  th e  ' d i s c u s s i o n '  s e b t i o n .

In  view o f  t h i s  co rrespondence  betw eai the  c a t e g o r ie s  used  

in  a b s t r a c t o r s '  i n s t r u c t i o n s  and th e  t r a d i t i o n a l  d i v i s i o n s  o f  a 

p ap e r ,  I  have i n v e s t i g a t e d  w hat a r e  th e  av e ra g e  le n g th s  o f  th e  

fo u r  s e c t i o n s  o f  e x p e r im e n ta l  p apers  i n  v a r io u s  d i s c i p l i n e s ,  and 

how much of th e  a u t h o r s '  a b s t r a c t s  i s  d ev o ted  to sum m arising each 

s e c t i o n .  I f  the  g u id e l in e s  quo ted  above a r e  b e in g  fo l lo w e d ,  i t  

would be expec ted  t h a t :

( i )  t h e  p r o p o r t io n  o f  ' r e s u l t s '  w i l l  be h ig h e r  i n  t h e  a b s t r a c t  

th a n  i n  t h e  co rre sp o n d in g  p a p e r ,  s in c e  n e a r l y  a l l  the g u id e l in e s  

s t r e s s  r e s u l t s  o r  f i n d i n g s ;

( i i )  t h e  p r o p o r t io n  o f  ' e x p e r im e n ta l ' / 'm e th o d *  w i l l  be lo w er  i n  

the a b s t r a c t  -  s e v e r a l  of th e  s e t s  of i n s t r u c t i o n s  do n o t  a s k  

f o r  'method* a t  a l l  ( o r  j u s t  fo r  novel m e thods) ;

( i i i )  t h e  p r o p o r t io n  o f  'd i s c u s s io n *  w i l l  be  low er in  th e  

a b s t r a c t ,  s in c e  the i n s t r u c t i o n s  ask  o n ly  f o r  ' c o n c l u s i o n s ' .

TABLE 4 . 4 . Comparison o f  the te x t  of an a b str a c t w ith  the 

corresponding parts o f  the paper (Ann. B ot. (1 9 7 3 ), v o l .  37 , p . I) 

A B S T R A C T  P A  P E R

The u l t r a s t r u c t u r a l  changes i n  n e c t a r -  I n t r . We s tu d ie d  the  u l t r a -

s e c r e t i n g  c e l l s  o f  V . r . , V.m. and C . s . s t r u c t u r e  o f  some f l o r a l

d u r in g  o n to g e n e t ic  development a r e  n e c t a r i e s ,

d e s c r ib e d .



A B S T R A C T P A P E R

The most pronounced changes 

occur in  th e  amount and 

m o rp h o lo y  o f  th e  

endoplasm ic r e t i c u lu m .

The amount o f  ER elem ents 

in c re a s e s  g r a d u a l ly  and 

reache s a maximum a t  the 

s ta g e  o f  s e c r e t i o n .

Meth. Segements o f  f l o r a l  n e c t a r i e s  

o f  V . r . , V.m. , and C . s . a t  d i f f e r e n t  

s ta g e s  i n  o n to g e n e t ic  developm ent were 

f i x e d .

Ohs. The most pronounced changes  occu r  

i n  the amount and  morphology o f  the  ER.

Ohs. The development o f  th e  ER duidng 

th e  p e r io d  p rece d in g  s e c r e t i o n  is  a 

common f e a t u r e  o f  the s e c r e t o r y  c e l l s .

At t h i s  s ta g e  th e  ER i s  the  The ER i s  the  dominant element i n

dominant e lem ent in  th e  th e  cy top lasm .

cy top lasm .

A p ro c e s s  of s w e l l in g  o f  a 

l a m e l l a r  ER, fo llo w ed  by 

fo rm a t io n  o f  v e s i c l e s ,  

was n o te d  in  th e  

s e c r e t o r y  c e l l s  d u r in g  

the  s t a g e  o f  s e c r e t i o n .

Many v e s i c u l a r  e lem ents  

appea red  to  be i n  a c lo se  

a s s o c i a t i o n  w i th  t h e  

plasmalemma.

O bs. The ER e lem en ts  in  s e c r e t o r y  

c e l l s  a t  the s t a g e  o f  s e c r e t i o n  a r e  

p a r t i a l l y  or e n t i r e l y  d i l a t e d .  

V e s ic u la r  d i l a t i o n s  commonly o c c u r .

Obs. Throughout th e  s ta g e  o f  s e c r e t i o n  

smooth o r  p a r t l y  r o u ^  v e s i c u l a r  

e lem ents  w ere o b se rv ed  in  th e  

v i c i n i t y  o f  th e  plasmalemma..

I t  i s  su g g e s te d  t h a t  su g a r  D is c . I t  is  s u g g es ted  t h a t  the  v e s i c u l a r  

i s  s e c r e t e d  as a s o lu t i o n  by e lem en ts  c o n ta in  a s u g a r  s o l u t i o n  and 

means o f  v e s i c l e s  d e r iv e d  from t h a t  by means o f  t h e i r  f u s io n  w i th  

t h e  ER. th e  plasmalemma t h i s  s o l u t i o n  i s

s e c r e t e d .  (1 3 0



Ten ja m a is ,  co ver in g  th e  p h y s ic a l, l i f e  and s o c ia l  s c ie n c e s ,  

were s e le c te d  fo r  s tu d y . The ch o ice  was based on th a t in  the study  

o f  t i t l e s  ( s e c t io n  2 .5 ) ,  but the requirem ent o f  su ita b ly  d iv id ed  

papers n e c e s s ita te d  some changes. The Journal o f  Chemical P hysics  

was in clud ed  so as to  perm it fu rth er  study o f  a b str a c ts  in  secondary  

s e r v ic e s  (S ection  4 .11  ) .

The f i r s t  t h ir t y  papers p u blish ed  in  1973 in  each jou rn a l 

which c o n s is te d  o f  in tr o d u c tio n , experim ental/m ethod, r e s u lt s  

and d isc u ss io n  s e c t io n s  on ly  w ere s e le c te d . The number of l in e s  

o f te x t  in  each s e c t io n  was counted and m u lt ip lie d  by the mean 

number cf words per l i n e .  The c r i t e r io n  o f what c o n s t itu te d  a 

word was th e  same as that in  the study of t i t l e s  in  S ec tio n  2.4*

The words in  th e  authors* a b str a c ts  cf th e se  papers were 

then d iv id ed  up acco rd in g  to  the s e c t io n  o f the paper which 

conta ined  th e  same in fo rm a tio n . I t  was not p o s s ib le  to be a b so lu te ly  

rigorous about t h i s  for various rea so n s . In  a few cases in form ation  

in  the a b stra ct d id  n ot correspond to  any s ta tm en t(s) in  the paper, 

or i t  was a g e n e r a lisa t io n  from more than one statem eit in  ihe  

paper, so  th at a s u b je c t iv e  assignm ent had to be nude. In o th er  

cases the same in form ation  appeared in  more than one s e c t io n  o f  

the paper: here i t  i s  a t tr ib u te d  to  the e a r l i e s t  s e c t io n .

The way th a t in form ation  appeared in  th e  s e c t io n s  o f  th e  

paper was cf ten  a t  varian ce  w ith  th e  a lle g e d  fu n ctio n s  of th e  

s e c t io n s  (see  S e c t io n  4 * 6 ) . The method adopted at le a s t  g iv es  

an in d ic a tio n  o f  how l i t t l e  o f  th e  in form ation  needed fo r  th e  

a b stra c t can be ob ta in ed  by read ing the in tro d u ctio n  on ly , 

which i s  a procedure sometimes (c y n ic a lly ? )  su ggested  f o r  

a b s tr a c to r s . An example o f  th e breakdown o f  an ab stract i s  

shown in  Table 4* 4*
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4 .5  RESULTS OF THE STUDY

The r e s u l t s  are g iven  in  the farm o f  mean percentages in  

Table 4 .5 .  The t  t e s t  was is ed. to check fo r  s ig n if ic a n t  

d if fe r e n c e s  between th e papers and a b s tr a c ts .  The numbers o f  

a b str a c ts  in  each jou rn al which had f iv e  or few er words 

r ep re se n tin g  each part o f “the paper were recorded and are  

reported  in  Table 4 .6 .

I t  can be seen  from Table 4 .5  th a t ,  in  a l l  c a se s , the  

d iffe r e n c e s  between the proportions of the s e v e r a l s e c t io n s  

in  the papers and the a b str a c ts  ia y  in  the d ir e c t io n  expected  

from the exam ination of the g u id e lin es  to  a u th ors. Of the 

th ree  hypotheses o f  S e c t io n  4 .4 ,  number ( i )  was supported by n ine  

s ig n if ic a n t  r e s u lt s  out o f  ten , number ( i i )  by seven, and number

( i i i )  by e ig h t .  I t  i s  a lso  ev id en t from Table 4 .5  th a t  th e r e  are 

co n sid era b le  d iffe r e n c e s  between su b jec ts  in  the amount o f  te x t  

under each heading. I w i l l  now d iscu ss  what kind o f  in form ation  

i s  u s u a lly  put in  each s e c t io n ,  and how i t s  importance v a r ie s  

between s u b je c ts . The t o t a l  len g th s o f  a b str a c ts  w i l l  be 

co n sid ered  in  S e c tio n  4 .9 .1 .

4 .6  EXPERIMENTAL PAPERS IN RELATION TO THEIR ABSTRACTS

4 .6 .1  ' In trod u cti on*

The in tro d u ctio n  g iv es th e  background o f  the work 

and the approach o f  the author. I t  should co n ta in  

a c le a r  statem ent o f  the problem, the s p e c if ic  

q u estion s asked , and th e  reasors f o r  ask in g  them. 

(L inton, 1972)
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TABLE 2f.é A b strac ts  i a a sa n g le  o f 30 which had f i v e  or

words rep re se n tin g  each part o f  th e paper.

JOUENAL I n tr . Exp. Res . Dis c

J .C .S . Faraday Trans. I 3 15 6 3

J . Chem. Phys. If 18 4- 6

J . Phys. D. 4- 11 1 3

J .  Pharmacol. & Exp Ther. 10 14- 1 3

Lancet 9 13 0 8

Ann. B o t, 8 16 1 7

Anim. Behav. 7 15 1 11

J . S o c . P sych . 5 7 2 13

Sociom etry 4- 11 2 10

Lang. & Speech 3 6 2 8
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(a) The problem. The part o f  the in tro d u ctio n  which i s  most o fte n  

rep resen ted  in  th e  a b s tr a c t  is th e  ’to p ic  se n te n c e ’ . This sen ten ce  

s ta te s  what e x a c tly  i s  th e  su b jec t o f  th e  stu d y . For example:

The p resen t stu d y  examined c h ild r e n ’ s p erception  

and eva luati on o f the October C r is is  in  Quebec.

(J . Soc. P sy ch o l. 89 (l9 7 3 ) 3)

In th is  paper we p resen t r e s u lt s  and con clu sion s  

on NaY exchanged w ith  se v e r a l o th er  io n s , ( j . Chem.

S oc. Faraday Trans. I (l973 ) 22)

Mention o f  ’th is  paper*, or ’th e  p resen t s tu d y ’ , in d ic a te s  th a t th e  

author i s  tu rn in g  from h is  review o f  the background to  what he, 

h im se lf ,  i s  go ing to attem pt. The statene nt o fte n  occurs towards 

th e  end of the in tr o d u c tio n , "though i t  may be fo llo w ed  by a l i s t  

o f  hypotheses to be t e s t e d .  I t  w i l l  normally be an a m p lif ic a t io n  

o f  the t i t l e ,  and c o n ta in  s e v e r a l o f the same ’keywords’ . W ilson  

( 1974) has su ggested  th a t th e  r e s u lt in g  redundancy o f  in form ation  

in  t i t l e ,  a b s tr a c t , and paper cou ld  be provided 'wi"th some f in a n c ia l  

s a v in g ’ . In some pap ers, e s p e c ia l ly  th ose  in  J .C .S . Faraday 

T ransactions and the Journal o f  Chemical P h ysics , th e  su b jec t o f  th e  

study was im p lied , ra th er  than s ta te d ,  in  th e  in tr o d u c tio n , e .g .  

the in tro d u ctio n  on (1973) P* 1&9 o f  the former journal had on ly  

’Hexagonal Ca 80^ i s  extrem ely r e a c t iv e  towards w ater vapour, and 

th e  rehydration  has been l i t t l e  s t u d ie d . ' S in ce  a reader may w e ll  

n ot boths r  w ith  the a b str a c t (or even the t i t l e ? ) ,  i f  he knows by 

some o th er  means th a t  th e  paper i s  worth read ing , I con sid er i t  

d e s ir a b le  th a t the paper should be com plete in  i t s e l f .  The e d ito r  

o f  P hysics Review L etter s  (Coudsmit, 1961) m entions as one o f  h is  

p et peeves ’an author who f a i l s  to  make c le a r  in  the in tro d u ctio n  th#  

scope and s ig n if ic a n c e  o f  h is  paper’ . I  s h a ll  a lso  su g g est in  

S e c tio n  4 .1 2  th a t expansion o f the t i t l e  to  d e sc r ib e  th e exact su b jec t
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o f th e  p ap er is  th e  most im p o r ta n t fu n c tio n  of th e  a b s t r a c t .

(b) The background. Borko and B ern ier (1975» P. 68) s ta te  t h a t ,  

because a p a r t ic u la r  secondary s e r v ic e  ’ i s  d esign ed  f o r  a d esig n a ted  

c la s s  o f  u sers w ith  a s p e c if ie d  background knowledge, • • •  background 

in form ation  i s  assumed and need n o t be s ta t e d . ’ I t  can be seen  

from Table 4*7 th a t a l l  the jo u rn a ls  in  my stud y  d id , in  f a c t ,  

have some a b str a c ts  co n ta in in g  o ld  ( i . e .  p r e v io u s ly  reported) 

in form ation  -  in  most cases coming from the ’ in trod u ction *  s e c t io n  

o f  the pep er . I t  i s  perhaps su r p r is in g  th a t  t h is  was so p reva len t  

in  the Journal o f  Pharmacology and Experim ental T h erap eu tics , w hich  

had the sm a lle s t  proportion  o f * in t r  ed u ction ’ in form ation  in  the 

a b s tr a c t . I t  thus appears "that authors e ith e r  d isa g ree  with  

Borko and B ern ier 's  c o n s id e r a tio n , or e l s e  f e e l  "that i t  i s  

n ecessary  to in c lu d e  b r ie f  in form ation  on th e  background f o r  

the sake of read ers who may be in te r e s te d  in  the su b je c t  area , 

but unable to  r e c a l l  the e a r l ie r  study on w hich the present work 

i s  b u i l t .  Some in s tr u c t io n s  to a b stra cto rs  s p e c i f i c a l ly  ru le  

out such in form ation  (Borko and Chatman, 1963).

(c )  The approach. I t  can be seen  from Table 4 .5  th a t th e r e  a re  

s ig n if ic a n t  d if fe r e n c e s  between th e  average le n g lh s  o f ’ in tr o d u c t io n ’ 

in  d if f e r e n t  s u b je c t s .  That in  sociom etiy  i s  about th ree  tim es  

as long as th a t  in  pharmacology, and more than tw ice  th a t in  

p h y s ic a l ch em istry .

In pharmacology and in  ch em istry  th ere i s  a la rg e  body o f  

g en era lly  accepted  th eory  on which to  base new work. The 

approach to be taken in  s o lv in g  a problem w i l l  o ften  be f a i r l y
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TABLE 4 . 7 * Old in fo rm a tio n  in  a b s t r a c t s

JOUENAL

A bstracts in  
sample o f  50 
c o n ta in in g  
o ld  informa
t io n

Mean percentage Mean percentage
o f  o ld  informa— o f o ld  informa
t io n  in  th e s e  t io n  in  w hole
a b str a c ts  sample

J .C .S . Faraday
Trans. 1  10

J . Chem. Phys. 3

J . Phys. D. 6

J . Pharmacol. & Exp.
Ther. 14

Lane e t  4

Ann. B ot. 3

Anim. Behav. 8

J . S oc. Psych. 4

Sociom etry 11

Lang. & Speech 9

21.6

16.5  

12.1

11 .9

18.5

21 .6  

25 .6

3 6 .9

19.8

20.8

4 .3  

1 .0

1 .5

3 .3

1 .5

1 .3

4 .1

3 .0

4 .4  

3 .7
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standard and req u ire  l i t t l e  j u s t i f i c a t io n .  Some experim ents are 

in tended  to d ec id e  between r iv a l  h yp oth eses, w hich  w i l l  have to  

be o u tlin ed  in  the in tro d u ctio n , but the m ajority  are of th e  

’p u zz le -so lv in g *  ty p e , c h a r a c te r is t ic  of ’normal sc ien ce*  (Kuhn, 

1970). Veiy few a re  d esig n ed  to  t e s t  the fundam ental t h e o r e t ic a l  

approaches o f the d i s c ip l in e .  T r ia ls  o f a new drug, in tended  to  

combat a s p e c if ic  com plaint, are perhaps the extreme base o f  

s tu d ie s  in  which l i t t l e  co n s id e r a tio n  o f  un derly in g  theory o r  

approach are c a l le d  f o r ,  and l i t t l e  j u s t i f i c a t io n  requ ired  fo r  

the experim ent. In the s o c ia l  s c ie n c e s ,  on the o th er  hand, th ere  

i s  much l e s s  agreement on experim ental approaches; and r iv a l  

th e o r ie s ,  each h eld  by a su b sta n tia l proportion  o f the p r a c t it io n e r s ,  

can e x i s t  to g e th e r  fo r  con sid erab le periods o f tim e. Methods and 

apparatus are l e s s  s ta rd a rd ised  than  in  th e  n a tu ra l s c ie n c e s ,  and 

more space has to be devoted to  j u s t i f y in g  th o se  s e le c t e d .

(d) The s p e c if ic  q u estion s ask ed . L inton ( l9 7 2 , p . 54) w r it in g  

fo r  authors in  the s o c ia l  s c ie n c e s ,  s t a t e s  th a t th e  in tro d u ctio n  

should ’ end w ith  a form al or in form al statem ent o f the h y p o th e s is ’ .  

The e x c e p tio n a l len g th  o f  in tro d u ctio n s in  Sociom etry a r is e s  

la r g e ly  from th e  presence o f  e x te n s iv e  s e c t io n s  on the b u ild in g  

o f  models and form u lation  o f  h y p o th eses . In the Journal o f  S o c ia l  

P sych o logy . e s p e c ia l ly ,  th e  f in a l  statem ent o f th e  h yp oth esis  or  

hypotheses i s  o ften  preceded by a phrase such  as ’ in  summary’ , 

or ’to  summ arise', which im p lies  redundancy o f  in form ation .

W h ils t  th e process cf form u latin g  and t e s t in g  hypotheses is  th a t  

by # i i c h  sc ie n c e  is  popularly  he Id to  worl^ I did  not f in d  i t  

ev idenced  to the same ex ten t in  th e  in tro d u ctio n s  to  resea rch  

papers in  the n a tu ra l s c ie n c e s .  There, the b u ild in g  o f  new
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models tends to  occur in  the d is c u s s io n  ra th er  than the in tr o d u c tio n , 

i . e .  i t  appears to fo llo w  from the resu l^ S ra th er  than being a 

p r e r e q u is ite  to t h e ir  a c q u is it io n .  I t  i s  probable th a t l i t t l e  is  

l o s t  by making hypotheses im p lic it  rather than e x p l i c i t .  For 

example, i f  one i s  stu d y in g  th e prevalence cf le ft-h an d ed n ess  

in  males and fem ales, one can sa y  ju s t  th a t ,  ra th er  than sa y in g ,

*It was hyp othesised  th a t a h igh er  prop ortion  of males th an  fem ales  

would be le ft-h a n d ed * , and th a i  in  th e  d is c u s s io n ,  ’The h yp oth esis  

was proved* ( o r ’not proved’ ) .

When hypotheses are quoted  in  the a b s tr a c t , i t  i s  norm ally  

to  say th a t they  were supported by the experim enta l f in d in g s ,  

in  which ca se  th e y  have been counted in  the r e s u lt s  or d is c u s s io n  

se c t io n  h ere .

(e ) Other kinds o f  c o n te n t . In trod u ction s sometimes g iv e  an 

o u tlin e  of the method, or a n t ic ip a te  th e f in d in g s ,  and so take on 

th e  fu n c tio n  of a summary. For example:

( l )  In trod u ction : 'Ss were exposed to  th e  la b e ls  two

a t  a time in  a l l  p o s s ib le  com binations and were 

asked to make a judgment about t h e  s im i la r i t y  

bbtween the la b e ls  of each p a i r . *

Method: ’The Ss were p resen ted  w ith  th e stim ulus

la b e ls  two a t a time in  a l l  p o s s ib le  com binations.

For each p a ir  the S ’ s tafek was to  judge th e s im ila r ity  

between the two s t im u li on a r a t in g  s c a le . ’

( j .  S oc. P sy ch o l. c ( 1973) 89 I86)
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(2) From the tem perature dependence of the r a te  

co n sta n t, AG-*, AH* and A s^  for p rocess (2) 

were ollained. A mechanism w i l l  be proposed on th e  

b a s is  on the b a s is  o f  the thermodynamic data o f  

a c t iv a t io n  obtained .*

(in tr o d u c tio n  in  J .C .S . Faraday Trans# 

I  (1973) 113)

( 3 ) 'The r e s u lt s  are q u a n t ita t iv e ly  in  accord w ith  

e x p e c ta t io n s , i . e .  th a t the e n th a lp ie s  o f  a s s o c ia t io n  

are extrem ely  high fo r  the s tr o n g e st  hydrogen bond 

forming a c id -b a se  c o u p le s .'

( in tro d u ctio n  in  J .C .S . Faraday Trans.

I  ( 1973) 151)

No doubt, i t  i s  h e lp fu l to the reader to  have an overview  

o f the paper b efo re  stu d y in g  the m a ter ia l in  d e t a i l ,  and th is  i s  

the t r a d it io n a l  fu n c tio n  of the 'in tro d u ctio n *  o f  a book. However, 

s in c e  the a b stra c t is  norm ally p rin ted  a t th e  head o f  the paper,

I  would q u estion  whether th is  fu r th er  o r ie n ta t io n  o f  the reader 

i s  n ecessa ry .

I f  an in tro d u ctio n  s ta te s  some o f  the key  p o in ts  of la t e r  

s e c t io n s  of th e  paper, th en , as a r e s u l t  o f the p r a c t ic e  mentioned 

in  S e c t io n  4*4, such p o in ts  in  th e  a b str a c t  w i l l  be a t tr ib u te d  to  

' in tr o d u c tio n * . T his is  the main reason  fo r  the e x c e p t io n a lly  

high proportion  o f 'in trod u ction *  in  the a b str a c ts  in  the Journal 

o f Chemical P h y sics . There, one a b s tr a c t ’ s in form ation  was found 

e n t ir e ly  in  the in tro d u ctio n  o f  th e  paper. The f a c t  th a t  i t  i s  

th e  papers, ra th er  than  the a b s tr a c ts ,  which are e x c e p tio n a l in  

th is  journal i s  shown by the u n ex cep tio n a l proportions o f 'fin d in g s*
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and * study* in  S e c t io n  i f .9*

i f .6 .2  ’Experimental* /  ’Method *

(T his i s  taken  to  in clu d e ’m a te r ia ls* , *p atien ts*  and ’procedure’ . )

The lo n g e s t  method sec tio  ns in  papers were found in  the Journal 

o f  S o c ia l  Psychology and the Journal of Pharmacology and E xperim ental 

T h erap eu tics . In th e  ca se  of tiie form er o n ly , th e se  were 

rep resen ted  by a h i ^  proportion o f such in form ation  in  the  

a b s tr a c t .  One reason fo r  lo n g  d e sc r ip t io n s  o f  method in  

psychology seems to  be th e  u n c e r ta in ty  on the part o f  the 

experim enter as to  what are  s ig n i f ic a n t  fa c to r s  in  h is s e t -u p .

I  would n o t, however, have thought i t  n ecessa ry  to gp to such 

len g th s  as th e fo llo w in g :

’A fter  a l l  had been in terv iew ed , the ^s were d eb r ie fed  

and each rece iv ed  a f r e e  soda ( a l l  fou r  groups) 

and a free  pass to  th e  f i r s t  sch o o l dance of th e  

sch o o l year (G-roups B, C,D), compliments of the 

p rin c i pal ’ s o f f  ic  e . *

(J . S oc. P sy ch o l. 89 (l9 7 3 ) 95)

At the o p p osite  e x tre n e , papers in  p h y s ic a l chem istry tend  

to  in c lu d e o n ly  the minimum o f  experim ental d e t a i l s .  W illiam s  

( 1967) mentions the tem ptation  to  authors to  c u t  th e ’method* 

s e c t io n  to the bare bones. Sometimes o n ly  th e m ateria ls  are  

d escrib ed  ( e .g .  the su p p lier  and p u rify ) and the apparatus i s  

named. The experim ental procedure may be worked in to  the r e s u l t s ,  

e .g .  :
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'An ammonia b u ffe r  system was used to  measure

^  for Phenol Red, and an a c e t ic  a c id  b u ffe r

fo r  Bromophend Blue and Brcm ocresol G reen .’

(R esu lts in  J .C .S . Faraday Trars .1

( 1973) 562)

There seem to  be more ca ses  in  the n a tu ra l sc ie n c e s  where 

p r e v io u s ly  d escrib ed  methods are used a g a in . The 'experim ental*  

s e c t io n  can then be con fin ed  to d e t a i l s  o f  the new samples p lu s  

a re feren ce  to the previous paper. There may a ls o  be some s e l f -  

in t e r e s t  in  not d is c lo s in g  enou^ d e t a i l  to  a llow  com p etitors to  

r e p l ic a te  the study or equipment (C o ll in s ,  1974).

The range o f tem perature, p ressu re , e t c . ,  over which the  

experim ents were ca rr ied  out i s  freq u en tly  g iven  in  the a b s tr a c t ,

but can be in ferred  from th e  paper only by examining r e s u lt s  ta b le s

or graphs. In such c a s e s ,  the data were counted as ’r e s u l t s ’ in  

th e  a n a ly s is  o f  the a b s tr a c t . Thus infb m a tio n  which one would  

norm ally c la s s  as ’exp erim en ta l’ or ’method’ o fte n  corresponds to  

’r e s u l t s ’ in  the paper. This i s  one of the main reasons fo r  the low 

proportions o f ’experim ental* in  p h y s ic a l chem istry a b s tr a c ts .

Table 4*6 shows th a t fo r  every  jou rn al examined the ’method* 

s e c t io n  was more o fte n  rep resen ted  by f i v e  or few er words in  the 

a b str a c t than any other s e c t io n  of the p ap er. This is  in  l i n e  

w ith  th e  study by Landau eind W eiss ( l9 7 é ,  p . 4 8 ) in  which they  

asked u ser  panels t o  c r i t i c i s e  au th o rs’ a b str a c ts  in  th e l i f e  

sc ie n c e s . In th e pure sc ie n c e  jo u rn a ls , 33*9% o f  the c r i t ic i s m s  

were o f  the ’method’ (th e  most common ty p e  of c r i t ic is m  b ein g  

'd e f ic ie n c y ')  fo llo w ed  by 2és1^ of the ’ r e s u l t s * ,  11.1^ of the  

c o n c lu s io n s , o f  the ’purpose’ and 23 .3^  were ’u n sp e c if ie d ’ .
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4 .6 .3  ’R esu lts  *

I t  i s  not customary in  papers to  l i s t  raw experim ental data  

which would o ften  occupy enormous ta b le s  and be h i ^ l y  p a r t ic u la r  

to  the sam ples, apparatus and experim ental arrangem ent. I n s te a d ,  

th e  raw data are u su a lly  ’reduced’ , fo r  example quoted as mean 

va lu es and standard d ev ia tio n s  based on many o b serva tion s. This 

cou ld  be h eld  to  in vo lv e  a c e r ta in  amount o f in te r p r e ta t io n  o f  

th e  r e s u l t s .  The a p p lic a tio n  o f  s t a t i s t i c a l  t e s t s  for  the 

s ig n if ic a n c e  of d if fe r e n c e s ,  or to  look fcr c o r r e la t io n s ,  which 

i s  norm ally done in  th e ’r e s u l t s ’ s e c t io n ,  in v o lv e s  a la r g e r  

element o f  in te r p r e ta t io n . The d is t in c t io n  from ’d iscu ssio n *  

i s  thus not e n t ir e ly  c le a r -c u t .

S in ce  the reduced data and the r e s u lt s  o f  s t a t i s t i c a l  t e s t s  

are norm ally g iven  in  the form o f ta b le s ,  my assessm ent of Ihe 

proportion  o f  ’r e s u l t s ’ in  papers, based on te x t  a lo n e , co n sid era b ly  

underrates the in form ation  c o n te n t . U nfortun ately , th ere  i s  no 

b a s is  fo r  con vertin g  numbers in  ta b le s  in to  eq u iv a len t numbers o f  

w ords.

The numbers and s i z e s  o f  ta b le s  and graphs (an a lt e r n a t iv e  

way o f rep o rtin g  data) in  the samples are g iven  in  Table 4 .8 .

Annals o f  Botany # i ic h  has the la r g e s t  amount o f te x t  in  the  

’r e s u l t s ’ s e c t io n , a ls o  has the la r g e s t  amount o f ta b u la r  in form ation . 

The n ex t h i p e s t  amount o f te x t  in  ’r e s u l t s ’ occurs in  Animal 

B ehaviour, which i s  a lso  q u ite  w e ll  up in  ta b u la r  m a te r ia l. In  

t h i s  su b je c t  area , the r e s u lt s  o ften  have th e  nature o f  (and are  

sometimes c a l le d )  ’o b serv a tio n s’ , i . e .  they  c o n s is t  o f  d e ta ile d  

d e sc r ip tio n s  o f  p rocesses observed , ra th er  than  measurements o f a 

few s e le c te d  p r o p e r t ie s . To a le s s e r  ex ten t t h is  i s  a ls o  true in
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TABLE 4 .8 .  T ab u la r arü  g ra p h ic a l  in fo rm a tio n  (sam ple s iz e  = 30)

JOURNAL
NSe<xn n o .o f
Tables per  
paper

Mvo-rt 00. oV
Elem ents^
per paper

00, o f
Graphs per  
paper

Mean no, 0
Lines per  
graph

J .C .S . Faraday 
Trans• I 2 .3 ( 1 .8 ) 4 7 . 8 (4 7 . 4 ) 4 .8 (4 .5 ) 3 . 0 ( 1. 9)

J . Ghem. Phys. 2 .0 (2 .8 ) 6 5 .9 (7 7 .3 ) 5 . 2 (4 . 1) 2 . 7 ( 2 . 0 )

J . Phys. D. 0 .8 (1 .4 ) 32 . 1( 34. 5 ) 4 . 5 ( 2.6 ) 3 . 4 (4 . 5 )

J . Pharmacol. & 
Exp. Ther. 2 . 8 ( 2. 1) 4 0 . 1( 32 . 3) 13. 0 ( 18. 3 ) 1 . 8 ( 1. 6)

Lancet 1 . 8 ( 1 .7 ) 4 7 . 6 (50 . 2 ) 2 . 1(2 . 9) 2.8  (4 . 0 )

Ann. B o t. 2 .9 (2 .? ) 60. 7 ( 91 . 9 ) 5 .4 (8 . 2) 2 . 4 ( 1 . 9)

Anim. Behav. 2 . 5 ( 2 . 7 ) 4 6 . 9 (4 2 . 6 ) 4 . 4 (4 .8 ) 2 . 1( 1.8 )

J . S o c . Psych . 1 . 2 ( 1. 0 ) 33 . 4 ( 36 . 1 ) 0 . 2 (0 .6 ) 2 .6 (0 .8 )

S ociom etry 3 . 1( 2 . 2 ) 2 9 .6 (2 6 .7 ) 0 . 3 (0 .7 ) 2 . 9 ( 1. 4 )

Lang. & Speech 3 .2 (2 .7 ) 4 4 . 1(4 7 . 1) 3 . 6 ( 14. 9) 2 . 7 ( 1.4 )

Note: standard d ev ia tio n s  g iven  in  b rack ets

^  \c\ 'Va.Ws.
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pharmacology and m edicine*

In o th er  c a s e s ,  what makes up the t e x t  in  ih e  ’r e s u lts *  

se c tio n ?  I  have found examples of the in c lu s io n  o f  variou s types  

of m a ter ia l vdiidi seem to  belong more p roperly  to o th er  s e c t io n s  

o f  the paper. For example:

(a) h y p o th esis-fo rm u la tio n  (vhich would be expected  in  "the 

’in tr o d u c tio n * :

’Because o f  the s ta tu s  d if fe r e n c e  between men and 

women in  t r a d it io n a l Xhousa cu ltu re  ( 9) i t  was 

expected th a t in  a M-W d o ll  placement i f  

th ere  was an g le  asymmetry, i t  would be the 

man who would fa c e  more d ir e c t ly ,  s in c e  h is  

h i t l e r  s ta tu s  would make him more co n fid en t.*

( j .  Soc. P sy ch o l. 89 ( 1973) 169)

(b) experim ental method (se e  a lso  S e c t io n  4 *2 ):

’These quenching measurements a t 9CK were 

made a f te r  th e  samples had been heated to 

388K and coo led  to  9CK in  th e  d a r k .’

( j .  Phys. D. 6 ( 1973) 341)

(o) con clu sion s :

’We concluded from t h is  experim ent th a t  

being deprived o f n e s t  m ater ia ls  and the 

opportun ity  to p r a c t is e  n e s t -b u ild in g  during  

the f i r s t  year may r e s u lt  in  sev ere  re ta r d a tio n  

o f  th e  a b i l i t y  to  weave. *

(Anim. Behav. 21 ( l9 7 3 )  375)

146



(d) Comparison w ith  other workers* r e s u lt s  (which migbt be  

expected  to  form ’d is c u s s io n ') :

'The r e s u l t s  were ra th er  s im ila r  to  th o se  

p r e v io u s ly  rq) orted  by Woods and N ich olas ( 1964) 

and Cowell and Woods (19&9), in  th a t  the d e n s ity  

o f  trap  H appeared to in c r e a se  co n tin u o u sly  w ith  

tem perature T i,

(J . Phvs. D. 6 ( 1973) 345)

Another k ind  o f  in form ation  which i s  perhaps not s t r i c t l y  

’r e s u l t s ’ , but is  sometimes found in  the ’r e s u l t s ’ s e c t io n ,  i s  

th e mention o f  problems in  app lying  th e  method. For example:

' I t  was not p o s s ib le  to apply  the d e f in i t io n  

o f  a s y l la b le  based e n t ir e ly  on th e c e r ta in ty  

o f  th e  sequence of parts in  a l l  ca se s  . . . .  In  

such cases the p l i a b l e s  w ere a r b it r a r i ly  d e fin e d  

on th e  b a s is  o f  th e ir  in t e r v a ls .*

(Anim. Behav. 21 ( l9 7 3 ) 29)

The degree to which r e s u lt s  are rep resen ted  in  the a b str a c t  

w i l l  depend on w hether the f in d in g s  o f  in t e r e s t  are th o se  reported  

in  the ' r e s u l t s ’ s e c t io n ,  or whether the ’ r e s u lt s '  c o n s is t  on ly  

o f experim ental d ata , and th e  va lu es  o f  s c i e n t i f i c  im portance 

( e .g .  the p r e c is io n  o f  a new procedure, or r a te  con stan ts  in  a 

k in e t ic  study) are not found u n t i l  th e  ’d is c u s s io n * . This seems 

to  be th e  main fa c to r  resp o n sib le  fo r  the r e la t iv e ly  low proportions  

o f ' r e s u l t s '  in  the a b s tr a c ts  of J .C .S . Faraday T ra n sa ctio n s , Journal
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o f  Chemical P hysics and Journal o f  P h ysics D compared w ith  the  

l i f e  s c ie n c e s .  The u se fu ln e ss  o f  quoting r e s u lt s  in  a b str a c ts  

w i l l  be d iscu sse d  in  S e c tio n s  4» 10 and 4» 12.

4 * 6 .4  'D isc u ss io n *

The average len g th  of the ’d iscu ssio n *  s e c t io n  o f  papers in  

the Journal of Chemical P hysics i s  more th an  tw ice  th at in  th e  

Journal o f  S o c ia l P sychology. I  have a lrea d y  mentioned some o f the  

fa c to r s  re sp o n sib le  fo r  the e x te n t  o f th is  range. F i r s t l y ,  ihe  

f in d in g s  in  so c iom etr ic  or s o c ia l-p s y c h o lo g ic a l  papers are v ir tu a l ly  

com plete once th e s ig n if ic a n c e  t e s t s  have been performed ( in  the 

r e s u lt s  s e c t io n ) .  A l l  th a t remains for  the d is a u s s ion s e c t io n  

i s  to  p o in t out th a t th ey  confirm , or f a i l  to  confirm , the  

h y p o th e s is . The way in  which th e  experim ental r e s u lts  r e la t e  

to  the hypotheses w i l l  have been made c le a r  in  the in tr o d u c tio n .

In the n a tu ra l s c ie n c e s ,  however, and e s p e c ia l ly  in  p h y s ic a l  

ch em istry , the data are o fte n  su b jected  to  fu r th e r  p ro cess in g  to 

prodm e r e s u lt s  o f in t e r e s t .  For example:

'From the in t e n s i t y  of components IV and V the  

angle {o() between two neighbouring coupled d ip o le s  

i s  c a lc u la te d  ( ta b le  7 )* '

(J .C .S . Faraday Trans. I  (l9 7 3 ) 369) 

’S u b s t itu t in g  values o f and o( ^ from the r e s u lts

o f th e  present work in to  equation  (8) le d  to a value

of
/  f  -7  -1

o f -9*1 X 10 K a t room tem perature.*  

(J . Phys. D. 6 (1973) 319)
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Second ly , I  d iscussed, in  S e c t io n  4*6.1  the way th a t s tu d ie s  

in  the s o c ia l  s c ie n c e s  freq u en tly  begin  w ith  form ulation  o f  a 

model, whereas th o se  in  the n a tu ra l sc ien ce s  a re  based on g e n e r a lly  

accepted  paradigms* Thus, once th e  experiment has been done and 

the r e s u lt s  are known, i t  remains in  th e form er area on ly  to  say  

th a t th e ch o ice  o f  model i s  v in d ic a te d . In th e  la t t e r  a r e a ,  

however, the s ig n if ic a n c e  o f  the fin d in g s  fo r  the th e o r e t ic a l  

stru c tu re  of th e  s p e c ia lty  concerned has now to  be d isc u sse d . One 

would expect th a t  th e  number o f o th er s tu d ie s  with which the new 

work has to be compared, and the number o f  th e o r ie s  which are 

a f fe c te d ,  w i l l  vary between su b je c t  areas in  a s im ila r  way t o  th e  

s i z e  of the body o f  e x is t in g  knowledge in  th o se  a rea s . A lth o u ^  

measurement of th e  la t t e r  would b e  im p ra ctica b le , th e r e  is  

c e r ta in ly  a much la r g er  corpus in  p h y sica l ch em istiy  than in  

sociom etry  or s o c i a l  p sychology.

There may be fu r th er  experim ental work reported  in  th e  

’d iscu ssio n *  to  r e s o lv e  a problem which does not become evident  

u n t i l  th a t  s ta g e . For example:

’To t e s t  th is  theory  of CÔ  p o iso n in g , a boron- 

aluminium oxide c a ta ly s t  was prepared as 

described  by Emelyanov e t  a l . and then te s te d  

for  c a t a ly t i c  a c t i v i t y . ’

(D iscu ss io n  s e c t io n :  J .C .S .

Faraday Trans I ( l9 7 3 ) 650)

The p revalence of t h is  p r a c tic e  v a r ie s  between s u b je c t s ,  and i s  

probably g rea te st  in  chem istry and p h y s ic s .
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TABLE 4 .9  T reatm ent of 'd is c u s s io n *  i n  a b s t r a c t s  (sam ple s i z e  = 30)

JOURNAL

No
d isc u ss io n

' i s / a r e  
d iscus sed*

'd isc u sse d  
in  terms 
o f  or ' in  
r e la t io n  
to *

o th er  
non
in  fb rm-
a t iv e
ca ses

J.C.S* Faraday Trans 
I

2 0 2 0

J . Ghem. P hys. 5 1 2 2

J . Phys. D. 3 0 3 1

J . Pharmacol. Sz 
Exp. Ther. 3 0 0 1

Lane e t 7 0 0 0

Ann. B ot. 7 3 1 0

Anim. Behav. 11 2 1 0

J . S o c . Psych. 13 3 1 1

Sociom etry 10 4 3 0

Lang. & Speech 8 1 2 0

The v a r ia tio n  in  the proportion  of 'd iscu ss io n *  m a ter ia l 

in  a b str a c ts  v a r ie s  even more between su b je c ts  than does th a t  

in  pap ers. The order o f  su b je c ts  i s ,  however, alm ost id e n t ic a l .  

The in s tr u c t io n s  to authors quoted in  S e c t io n  4*3 s t r e s s  the 

importance o f 'conclu sion s*  in  a b s tr a c ts , but do not ask fo r  

other a sp ec ts  o f 'd is c u s s io n * . As has ju s t  been m entioned, 

in  th e s o c ia l  sc ien ces  the 'c o n c lu s io n s ' are o fte n  c le a r  from 

the 'r e s u l t s '  s e c t io n , so th a t ,  as can been seen  from Table 4*9 , 

in form ation  frcm th e  'd is c u s s io n ' s e c t io n  i s  o ften  not 

incorporated  in to  the a b s tr a c t  a t  a l l .  In th e  p h y sica l s c ie n c e s  

however, where most o f the co n c lu sio n s are  not c le a r  u n t i l  the  

'd is c u s s io n ' ,  very few o f  the a b stra c ts  c o n ta in  no in fo r m t io n  

drawn from "the 'd is c u s s io n ' .
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The tre a tm e n t of 'd is c u s s io n *  i n  a b s t r a c t s  is  c h a r a c te r i s e d

by the us e o f c e r ta in  e x p r e ss io n s , such as  *the r e s u lt s  su g g est

t i n t * , ' i t  i s  concluded t h a t ' ,  and 'may* ra th er  than 'is*  or

'w as*. C erta in ly  i t  needs to  be made c le a r  to  the reader what 
was observed , and i s  regarded as f a c t ,  and what 
was h y p o th esised . 'D iscu ssion *  m ateria l apart from co n c lu s io n s

is  o f te n  d i f f i c u l t  to sum m aiise, and recou rse  i s  made to the

ex p ress io n  ' . . .  i s /a r e  d iscu sse d * . The numbers of a b s tr a c ts

where th e  'd iscu ssio n *  was on ly  tr e a te d  in d ic a t iv e ly  in  th is

way, or  in  o ther w ays, a re  shown in  Table 4*9 . T w enty-six  o f th e

t h ir t y  J .C .S . Faraday T ransactions a b s tr a c ts  had in form ative

treatm en ts of the 'd is c u s s io n * , whereas only th ir te e n  o f  the

Sociom etry  a b str a c ts  and tw elv e  o f  the Journal o f  S o c ia l

P sych ology  a b str a c ts  d id  so .

Apart from co n clu sio n s based on the f in d in g s , a b s tr a c ts  

sometimes mention the r e s u lt s  o f  comparison w ith  other work, 

p o s s ib le  a p p lic a tio n s  o f the f in d in g s , and even su g g estio n s  

fo r  fu tu re  work, e .g .

'Measurements on oth er hydrogen-bonded  

system s may help  to  e s ta b lis h  th e  v a l id i t y  

o f  t h is  r e s u l t . *

(J . P h ysics D 6 (1973) 1998)

4 . 6 .5  Recommendations fo r  w r it in g  papers

The d iv is io n  o f  experim ental papers in to  'in tr o d u c t io n ' ,  

'e x p e r im en ta l', ' r e s u l t s ' ,  and 'd iscu ssio n *  i s  c e r ta in ly  a ccep ted  

as the norm in  a wide range o f  su b je c ts . I t  should thus be h e lp fu l  

to  th e  read er in  lo c a tin g  the p ie c e  of in form ation  he is  look in g
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fo r  in  th e  paper, i f  he does not w ish  to read i t  a l l ,  and in  

v e r ify in g  p ie c e s  of in form ation  when he w ish es to  use them.

I t  should  a lso  be a b le  to  se r v e  as a b a s is  f o r  in s tr u c t io n s  on 

w r it in g  a b s tr a c ts ,  s in c e  th e r e  seems to  be f a i r l y  g en era l 

agreement betw een d if f e r e n t  sou rces on the s é le c t io n  o f m ater ia l 

in  th e se  te r n s .

When w r it in g  a paper, the author should  attem pt to rep ort  

h is  work in  a lo g ic a l  order;

In trod u ction  -  vdiat was known b e fo r e  he 

did the experim ent, and 

what he decided to  do (but 

n ot a summary o f the whole 

stud y)

Experim ental -  what he d id  (as w e ll  as the  

m a ter ia ls  used)

R esu lts  -  what he found in  the experim ent.

This s e c t io n  could  o f te n  be 

reduced to  a s e t  o f  ta b le s  o r  

graphs, w ith  perhaps some 

comment on accuracy, and 

q u a l i ta t iv e  o b serv a tio n s where 

a p p ro p ria te . S ig n if ic a n c e  t e s t s  

may be included  h e r e .

D iscu ssio n  -  what he deduced from the r e s u lt s  -  

fu r th e r  im p lic a t io n s , num erical 

r e s u l t s  and th e o r ie s ;  comparison 

w ith  other work and th e o r e t ic a l  

s t u d ie s .
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I  have noted th ree  ways in  which d e v ia t io n s  from t h is  s t r a ig h t 

forward arrangement aris  e .

( i )  In th e  p h y sica l s c ie n c e s ,  and e s p e c ia l ly  in  en g in eer in g , 

the paper o fte n  covers more than one experiment* *We d id  A

and found X, then we d id  B and found Y, so we did  C and found Z.*

This means th a t th ere w i l l  be three s e c t io n s  o f r e s u l t s ,  X, Y 

and 2 , and some exp lan ation  is  required  in  the " r e su lts ' 

s e c t io n  o f  what a c tio n s  le d  to each s e t .  I f  the m ateria l on 

each experim ent i s  s u f f i c i e n t l y  e x te n s iv e , the paper can co n ta in  

an 'experim ental* and * resu lts*  se c t io n  fo r  each. (This is  q u ite  

common in  Animal Behaviour. )  Otherwise, authors tend to m ention  

only th e common fea tu res  of the experim ents ( e .g .  m a te r ia ls , 

apparatus) under 'e x p e r im en ta l', and to  work other d e t a i l s  in to  

the ' r e s u l t s ' .  Another p r a c tic e  i s  to  in c lu d e  su b sid ia ry  

experim ents and r e s u lts  in  tiie  d isc u ss io n  s e c t io n , when the  

reason fo r  th e ir  in c lu s io n  has been made apparent. This is  su ggested  

by O'Connor and Woodford (1975) P» 10.

( i i )  Sometimes, the 'experim en ta l' s e c t io n  in c lu d es on ly  the  

b r ie f e s t  o f  in form ation , even  when the problem mentioned above 

does not ap p ly . The tem ptation  fo r  authors to cu t th is  s e c t io n  

to  th e  'bare bones' has been noted by W illiam s ( l9 6 7 ) .  I  su g g est  

th a t i t  should  con ta in  an o u t lin e  o f  what was a c tu a lly  done, 

and e s p e c ia l ly  the experim ental c o n d it io n s . These are im portant 

to  a b s tr a c to r s , and should  not need to be deduced from ta b le s

or graphs.

( i i i )  My o v e r a ll  im pression  i s  th a t authors in  the p h y s ic a l  

sc ie n c e s  may go too  fa r  in  t h e ir  attem pt to  ach iev e  c o n c is e n e s s .
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One way in  which th is  shows up is  in  the absence o f  the s o r t  of 

in form ation  one expects to f in d  in  th e  v a r io u s  se c t io n s  o f th e  

paper. In  p a r t ic u la r , om ission  o f  th e  'to p ic  sentence* (se e  

S e c tio n  4*6 .1  (a ))  i s  a s e r io u s  d e f ic ie n c y  in  some papers.

Such p r a c t ic e s  reduce th e  r e a d a b il i t y  o f  th e  papers, and the 

ease o f lo c a t in g  in fo m a t io n  in  them. S tu d ie s  in  the s o c ia l  

s c ie n c e s ,  on th e  o ther hand, tend to be much l e s s  complex, and 

so a llow  authors much more room to  r e la t e  them in  a l o g i c a l  

order. There may be a case  fo r  a cce p tin g  lo n g er  papers in  the  

p h y sica l s c ie n c e s , so a llo w in g  some redundancy fo r  th e  sake of 

r e a d a b il ity ,  w h ile  imposing more r e s t r ic t io n  on space in  th e  

s o c ia l  s c ie n c e s  and e lim in a tin g  e x c e ss iv e  redundancy th e r e . There 

does not seem to  be j u s t i f i c a t io n  fo r  th e p r a c tic e  o f  making 

experim ental papers in  a l l  su b jec ts  about 3 ,0 0 0  words lon g .

4 .7  A STRUCTURAL APPROACH TO STUDYING ABSTRACTS

The a n a ly s is  o f papers and t h e ir  a b s tr a c ts  in  the study  

reported  above covered a f a i r  range o f  su b je c t  a r e a s , but d id  

not cover the whole range o f  d if fe r e n t  s o r t s  o f paper. F i r s t l y ,  

i t  was con fin ed  to experim ental papers in  th e se  su b jec t a r e a s , 

and secon d ly , i t  was con fin ed  to papers a lr ea d y  d iv id ed  by th e ir  

authors in to  ( 'in tro d u ctio n ', 'experim ent*, ' r e s u l t s '  and 

'd is c u s s io n ' .  W h ilst th is  is  the t r a d it io n a l  model of a 

s c i e n t i f i c  study, i t  does not apply u n iv e r s a lly .  Sometimes papers 

seem to be u n n a tu ra lly  d is to r te d  to get a r e a so n a b le -len g th  p ie c e  

o f  t e x t  under each heading, when sometimes th ere  i s  r e a l ly  l i t t l e ,  

or noth ing, to  sa y . One exam ple, mentioned in  S e c t io n  4*6.4: above, 

i s  the d is c u s s io n  se c t io n s  of some papers in  psychology and
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sociom etry . A lso , as noted in  S e c t io n  4 * 6 .3 , the r e s u lt s  can 

o fte n  be covered in  a ta b le  or graph, w ithout needing any t e x t .

Papers in  areas such as a n a ly t ic a l  ch em istry , ap p lied  p h y s ic s ,  

and su rgery  are o fte n  more concerned w ith  r e p o r tin g  a new 

technique than w ith  producing any in t r i n s i c a l ly  in t e r e s t in g  

r e s u l t s .  Sometimes the papers are c a s t  in  the t r a d it io n a l  

p a ttern , but o f te n  one or more se c t io n s  are a b se n t. The model 

i s  s t i l l  l e s s  a p p lic a b le  to p rep arative  papers in  inorgan ic  

and organic c h em istiy , which are e s s e n t ia l ly  r e c ip ie s  w ith  the 

on ly  p o s s ib le  r e s u l t s  being th e y ie ld s  and c h a r a c te r is in g  

p ro p ertie s  o f th e  products.

4 .7*1  Gopnik's typ es of s c i e n t i f i c  te x ts

Gopnik ( 1972) made a study o f  sh ort s c i e n t i f i c  t e x ts  (in ten d ed  

as summaries o f work to be reported  a t  a con feren ce) from th e  

p o in t o f  view o f  t h e ir  l in g u i s t i c  stru ctu res*  On th e  b a s is  o f  

th e s e , sh e d is t in g u ish e d  th r e e  main types o f t e x t :

(a) The 'c o n tr o lle d  experim ent", which was the most p revalen t 

in  her sample (experim ental b io lo g y ) .  I t  was ch a ra c te r ised  by 

the occurrence o f  comparative s tru c tu res  th r o u ^ o u t th e  t e x t .  An 

e s s e n t ia l  fe a tu r e  o f  th is  type was a 'co n ta in er  sen ten ce ' a t  the  

end, which in terp re ted  the r e s u l t s .  I t  had th e  form:

This

These r e s u lt s  

This experim ent 

These data j

r

show/s 

> /  in d ic a te /s

I su g g e s t/s

V th a t  . . .

(b) The 'h yp oth esis  v e r i f ic a t io n '  type was d iv id ed  in to  two 

subtypes :
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( i )  A s in g le  h yp oth esis  was examined and r e s u lt s  

found which e ith e r  confirm ed or d isoonfirm ed  

the o r ig in a l h y p o th e sis . This h yp oth esis  o f te n  

appeared in  some other work which was c i te d  

in  th e  f i r s t  sentence o f  the t e x t .

( i i )  S e v e r a l exp lan ation s o f  the same phenomenon 

were tr e a te d , and the experim ent was intended  

to d ecide between them. The exp lanations  

could  be m utually e x c lu s iv e ,  or more than  

one could p lay  a part.

In th is  ty p e , the co n ta in er  sen ten ce  occurred e ith e r  a t  the  

b egin n in g  of the p ortion  of th e t e x t  in  which th e  evidence was 

g iv e n , o r  a t  the end o f  th e  t e x t .  I t  was a fu n ctio n  (a d ir e c t  

restatem ent or n eg a tio n , or e l s e  an in d ir e c t  one r eq u ir in g  some 

a d d it io n a l knowledge) o f  the hypothesis statem ent.

(c ) The 'techn ique d e s c r ip t iv e ' ty p e . This con ta in ed  l i t t l e  

h y p o th esis in g  and no c o n tro l o f th e  p ro cess . The t e x ts  p r im arily  

d escrib ed  a s c i e n t i f i c  technique o r  phenomenon. Few con clu sion s  

were drawn from th e  in form ation , and very l i t t l e  comparison was 

done w ith  other in form ation . I t  was u su a lly  p o in ted  out th a t  the 

tech n iq u e was b ein g  ap p lied  to some new d ata , or th a t  the 

d e sc r ip t io n  o f  the phenomenon had not y e t  been p rovid ed . The 

c h a r a c te r is t ic  s tr u c tu r e s  of th is  type are tem poral exp ression s  

and su c c e ss iv e ly -m o d if ie d  noun p h rases, e .g .  'A ntigen so lu t io n s  

are [ l ]  mixed w ith  m elted agar a t  40-50°C , [2^ a llow ed  to g e l l ,

and 1̂ 3̂  quick fr o z e n .'  This ty p e  does not have coap arative  

sen ten ces  or the co n ta in er  s tr u c tu r e .
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The a b str a c ts  s tu d ied  above w ere reexamined in  th e l ig h t  o f  

Gopnik"s types to s e e  to what e x te n t  th ese  l a t t e r  provided the 

b a s is  f o r  a u se fu l a n a ly s is .  On co n sid er in g  the a b s tr a c ts  w ith ou t  

re feren ce  to  th e  p ap ers, i t  was found d i f f i c u l t  in  some su b jec ts  

to a s s ig n  them to a s in g le  ca teg o ry . The c a te g o r ie s  tend  to  merge 

in to  one another, and th ere  were few ca ses  as c le a r  as th ose  in  

Gopnik*s examples. I t  was found e a s ie s t  to reco g n ise  th e types  

in  th e  l i f e  s c ie n c e s  (as stu d ied  by Gopnik) and the s o c ia l  sc ien ce s#  

About h a lf  the a b str a c ts  in  the sample from Sociom etry ecu Id be 

con sid ered  as b e in g  o f  the "hypothesis v e r if ic a t io n *  ty p e , and 

about a th ir d  of th o se  from th e  Journal o f  S o c ia l  P sych ology .

The p referen ce  in  th e  s o c ia l  s c ie n c e s  fo r  e x p l i c i t  statem ent of  

th e  h yp othesis behind th e experiment has a lready b een  mentioned 

in  S e c t io n  4*6.1  (d ) .  "Hypothesis v e r if ic a t io n "  a b s tr a c ts  would 

be expected  to co n ta in  'o ld ' in form ation  f a i r l y  o f te n  ( i . e .  

p r év ien s ly -re p o r ted  h y p o th eses). Table 4*7 shows th a t Sociom etry  

a b str a c ts  d id  have a r e la t iv e ly  h igh  proportion  o f  'old" in form ation , 

but so d id  some other su b jec ts  where t h is  d id  not ap p ly . Suc& 

a b str a c ts  w i l l  n e c e s s a r ily  con tain  a statem ent o f  the h yp oth esis  

taken from th e  in tro d u ctio n  o f  th e  paper, and Sociom etry a b str a c ts  

contained  th e  h ig h est proportion  o f  'in tr o d u c tio n ' m ateria l*  The 

'c o n ta in e r  sen ten ce' w i l l  u su a lly  be d er iv ed  from the 'd iscu ss io n "  

s e c t io n  o f th e  paper, though some a b str a c ts  w ith  no "discussion"  

m a ter ia l seemed to  be o f  the "hypothesis v e r if ic a t io n *  ty p e .

The 'c o n tr o lle d  experiment" type was p a r t ic u la r ly  common in  

th e  l i f e  s c ie n c e s .  In pharmacology, one group i s  tr e a te d  and one 

i s  n o t, or one i s  g iven  one treatm en t and another a second trea tm en t. 

Often th ere  i s  more than a s in g le  dichotomy -  e s p e c ia l ly  in
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psych o logy , where s e x e s , ra ce s , s o c ia l  c la s s e s ,  e t c . ,  may a l l  be  

compared in  a s in g le  experim ent. The " con tro lled  experiment*  

type was the predominant one in  Animal Behaviour y Annals o f  

Botany, "the Journal o f  Pharmacology and Experim ental T h erap eu tics , 

the Journal o f S o c ia l  Psychology and Language and Speech .

I f  Gopnik"s th ree c la s s e s  fnrm a com plete c l a s s i f i c a t io n  o f  

s c ie n t ic  t e x t s ,  th en  th e  m ajority  o f  th e  a b stra c ts  in  the p h y s ic a l  

sc ie n c e s  must be a ssig n ed  to  th e  "technique d escr ip tiv e"  ty p e . 

However, th ey  o ften  d id  n o t show the c h a r a c te r is t ic  fe a tu r e s  o f  

tem poral exp ression s and su c c e ss iv e ly -m o d if ie d  noun p h ra ses.

They were g en era lly  concerned w ith  re p o r tin g  q u a n tita t iv e  or 

q u a lita t iv e  p ro p ertie s  of an ob ject or substance under c e r ta in  

c o n d it io n s , and "technique d escr ip tiv e*  seems somewhat o f  a 

misnomer.

The a b str a c ts  in  the samples stu d ied  above were a l l  o f papers 

d iv id ed  by ih e ir  authors in to  " in trod uction " , " experim ent ", 

" resu lts*  and * d iscu ssio n " . Thus the k ind  o f  papers mentioned in  

th e  in tro d u ctio n  to  t h is  s e c t io n ,  -which are concerned w ith  new 

tech n iq u es and may not have "resu lts"  or "discussion" s e c t io n s ,  

are in ad eq u ately  rep resen ted . The paradigm atic "technique 

d e scr ip tiv e"  stru c tu res  would be expected  to  occur tbs r e .  For 

example, q u ite  a h i ^  p roportion  o f the papers in  the Journal o f  

P h ysics D (Applied P h y sics) which were r e je c te d  because th e y  were 

not o f th e  "introduc t i  on -experim ent-res u lt  s -d is  eus s io n " p a ttern  

were found to  be o f  the "technique d e sc r ip ü v e "  ty p e . E xpressions  

such as "A new method i s  d escr ib ed  fo r  . . . "  were common.

I t  i s ,  perhaps, unreasonable to  exp ect to fin d  th e  s tr u c tu r e s  

d escr ib ed  by Gopnik in  a b s tr a c ts , w hich may c o n s is t  o f s ig n if ic a n t
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p iec es  o f  in form ation  taken from th e  f u l l  t e x t  w ith  l i t t l e  regard  

fo r  the s tr u c tu r e . However, they do n o t seem very  adequate 

e ith e r  as models for  f u l l - l e n g t h  p ^ e r s .  D iffe r e n t parts o f  the  

same paper may have fu n c tio n s  c h a r a c te r ise d  by d if f e r e n t  l in g u i s t i c  

s tr u c tu r e s , and i t  may be im p o ssib le  to a s s ig n  the paper as a 

whole to one o f the ty p e s . In any c a s e , the d is t in c t io n s  may be 

due to  s t y l e  ra th er  than co n ten t, e .g .  whether a paper i s  ca st  

as "hypothesis v e r if ic a t io n "  (u sin g  a c o n tr o lle d  experim ent") or 

as " con tro lled  experim ent".

4 . 7 .2  Bremond"s c y c le s

A ccording to B r^ond  (summarised in  Hendricks ( l9 7 2 , p. 1 0 2 )), 

every n a rra tiv e  in te g r a te s  a su c c e ss io n  o f  even ts of human 

in t e r e s t  o r ien ted  towards a g o a l. At the beg in n in g  o f  a 

n a rra tiv e  th ere  e x i s t s  e i th e r  a s t a t e  o f  d e f ic ie n c y  ( d i s e q u i l i 

brium) or a s a t is f a c t o r y  s ta te  (e q u ilib r iu m ). From a s t a t e  o f  

d iseq u ilib r iu m  th ere  is  a movement towards a s t a t e  o f  eq u ilib riu m , 

w h ile  from a s t a t e  of eq u ilib riu m  th ere  is  a movement towards a 

s ta t e  o f d iseq u ilib iu m . There may be a number o f such c y c le s ,  

s u c c e s s iv e ly  or embedded w ith in  one another in  a n a r r a t iv e .

Hutchins ( l9 7 7 ) tr e a te d  Gopnik"s " co n tro lled  experiment*  

typ e o f  paper as a p ro g ressio n  from a s t a t e  o f  d iseq u ilib r iu m  

(u n cer ta in ty  about what the r e s u lt s  might show) to  a s t a t e  o f  

s a t i s f a c t io n  (where the "container sentence" a s se r t io n  could  

be made). The "hypothesis v e r if ic a t io n "  type m aybe (a) 

an e x is t in g  hyp othesis (eq u ilib riu m ) i s  shown to be u n sa t is fa c to r y  

(d is e q u ilib r iu m ); (b) a proposed h y p o th esis  which i s  s t i l l  

t e n ta t iv e  (d iseq u ilib r iu m ) i s  confirm ed ( eq u ilib r iu m ); (c )  

a s t a t e  o f c o n f l ic t in g  hypotheses (d iseq u ilib r iu m ) i s  reso lved ,
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by showing which i s  to be p referred . In  th e  "technique d e scr ip tiv e*  

typ e , e i ih e r  (a) a p r e v io u s ly  s a t is fa c to r y  techn ique i s  found 

w anting (degradation  o f  equ ilibrium ) or an in s u f f i c i e n t ly  te s te d  

techn ique i s  proved to be e f f e c t iv e  (a m elio ra tio n  o f  d iseq u ilib r iu m )#  

Thus Gopnik*s th ree  typ es o f paper are reduced to a s in g le  Branond

c y c le .  Hutchins su g g ests  th a t a more complex paper might e x h ib it

two c y c le s ,  and a s s e r ts  th a t the fo llo w in g  s tru ctu re  seems to  

underline many s c i e n t i f i c  papers:

(1) "current" hypothesis/paradigm

(2) dem onstration of inadequacies Y the "problem*

(3 ) sta tem ent o f  "problem" ^

(4 ) statenenfc o f  "new" h yp oth esis  

or o f  a lte r n a t iv e  hypotheses

(5 ) t e s t in g  o f  h y p o th e sis  or hypotheses Y the " solution*

(6) "proof" o f h y p o th esis  or one o f

a lt e r n a t iv e  hypotheses

( 7) im p lic a tio n s  o f " so lu tio n * .

In  terms o f  th e  a n a ly s is  used in  S e c tio n  4*4 , item s 1 to 4  

b elon g  to  " in trod uction " , item  5 to "experimental" and p o s s ib ly  

" r e su lts" , item  6 to "results"  an d /or " d iscussion " , and item  7 

to " d iscussion " . Thus Hutchins" a n a ly s is  g iv e s  a more d e ta ile d  

breakdown in  the "introduction" a r e a .

This approach is  a lso  o f  in t e r e s t  fo r  i t s  d e s c r ip t io n  of the  

s e c t io n s  in  more g en era l terms * I t  might be extended to  non- 

experim ental p ap ers, where the " testing"  i s  o f  a th e o r e t ic a l ,  

ra th er  than experim ental k in d . I t  a lso  shows "that the s c i e n t i f i c  

paper continues a long  r h e to r ic a l t r a d it io n .  Hutchins m entions the 

s im ila r ity  in  o r g a n isa tio n  to  e x p o s it io r y  p h ilo so p h ic a l te x ts  

(from P la to  onwards) ani Bremond dem onstrated h is  th eory  in  an
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a n a ly s i s  o f  French f a i r ÿ  t a l e s .

T here seems to  be scope f o r  f u r th e r  r e s e a rc h  on ^ p l y i n g  

H utchins*  a n a ly s is  to  v a r io u s  ty p e s  o f re s e a rc h  pap ers  and s e e in g  

w h e th e r such  a n a ly s i s  i s  u s e f u l  f o r  id e n t i f y in g  w hat in fo rm a tio n  

from  th e  p ap e r sho u ld  go in to  th e  a b s t r a c t .  I t  ap p ea rs  t h a t  the  

p ro c e s s  o f  sum m arising s c i e n t i f i c  p ap e rs  might n o t be v e ry  

d i f f e r e n t  from th a t  o f  sum m arising o th e r  k in d s  o f  t e x t s ,  and i t  

may b e  p o s s ib le  to fo rm u la te  g u id e l in e s  o f  w ide a p p l i c a b i l i t y .  The 

f a c t  t h a t  s e v e ra l  o f  th e  s e ts  o f i n s t r u c t io n s  quo ted  in  S e c t io n  

4 * 5  r e q u ire d  s ta te m e n ts  of th e  p roblem  and c o n c lu s io n s  su g g e s ts  

t h a t  th e  fu ndam en ta l c l a s s i f i c a t i o n  p roposed  is  sound. U n fo r tu n a te ly ,  

tim e  d id  n o t p e rm it f u r th e r  s tu d y  b ased  on th i s  approach , b u t ,  a s  

su g g e s te d  a b o v e , th e  a n a ly s i s  u sed  in  S e c t io n s  4 * 4  to  4 * 6  amounts 

to  a s im p l i f ie d  and s p e c ia l i s e d  v e rs io n  o f  H utchins* a n a l y s i s .

4 .8  INFORMATIVE AND INDICATIVE CONTENT: PROBLEMS OF DEFINITION

The t r a d it io n a l  c l a s s i f i c a t io n  o f a b s tr a c ts  is  in to  in form ative  

and in d ic a t iv e  on es. ' I d e a l ly ,  the in fo rm a tiv e  ab stract i s  an 

i n t e l l i g i b l e  and com plete summary o f  the s ig n i f ic a n t  co n ten t and 

con clu sio n s o f the o r ig in a l  a r t i c l e ,  so com plete in  i t s e l f  th a t  

re feren ce  to  th e  la t t e r  i s  n o t e s s e n t ia l*  (C o lliso n , 1971» p . 27)#

Of cou rse , th is  r a is e s  th e  problem: E sse n tia l fo r  what? O bviously  

an a b str a c t  o f  150 words cannot con ta in  a l l  th e in form ation  o f  a 

2500-word paper. (M aize ll e t  a l .  ( l9 7 l )  P* 73» however, su ggest  

a comment "No more in fo ,  in  a r t ic le *  which may be p laced  a t the  

end o f  an a b s tr a c t .)  The w rit ér should make h is  s e le c t io n  so  th a t  

th e  in form ation  in  th e  a b s tr a c t  w i l l  s a t i s f y  the needs o f as 

many u sers as 150 words can, but th ere are a lm ost c e r ta in  to  be
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p a r ts  of h is  p ap e r t h a t  a r e  o f  i n t e r e s t  to  some peop le  b u t  co m p le te ly  

u n re p re se n te d  in  th e  a b s t r a c t .  A part from  th e  main c o n d u s i  o n ( s ) , 

w hich sh o u ld  be in  th e  a b s t r a c t ,  th e re  w i l l  p ro b ab ly  be  s e v e r a l  

l e s s e r  c o n c lu s io n s  w hich , througgi l i m i t a t i o n s  on le n g th , can n o t 

be in c lu d e d .

Sherrod (1957)> in  rev iew in g  the a b s tr a c t in g  procedures 

fo llow ed  in  a b ib liograp h y  p r o je c t  at the L ibrary o f  C ongress, 

says :

The in d ic a t iv e  or d e s c r ip t iv e  a b s tr a c t  c o n s is t s  

o f  g e n era lised  statem en ts o f the co n ten t o f  

th e  a r t i c l e  . . .  and is  ch a ra cter ised  prim arily  

by ih e  absence o f  q u a lita t iv e  and q u a n tita t iv e  

d ata . I t  i s  o fte n  l i t t l e  more th an  a l i s t i n g  

o f  the p r in c ip a l su b jec ts  presented  in  n a rra tiv e  

form.

Borko and Chatman (19&3) mention some fe a tu r e s  which are c h a r a c te r is t ic  

o f in d ic a t iv e  a b s tr a c ts , in  p a r tic u la r  the prominence o f 'm etatext*  

terms such as 'a re  g iv e n ', 'a re  l i s t e d '  and ' i s  in d ic a te d * . These 

g iv e  th e w r ite r  the s t y le  o f an o u ts id e r , and h ig h lig h t  th e  p rocess  

o f  w r it in g  the a r t i c l e  ra th er  th an  the research  behind i t .  In  

in form ative a b s tr a c ts , the p ast te n se  (r e fe r r in g  to what was done 

or found in  th e  experim ent) i s  used rather than th e  present 

(r e fe r r in g  to  what e x i s t s  in  the paper).

I  w i l l  now d iscu ss  th é  in fo rm ativen ess or in d ic a t iv e n e s s  o f  the  

treatm ent o f  th e  d if fe r e n t  s e c t io n s  the paper in  a b s tr a c ts .

(a) R e s u lt s . Statem ents about r e s u lts  are f a i r l y  easy to  

c a te g o r is e  as in form ative or in d ic a t iv e .  For exanp le, 'The 

development o f th e  ER during the period p reced in g  s e c r e t io n  i s  a 

common fe a tu r e  o f  the se c r e to r y  c e l ls *  (Table 4*4) and 'The molar
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e x t in c t io n  c o e f f i c ie n t s  a t 450 nm are 14O- 50 M  ̂ and 1240 M  ̂

r e sp e c tiv e ly *  are c le q r ly  in fo rm a tiv e , in  th a t  th e y  c o n ta in  

q u a lita t iv e  or q u a n tita t iv e  in form ation  from th e paper. On the 

oth er hand, *The . . .  r e s u lt s  o f B r in e ll  and sc r a tc h  hardness t e s t s  

on s i n ^ e  ic e  c r y s ta ls  are given* i s  c le a r ly  in d ic a t iv e  (Sherrod,

1957)» s in c e  i t  in d ic a te s  r e s u lt s  vh ich  are in  th e  paper, but does 

not quote them. But what about sta tem ents o f  the type * I n i t i a l  

(zero -ord er) r a te s  were used in  conjunction  with the r a t io s  

COg: GO to e stim a te  the r e la t iv e  dehydration and dehydrogenation  

a c t i v i t i e s  o f the c a ta ly s t s  as a fu n c tio n  of Na content*? This 

i s  phrased so as to  make i t  a statem ent about the stu d y , rath er  

than about th e  paper, but i t  amounts to  much th e  same as *The 

r e la t iv e  dehydration and dehydrogenation a c t i v i t i e s  o f  the 

c a ta ly s t s  are  reported as a fu n c tio n  of Na co n ten t* . (A reader  

would su r e ly  assume th at i f  "the a c t i v i t i e s  were estim ated  they  

would be rep orted  in  th e p ap er .)

(b) P is c u s s io n . Statem ents such as *The r e s u lt s  were compared 

w ith  the f in d in g s  of Smith* (i»e.as part of th e  study) are a ls o  

dubious. Is  th ere  any d if fe r e n c e  from *The r e s u lt s  are compared 

w ith  the f in d in g s  o f  Smith ( i . e .  in  the paper)? The word 'corre la ted *  

leads to  problems o f  c l a s s i f i c a t i o n ,  fo r  example does the sentence  

*The chemisorbed s ta te  o f the o le f in s  and th e  mechanisms o f th ese  

rea c tio n s  were co rr e la ted  w ith  the e le c tr o n  c o n fig u ra tio n  o f  the  

EDA complexes* mean th a t a p o s s ib le  c o r r e la t io n  was in v e s t ig a te d ,  

or th a t an a c tu a l c o r r e la t io n  was found?

I  have mentioned in  S e c t io n  4 * 6 .4  th a t in form ation  about 

* d iscu ssio n ' i s  o ften  tr e a te d  in d ic a t iv e ly  in  a b s tr a c ts .  'Im p lica tio n s  

o f the r e s u lt s  fo r  the study o f a t t itu d e  and behaviour were 

discussed* i s  in d ic a t iv e ,  s in c e  i t  i s  ta lk in g  about the paper

163



(d e sp ite  the use o f the p ast te n s e ] )  One s tep  up from t h is  i s  to  

m ention a model used in  the d is c u s s io n , e .g .  'A model i s  d iscu ssed  

in  which th e  r a d ic a ls  from both p ro cesses  are  adsorbed on ca tio n  

s i t e s  neigjibouring an oxygen vacancy* ( j .  Ghem. S oc. Faraday Trans. 

I ,  ( 1973)» 1) .  In so fa r  as i t  im p lies  t i n t  the model i s  a 

s a t is fa c to r y  one fo r  understanding the s y s t^ i ,  th is  cou ld  be 

regarded as an in form ative sta tem en t. There i s  e v id e n t ly  a 

problem of where t o  draw the l i n e .  In th e o r e t ic a l  p ^ e r s ,  the 

d i f f i c u l t y  o f  c a te g o r is in g  statem ents about th e p ro p er tie s  of 

models i s  even more common. I t  i s  o f te n  u n clear w hether the  

b ehaviour reported  is  a fe a tu r e  o f  i t s  d es ig n  (or im p lied  by the 

d esig n ) or i s  a 'fin d in g*  about th e behaviour.

(c ) In tr o d u ctio n . Even the most in form ative  o f a b s tr a c ts  w i l l  

o fte n  s ta r t  w ith a sen tence o f  the s o r t  ' . . .  was stu d ied /exam in ed / 

determ ined*, corresponding to the to p ic  sen tence o f  th e  in tro d u ctio n  

o f  the paper (S ec tio n  4*6.1 ( a ) ) .  This cou ld  eq u a lly  be considered  

a sta tem en t about the content o f the paper: 'T his paper contains

a s tu d y  o f  . . . ' ,  and so be c la s s e d  as i n d i c a t i v e .  In  t h e o r e t i c a l  

w ork, m athem atics and th e  h u m a n itie s , th e  s e t t in g  o u t o f  th e  

p ro o f ,  com parison , c r i t i c i s m ,  etc* , i s  b o th  th e  p o in t  o f  the s tu d y  

and th e  c o n te n t  o f  the  p a p e r .

(d) Method. I t  does not seem to  be c le a r  from the d e f in it io n s  

and examples o f  in fo m a t iv e  and in d ic a t iv e  a b str a c ts  what th e  

s ta tu s  of statem snts about method i s .  In S h errod 's  ( l9 5 7 )  

exam ples, th e  in d ic a t iv e  a b s tr a c t  has 'The experim enta l procedures 

and r e s u lt s  of B r in e ll  and scra tch  hardness t e s t s  on s in g le  ic e  

c r y s ta ls  are g iv e n ', and the in form ative a b s tr a c t  has 'B r in e l l  

and scra tch  hardness t e s t s  were made on s in g le  ic e  c r y s ta ls  w ith a
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m odified  O lsen Baby B r in e ll  Hardness T ester  and a Spencer Micro

ch aracter , r e s p e c t iv e ly .*  As I have d isc u sse d  already the ch o ice  

o f verb does n o t s ig n i f ic a n t ly  a f f e c t  the in form ation  co n ten t: i f  

r e s u lt s  a re  reported  th e  t e s t s  must have been  made. Is  i t  the  

mention o f  the apparatus w hich  a f f e c t s  th e  s ta tu s?  Then what about 

cases where t h is  is  obvious, such as 'The in fr a -r e d  spectrum o f  

to lu en e  has been studied* (e v id e n t ly  u sin g  an in fr a -r e d  spectrom eter)?  

At what degree of d e t a i l  i s  th e  l in e  to be drawn -  does one need 

the m anufacturer and model?

4 . 9  mFOEMATIVE AND INDIO AT T/E CONTENT: A STUDY

Most o f  the d i f f i c u l t i e s  in  d ec id in g  between in form ative  

and in d ic a t iv e  content seem to a r is e  from th e  problem of 

d is t in g u is h in g  what was done in  ihe study from what was done in  

w r it in g  th e  paper. The problem is  p a r t ic u la r ly  acute in  a b s tr a c ts  

o f nonexperim enta l  papers, which are p r e c is e ly  those fo r  th e  

a n a ly s is  o f which a tech n iq u e other than  the one used in  S e c t io n  

4 . 4  i s  needed.

What does seem f a i r l y  easy  to sep a ra te , however, i s  (a) 

d ir e c t  s ta te n e n t o f  q u a lita t iv e  or q u a n tita t iv e  r e s u l t s ,  f in d in g s  

and co n clu sion s from (b) o th er m ateria l on what the paper i s

about, and what was done in  th e study or in  w r it in g  the paper. To

avoid  th e  four terms used in  S ec tio n s  4*4 and 4*5» I w i l l  r e fe r  to

(a) as 'f in d in g s '  and (b) as 'stu d y* . I t  must be remembered th a t  

in d ic a t iv e  statem ents about r e s u lt s  and co n c lu s io n s  (ra th er  than

statem ents o f  them) w i l l  be in clud ed  in  * s tu d y* , so the proportion

o f  'f in d in g s ' i s  not n e c e s s a r ily  equal t o  th a t o f  'r e su lts*  plus 

*d iscu ssio n *  in  Table 4*5• One type o f  con ten t in  a b s tr a c ts  n h ich

165



does not seem to f a l l  in to  e ith e r  o f  the c a te g o r ie s  'f in d in g s*  

and * study* i s  'old* in form ation , in  the sen se  used in  S e c t io n

4 .6 .1  ( c ) .  This i s  not very common, hut has been counted  

sep a ra te ly  in  th e  fo llo w in g  stud y .

S in ce  th e  c l a s s i f i c a t io n  into 'f in d in g s '  and 's tu d y ' does not 

requ ire comparison w ith  the paper (though 'o ld*  does) and is  

th ere fo re  much quicker than th e  a n a ly s is  used in  S e c t io n  4 .4 ,  i t  

was p o s s ib le  to  take la r g e r  samples in  th is  study (50 papers 

in stea d  o f 3 0 ) . I t  i s  a p p lic a b le  to  papers in  any su b je c t , so  

in  a d d itio n  to  s ix  o f  th o se  journals co n sid ered  in  S e c t io n  4 .4»  

others co ver in g  th e o r e t ic a l  p h y sics , m athem atics, e n g in e e r in g , 

philosophy and h is to r y  were in clu d ed . I t  was a ls o  p o s s ib le  to  

in clu d e samples o f  a b str a c ts  in  French and German in  p h y s ic a l  

chan i s  tr y  jo u rn a ls , and two samples of 1962 a b str a c ts  f o r  com parison. 

The mean proportions o f ' o l d ' ,  's tu d y * and ' f in d in g s ' ,  to g e th e r  w ith  

th e ir  standard d ev ia tio n s  c a lc u la te d  by the form ula, are g iv e n  in  

Table 4 .1 0 .  In f a c t ,  th e  d is tr ib u t io n s  are n o t very c lo s e  to  

normal, and some examples o f d is tr ib u t io n s  o f  'f in d in g s*  are  

shown in  F igure 12. For comparison, the percen tage o f  * r e su lts *  

plus 'd iscu ss io n *  i s  l i s t e d  fo r  th ose  jou rn a ls  included  in  T able 4 .5 .

4.9*1 Length o f  a b str a c ts

By fa r  th e  lo n g est a b s tr a c ts  were th o se  o f  the Journal o f  

Pharmacology and Experim ental T h erap eu tics. Next came Annals o f  

Botany. Some r e s u lts  o f Landau and W eiss ( l9 ? 6 )  fo r  much la r g e r  

samples of journals in  the l i f e  sc in n ces are quoted in  Table 4*11 

fo r  com parison.
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FIGURE 12 continued
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TABLE 4*11 Average len gth s of papers and a b str a c ts  from Landau 

and W eiss ( l9 ? 6 , p. 2?)

D is c ip lin e Av. len g th  
o f  papers 
(words)

No. o f  
a b stra c ts

Av. length  o f
a b str a c ts
(words)

General b io lo g y 2900 584 143

Medicine 2600 360 140

P h y sio lo g y 3300 241 192

Pharmacology 2630 104 151

Botany 3310 146 125

The pharmacology and botany jou rn a ls chosen f o r  the p resen t  

study thus have con sid erab ly  lon ger papers and a b str a c ts  than 

the averages fo r  the d is c ip l in e s .

The sh o r te s t  a b str a c ts  were o f  th e l e t t e r s  in  th e  Journal o f  

P hysics D. S in ce  l e t t e r s  are s ig n i f i c a n t ly  sh o r ter  than papers, i t  

seems reason ab le  th a t th ey  should  have sh o rter  a b s tr a c ts .  Next 

sh o r te s t  were th e  ab stra cts  in  the Proceedings o f  th e  American 

M athematical S o c ie ty  and the Journal o f P h y sics  A (M athem atical, 

N uclear and G eneral). (The d if fe r e n c e  betw een th e  Journal o f  

Physics_A and the Journal o f  P h ysics  D (A pplied  P h ysics) g iv e s  a 

t -v a lu e  o f  2.34-, p — 0 .0 2 .)  T heir sh o rtn ess  may be because  

m athem atical m ateria l is  hard to summarise in  words (API 

T echnical A bstracts Manual, quoted in  Borko and Chatman, 1963).

As shorn in  Table 4 .2 ,  mathematics journals ten d  not to  carry  

a b str a c ts  ai a l l .

The journal w ith  the g r e a te s t  v a r ia t io n  in  len g th s o f  

a b str a c ts  was the Z e i t s c h r i f t  fu r  p h y s ik a lisc h e  Chemie (L e ip z ig ) .
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One a b str a c t was 4-68 words long (94-^ 'fin d in g ^ ) and ftnolher 25 

words (no ' f in d in g s ' ) .  There appears to be scope for more 

e d it o r ia l  c o n tr o l in  th is  jo u rn a l. The most c o n s is te n t  length s  

were in  th e  Journal o f Economic H isto r y . Here the a b s tr a c ts  are  

p rin ted  a t  th e  beginn ing o f  the is s u e ,  and are probably w r it te n  

by the e d ito r  ra th er  than the au th ors. (They are not asked fo r  in  

the in s tr u c t io n s  to au th o rs.)

The change in  len g th  o f  a b str a c ts  in  Annals o f  Botany between  

1962 and 1973 g iv e s  t  = 1 .? 8 , and in  Faraday T ra n sa ctio n s , u s in g  

th e  mean o f  P arts I  and I I  for  1973, g ives t  = I . 0 7 . N eith er  

o f th ese  i s  s t a t i s t i c a l l y  s ig n i f ic a n t .  Because o f the d if fe r e n c e s  

between th e  numbers of words used to  express th e  sane concept in  

E n g lish , French and German (s e e  S e c tio n  2 .5 .5 ) ,  the len g th s o f  

th e  French and German a b str a c ts  cannot be compared d ir e c t ly  w ilh  

th o se  of the E n g lish  a b s tr a c ts .

4 . 9 .2  Proportion  o f  'f in d in g s *

The two h ig h e s t  proportions o f  'fin d in g s*  were in  the  

a b str a c ts  in  th e  Journal o f  Pharmacology and Experim ental 

T herapeutics and in  Annals o f B otany, which were a lso  the lo n g e s t ,  

They included  r e la t iv e ly  high proportions o f  'a l l - f in d in g s '  

a b s tr a c ts .  This lends support to  Sherrod's ( l9 5 7 )  a s s e r t io n  

th a t 'th e  in d ic a t iv e  or d e s c r ip t iv e  a b stra ct . . .  i s  o r d in a r ily  

sh o rter  than the o th er  ty p e ' .  However, sh o rt a b str a c ts  are  not 

n e c e s s a r ily  in d ic a t iv e ,  e .g .

V acuolaria v ir e sc e n s  Cienk.has a chromosome number 

of 9732. At metaphase th ese  range in  s iz e  

between sm all d o t - l ik e  chromosomes Ijjm in
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diam eter to  rod-shaped s tr u c tu r e s  12pm lo n g .

Centromeres and le s s  d en se ly  s ta in ed  reg ion s  

of chromosomes are r e c o g n iz a b le .

(Ann. B ot. 37 ( l9 7 3 )  4 2 3 .)

In th e se  two jou rn a ls th e  'f in d in g s ' alm ost e x a c t ly  eq u alled  

'r e s u lt s *  p lus 'd is c u s s io n ' because of the v e iy  low in c id en ce  o f  

in d ic a t iv e  treatm ents of d is c u s s io n  (Table 4 . 9 ) .

In the p h y sic a l s c ie n c e  jo u rn a ls , the proportion  o f 'fin d in gs*  

was between 54^ and 67^ , except f o r  th e  Journal o f P h ysics A 

( 32^) . The h ig h est was fo r  Acta C ry sta llograp h ica  B; th is  jou rn a l 

con ta in ed  the h i p e s t  number o f num erical r e s u lt s  in  i t s  

a b s tr a c ts ,  the reason fo r  which w i l l  be d iscu sse d  in  S ec tio n  

4 . 10. The low est was in  the l e t t e r s  o f  the Journal of P hysics  

D. This may be due p a r t ly  to t h e ir  sh o r tn e ss , and to th e ir  

in c lu s io n  o f some th e o r e t ic a l s t u d ie s .

The a b stra c ts  w ith  the low est proportion  o f  f in d in g s  in  th e  

w hole s e t  o f  samples were th ose  in  the Journal o f P h ysics  A 

and the Proceedings o f  the I n s t i tu t e  o f  M echanical E ngineers.

They had q u ite  la r g e  proportions o f  'n o -fin d in g s*  a b s tr a c ts .  In 

oth jou rn als th ere  are many th e o r e t ic a l  papers whose 'r e su lts*  

are a s e t  of com plicated  m athem atical eq u ation s, not s u ita b le  fo r  

in c lu s io n  in  an a b s tr a c t . Probably th e  most common type of 

sta tem en t o f 'f in d in g s '  in  the Proceedings i s  on a comparison 

between th e o r e t ic a l  and experim ental r e s u lt s  (o f th e  authors or 

o f o th e r s ) , e .g .

I t  £ s c . a computer program^ gave good agreement 

w ith  experim ental r e s u lt s  p u blished  by Brown 

and France.

(P roc. I n s t .  Mech. Eng. 190 (l97&) 627)
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The papers in  the Proceedings are co n sid era b ly  lon ger (mean 

len gth  about 4500 words) than in  the o th er jou rn a ls  examined#

This may fo r c e  authors to  make more use o f  in d ic a t iv e  trea tm en ts . 

The fundam ental reason fo r  th e  d iffe r e n c e  between en gin eerin g  and 

the sc ie n c e s  seems to  be th a t , whereas the s c ie n c e  p ^ e r s  are 

concerned w ith  f in d in g  laws or rep ortin g  v a lu es  o f  p ro p ertie s  

which are o f u n iv ersa l a p p l ic a b i l i t y ,  th e  en g in eer in g  papers 

are much more prob lem -orien ted . They do not g iv e  r e s u lt s  which  

can be used d ir e c t ly  by oth er workers: ra th er  th%r d iscu ss  

tech n iq u es or equipment which can be used to analyse and s o lv e  

p a r tic u la r  problems, when the re lev a n t v a lu es  o f parameters w i l l  

have to be in ser ted  and the r e lev a n t fa c to r s  emphasized.

The Proceedings cf the American M athem atical S o c ie ty  had 

a f a i r l y  la rg e  number of 'n o -f in d in g s ' a b s tr a c ts , but th e  mean 

proportion  of 'f in d in g s ' was not fa r  sh o rt o f the average fo r  the  

p h y sica l s c ie n c e s .  I t s  papers are com paratively  sh ort (mean len g th  

about 1600 w ords), which should mean th a t the f in d in g s  to be 

summarised are sh o rter  and can be d e a lt  w ith  more in fo r m a tiv e ly .

The a b str a c ts  do sometimes co n ta in  m athem atical eq u ation s, but 

u su a lly  as 'stu d y ' rath er than ' f in d in g s ' .

The proportion  o f  'f in d in g s ' i s  somewhat low er in  th e s o c ia l  

sc ie n c e s  than in  the natura l s c ie n c e s ,  in  agreement w ith  the 

comments made in  S e c t io n  4 . 6  about the g rea te r  importance p laced  

on method in  th e  form er.

I t  i s  in t e r e s t in g  that the proportion  o f  'f in d in g s '  in  the 

h is to r y  and ph ilosophy a b str a c ts  i s  about the same as th a t in  

the s c ie n c e s . I t  i s  o ften  d i f f i c u l t  in  th ese  su b je c ts  to sep arate  

' f in d in g s '  from 'old* w ithout a d e ta ile d  study o f  th e paper or  

b ein g  an expert in  the su b jec t a rea . I t  could  be argued th a t in
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h is to r y  a l l  e x te r n a l statm ents ( i . e .  about th e w orld ra th er than  

about th e paper or  study) are ’o ld ' ,  s in ce  th e y  could presumably 

be found in ,  or are g en era lised  from, previous w r itte n  m a te r ia l. 

However, u n less  the a b stract appeared to take such a sta ten en t  

as a prem iss, ra th er than p u ttin g  i t  forward, i t  was counted as 

'f in d in g s  ' •

(o ) Inform ative and in d ic a t iv e  a b str a c ts

I f  th e  c la u se  in  Sherrod's d e f in it io n  o f  in d ic a t iv e  a b str a c ts  

( s e e  S e c t io n  4 .8 )  th a t they are 'c h a r a c te r ise d  p r im a rily  by the  

absence of q u a lita t iv e  and q u a n tita t iv e  data* i s  a n ecessary  

c o n d itio n , then any a b stra c t co n ta in in g  n o 'f in d in g s ' i s  a p u rely  

in d ic a t iv e  one. A lso , presumably any a b str a c t c o n s is t in g  e n t ir e ly  

of 'f in d in g s ' i s  a p u rely  in form ative  one (though I doubt whether 

th is  would be id e a l ) .  Many w r ite r s  do not seem to  r ec o g n ise  

intei*m ediate c a se s :  perhaps an in form ative  a b str a c t i s  a llow ed

some 'stu d y* . D e ta ils  in  a 'study* statem ent may provide an 

e s s e n t ia l  complement to  a 'f in d in g s*  sta tem en t, e . g .

( i )  We have stu d ied  th e  compounds A, B, C, D 

and E (S tu d y ).

A l l  have the property  p. (F ind ing)

This reduces to  an 'a l l - f in d in g s '  s ta te m a it:

Compounds A, B, G, D and E have the property  p .

( i i )  The fo llo w in g  hypotheses were proposed:

( 1)   » ( 2 ) ,

(3 ) -------  . (stu d y)

The hypotheses were supported by the d a ta .

(Findi ng)

This reduces to :

The data show th a t ( 1) -----  ,

(2 ) —  . ( 3 ) —  .
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Thus, whereas the f ig u r e s  under 'n o -fin d in g s  a b s tr a c ts ' in  T able  

if. 10 g iv e  th e  percentages o f in d ic a t iv e  a b s tr a c ts ,  perhaps th o se  

under 'a l l - f in d in g s  a b s tr a c ts '  should be regarded as a low er l im it  

of the p ercentages o f in form ative a b s tr a c ts .

Landau and W eiss (l9 ? 6 ) reported  th e  percentages o f  

in form ative , in d ic a t iv e  aid in fo r m a tiv e - in d ic a t iv e  a b s tr a c ts  in  

t h e ir  samples o f  l i f e - s c i e n c e  jo u rn a ls . Some o f  th e ir  r e s u lt s  

are quoted below .

TABLE if .  12  Percentages o f d if f e r e n t  typ es of a b s tr a c ts  found 

by Landau and W eiss (l97&, P« 26)

D is c ip lin e %
in form ative
a b str a c ts

% in form ative -  
ind ic  a tiv  e 
a b s tr a c ts

% in d ic a t iv e  
a b s tr a c ts

General b io lo g y 57.6 35.1 7 .3

M edicine 4 9 .2 3 9 .2 11 .6

P h ysio logy 8 5 .9 12 .4 1 .7

Pharmacology 71 .2 21.1 7 .6

Botany 5 4 .8 3 7 .7 7 .5

Their r e s u lt s  a lso  support the a s s o c ia t io n  between le n g th  and 

in fo rm a tiv e  nature o f a b s tr a c t s .  They found h igh er p rp ortion s  

of in d ic a t iv e  a b stra cts  th an  I d id  in  corresponding su b je c t areas 

As shown in  Table 4 .1 0 ,p h y s ic a l ch em istry  jou rn als in  French and 

German had con sid erab ly  more in d ic a t iv e  a b s tr a c ts  than th o se  in  

E n ^ is h .  Perhaps a s im ila r  e f f e c t  happens in  the l i f e  sc ien ce s  

and a f f e c t e d  Landau and W eiss 's  r e s u l t s .  Their percentages o f  

in form ative  a b str a c ts  a re  much h igh er th a n  mine of ' a l l —f  ind ings ' 

a b s tr a c ts :  presumably th ey  adopted a l e s s  s tr in g e n t  c r i t e r io n
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as su g g ested  above.

The American P sy c h o lo g ic a l A sso c ia t io n  ( l9 7 4 , P* 1 5 ) , in  

g iv in g  in s tr u c t io n s  fo r  a b s tr a c t in g  a review  or th e o r e t ic a l  paper, 

says :

I t  should be sh ort but in fo rm a tiv e . For 

example, 'The problem was fu r th er  d iscu ssed  

in  terms o f  S k in n er 's  theory* i s  not an 

in form ative s ta te n e n t . The a b str a c t  should  

t e l l  the reader th e  rature or co n ten t o f the  

th e o r e t ic a l  d is c u s s io n ;  'The d isc u ss io n  o f  

the problem cen tred  on S k in n er 's  theory and 

the apparent f a l l a c y  o f  determ inism .*

This seems to  imply th a t whereas the f i r s t  example i s  n o t an 

in form ative  statem ent, th e  second i s .  As I have argued in  

S e c tio n  4 . 8  (b ) , I  would regard both examples a* 's tu d y ' -  

they do not s t a t e  what con clu sion s the d is c u s s io n  reached . (Or 

th e  second mean th a t the f a l l a c y  o f determ inism  was shewn to be 

apparent only? I t  i s  c e r ta in ly  not c le a r .)  Thus the A .P.A.

Manual seems to  employ a le s s  r igorou s d e f in it io n  o f 'inform ative*  

a Is o .

The v a r ia t io n  in  the proportions of in d ic a t iv e  a b stra cts  

reported  in  Table 4 .10  is  f a i r l y  w e ll  in  l in e  w ith  the v a r ia t io n  

in  p roportions of ' f in d in g s ' .  The la r g e s t  proportions of 

in d ic a t iv e  a b str a c ts  were found in  th e Journal o f  P h ysics A, th e  

Proceedings of th e  American M athematical S o c ie ty , and the 

Proceedings of the I n s i tu te  o f M echanical E n g in eers, which had 

the low est p roportion  o f  ' f in d in g s ' .

The d iffe r e n c e s  between the numbers o f  in d ic a t iv e  a b stra c ts  

in  th e  1973 and 19&2 samples of th e  Faraday T ransactions and 

Annals o f Botany were not s ig n i f ic a n t  according to the -  t e s t .
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S in c e  exam ples o f  in fo rm a tiv e  and  in d i c a t iv e  a b s t r a c t s  from 

th e  h u m a n itie s  do n o t seem to  have been g iv e n  b e f o r e ,  two exam ples 

each  o f  'a l l - f i n d in g s *  and * a ll- s tu d y *  a b s t r a c t s  a re  quoted  below . 

A l l - f in d in g s  ( in f o r m a t iv e ) ;

Wars i n  e a r l y  modem t im e s ,  a lth o u g h  f r e q u e n t ,  

g e n e ra te d  l i t t l e  p r ic e  i n f l a t i o n  b eca u se  o f 

t h e i r  l im i te d  denands on r e a l  r e s o u rc e s .  The 

in v e n tio n  o f  p ap er c u rre n c y  and th e  r e s o r t  to  

d e f i c i t  f in a n c in g  to  pay f o r  wars changed t h a t  

s i t u a t i o n .  In  re c e n t c e n tu r ie s  w ars have been 

th e  p r in c i p a l  causes of i n f l a t i o n ,  a lth o u g h  s in c e  

W orld War I I  program s of s o c i a l  w e lfa re  unm atched 

by o f f s e t t i n g  ta x a t io n  have a ls o  f u e l l e d  

i n f l a t i o n a r y  f lam es .

(J . Econ. H i s t . jZ  (1977) 13)

The human body i s  't ra n s m o g r if ie d *

( c a r ic a tu r e d )  under p h y s i c a l i s t i c  d e s c r ip t io n s  

o f  i t .  These im ply t h a t  i t  is  a  c o n t in g e n t  f a c t  

t h a t  r a t i o n a l  b e in g s  such a s  human p e rso n s  have 

th e  s o r t  o f  b o d ie s  th e y  do h av e . (O r, t h a t ,  say , 

baboons a r e  n o t r a t i o n a l  c r e a t u r e s . )  The human 

body i s  't r a n s f ig u r e d *  u n d er a  d e s c r ip t io n  th a t  

makes i t  n e c e ssa ry  to  th e  perfo rm ance o f  r a t i  m a l  

fu n c tio n s ,  in c lu d in g  sp eak in g  a lan g u ag e . Any 

view of th e  m a tte r  t h a t  ex c lu d es  t h i s  n o t io n ,  

e i t h e r  by  re d u c tio n  to  the p h y s ic a l i s t  

tre a tm e n t o r  sim ple d e n i a l ,  is  in a d e q u a te .

( in q u iry  l6  (l9 7 3 ) 355)
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A ll- s tu d y  ( i n d i c a t i v e ) :

This a r t i c l e  p re s e n ts  annual s la v e  e x p o rt f ig u re s  

• f o r  w e s te rn  G uinea, B ig h t o f B enin , B ig h t o f  

B ia f r a ,  Congo N orth , A ngo la ,and  s o u th e a s t  A f r ic a .

The sum o f ex p o rts  from  th e s e  re g io n s  y ie ld s  

e x p o rts  from A fr ic a  as a  w ho le . The s e r i e s  

a re  d e r iv e d  from  im p o rts  in to  th e  A m ericas 

, and th u s  in c lu d e  e s t im a te s  o f  th e  A fr ic a n  o r ig in  

o f s la v e  im p o rts  in to  Cuba, B r a z i l  and th e  

F rench  C a rr ib e a n , e s t im a te s  o f s la v e  m o r t a l i ty  

on th e  t r a n s a t l a n t i c  c r o s s in g ,  and s la v e s  

c a p tu re d  by th e  B r i t i s h  navy . E x p o rts  from 

some in d iv id u a l  A fr ic a n  p o in ts  o f em barkation  

a re  a ls o  in c lu d e d . ( J .  Econ. H i s t . 37 (1977)

409)

I tr y  to expose th e  d is t in g u is h in g  marks o f  

moral b lack m ail, why i t  i s  th o u ^ t  so 

o b je c t io n a b le , and how i t  i s  r e la te d  to th e se  

other p r a c tic e s  th a t a ls o  in v o lv e  a r a is in g  

o f the moral s ta k e s . The study as a whole is  

in tended  to underline th e  ambiguous nature o f  

human a c t io n , (in q u iry  18 (1975) 23 -  excerp t)

The c h a r a c t e r i s t i c  e x p re s s io n s  in  th e se  in d i c a t iv e  a b s t r a c t s ,  

as in  s c i e n t i f i c  o n es , a r e  th e  a r t i c l e ,  s tudy  o r  a u th o r  as 

s u b je c t s  of th e  v e rb s ,  and  p a s s iv e  sen ten c es  d e r iv e d  from  th e se  

( e .g .  'E x p o rts  . . .  a r e  a lso  in c lu d e d ' from 'The p a p e r  a ls o  

in c lu d e s  e x p o rts  . . . ' ) .
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4 .1 0  NUMSRICAL INFORMATION IN ABSTRACTS

The numbers o f  e x p er im en ta lly -co n tro lled  numbers (part o f  

's tu d y ')  and num erical r e s u lt s  (p art of 'f in d in g s ')  for the  

a b s tr a c ts  stu d ied  in  S ec tio n  4*9 are  g iven  in  Table 4 .1 3 .  Dates 

were not in c lu d ed .

The task  o f someone assem bling  d ata , or lo o k in g  fo r  a 

p a r t ic u la r  num erical v a lu e , i s  c e r t a in ly  made e a s ie r  i f  th e  

a b s tr a c t  in d ic a te s  th a t the paper con ta in s th e se  d a ta , and e a s ie r  

s t i l l  i f  th e  v a lu es  are a c tu a lly  g iven  in  the a b s tr a c t .  I f  the  

primary journal i s  not a v a ila b le  in  th e rea d er 's  l ib r a r y , the tim e  

and expense o f an in te r - l ib r a r y  loan  may be avo id ed  i f  the a b s tr a c t  

in  a secondary jo u rn a l provides the value be n eed s. I t  seems 

rem arkable, th e r e fo r e , th a t papers which co n ta in  so much q u a n tita t iv e  

in form ation  in  ta b le s  and graphs shou ld  o ften  c o n ta in  none in  

t h e ir  a b s tr a c ts . That the normal length  o f  an a b str a c t does 

p rovide room fo r  q u a n tita t iv e  data is  shown by the fa c t  th a t  

some o f  the a b s tr a c ts  stud ied  here con ta in ed  ten  or more 

num erical r e s u l t s .  (One in  J .C .S . Faraday T ransactions contained  

t h i r t y - f iv e ,  but th ey  were trea ted  in d ic a t iv e ly  by Chemical A b s tr a c ts .)

An in s tr u c t iv e  example o f the ta sk  o f  the d ata -ga th erer  i s  

provided by B oyle e t  a l . (1977) in  s e t t in g  up a database o f  

in teratom ic p o te n t ia l  energy fu n ctio n s  ex trac ted  from the  

l i t e r a t u r e .  They rep ort: 'To our su rp r ise  we found th a t ,  in  

more than 80^ o f  c a s e s ,  th ose  who have published  p o te n t ia l  data  

have f a i l e d  to provide estim a tes  o f  the accuracy. Another major 

d i f f i c u l t y  arose in  tr y in g  to supply d e t a i l s  o f th e  range o f  

in tera tom ic  d is ta n ce  over which th e  reported  p o te n t ia l  data
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TABLE 4*13 Numbers in  a b s tr a c ts  (Sample s iz e  = ô) 
JOURNAL ëxp. co n tr . 

numbers
n u m e rica l % a b s t r a c t s
r e s u lt s w ith  no numer. 

r e s u lt s
mean s ,d . mean s .d .

P roc. Am. Math. Soc. 0 .3 0 0 .7 9 0 .24 0 .52 80

J . Phys. A 0 .76 1 .9 4 0 .26 0 .69 86

J . Phys. D
(exp . papers) 
( l e t t e r s )

1 .66  

0 .6 0

1.70

1 .08

2 .06

0 .54

2,81

1.31

50

78

Acta C r y s ta llo g r . B 
(exp . papers)

0 .9 4 0 .9 3 7 ,04 4 .60 2

J . Chem. Soc. Faraday 
Trans. I  (ex p . papers)

1.67 1.97 2 .7 4 4 .84 39

J . Chem. Soc. Faraday 
Trans. I I  (exp . papers)

1 .19 1.92 2.16 4 .62 58

J . Phys. Chem. (exp . 
papers)

1 .48 2 .02 1.96 2.55 42

J . Chim. Phys. (exp , 
papers)

0 .8 7 1 .33 1 .00 2.27 69

Z. Phys. Chem. (L e ip z ig ) 1 .16  
(exp . papers)

2 .06 1 .94 3 .0 6 52

Z. Phys. Chem. (F r a n k fu r t) l.64 2 .2 6 1 .98 4 .6 0 62

J. Chem. Phys, (exp , 
pap ers)

2 .2 0 2 .3 9 2 .80 3.40 44

Ann. B ot, 1 .64 2.81 1 .66 3.81 62

Lancet 1 .96 1 .93 2.62 2.93 26

J . Pharmacol, & Exp, 
Ther,

3 .30 3 .85 2.64 3.56 46

Br. J . Pharmacol, 2 .30 3 .44 1 .28 2.34 62

Arch. I n t .  Pharmacodyn. 
Ther.

1.76 2 .43 1 .38 2.23 60

Proc. I n s t .  Mech. Eng,,
1976

0 .1 6 0 .55 0 .0 8 0.40 96

Anim. Behav. 1 .20 1 .82 0.92 1.51 60

J . Soc. Psych. 1 .02 1.36 0 .2 2 1.17 94

Sociom etry 1.04 1.65 0.26 0 .9 9 92
Lang. & Speech 1 .30 1.62 0.72 1 .60 76
J . Econ. H is t . 0 .1 8 0 .6 0 0.14 0.53 92
Inquiry 0 0 .04 0 .20 96
Faraday T ran s., 1962 1 .30 1.43 1.52 2.23 54
Ann. B o t . ,  1962 0 .9 0 1 .37 1.10 2.23 67
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was v a l id  when i t  was g iven  in  a param etric form . . .  • Thus, 

o fte n , the p u blish ed  data as w o r th le ss .*  K ie ffe r  ( 1969) has 

reported  a s im ila r ly  u n sa t is fa c to r y  s ta t e  in  the f i e l d  o f  atom ic 

c o l l i s i o n  p h y s ic s . I f  th ese  a re  t y p ic a l  of the s ta tu s  of 

num erical data in  research  papers, th ey  p a in t ra th er  a gloomy 

p ic tu r e  o f  the value o f  such data . A bstracts have fa r  le s s  

space fo r  m entioning accuracy and range o f v a l id i t y  (the 

in c lu s io n  o f  which is  suggested  in  ISO 21A -  se e  S e c t io n  4*3) 

so th e  amount o f  num erical data  vh ich  can u s e f u l ly  be in clud ed  

may be q u ite  sm a ll. In p a r t ic u la r , i t  i s  n ecessary  to guard 

a g a in s t  numbers b e in g  taken out o f  con tex t by someone who has 

tim e on ly  to  read the a b str a c t, and so i s  unaware o f  the 

l im ita t io n s  on th e  numbers. We may expect th at num erical r e s u lt s  

in  the p h y sic a l s c ie n c e s  w i l l  be more o b je c t iv e , in  the sen se  o f  

b ein g  le s s  dependent on samples and experim ental p rocedures, than 

th o se  in  the s o c ia l  s c ie n c e s .  I t  can  be seen  from Table 4 .1 3  

th a t whereas the Journal o f  S o c ia l  Psychology and Sociom etry  

have fa r  few er num erical r e s u lt s  than  the p h y s ic a l s c ie n c e s ,  

th ey  s t i l l  have about alm ost as many e x p er im en ta lly -co n tro lled  

numbers. Thus num erical in form ation  about samples i s  considered  

im portant by the authors in  th e s o c ia l  s c ie n c e s ,  but th e  act m l  

num erical r e s u lt s  are considered  l e s s  im portant than in  th e  n a tu ra l 

s c ie n c e s .  The r e s u lt s  o f  t h e ir  s tu d ie s  are u su a lly  s ta te d  in  th e  

form th a t the h yp o th esis  was, or was n o t, confirm ed.

The h ig h est  number of num erical r e s u lt s  I  found in  a b stra c ts  

was in  Acta C rysta llograp h ica  B. This journal c o n s is t s  alm ost 

e n t ir e ly  o f  rep orts  on th e  s tr u c tu r e s  o f c r y s ta ls  determ ined by
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X-ray d iffr a c to m e tr y . The param eters requ ired  are q u ite  standard, 

e .g .  dim ensions and a n g les o f  the u n it  c e l l ,  number o f  m olecules  

per c e l l ,  bond le n g th s  and a n g le s ,  f in a l  value o f  R; the sample 

i s  s u f f i c i e n t l y  w e l l  d efin ed  by i t s  chem ical formula (and, 

perhaps, p h ase), and the errors can be estim ated  q u ite  a c c u r a te ly .  

I t  i s  thus an id e a l  su b jec t f o r  in c lu s io n  of num erical d ata  in  

a b s tr a c ts  -  indeed, th ere  may be l i t t l e  o th er in form ation  worth  

p u ttin g  in to  th e  a b s tr a c t . The o p p o site  extrem e, found in  the 

Proceedings o f the I n s t i tu t io n  o f  M echanical E n g in eers, was 

d isc u sse d  in  S e c tio n  4 .9 .2 .

The amount o f  num erical data which can u s e f u l ly  be put in to  

th e  a b str a c t does o f  course vary between papers in  the same 

d is c ip l in e .  For one th in g , an author may be faced  w ith so many 

data  o f  equal im portance th a t any s e le c t io n  would be a rb itra r y  

or d is to r te d . The d iffe r e n c e  in  numbers o f  num erical r e s u lt s  

between th e  two parts of J .C .S . Faraday T ransactions i s  not 

s ig n i f ic a n t  ( t  = 0 .8 ? ) ,  but th e d if fe r e n c e  in  the percentage o f  

a b str a c ts  w ith  no num erical r e s u l t s  i s  ( x F  = 6 .9 ,  £  0 . 0 l ) ,

w ith  Part I I  having more. P art I  covers 'p h y s ic a l chem istry*

( e . g .  k in e t ic s ,  c a t a ly s i s ,  p h y sica l p ro p ertie s  of polym ers) and 

P art I I  covers 'chem ical p h y s ic s ' ^ e .g . sp ec tro sco p y ). The 

l a t t e r  o fte n  con ta in s ta b le s  o f co n sid era b le  len g th  g iv in g  

w avelen gth s, in t e n s i t i e s ,  and assignm ents o f peaks. The a b str a c ts  

in  th e Journal de Chimie physique co n ta in  s ig n i f i c a n t ly  few er  

num erical r e s u lt s  than th o se  in  th e  Journal o f  P h y s ica l Chemistry 

( t  = 2 . 25 , £  < 0 , 05) ,  and th ere  a re  s ig n i f ic a n t ly  few er a b stra c ts  

which con ta in  num erical r e s u lt s  ( = 1 0 .1 , 2  <  O.OO5 ) .  They
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in c lu d e  a r e la t iv e ly  h igh  p roportion  o f  n o n in fo r m tiv e  a b str a c ts  

and a ls o  tend to be ra th er  short (mean len g th  = 9 7 .8 ) .  Perhaps 

th is  r e f l e c t s  a d if f e r e n t  philosophy concerning the va lu e  o f  

a b str a c ts  h e ld  by the authors or e d ito r s .  There i s  a ls o  a 

s ig n if ic a n t  in tr a d is c ip l in a r y  d if fe r e n c e  between the numbers 

o f  num erical r e s u lt s  in  th e  (American) Journal o f  Pharmacology 

and Experim ental T herapeutics and "the European jou rn a ls B r it is h  

Journal o f  Pharmacology and A rchives in te r n a t io n a le s  de Pharmaco

dynamie e t  de T herapie. ( t  = 2 .2 7 , £  < 0,05 for  J . Pharm acol. <fe 

Exp. Ther. and Br. J . Pharmacol. )  This d iffe r e n c e  is  in  th e  same 

d ir e c t io n  as th a t between the Journal o f  Chemical P h ysics  

(American) and J .C .S . Faraday T ransactions I I  ( t  = 1 .1 ,  not 

s ig n i f i c a n t ) .

4 .11  COMPARISON WITH PROFESSIONAL ABSTRACTS

One would exp ect th a t  p r o fe s s io n a l a b stractors  w orking fo r  

secondary s e r v ic e s  would have a b e t te r  id ea  than authors o f  the 

requirem ents fo r  such s e r v ic e s .  Comparison o f  a b str a c ts  w r itte n  

by each fo r  the same paper sh ou ld , hence, g iv e  an in d ic a t io n  o f  

how authors* a b str a c ts  might be improved -  a t le a s t  fo r  use in  

a b s tr a c ts  jo u rn a ls . A comparison was th ere fo re  made o f  some o f  

the samples o f  authors * a b str a c ts  used in  S e c t io n  4 .4  w ith  the  

corresponding a b str a c ts  in  th e  major a b s tr a c ts  jou rn a ls: B io lo g ic a l  

A b str a c ts , Chemical A b str a c ts , P h ysics A b stracts and P sy c h o lo g ic a l  

A b str a c ts . D ifferen ces  were d iv id ed  in to  su b sta n tiv e  o n es , which 

in v o lv ed  a change in  th e  in form ation  con ten t (even i f  on ly  th e  

expansion  o f  an a b b rev ia tion ) and n on su b stantive  o n es, such as
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changes in  the ten se  o f  verbs or in  word order. The r e s u l t s ,  

w ith  some ob servation s made during th e ir  c o l le c t io n ,  are given in  

Table 4 .14»  The numbers o f e x p e r im e n ta lly -c o n tr o lle d  numbers and 

numterical r e s u lt s  in  th ree  o f th e  sam ples o f  au th ors' and 

p r o fe s s io n a l a b str a c ts  are shown in  Table 4 .1 5 .

B io lo g ic a l  A bstracts a lte r e d  few est a b s tr a c ts , whereas 

P sy c h o lo g ic a l A bstracts and Chemical A b stracts  made a lt e r a t io n s  

to  n e a r ly  a l l  a b s tr a c ts . P hysics A b stracts  u su a lly  u ses authors*  

a b s tr a c ts  (w ith minor m o d ific a tio n s  to  accord w ith i t s  co n v en tio n s), 

but fo r  copyright reasons i t  i s  not a b le  to use th ose in  American 

I n s t i t u t e  o f P hysics jo u rn a ls , such as the Journal of Chemical 

P h y s ic s , and has to prepare i t s  own. C le a r ly , Chemical A bstracts  

(which made d e le tio n s  from f i f t y - f o u r  a b str a c ts  out of n in e ty  

and a d d itio n s  to t h ir t y - s ix )  and P sy ch o lo g ica l A bstracts (which  

made d e le t io n s  from t h ir t y - f iv e  and a d d it io n s  to s ix ty - th r e e )  

adopt the most c r i t i c a l  approach to authors* a b s tr a c ts , and I 

w i l l  con cen tra te  on th e ir  p r a c t ic e s .

In Psychologj c a l A bstracts the main a lte r a t io n  was th e  

a d d itio n  o f  experim ental d e t a i l s ,  such as the number or type of 

su b jec ts  ( e .g .  *undergraduat e s * ). Thus the number o f  

e x p er im en ta lly -co n tro lled  numbers i s  s ig n i f i c a n t ly  h i ^ e r  than  

in  the authors* a b str a c ts  ( t  = 4 .4 9 ,  £  <T 0 .0 0 1 ) .  A ll  the  

a d d itio n s  to  Language and Speech a b s tr a c ts  were o f t h i s  ty p e . I t  

was m entioned in  S e c t io n  4 .6 .2  th a t experim ental d e t a i l s  tend  to  

be in ad eq u ately  covered by authors* a b s tr a c t s .  As exaap les of the  

kinds o f  d e le tio n s  made, th o se  from Language and Speech a b str a c ts  

con ta in ed  two cases o f unusual ch aracters probably not a v a ila b le
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table 4 .1 4 .  Com parison o f  au th o rs*  a b s t r a c t s  w ith  th o s e  i n

a b s t r a c t s  jo u r n a l s . (Sample s iz e  = 30 )

^     — — — — — — — -

Primary jou rn al Secondary no non -su b s. su b st. su b st. subst*
jou rn a l a l t e r -  a l t e r a -  ad d itn . d e le tn .  ad d itn .

a tio n  t io n  on ly  + d e le tn .

Anim. Behav. B io l .
A bstr. 22 7(b) 1 0 0

Ann. B o t. B io l .
A b str . 21 5(b) 4 (a )  0 0

J . Pharmacol. B io l .
Sz Exp. Ther. A b str . 4  21 (b) 4  1 0

J . Chem. Soc.
Faraday Trans.Chem.

A b str . 0 3 (bd) 5 16 6

J . Chim. Phys. Chem.
A b str . 2 13 4 (c )  10 1

J . Pharmacol. & Chem.
Exp. Ther. A bstr . 0 4  (bd) 5 (e )  9(f*) 12

Anim. Behav. P sy ch o l.
A b str . 0 5 (h) 13(g) 9 5

J . S o c . P sych o l. P sy ch o l.
A bstr . 0 2 (h) 12(g) 3 13

Lang. & Speech P sych o l.
A b str . 0 6(h ) 17(g) 2 5

J . Phys. D- Phys. -
A b str . 22 0 0 8 0

J . Chem. Phys. Phys.
A bstr . 0 2 5 11 12

NOTES (a) Some ab b rev ia tion s expanded. A dd itions made in  •

(b) E xpressions such as ’ i t  was concluded that* or * i t  i s
su ggested  that* o fte n  e lim in a ted  and ’may* or 'probably*  
u sed .

(c )  Three major ones

(d) P resent tense converted  to  past

(e )  S tr u c tu r a l form ulae o fte n  added

( f )  Known p ro p ertie s  o f  drugs o ften  e lim in ated

(g ) Experim ental d e t a i l s  ( e .g .  sample s i z e )  o ften  in se r te d

(h) A b stracts o ften  s t a r t  w ith  a verb .
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TABLE 4*15 Number s inauthors* and professional abstracts (sample
size  = 5 0 )

JOURNAL

A uthors' a b str a c ts

Exp• Nume r ic  a l
c o n tr o lle d  r e s u lt s  
numbers

P r o fe ss io n a l  
A bstracts jou rn al a b s tr a c ts

Exp. Humer- 
co n t- i c a l  
r o l le d  r e s u lt s  
numb ers

J .  Chem. Soc. 1 .67 2^74 Chem. A bstr. 1.82 1 .65

Faraday Trans. I ( 1 . 97) (4 . 84) (1 .8 6 ) ( 2. 12)

J .  ^ham. Phys. 2 .38 3 .0 4 Phys. A bstr . 1 .6 7 1.70

( 2. 59) (4 . 4 1 ) ( 1 . 74) (2 .9 3 )

J .  Soc. P sych o l. 1 .02 0 .2 2 Phychol. A b str . 2 .2 2 0 .0 7

( 1 . 36) (1 .1 7 ) ( 1. 31) (0 . 33 )

NOTE: standard d ev ia tio n s  given in  brackets

TABLE 4 .1 6  Comparison o f  th e  ̂ proportions o f  in tro d u ctio n , 

exp erim en ta l, r e s u lt s  and d isc u ss io n  in  a u th o rs' aid p r o fe s s io n a l

a b s tr a c ts .  (Sairple s iz e  =: 30)

% No. o f
In tr o . Exp. R es. D isc . words

J .  Chem. Phys. 15.2 18.5 2 3 .4 4 2 .9 2789
Papers

(5 . 2 ) ( 11. 4 ) (1 1 .9 ) (1 2 .8 ) ( 976)

Authors a b str a c ts 2 6 .4 5 .5 34 .9 33 .3 125 .4

( 25. 8 ) (8 . 3 ) ( 2 2 .r ) (2 2 .0 ) ( 56 . 7 )

P hysics A bstracts 36 .0 7 .6 29 .6 2 6 .8 78.1

( 2 3 . 5 ) ( 11. 1) (2 0 .8 ) (1 9 .3 ) ( 2 4 . 7 )

NOTE: Standard d ev ia tio n s  g iven  in  b rack ets
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to the p r in te r , two p ie c e s  of o ld  in form ation , one s e t  o f  s t a t i s t i c a l  

p r o b a b il i t ie s  (so  reducing the number o f  num erical r e s u l t s )  , 

and one which appeared to be erroneous. The main type o f  non

su b sta n tiv e  a lte r a t io n  in  P sy ch o lo g ica l A bstracts was rewording  

o f  th e  f i r s t  sen tence to make the a b s tr a c t s ta r t  w ith  an a c t iv e  

verb , e . g . ’P resents the ca se  h is to r y  o f  . . .  ra th er th an  'The 

case h is to r y  o f . . .  i s  p resen ted * .

In Chemical A b stracts  the s u b s ta n tiv e  ad d ition s were again  

o fte n  experim ental d e t a i l s ,  e .g .  tem perature c o n d it io n s , tech n iq u e s , 

and s p e c i f i c  examples s tu d ie d . Thus the number of ex p er im en ta lly -  

c o n tr o lle d  numbers i s  somewhat h igh er than in  th e  a b s tr a c ts  of 

J .C .S . Faraday T ra n saction s. S u b sta n tiv e  d e le t io n s  in c lu d ed  o ld  

in form ation , comments about the r e la t io n  o f  new r e s u lt s  to  

p rev io u sly -rep o rted  ones, and in d ic a t iv e  statem ents about d is c u s s io n  

( in c lu d in g  one case  where th e  a b stra ct mentioned th a t the f in d in g s  

were re lev a n t to a p a r t ic u la r  problem, but the paper d id  n o t d isc u ss  

how.) A d d it io n a lly , su b s id ia ry  f in d in g s  and even num erical r e s u lt s  

were sometimes d e le te d , e s p e c ia l ly  when th e  a b stract con ta in ed  

more than three or fo u r . This i s  in  l in e  w ith  the Chemical 

A bstracts S e r v ic e ’s * D irec tio n s  f o r  A bstractors*  ( s e e  S e c t io n  4*12 .

5 ( a ) ) .

Two main types o f n on -su b gtan tive  a lt e r a t io n  were made in  

Chemical A b s tr a c ts . F i r s t l y  the p resen t te n se  was converted  to 

p ast in  rep ortin g  fin d in g s  (perhaps th is  in d ic a te s  some r e se r v a tio n  

about t h e ir  g e n e r a lity , u n le ss  i t  i s  m erely s t y l i s t i c . )  The 

second was d e le tio n  o f  such phrases as *This i s  taken to im ply  

that* and *has been measured and found to  be* (use ’w a s’ ! ) .

The one case of com pletely  r e w r itte n  a b stra c ts  was th a t  o f
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th e  Jou rn a l o f Chemical P hysics in  P h ysics  A b stra c ts . These were 

su b jec ted  to  th e  same kind o f a n a ly s is  as th a t  ap p lied  to  th e authors * 

a b str a c ts  in  S e c t io n  4 .4 ,  and the r e s u lt s  are  shown in  Table 4 .1 6*

The p r o fe s s io n a l a b s tr a c ts  were s ig n i f i c a n t ly  sh o rter  ( t  = 4 .1 8 ,

£  O.OOl): as can be seen  from Table 4 .1 4 ,  th is  le a d  to  a lo s s

o f in form ation  in  most a b s tr a c ts . However, t h i s  is  presumably 

con sid ered  a s a t i s f a c t o r y  compromise by the a b str a c tin g  s e r v ic e .

None o f  the d if fe r e n c e s  in  th e  proportions o f  the c a te g o r ie s  

o f  in form ation  was s ig n if ic a n t  fo r  t h ir t y  c a s e s ,  but the g r e a te s t  

d if fe r e n c e  was in  m a ter ia l from the in tr o d u c tio n . As d is c u s se d  

in  S e c t io n  4 .6 .1 ,  the prop ortion  in  the authors* a b str a c ts  is  

e x c e p t io n a lly  h i g i , but i t  i s  even h ig h er  in  the p r o fe s s io n a l  

a b s tr a c ts .

The propotions o f  'o ld ' ,  's tu d y ' and 'f in d in g s ' as d efin ed  

in  S e c t io n  4 .9 ,  were a s se sse d  fo r  the a u th ors' and p r o fe s s io n a l  

a b s tr a c ts ,  and are rep orted  in  Table 4*17 .

mecLA
TABIE 4 .1 7  Comparison o f  the (p ro p o rtio n s o f  'o ld * , 'study* and 

' f in d in g s * in  authors* and p r o fe s s io n a l a b s tr a c ts . (Sample s iz e  = 30)

______________________ % 'old*_____^ 'study*_______% 'fin d in g s*

J . Chem. P h ys.:

Authors* a b s tr a c ts  6 .3  (3 .4 )  36 .2  (2 1 .5 )  63 .2  (2 1 .6 )

P hysics A b strac ts  1 .5  5 .0  5 7 .0  (2 8 .2 ) 4 1 .5  (2 9 .0 )

The a b str a c ts  in  P h y s ic s  A b strac ts  con ta in  s ig n i f ic a n t ly  more * study* 

( t  = 3 .2 1 , £  0 .01  ) and le s s  'f in d in g s*  "than th e  authors *

a b s tr a c ts . They a lso  con ta in  l e s s  'old* m a ter ia l ( t  - t e s t  

in a p p lic a b le ) . In th e  au thors' a b s tr a c ts , th e  percentage o f
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'f in d in g s*  is  n o t much l e s s  than  th a t o f  r e s u l t s  and d is c u s s io n  

(6 8 ^ ), whereas in  the p r o fe ss io n a l a b s tr a c ts  i t  i s  con sid erab ly  

l e s s  ( r e s u lt s  + d is c u s s io n  = 57? )̂ • The p r o fe s s io n a l a b str a c ts  

thus make much more use o f  in d ic a t iv e  treatm en ts o f  r e s u lt s  and 

co n c lu s io n s . The p r o fe s s io n a l a b str a c ts  con ta in ed  few er exp erim en ta lly -  

c o n tr o lle d  numbers than the au th ors' a b str a c ts  ( in  c o n tr a s t  to  th e  

p r a c t ic e  o f Chemical A bstracts and P sy c h o lo g ic a l A b str a c ts ) and fa r  

fewer num erical r e s u l t s .

The im p lic a tio n s  o f th ese  f in d in g s  w i l l  be d is c u s se d  in  

S e c t io n

4 .1 2  ABSTRACTS AND OHEIR IBERS

W ilson ( 1974) has suggested  th a t  a b str a c ts  o f  resea rch  papers 

are o f  in t e r e s t  to  a t  le a s t  f iv e  groups:

( i )  the author, to  h e lp  him in  ord erin g  h is  

thoughts;

( i i )  th e  e d ito r , to be ab le to  d ecide q u ic k ly  

whether the papers f a l l s  w ith in  h is  scope;

( i i i )  th e  reader o f  the prim ary jo u rn a l, to 

d ecid e v h ich  papers are w orth  read ing;

( iv )  CODATA;

(v) secondary se r v ic e  producers and u s e r s .

I  s h a l l  co n sid er  what requ irem aits each makes o f th e  authors* 

a b s tr a c ts , and whether th e se  cou ld  be f u l f i l l e d  by su rrogates  

req u ir in g  le s s  tim e and in t e l l e c t u a l  e f fo r t  to  prepare.

4 .1 2 .1  The author

For th e  a u th or's  use th e ate tr a c t  sh o u ld  preumably co n ta in
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same in form ation  from each part o f  th e  paper, and probably in  the  

same order as the paper. The con clu sion s % ill no doubt be th e  

most important p art fc r  the author to  c la r i f y  for  h im se lf .  

However, th is  u se  cannot be regarded as an im portant c o n s tr a in t ,  

as th e author could  w r ite  h is  own a b str a c t and then throw i t  away 

when the paper is  f in is h e d .

4 .1 2 .2  The e d ito r

For e d ito r ia l  s e le c t io n ,  th e  a b str a c t i s  fu n c t io n in g  as l i t t l e  

more than an expansion o f the t i t l e .  A l i s t  o f  keywords might be 

as u s e f u l .  Again t h i s  should not be a co n stra in t on th e  p r in ted  

abs t r a c t .

4*1 2 .5  The primary .journal reader

This user would probably be helped  to some e x te n t  by a l i s t  

o f  keywords supplem enting the t i t l e ,  provided th ey  are s p e c if ic  

enough (s e e  Chapter 5)* The main requirem ent i s  fo r  more d e ta ile d  

in form ation  on what th e  paper i s  about. A bstracts can provide  

th is  inform ation in  a way th a t in d ex in g  probably cannot, whatever  

i t s  s p e c i f i c i t y .  For exan çle:

T it le :  Competence ard h e lp in g  (J . Soc. P sy ch o l. 89

(1973) 203)

Index en try  ( in  P sy ch o l. A ts tr . ) :  P erceived

com petence, a ltriism , c o l le g e  s tu d en ts  

A bstract: In  order to t e s t  various exp lan ation s

o f  the fa c t  th a t p erce ived  competence 

appears to  c o r r e la te  p o s i t iv e ly  w iih  

a ltr u ism  . . .  .
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Because i t  i s  lo n g er  th an  th e  t i t l e ,  the a b stra ct i s  a b le  to provide  

more con tex t f o r  th e  'keywords* or ' index teim s* and so to show 

r e la t io n s  between them and h elp  to remove a m b ig u itie s .

An in d ic a t iv e  a b stra c t should  be a b le  to  mention more to p ic s  

in  th e paper than an in form ative  one of th e  same le n g th , though 

an in d ic a t iv e  statem ent such as 'Im p lic a tio n s  of the r e s u lt s  are  

d isc u sse d ' t e l l s  the reader no more than he would have expected .

An in form ative  a b s tr a c t  may o c c a s io n a lly  be advantageous in  th a t  

a co n c lu sio n  other th an  th a t which the reader would have expected  

may induce him to  read a paper which he o th erw ise  w ould not have 

done.

Thompson (1973) has s tu d ied  th e  u se fu ln ess  o f  a b s tr a c ts  to  

readers o f  primary jo u rn a ls  in  U .S. m il ita r y  la b o r a to r ie s .  He 

found th a t  the a d d it io n  o f  a sep ara te , id e n t i f ia b le  a b s tr a c t  a t  

th e  b eg inn ing  o f  a re p o r t or journal a r t i c l e  d id  n o t s ig n i f i c a n t ly  

in c r e a se  the a b i l i t y  o f th e  read ere ith er  to decide what 

d is p o s i t io n  to make or  to judge i t s  r e le v a n c e . These d e c is io n s  

cou ld  be made by o th er means such as the t i t l e ,  con ten ts  ta b le ,  

in tr o d u c tio n , and the jou rn a l t i t l e .  Thus, perhaps the needs o f  

t h i s  group o f  u sers have been over-em phasied .

4 .1 2 .4  CODATA

CODATA i s  th e  Committee on Data fo r  S c ien ce  and Technology, 

and e x i s t s  to support data c o l le c t io n ,  com p ila tion  and ev a lu a tio n  

in  s c ie n c e  and tech n o lo g y  (Waddington, 19^9). From th e  v iew point 

o f  com pilers of data i t  i s  s u f f i c ie n t  i f  th e  a b str a c t in d ic a te s  

c le a r ly  the ty p e , q u a n tity  and q u a lity  o f  the data in  th e  paper.
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The p o t e n t ia l  fo r  in c lu d in g  num erical r e s u lt s  in  a b str a c ts  has 

been co n sid ered  in  S e c tio n  4*10*

4 . 12.5 Secondary s e r v ic e s

This i s  a compound ca teg o r y . I t  in c lu d e s  both cu rren t-  

awareness and r e tr o sp e c tiv e -se a r c h  fu n c t io n s , and one needs to  

con sid er  bo1h the v a lu e  o f the a b stra c t on i t s  own and i t s  value  

in  p o in tin g  to  the re lev a n ce  of th e  o r ig in a l paper. In H em er's  

( 1954) stu d y , he found th a t o f  th e  in terv iew ees  who made 

s ig n if ic a n t  use o f in d ex in g  and a b str a c tin g  p u b lic a t io n s , 45^  used  

them fo r  current awareness and 55/  ̂ used than prim arily  f o r  search es  

o f th e  p a st  l i t e r a tu r e .  Martyn (l9&7) con sid ered  the two uses to  

be about equal, but su ggested  th a t r e tr o sp e c t iv e  sea rch in g  may

be done by com puterised systems in  the fu tu r e . Urquhart (l9&5) 

found th a t o f  1335 research  workers in  p h ysics and ch em istry  

366 used a b stra c ts  jcu rn a ls fo r  fin d in g  s p e c i f i c  in form ation ,

411 fo r  keeping up to d a te , and 558 for both purposes.

I  con sid er th a t for th e  sake o f  economy and speed  the a u th or's  

a b stra c t should  be s u ita b le  fo r  use in  the major secondary s e r v ic e s  

w ithout a lte r a t io n . Landau and W eiss (l97& , p. 55) rep o rt th a t  

at th e M eeting o f  th e  Panel o f E d itors of Secondary J o u rn a ls , 

'Members agreed that th e r e  was l i t t l e  c o n f l i c t  between the needs 

o f  primary and secondary jo u rn a ls , i . e .  ahi a b str a c t adjuged  

s a t is fa c to r y  fo r  the primary jou rn a l was l ik e ly  to prove u se fu l  

for  the secondary jo u r n a l' .

(a) Current aw areness. What the resea rch er  working on a p ro jec t  

wants to know are such th in g s  as:
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( i )  Whether someone e ls e  has s o lv e d  the 

problem on which he i s  working -  in  

which case he w i l l  no doubt want to se e  

the o r ig in a l paper b efore abandoning h is  

p ro jec t  or lo o k in g  fo r  a d i f f e r e n t  s o lu t io n .

( i i )  Whether someone has t r i e d  h is  problem  

and fa i le d ,  so th at he can avoid  the 

same fa te ,  ( i t  i s  u n li k e ly  th a t  a paper 

in  w hich th e main problem is  not so lv ed  

would be p u b lish ed , so a b s tr a c ts  are not 

l i k e l y  to h e lp  much h e r e .)

( i i i )  Whether someone has so lv ed  a r e la te d  problem, 

so th a t he can use t h e ir  method, or compare 

his r e s u lt s  w ith t h e ir s ,  or use t h e ir  r e s u l t s  

as data f o r  h is  work.

The a b str a c t thus serv es  merely as a guide to i t s  paper. Martyn 

( 1967) w rote: *I su g g est th a t when an a b str a c ts  s e r v ic e  i s  used  

for keeping u p -to -d a te , the a b stra c t i t s e l f  serves no purpose other  

than th a t o f p rov id in g  an a d d it io n a l, deeper index to  the document 

to which i t  r e la t e s .  As an i l lu s t r a t io n ,  a person u sin g  United  

S ta te s  Government R esearch and Development Reports may turn to 

the appropriate s e c t io n  . . . .  He may then  scan the t i t l e s  u n t i l  

an apparently  re lev a n t t i t l e  crops up. Then he may read the l i s t  

o f d escr ip to rs  beneath the t i t l e ,  and . . .  he may then read the  

a b s tr a c t , and on th e b a s i s  o f the a b s tr a c t , f i n a l l y  d ecide one 

o f th ree  th in g s . E ith e r  the document i s  not r e a l ly  r e le v a n t , in  

which ca se  he co n tin u es scanning, the documait i s  r e le v a n t but 

not im m ediately u s e fu l ,  in  which c a s e  he may note the e x is te n c e
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o f  the document but not bo t i e r  to acq u ire  i t ,  or i t  look s as 

though i t  i s  re levan t and more or l e s s  im m ediately u s e fu l to him, 

in  which ca se  he w i l l  take s te p s  to acqu ire i t .  The a b str a c t . . .  

i s  serv in g  as a sy n ta c t ic a lly -a r r a n g e d  group o f  indexing t e n s .

I  su sp ect th a t th is  is  ty p ic a l  of the fu n c tio n  o f many a b str a c ts  

s e r v ic e s ,  p a r t ic u la r ly  those which are in d ic a t iv e  ra th er  than  

in f orm ative. *

I f  the a b stra ct i s  se fv in g  to  d escrib e the paper and am plify  

the t i t l e ,  then th e  t r a d it io n a l  arrangement w ith  the f i r s t  sen ten ce  

g iv in g  a statem ent o f the problem in v e s t ig a te d  seems to  s u i t  

users* needs b e t te r  than  the a lte r n a t iv e  'f in d in g s -o r ie n te d *  

form (W eil, 1963) ,  sometimes found, which s ta r t s  wi tii a statem ent 

o f r e s u l t s .

The in crea sin g  use of t i t l e s  indexes rath er th an  a b str a c ts  

jou rn a ls  for current awareness was mentioned in  S e c tio n  2 .2 .2 .  One 

advantage o f  th e  a b str a c ts  jo u rn a ls , though, over the jou rn als  

l i s t i n g  t i t l e s  i s  th a t the former are u su a lly  d iv id ed  into narrow 

su b jec t s e c t io n s , whereas the l a t t e r  are arranged by jou rn a l, w ith  

a KWIC (Chemical T it le s  and B ioresearch  Index) or Permuterm 

(Current C ontents) in d ex . A n o tab le  ex cep tio n  is  Index W edicus, 

which i s  arranged l ik e  an a b stra c ts  jo u rn a l. The l im ita t io n s  o f  

t i t l e - b a s e d  indexes have been considered  in  Chapter 2 .

Kent e t a l .  ( l9 é ? ) have looked a t th e  e f f e c t iv e n e s s  o f  th e  

c i ta t io n  ( t i t l e ,  author, d a te  and jou rn a l t i t l e ) ,  a b s tr a c t , and 

f i r s t  ard /or  la s t  paragraph as p r e d ic to r s  o f  re le v a n c e . Their 

su b jects  were 'motivated* users ( i . e .  peop le who had a need for  

l i t e r a tu r e  in  t h e ir  resea rch ) in  the m edical complex o f  the  

U n iv ers ity  o f  P ittsb u rgh . A fter  the f u l l  t e x t s  of the documents 

had been judged by th e s u b je c ts ,  i t  was found that th ere  was no
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s ig n if ic a n t  d iffe r e n c e  between the accuracy o f p red ic tio n s  from 

th e  v a r io u s su rro g a tes , a lth o u ^  f i r s t - p l u s - l a s t  paragraphs 

performed b e s t .  A stud y  o f  s e le c t iv e  d issem in ation  o f  in fo n n a tio n  

a t IBM by R esnick ( 1961) a ls o  showed th a t th e r e  was no s ig n i f ic a n t  

d if fe r e n c e  between the r a te  o f  acceptance o f  documents ordered on 

the b a sis  o f  see in g  th e  t i t l e  and o f  s e e in g  th e  a b s tr a c t .

A b stracts are alm ost n e c e s s a r ily  inadequate in  the  

tran sm ission  o f techniques (B ernal, 1959). The extent to  which  

the tech n iq u e used needs to be in d ic a te d  i n  the a b stra ct w i l l  

vary between d is c ip l in e s ,  as d iscu ssed  in  S e c t io n  4*6 . In  

p a r t ic u la r , in  th e  s o c ia l  sc ie n c e s  th ere  may be d if f e r e n t  

approaches to  problems in  terms o f d if f e r e n t  sch oo ls  of th o u g h t, 

and i t  w i l l  be im portant fo r  a p ro sp ectiv e  reader o f  the paper 

to know the approach used . ( in  some cases he w i l l  no doubt be 

able to  guess th is  from the a u th o r 's  name.) Some workers in  

the n a tu ra l and s o c ia l  sc ien ce s  may be more in te r e s te d  in  the 

a p p lic a tio n s  o f  a p a r t ic u la r  technique than in  the s o lu t io n  o f  

p a r t ic u la r  problems. I f  the primary purpose o f  a paper is  to  

report a new tech n iq u e, t h i s  should be made c le a r  in  th e  a b str a c t  

(o r , b e t t e r  s t i l l ,  in  the t i t l e )  so th a t th e  reader w i l l  know th at  

he should  go to  the o r ig in a l paper f o r  the d e t a i l s .

The main controversy  over th e requirem ents o f an a b str a c t  

with re sp ec t to  current awareness concerns th e treatm ent o f  

r e s u l t s .  Should the a b stra c t be in d ic a t iv e  (so  req u ir in g  re fe ren ce  

to th e  f u l l  paper) or  in form ative  (a c tu a lly  quoting  r e s u l t s ,  so 

th a t th e resea rch er  can keep ab reast o f  hia su b jec t -  or a t  l e a s t  

h is  f r in g e  in te r e s t s  -  by read ing  th e  a b s tr a c ts  and not needing  

to  go to th e  f u l l  papers)? Urquhart (l9& 5), commenting on the fa c t  

th a t r e fe ren ces  from a b str a c ts  journals provided only  45^ o f  the  

loan demand a t NLL during March 19&5 sa y s , * It i s  p o s s ib le  then
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th a t w h ils t  many s c i e n t i s t s  say  th ey  use a b s tr a c ts  as a means 

o f keeping up to  d a te , th is  i s  in  fa c t  not a very productive  

occupation  in  terms o f the numbers of o r ig in a ls  they e v e n tu a lly  

co n su lt .*  [r h is  assumes th a t loan  req u ests  are a u s e fu l measure 

o f t o t a l  c o n su lta t io n  o f  o r ig in a ls  .J 'A lte r n a t iv e ly  i t  i s  eq u a lly  

p o s s ib le  th a t in  gen era l s c i e n t i s t s  are happy w ith  th e  amount of 

in form ation  th a t th ey  are a b le  to ex tra c t from con ven tion a l 

a b s tr a c t s .*

The on ly  d ir e c t  in v e s t ig a t io n  I  cou ld  f in d  in  the l i t e r a t u r e  

in to  u se r s ' preferen ces fo r  in form ative or in d ic a t iv e  a b s tr a c ts  

was th a t by Gray (1 9 5 0 ). Of th e 1477 U .S . p h y s ic is t s  r ep ly in g  

to  a q u estio n n a ire , used a b str a c ts  p r in c ip a l ly  as a gu ide  

to th e  l i t e r a t u r e ,  48^ used them 'h a lf  as a guide and h a l f  as 

a su b stitu te *  fo r  th e  l i t e r a t u r e ,  and 6^ gave t h e ir  major use  

'as a s u b s t itu te  for  the o r ig in a l* . E ig h ty -th r e e  per cent sa id  

th a t they preferred  in fo rm a tiv e  a b s tr a c ts , and over h a lf  were 

prepared to pay more fo r  an a b s tr a c tin g  s e r v ic e  in clu d in g  in form ative  

ra th er than in d ic a t iv e  a b s tr a c ts .  (The u se  o f  th e  term 

'inform ative*  may have helped  to  sway resp on d en ts' op in ions -  

d e sp ite  the d e f in it io n  g iv en  in  the q u estio n n a ire . S u re ly  a 

u ser  is  bound to p refer  th a t  an in form ation  s e r v ic e  be in form ative?)  

N ev er th e le ss , alm ost w ithout e x ce p tio n , th e p h y s ic is t s  in terv iew ed  

would seldom , i f  ever, accep t te c h n ic a l data w ith ou t checking  

th e  o r ig in a l document. Gray su ggested  th a t th e  p referen ce fo r  

in form ative a b str a c ts  a rose  because (a) the o r ig in a l i s  

o c c a s io n a lly  u n a v a ila b le , (b) an in d ic a t iv e  a b str a c t may not 

con ta in  enough in form ation  fo r  the read er to be c e r ta in  whether  

he i s  in te r e s te d  in  the paper, and (c) an in d ic a t iv e  a b s tr a c t
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may not co n ta in  enough inform ation  fo r  adequate in d ex in g .

However, (a) can apply only o c c a s io n a lly , (h) does not seem to  he  

supported hy the f in d in g s  o f  Kent e t  a l .  and o f  Resnick above, 

and (c )  should  be capable o f  improvement by b e t te r  in d ic a t iv e  

a b s tr a c t in g . I t  seems to  me th a t the v a lu e  o f  in form ative a b str a c ts  

l i e s  not in  p rov id in g  research  r e s u lt s  fo r  use as data in  on e's  

own work, but fo r  gen era l awareness over a w ider a rea .

The Chemical A b stracts  S e fv ic e  s ta t e s  in  i t s  'D ir e c t io n s  fo r  

A b stractors' (quoted in  Borko & B ern ier , 1975, p . 58):' In  

g en era l. Chemical A bstracts co n ta in s in form ative a b s tr a c ts .

T heir primary purpose i s  to  g iv e  th e  reader a c c u r a te ly  and q u ick ly  

enough in fo im a tio n  on the chem ical content to  th e  document 

a b stra cted  to  a llow  him to  determ ine whether he wants to  c o n su lt  

th e  o r ig in a l p u b l ic a t io n ' .  INSPEC (in form ation  S e r v ic e s  in  

P h y s ic s ,  E lec tro tech n o lo g y , Computers and C ontrol) s ta te s  in  i t s  

'N otes fo r  A b str a c to r s ':  'The purpose o f  the a b str a c t i s  to t e l l  

the reader what su b jec ts  are d isc u sse d  in  the a r t i c l e ,  and the 

treatm ent o f  them ( e .g .  t h e o r e t ic a l ,  ex p er im en ta l). Even i f  

noth ing more than  th is  is  g iv en , i t  w i l l  a t  l e a s t  h elp  the reader  

to  d ecid e  w hether to  look up the o r ig in a l a r t i c l e . '  However, 

th e  'N otes' go on to say 'In  a d d itio n  . . .  i t  i s  u su a lly  p o s s ib le  

to  in clu d e a f a i r  proportion  o f the fa c tu a l c o n ten t o f the  

a r t ic le  in  summary form, p a r t ic u la r ly  i f  an in v e s t ig a t io n  lead s  

to a formula or num erical r e s u l t ,  or a gen era l q u a lita t iv e  

c o n c lu s io n .'

Both th e se  s e r v ic e s  are thus in c lin e d  towards the in d ic a t iv e  

fu n ctio n  o f  a b s tr a c ts ,  though th e y  imply th a t some statem ent of 

r e s u lt s  i s  h e lp fu l.  The American B ib lio g r a p h ic a l C enter, however.
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which p u b lish es  a b s tr a c ts  in  h is t o r y  and r e la te d  d is c ip l in e s ,  

says in  i t s  'P o l i c i e s  and Procedures' (quoted in  Borko and 

B ern ier , 1975, P* 59) th at a b s tr a c ts  ' a s s i s t  the research er in  

d ec id in g  w hether the contents of the a r t i c l e s  a b stra c ted  should  be  

read in  f u l l ' ,  b u t adds th a t 'th e y  provide summaries o f id e a s ,  

concepts and in te r p r e ta t io n s  so th a t  i t  is  fr e q u e n tly  unnecessary  

to read a r te l e s  in  f u l l ' .  I t  a ls o  a s s e r ts :  'They provide the 

s p e c ia l i s t  a means of surveying l i t e r a t u r e  in  h is  f i e l d  and o f  

keeping ab reast o f  developments in  other f i e l d s  and in t e r e s t  and  

s p e c ia l i s a t io n ' .  The I n s t i tu t e  o f P hysics in  t h e ir  'N otes fo r  

A uthors' a lso  in te n d  th a t .ab stracts  should f u l f i l  both fu n c tio n s :

'The a b str a c t . . .  should (a) h e lp  workers in  the su b jec t o f  the  

a r t i c l e  to  d ec id e  whether th e con ten ts are  such th at th e y  need to  

read i t ,  and (b) g iv e  readers fo r  whom the su b jec t i s  o f  ' fr in g e  

in t e r e s t '  as much in fo r m tio n  as p o ssib le  so t i n t  i t  is  unnecessary  

fo r  t h ^  to  read th e whole a r t i c l e .  The a b str a c t should th e r e fo r e  

be in form ative and not only in d ic a te  the gen era l scope of th e  

a r t i c l e  but a lso  s ta t e  the main r e s u lt s  obtained  and the co n c lu sio n s  

draw n.'

I would exp ect th at the use o f  a b str a c ts  fo r  d ir e c t  in form ation  

would be more im portant to  in d u s tr ia l  than academic u se r s . Shera  

( 1951) s ta te d  th a t  the pure s c i e n t i s t  ( e .g .  p h y s ic is t ,  ch em ist, 

astronom er) 'needs comprehensive and primary m a ter ia ls  fo r  the  

r e s u lt s  ( fa c tu a l  f in d in g s )  th a t th e y  s e t  f o r t h ,  for v e r i f ic a t io n  

o f th o se  f in d in g s , or f o r  th e p r e se n ta tio n  o f the method which he 

may p o s s ib ly  a p p ly .' The needs o f th e  tech n ic ia n s  (e n g in e e r s ,  

m echanics, inventors and m anufacturers) 'a re  sh arp ly  co n tra sted  

w ith  th o se -o f  the pure s c i e n t i s t s ,  in  th a t  th e y  are  p r im a r ily

201



concerned w ith  th e  r e s u lt s  o f  research  ra th er  than  th e  m a te r ia ls ,  

methods or v e r i f ic a t io n s  o f  th e  experim ental p r o c e ss . The 

e s t a h l i^ e d  f a c t s  w ith which the tech n ic ia n s  d ea l • • •  can be in  

la rg e  part d erived  from secondary sources.*  Herner (1954) looked  

a t the d i f f e r e n t  in form ation -gath erin g  h a b its  o f pure and a p p lied  

s c i e n t i s t s  a t  the Johns Hopkins U n iv e r s ity . He s ta te d , 'As a r u le ,  

pure s c i e n t i s t s  survey t h e ir  l i t e r a tu r e  c r i t i c a l l y  and e x h a u s tiv e ly ,  

w hile  a p p lied  s c ie n t i s t s  g iv e  a r e la t iv e ly  sm all amount o f  "ttieir 

tim e to th e  l i t e r a t u r e .  ' In co n c lu s io n , he w rote , 'To the pure 

s c i e n t i s t ,  research  in  the l i t e r a t u r e  i s  l i k e l y  to be as n ecessary  

and as ro u tin e  as h is  research es in  the lab ora tory  . . .  . The’ 

ty p ic a l  a p p lied  s c ie n t i s t  g e n e r a lly  p refers  to  have h is  

b ib lio g r a p h ic  searches done fo r  h im ...  . I f  p o s s ib le ,  he wants 

the re fe r e n c e s  eva lu ated , e x tr a c te d , and summarised . . . .  He makes 

r e l a t iv e ly  l i t t l e  u se o f  w r itte n  or p u b lish ed  m a te r ia ls .'  Haygarth 

Jackson (19?6) wrote th a t 'a b stra c ts  may provide the req u ired  

fa c t  or f ig u r e ,  e s p e c ia l ly  in  the area o f  b u sin ess in form ation , 

so th a t  fu rth er  look-up i s  unnecessary*. Thus i t  seems th a t  th e  

pure s c i e n t i s t  w i l l  g en era lly  be prepared to  go from th e  a b stra c t  

to  the o r ig in a l p ^ e r ,  w h ile  th e  a p p lied  s c ie n t i s t  or in d u s t r ia l i s t  

would p r e fe r  to  be ab le  to  g e t h is r e s u lt s  w ith ou t fu r th e r  e f f o r t .

The P u b lica tio n s  Committee o f  the American S o c ie ty  fo r

H o r tic u ltu r a l S c ien ce  sen t q u estio n n a ires  to  i t s  readers about

th e ir  v iew s on i t s  p u b lic a t io n s  (Westwood e t  a l . , 1976). In rep ly

to  the q u estio n  of w hether th ey  would favour the p r in t in g  o f

extended ab stra cts  o f research  work ra th er  than f u l l  pap ers, 33^

o f p r o fe s so r s , 38^ of o th er  academics and 43^ o f  readers in  o ther

occupations r e l i e d  in  th e  a ff ir m a t iv e . This shows a s ig n if ic a n t
2

d if fe r e n c e  between academ ics and o th er  p ro fe ss io n s  = 9 »33,
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p <( 0 ,01  ) .  Not s u r p r is in g ly , though, th ere  was an even g rea ter

d if fe r e n c e  o f op in ion  between th ose  read ers who did and did not 

p u b lish  in  the Jou rn a l, so the main fan to r  in f lu e n c in g  the 

academ ics' r e p l ie s  may have been th e d e s ir e  to  have th e ir  work 

p u blish ed  in  f u l l ,  ra th er  than convenience fo r  current aw areness.

Borko and Chatman ( 1963) w rote to  315 journals and secondary  

sou rces to enquire about the purpose o f ,  and in s tr u c t io n s  fo r ,  

t h e ir  a b s tr a c ts , and obtained  130 u ^ b le  r e p l i e s .  They summarised 

th e ir  r e s u lt s  on p o l ic ie s  r e la t in g  to the fu n c t io n  of a b s tr a c ts  

as :

Inform ative 23 ( 17. 7^)

D escr ip tiv e 48 (36.95?)

Both 32 (24.65?)

Other or unclear 4 (3 .1 ^ )

No in form ation 23 (17.75?)

S u r p r is in g ly , th ey  s ta te d  th a t  'th e s e  d iffe r e n c e s  do n o t ap p aren tly  

correspond to  any co n tra st in  su b je c t m atter or f i e l d ,  a s ,  for  

example, the d if fe r e n c e  between pure sc ie n c e  and te c h n o lo g r .'

W ith regard to p r a c tic e  (which was not examined by Borko 

and Chatman) as cpposed to  p o lic y , th e data o f  Landau and W eiss 

( 1976, p . 26) can be summarised as fo llo w s :

TABLE 4 .1 8  Inform ative and in d ic a t iv e  a b str a c ts  in  pure and 

ap p lied  l i f e  s c ie n c e s ,  from Landau and W eiss ( l9 7 6 ) .

In form ative In form ative- I n d ic a t iv e  
in d ic a t iv e

Pure sc ien ce s  1113 - 6 l ,0 ^  578 - 31 .7^  133

A pplied sc ien ce s  423 - 53.79^ 279 " 35 .4^  86 = 10.9^

T otal 1536 = 58 .8^  857 % 32 .8^  219 8 .4^
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The pure sc ie n c e  jou rn a ls  contained  s ig n i f ic a n t ly  more 

in form ative  a b str a c ts  than th e  a p p lied  s c ie n c e  jou rn als (%, = 12. 2 ,

£  0 , 001) ,  con trary  to  what appears from th e  above d is c u s s io n

to  be the d if fe r e n c e  in  n eed s. The jou rn a ls I  stu d ied  in  S e c tio n  

4 .9  do not cover a p p lied  s c ie n c e  w e ll  e n o u ^  to permit a s im ila r  

com parison. The most 'ap p lied *  ones were the Proceedings o f th e  

I n s t i tu t e  o f M echanical Engineers and the Journal o f  Pharmacology 

and Experimeilal T h erap eu tics-which were a lm ost op p osites  in  in form ative  

vs in d ic a t iv e  conten t -  and th e Journal o f  P h ysics D.

The comparison in  S e c t io n  4 .11  o f  au th o rs' a b str a c ts  w ith  th ose  

in  a b s tr a c ts  jou rn als seemed to  in d ic a te  a p referen ce  for  more 

in d ic a t iv e  a b stra cts  than th o se  supp lied  by a u th o rs. P sy c h o lo g ic a l  

A bstracts and Chemical A b stracts  freq u en tly  put in  a d d it io n a l  

in form ation  about th e  experim ental method and s u b je c ts .  Chemical 

A bstracts d e lè te d  both  q u a lita t iv e  and q u a n tita t iv e  r e s u lt s  much 

more o fte n  than adding them. The sample o f  a b s tr a c ts  w r it te n  

s p e c ia l ly  for  P hysics A b stra c ts  made much more use o f in d ic a t iv e  

treatm ents o f  r e s u lt s  and c o n c lu s io n s , and con ta in ed  fa r  few er  

num erical r e s u lt s  than th e au th o rs' a b s tr a c ts .

As w e l l  as the p o s s ib le  hazards o f  ta k in g  num erical r e s u lt s  

from a b str a c ts  w ithout a p p rec ia tin g  the q u a lif ic a t io n s :  and 

l im ita t io n s  imposed by the sample or method, d iscu sse d  in  S e c tio n  

4 . 10 , th ere i s  a fu r th er  danger in  ta k in g  them from a b str a c ts  in  

the secondary s e r v ic e s ,  v i z . » errors in  the tr a n sc r ip t io n  o f  the  

authors' a b s tr a c ts . During th e  comparison o f  the Faraday T ransactions  

I  a b s tr a c ts  w ith  th ose  in  Chemical A b s tr a c ts , I  n o ticed  th ree  errors:

' lig a n d  number' had been p r in ted  as ' l iq u id  n o .* , 'an a c t iv a t io n  

energy o f  46kJ/m ole' was g iv e n  as '45 k j /m o le ' and, more s e r io u s ly ,

'an  upper lim it  o f 10 ml m olecule  ̂ g  ̂ was g iven  as '10 m l/ 

m o le -s e c .'  B r it is h  A rch a eo lo g ica l A b s tr a c ts , in  a b o ld -ty p e  note
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in  each is s u e ,  s ta te s  th a t 'A bstracts should never be used as 

primary sou rces; . . .  the su b scrib er i s  always re sp o n sib le  fo r  

c o n su lt in g  the o r ig in a ls . '  This would appear to be sound ad v ice  

fo r  u s in g  any a b stra c ts  jou rn a l, and som ething to  be borne in  

mind in  w r it in g  the a b s tr a c ts .

(b) R etro sp ectiv e  sea rch in g . The need fo r  exh au stive  r e tr o sp e c t iv e  

search in g  a r is e s  when th e  research er s t a r t s  work on a new 

in v e s t ig a t io n ,  and i s  in t e n s if ie d  when he rep orts th e r e s u lt s  in  

a paper, le c tu r e  or p a ten t a p p lic a tio n  (V o ig t, 1959)* Here a g a in , 

the su b je c t  o f  the paper, ra th er than i t s  r e s u lt s  and c o n c lu s io n s ,  

i s  the important part o f  the a b s tr a c t . I f  exh au stiven ess o f  the 

search  i s  v i t a l ,  every paper which looks p o te n t ia l ly  re lev a n t should  

be examined in  f u l l  t e x t .  The s ig n if ic a n c e  o f  num erical data  

quoted in  the a b str a ct may be n ot so much to g iv e  u s e fu l va lu es as 

to show th a t th e  study d id , in  f a c t ,  r e s u lt  in  a num erical v a lu e ,  

rather than merely b ein g  d is c u r s iv e , or ex p ress in g  some q u a n tity  

in  terms o f  other param eters. V oigt ( l9 5 9 )  s ta te s  th a t  Chemical 

A b stracts  is  the c h ie f  t o o l  fo r  r e tr o sp e c t iv e  sea rch in g  in  pure 

ch em istry , but th is  probably a r is e s  from th e  e x c e lle n c e  o f i t s  

indexes and broadness o f  coverage ra th er  than th e  f a c t  th a t  i t  

certains a b s tr a c ts . At p resen t, t i t l e  indexes are not cumulated 

(excep t for  Index Medicus) and may cover  narrower f i e l d s  than th e  

a b str a c ts  journals ( e . g .  Chemical T it l e s  v s .  Chemical A b stra c ts ) ,  

so they  do not provide an accep tab le  s u b s t itu te  fo r  r e tr o sp e c t iv e  

sea rch in g .

S aracev ic  (19&9) in v e s t ig a te d  th e accuracy o f  judgments o f  

r e le v a n c e , p a r t ia l re lev a n ce , and nonrelevance based on t i t l e s  

and a b stra c ts  o f  documents as compared w ith  judgments on f u l l
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t e x t s .  Of 1086 documents on tr o p ic a l  d is e a s e s ,  207 were judged from 

the f u l l  t e x ts  to  he re lev a n t to  th e  q u estion s they  were supposed to  

answer. One hundred and th ir ty -o n e  o f  th e se  were judged relevan t  

from th e  t i t l e s  and 23 n on relevant, w h ile  from the a b str a c ts  160 

were judged re lev a n t and 12 n on re lev a n t. Of the 762 judged non

re le v a n t from th e  f u l l  t e x t ,  671 were judged nonrelevant from  th e  

t i t l e  and 690 from the a b s tr a c t . A lth o u ^  no t e s t s  o f s ig n if ic a n c e  

were performed, i t  may be concluded th a t s e le c t io n  from t i t l e s  

ra th er  than a b stra c ts  d id  not g r e a t ly  in c r e a se  th e amount o f  non

r e lev a n t m ateria l r e tr ie v e d , but did r e s u lt  in  n ine more relevan t  

papers b ein g  m issed. Whether th is  j u s t i f i e s  th e  expense o f w r it in g ,  

p r in tin g  and s to r in g  a b str a c ts  depends on how v i t a l  exh au stiven ess  

i s .

4 .1 2 .6  Mechanised search in g

ISO 214 ( in te r n a t io n a l O rganization  fo r  S ta n d a r d isa tio n , 1976) 

m entions th a t a b str a c ts  are a ls o  o f v a lu e  in  com puterised f u l l -  

t e x t  search in g  fo r  a le r t in g  and in form ation  r e t r ie v a l .  At the  

p resen t s t a t e  o f  th e  a r t ,  t h is  in v o lv e s  look in g  fo r  the presence  

in  th e  ab stra ct o f words or word-fragm ents l i s t e d  in  a u s e r 's  

p r o f i l e .  Maloney (l9 7 4 ) ran 228 S .D .I .  p r o f i le s  o f  104 research  

chem ists in  in d u s tr ia l  la b o r a to r ie s  a g a in s t  B asic  Journal A bstracts  

(a Chemical A bstracts S erv ice  database fo r  35 major chem ical 

jo u r n a ls ) .  The mean number o f  c i t a t io n s  r e tr ie v e d  i f  t i t l e s  on ly  

were searched wqs only  21% o f  th a t  r e tr ie v e d  by search in g  t i t l e s  

plus a b s tr a c ts . This i s  sa id  to  rep re se n t a 1J% lo s s  to th e  S .D .I .  

u se r . I f  on ly  a s in g le  term was needed fo r  a match, as opposed to  

compound terms lin k ed  by op erators, the percentage o f  ' h i t s '  

r e tr ie v e d  from t i t l e s  ro se  to  39^. However, no r e s u lt s  are g iven

206



about th e  a c c e p ta b il ity  o f  th e  documents so r e tr ie v e d  to  th e  u sers:  

th e e x tr a  ones r e tr ie v e d  u sing  a b str a c ts  may have in c lu d ed  many 

where th e  term which produced the h i t  was o f  on ly  minor im portance.

A more s a t is fa c to r y  study has been-made o f  th e  e f f e c t iv e n e s s  

o f i t s  current awareness se r v ic e  by the U nited Kingdom Chemical 

Inform ation  S erv ice  ( 1974-)« Users were required  to  judge documents 

provided as r e le v a n t , o f genera l in t e r e s t ,  ir r e le v a n t ,  or undetermined 

on th e  b a s is  of th e ir  t i t l e s .  Of the 323 referen ces  r e tr ie v e d  from  

the Chemical B io lo g ic a l  A c t iv i t ie s  and Polymer S c ien ce  ard Technology  

databases which were judged o f  'major in te r e s t*  by th e  u se r s , 222 

were r e tr ie v e d  by search in g  t i t l e s  alone and 315 by search in g  t i t l e s -  

p lu s -a b s tr a c ts . In clu d in g  th e  r e fe r e n c e s  'o f  g en era l in t e r e s t * ,

768 documents were t e tr ie v e d , 437 by t i t l e s  and 731 by t i t l e s -  

p lu s -a b s tr a c t s . (D iffe r e n t  p r o f i le s  fo r  each u ser  were w r itte n  

fo r  search in g  a g a in s t  t i t l e s  and t i t  l e s -p lu s -a b s tr a c t s , so th a t  

not a l l  documents r e tr ie v e d  by t i t l e  were r e tr ie v e d  by t i t l e - p l u s -  

a b s tr a c t .)  However, the in c lu s io n  o f  a b s tr a c ts  caused a drop in  

p r e c is io n  from about 33^ to  18^ in  the former ca teg o ry  and 65^ 

to  h-Ofo in  th e l a t t e r .  I t  was cla im ed th a t  although  a t i t  le  s -  

only search may miss many papers o f  fr in g e  in t e r e s t ,  ' r e la t iv e ly  

few r e a l ly  im portant papers are l o s t  by search in g  t i t l e s  a lo n e ' .

An a n a ly s is  o f c o s t - e f f e c t iv e n e s s  showed th a t the g rea te r  th e c o s t  

o f  output to  the u se r , the more c o s t - e f f e c t i v e  i s  th e  t i t l e s - o n l y  

s e r v ic e .  I t  was proposed th a t the improvement in  r e c a l l  obtained  

by u sin g  t i t l e s - p lu s - a b s t r a c t s  could  r a r e ly  be j u s t i f i e d  in  terms 

o f  c o s t .

Search ing t it le s -p lu s -k e y w o r d s  d id  not produce as g rea t improve

ments in  r e c a l l  as search ing  t i t l e s - p lu s - a b s t r a c t s  d id  over t i t l e s
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alone* From the way th e  machine sea rch in g  worked, i t  should  

presumably be p o s s ib le  to improve t it le s -p lu s -k e y w o r d s  search es by 

more adequate p r o v is io n  o f  keywords and exp an sion  o f users*  p r o f i l e s .

One o f  th e  o b jec tio n s  to  th e  in crea sed  u se  o f  keywords in  the  

s o c ia l  s c ie n c e s  (and even more in  the hu m anities) i s  th a t  d if f e r e n t  

sch oo ls tend  to use d if f e r e n t  words to mean the same th in g , or th e  

same words to  mean d if f e r e n t  th in g s . I f  term inology  i s  not s ta b le  

w ith  tim e , t h is  w i l l  make r e tr o s p e c t iv e  search in g  on keywords 

more d i f f i c u l t .  Presumably such i n s t a b i l i t y  w i l l  a f f e c t  machine 

search in g  o f  t i t l e s  and a b str a c ts  a lso  ( e s p e c ia l ly  th e  c o n str u c tio n  

o f th e s a u r i) , but fo r  a read er i t  may be e a s ie r  to  understand th e  

senses o f  words in  t i t l e s  or  a b s tr a c ts  ra th er  than in  a l i s t .

There do not seem to  be data  a v a ila b le  on th e r e la t iv e  

performance o f  in form ative  and in d ic a t iv e  a b s tr a c ts  in  m echanised  

search in g , but th e  im portant fa c to r  i s  th e  number o f  p o t e n t ia l  

index terms th a t each c o n ta in s . Carras ( l9 6 8 )  compared th e  d e sc r ip to r s  

assign ed  by indexers to  documents w ith  th o se  found in  th e  

a b stra c ts  o f  th e  documents in  I n te r n a t io n a l Aerospace A b stracts  

(in form ative) and E n ^ n eer in g  Index ( in d ic a t iv e ) .  The form er 

contained  71^ o f  the d e s c r ip to r s  and the l a t t e r  53^* However, 

the average len g th  o f  the in form ative  a b s tr a c ts  was 111 words, and 

o f the in d ic a t iv e  a b s tr a c ts  71 words, so th a t  the b e t te r  performance 

o f the former can be more than accounted fo r  by t h e ir  g rea ter  le n g th .

In f a c t ,  the in form ative a b s tr a c ts  con ta in ed  28.5^  's ig n i f ic a n t*  

words, and the in d ic a t iv e  a b s tr a c ts  36 . 8^ , so th a t fo r  indexing  

purposes in d ic a t iv e  a b s tr a c ts  were more e f f i c i e n t .
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4 .1 3 .  CONCLUSIONS

Most d e ta ile d  s e t s  o f  in s tr u c t io n s  to  authors about w r it in g  

a b str a c ts  ask fo r  a statem ent about the problem in v e s t ig a te d , or  

scope o f  the paper, and an in form ative p r e se n ta tio n  o f  the r e s u lt s  

and c o n c lu s io n s . The experim ental or o th er  method i s  o fte n  not 

mentioned as a requirem ent. A study o f what p arts  o f  experim ental 

papers are  drawn on fo r  th e  in form ation  in  th e  a b stra c t showed 

th a t method was freq u en tly  rep resen ted  p o o r ly , w h ile  a la r g e  part 

o f  th e  a b s tr a c t 's  in form ation  was taken from the r e s u l t s .

Although a b str a c ts  are most common in  the pure and a p p lied  

sc ien ce s  ( in c lu d in g  p sy ch o lo g y ), th ey  are found o c c a s io n a lly  in  

mathematics and the h u m an ities . I t  i s  p o s s ib le  to  examine th e se  

a b str a c ts  a ls o  as regards t h e ir  proportions o f  in d ic a t iv e  m ater ia l 

(about th e  paper or study) and in form ative m a ter ia l (quoting  r e s u lt s  

and c o n c lu s io n s ) . They are shown not to  d i f f e r  much in  th is  

resp ec t from a b str a c ts  in  th e  s c ie n c e s ,  and i t  seems th a t , g iven  

the demandj a b s tr a c ts  cou ld  fe a tu r e  more w id e ly  in  th ese  a r e a s .

The lo w est p roportions o f  in form ative  m a ter ia l were found in  

t h e o r e t ic a l  p h ysics and en g in eer in g . Papers in  th e se  su b je c ts  

tend not to have e a s i ly  summarised r e s u l t s .

A b strac ts  in  the major a b s tr a c ts  jo u r n a ls , when they  do n ot 

use authors* a b str a c ts  verbatim , tend to  c o n ta in  more d e t a i l s  

about the methods and sam ples, and few er q u a n t ita t iv e  and 

q u a l i ta t iv e  f in d in g s . A c o n s id era tio n  o f  th e  needs o f  users of 

a b s tr a c ts ,  both in  primary and secondary jo u r n a ls , su g g ests  th a t  

s p e c if ic a t io n  o f  th e  su b jec t  o f the study and probably experim ental 

methods are more im portant elem ents than are f in d in g s  fo r  most 

purposes. Because o f  the lack  o f  space in  a b s tr a c ts  f o r  g iv in g
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l im ita t io n s  and con d ition s on num erical f in d in g s ,  and th e danger  

o f  errors in  the tr a n s c r ip t io n  o f  authors* a b s tr a c ts ,  i t  seems 

u n d esirab le  to  encourage u sers  to  take f ig u r e s  d ir e c t ly  from  

a b s tr a c ts .
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5.1  INTRODUCTION

Clark ( 1961) su ggested  th a t , as the g r e a te s t  a u th o r ity  on any 

item  o f l i t e r a tu r e  i s  the au thor, he i s  the one b est ab le  to c l a s s i f y  

th e item . I t  ought, th e r e fo r e , to  's im p li fy  the whole m atter o f  

in form ation  handling i f  each author provided  the n ecessary  index  

terms w ith  h is  manuscript* • Black ( l9 & l) ,  who took the su g g est!o n  

to r e f e r  to  book in d ex in g , was ^ u ick  to  a s s e r t  t in t  'au th ors are 

seldom q u a lif ie d  to  do indexing . . .  . Authors nearly  always 

have s p e c ia l  s la n ts  or b lin d  sp o ts th a t  make i t  d i f f i c u l t  fo r  

them to  do a good in d e x .'  Schu ltz  e t  a l . (l9&5) t e s te d  author in d exin g  

by comparing terms a ss ig n ed  by the authors o f 285 documents 

rep o rtin g  b iom edical research  w ith  th o se  assign ed  by tw elve  p o te n t ia l  

users o f  the documents. Each indexer was given  a form w ith  373 

p rin ted  term s, from lA ic h  he could p ick  two tog eth er  w ith  space  

fo r  fou r  or more terms o f  h is  own. These la t t e r  terms were stand ard ised  

by th e  e d ito r  t o  a l im ite d  e x te n t . The u se r s ' terms were w eighted  

by the square o f  the number of u sers a s s ig n in g  them. I t  was found 

th at the average author s e t  contained  a lm ost h a lf  o f  a l l  th e  term s, 

employed by more than one u ser , and i t  scored  73^ of the maximum 

p o s s ib le  score fo r  m atching. In c o n tr a s t , keywords taken from th e  

authors* t i t l e s  scored  44^ , so th a t ,b y  th is  c r i t e r io n ,  author 

in d ex in g  i s  s u b s ta n t ia lly  b e t te r  th an  indexing from t i t l e s .

Q uite a number o f jou rn a ls do, in  f a c t ,  now p rin t index terms 

w ith  each paper (and, som etim es, l e t t e r ) .  They are c a l le d  

v a r io u s ly  * keywords *, 'keyterm s ' ,  * index words *, 'ind ex  term s', 

'd e sc r ip to r s ' and 'su b je c t  headings* ( fo r  c o n tr o lle d  term s). S in ce  

they  u su a lly  need not appear elsew here in  the paper, as B r i t is h  

Standard 5408 (1976) req u ires  o f a keyword, and in  order to  avoid  

the problem over words and phrases, I  would p refer  th e term

'd e sc r ip to r * . However, I w i l l  use 'keyword' in  th is  ch a p ter  (to
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mean a wcsrd or p h ra se ), s in c e  i t  i s  the commonest term , and 

reserv e  'd e sc r ip to r ' fo r  terms su p p lied  by secondary s e r v ic e s .

The keywords u s u a lly  cone ju s t  a f t e r  th e  t i t l e  or th e  k b str a c t ,  

b ut o c c a s io n a lly  a t  th e  fo o t  of th e  f i r s t  page.

The study o f  keywords in vo lved  lo o k in g  at s im ila r  a sp ects  to  

th o se  in  th e  stud y  o f  a b s tr a c ts .  A survey was made o f which 

jo u rn a ls  carry  keywords. The purpose and use o f  keywords were 

cons id ered , both as s ta te d  by the jou rn a l and as found in  

p r a c t ic e .  In s tr u c t io n s  to authors were examined in  the l ig h t  

o f th ese  u ses , and th e  a c tu a l performance o f  authors was 

ev a lu a ted . Two p a r t ic u la r  p o in ts  considered  were w hether keywords 

are u su a lly  too broad to be of u se in  r e t r ie v a l ,  and w hether th e  

same inform ation  could  be incorporated  in to  t i t l e s .  On the  

b a s is  o f the f in d in g s ,  i t  is  q u estion ed  whether authors can be 

expected  to provide u s e fu l  keywords.

5 .2  OCCURRENCE OF KEWORDS

A survey was made o f  the l a t e s t  is su e s  o f a l l  the p e r io d ic a ls  

taken  by L e ic e s te r  U n iv ers ity  L ibrary in  1977, to  s e e  in  which 

su b jec ts  and w ith w hidi publishers keywords occu r. The sangle  

in c lu d es  most o f  th e  core jou rn als in  th e  main d i s c ip l in e s ,  though 

th e  coverage o f  d i f f e r e n t  d is c ip l in e s  of course v a r ie s .  There 

i s  a preponderance o f  E n glish -lan gu age m ateria l in  the sample.

The jou rn als in c lu d in g  keywords are l i s t e d  in  Table 5*1 •

Byfkr the g r e a te s t  preva lence was found in  th e  l i f e  s c ie n c e s ,  

e s p e c ia l ly  c l in ic a l  m ed ic in e . This i s  p a r t ly  a consequence o f  

the number o f  such jo u rn a ls  in  th e sam ple, b u t n e v e r th e le ss  i t  

in d ic a te s  a much h i ^ e r  prop ortion  of jo u rn a ls  w ith  keywords in  

t h is  a rea . E ngineering had& sm allerp rop ortion , and the p h y s ic a l
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sc ie n c e s  asm aller  proporü  on s t i l l .  Journals w ith  keywords in  th e  

s o c ia l  sc ien ce s  were very few. They were m ainly o f  a s t a t i s t i c a l  

ch a ra c te r , as were th o se  in  mathematics, and are due to th e  London 

S ch ool o f  Economics Inform ation R e tr ie v a l System ( s e e  S e c tio n  5»3)*

In th e  hum anities, no examples were found. This d is tr ib u t io n  i s  

in  accordance w ith  th e  general s t a t e  o f  b ib lio g ra p h ic  c o n tr o l in  

the s u b je c ts ,  th o u ^  chem istry m i^ t  have been expected  to  rank 

as h igh  as the l i f e  s c ie n c e s .  Perhaps general awarers ss of MEDLARS 

and MEDLINE, as compared w ith  th a t o f  com puterised system s in  

oth er su b je c ts , i s  p a r t ly  r e sp o n s ib le . C erta in ly  MeSH (M edical 

S u b ject Headings) was th e  most fr e q u e n tly  quoted s e t  o f  standard  

terms (se e  Table 5 * l)«  The order a lso  f i t s  in  w ith  th e  commonly 

accepted  d iffe r e n c e s  in  th e ease  o f c la s s i f y in g  and in d ex in g  in  

the su b jec t  area s. (The p a r tic u la r  d i f f i c u l t i e s  in  the s o c ia l  s c ie n c e s  

have been considered  by Kyle (1958) and F osk ett (1974-) > and in  the  

hum anities by Langridge (19?6). S w ift  (l9 7 5 ) p o in ts  out th at  

’S o c ia l  s c ie n c e  documents are open to  d if fe r e n t  in te r p r e ta t io n s  

depending on the th e o r e t ic a l  v iew p oin t employed by t i e  in t e r p r e t e r . ’ )

The dates o f the f i r s t  volumes to  fe a tu r e  keywords were found 

for  some o f  the jo u r n a ls , and are  shown in  the T able. The 

American Journal o f  P hysio logy was th e  f i r s t  jou rn al of th ose  

in v e s t ig a te d  to  in trod u ce keywords (19&4), and may perhaps have 

s ta r te d  the fa sh io n  in  the l i f e  s c ie n c e s .

The a n a ly s is  accord ing to  p u b lid ie r  and country o f  p u b lic a tio n  

i s  hampered even more by lack  o f  d a ta  on the sam ple. P u b lish ers  

were c e r ta in ly  not c o n s is te n t  among t h e ir  jo u rn a ls . Masson o f  

France, S p ringer-V erlag  o f  B er lin  and S . Karger o f  S w itzer lan d  

seem to  be prominent, though th is  may be an e f f e c t  o f  th e  L ibrary’ s
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s é le c t io n .  American p u b lia i ers do not appear to  use keywords very  

much, and, o f  th o se  th a t do, learned  s o c i e t i e s  form a f a i r  proportion*

5 .3  FUNCTION CSP KEYWORDS

When th e  in s tr u c t io n s  to authors as prin ted  in  th e  jou rn al sa id  

anyth ing about the fu n c tio n  of th e  keywords th is  was n o ted . G enera lly , 

the sta tem ent i s  a ra th er  vague re fe ren ce  to in d ex in g , as ’im portant 

fo r  in d e x in g ', ’fo r  su b jec t  in d e x in g ', ' id e n t i fy in g  the most 

im portant s u b je c ts ’ , &c. ,  sometimes w ith a re feren ce  to  com puterised  

r e t r ie v a l ,  e .g .  ' f o r  computer r e c a l l  p urposes’ , and 'fo r  com puterised  

in form ation  r e t r i e v a l ’ . O cca sio n a lly , keywords are seen  as a 

supplement to the t i t l e ,  to  a le r t  readers and indexers t o  to p ic s  

not in c lu d ed  th e r e , e .g .  in  "the P roceedings o f  the N ational Academy 

o f S c ie n c es  o f the USA, Experim ental P a r a s ito lo g y , and th e  Journal 

o f L ipidR esearch. The degree to  which keywords supplement rather  

than rep ea t in form ation  a lread y  in  th e  t i t l e  i s  examined in  S e c tio n

5 . 6 .

The in d exin g  needs which th e  keywords are to  meet are  separated  

by some journals in to  in te r n a l and e x te r n a l ( e .g .  the Journal o f  

O p tim isation  Theory and A p p lic a t io n s , A rchives o f S ex u a l B ehavior. 

and Biochem ical G e n e tic s ) .  These jo ir n a ls  do, in  f a c t ,  u se  the  

keywords to  form t h e i r  su b jec t indexes fo r  each volume. However, 

as can be seen  from Table 5 .1 ,  some o f  the journals w hich had 

keywords d id  not have a su b jec t in d ex  a t  a l l .  Others ap p lied  

some degree of e d i t o r i a l  s ta n d a rd isa tio n  to the keywords to produce 

a b e t t e r  su b jec t in d ex . In the A str o p h y s ica l Journal the keywords 

( ’ su b je c t h ead in gs') appearing w ith  the papers were su p p lied  by the
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e d ito r s  from an a u th o r ity  l i s t  p r in ted  with th e  su b jec t index* In 

y e t  o th er jo u rn a ls , the su b ject index appeared on ly  ten u o u sly , i f  

a t a l l ,  to  be based on th e keywords p r in ted  w ith  th e  p ap ers. Keywords 

were in trod u ced  in to  applied  s t a t i s t i c s  jou rn a ls  from 1972 onwards 

fo r  the sake o f  the London Sch oo l of Economics Computer Unit 

Inform ation R etr ie v a l System . This perm its r e t r ie v a l  by keywords 

when provided by the author -  otherw ise on ly  by t i t l e  words.

P rin ted  su b jec t indexes fo r  s in g le  volumes produced from 

authors* keywords may be m oderately s a t is f a c t o r y .  The u se r  may 

need to  co n su lt a l l  the p o stin g s of the requ ired  keyword to check  

fo r  re lev a n t p ^ e r s ,  or the t i t l e  or other keywords may be g iven  

to  show th e  c o n te x t. I n f le x io n a l v a r ia n ts  and combined forms 

produce ad jacen t or alm ost adjacent e n tr ie s  and are e a s i l y  sp o tted . 

However, fo r  la rg er  indexes cumulated fo r  s e v e r a l volumes or 

covering  many jo u rn a ls , in c lu s io n  o f  the co n tex t and sta n d a rd isa tio n  

become e s s e n t ia l .  W h ilst in  a KWIG t i t l e  index a user may th in k  

o f lo o k in g  under singular^ p lu r a l, compound, and a d je c t iv a l  forms 

o f a word and under synonyms, he w i l l  not exp ect to have to  do th is  

in  what looks l ik e  a con ven tion a l su bject in d ex . Cross re fe ren ces  

can pro v id e  on ly  a p a r t ia l  answer: a l l  p o s s ib le  connections cannot 

be ca tered  for (as argued co g en tly  by W ilson , 1968, ch . 6 ) ,  and 

e d it o r ia l  e f f o r t  in  s e le c t io n  would be b e t te r  spent on sta n d a rd isa tio n , 

In computer r e t r ie v a l ,  search ing fo r  word fragm ents can get round 

some o f  the problems of v a r ia n t and combined form s. However, t e x t -  

search ing i s  tim e-consum ing and thus ex p en siv e , and i t  i s  much more 

ecconom ical to use an in v er te d  f i l e  w ith  p o stin g s  on stand ard ised  

term s. S tan d ard isa tion  i s  a lso  e s s e n t ia l  f o r  p o st-co o rd in a te  system s 

u sin g  co in c id en ce  card s.
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Some o f the jou rn als surveyed did  su g g est  means of s ta n d a r d isa tio n ,  

e s p e c ia l ly  the use o f MtôH in  the b iom edical area . Texas Reports 

on B io lo g y  and Medicine a c tu a lly  suggested  th a t the keywords were 

used by MEDLARS). In S ec tio n  5 .7 ,  I  examine the ex ten t to  which 

a u th o rs’ keywords are s u ita b le  fo r  use by MEDLARS (and so in  

MEDLINE), and whether in s tr u c t io n s  to  use MeSH terms are e f f e c t i v e .

5 .4  PRECOORDINATIDN IN KEWORDS

Authors vary w id ely  in  the amount o f  p recoord in ation  they  

incorporate in  t h e ir  keywords. This is  hard ly  su rp r is in g  in  the  

absence o f  c le a r  in d ic a t io n s  of the fu n c tio n s  o f keywords. At 

one extreme i s  th is  example:

L eukapheresis/data p rocessin g  

P la te le  tp h e r e s is /d a ta  p ro cess in g  

Data p ro cessin g  in  p h eres is  procedures 

Computer program fo r  p h eres is

(Am. J . C lin . P a th o l.
( 1977) 241)

where each of the four keywords g iv e s  a f a i r l y  com plete idea  of th e  

su b jec t area of th e  paper (A computer program to  record te c h n ic a l  

data in  leukapheresis aid p la te le tp h e r e s is  p roced u res). At the  

o p p o site  extreme are the fo llo w in g :

Alanine

G luconeogenesis

G lycerol

(Beand. J . C lin . & Lab. In v e s t . 67 (l9 7 7 ) 347) 

where th e su bject i s  obtained on ly  by ta k in g  a l l  th ree  to g e th er  plus 

a d d it io n a l in form ation  about th e ir  r e la t io n  (A method for the study
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of the in  v ivo  gluconeogenesis from a la n in e  aid g ly c e r o l) ,  a id  

Abundances 

Nucleosynthe s is

(A strophys. J . 218 (1977) 253) 

where th e  t i t l e  was 'More on b ig-bang n u cleo sy n th esis  w ith nonzero 

lep to n  numbers’ .

As a measure o f the amount o f  p recoord in a tion , th e  mean number 

o f  words per keywords was determ ined in  various journals . The 

valu es are given in  Table 5»2.

TABLE 5*2. Coordination in  keywords: number o f words per keyword

Journal
No. o f  
keywords 
in  sample

Words per keyword 
Mean S.D .

Am. J . C lin .  P a th o l . 188 2.00 0 .9 7

Scand. J . C lin .  & Lab. I n v e s t . 215 1 .89 0 .9 7

Texas Rep. B io l .  & Med. 50 1.90 0 .7 0

Am. J .  P h y s io l . 120 1.98 1 .17

A stro p h y s .  J . 91 2.05 0 .5 8

G eol. S o c .  Am. B u l l . 110 1.66 0 .7 8

Z. N a tu r fo r s c h .  B 120 1.93 0.69

The mean number o f  words (e x c e p t  f o r  the  G e o lo g ic a l  S o c i e ty  of  

America B u l l e t i n ) i s  c lo s e  to  tw o, d e s p i t e  d i f f e r e n c e s  i n ,  o r  

absence o f ,  i n s t r u c t i o n s .  The s ta n d a r d  d e v i a t i o n  i s  low est fo r  

t h e  A s t ro p h y s ic a l  J o u r n a l , owing to the  common fo rm at i n  th e  

a u t h o r i ty  l i s t  o f  a noun p lu s  a s in g le -w o rd  m o d i f ie r ,  o r  a c l a s s  

p lu s  a member.
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W h ilst p recoord in ation  produces more in form ative  e n tr ie s  fo r  

p r in ted  su b jec t in d ex es , i t  i s  p o in t le s s  fo r  mechanised r e t r ie v a l .  

Concepts can e a s i l y  b e  coord inated  w ith  *AND's in  the search p r o c e ss .  

C oordination  produces more d if f e r e n t  e n tr ie s  and lon ger  e n t r ie s ,  

both o f  which in c r e a se  storage space requirem ents. I t  req u ires  

more cards, or more p o s it io n s  on card s, in  co in c id en ce  system s. 

F in a l ly ,  i t  req u ir es  a u ser  to guess the com binations in  which h is  

requ ired  concept m i# it occur -  or  to  check the whole s e t  of 

d e sc r ip to r s  fo r  a required fragm ent.

Thus th ere  is  a c o n f l ic t  o f  in t e r e s t  between th e  use o f  

keywords fo r  su b jec t indexes and for- mechanised or sem i-m echanised  

r e t r ie v a l  system s. S u re ly  the concept o f  keywords i s  th a t they  

should be as fr e e  from precoord in ation  a s  p o ssib le?  Sometimes 

sep a ra tio n  in to  s in g le  words m i^ it be m islead in g  ( e .g .  o f 'gu inea  

p i g s ' ) ,  so a mean v a lu e  o f  one word per keyword is  not to  be 

exp ected . However, the va lu es  o f around two su g g est th a t many 

keywords a ssig n ed  by authors cou ld  be p r o f ita b ly  s p l i t  up into  

sim pler components.

5 .5  AUTHORS ’ CONS B TENCY IN KEYWORDS

I have emphasised the need fo r  s ta n d a rd isa tio n  in  keywords in  

S e c tio n  5*3» I f  authors are aware o f  t h i s  need, then each author 

would be exp ected  to  be c o n s is te n t  in  h is  form of keywords in  

d iffe r e n t  pap ers. To see  i f  th is  i s  so , the keywords of some papers 

forming numbered parts o f a s e r ie s  were examined. Three d i f f i c u l t i e s  

in  s e le c t in g  the samples were th a t (a) s e r ie s  sometimes s ta r te d  

b efo re  keywords were in troduced , (b) papers in  the s e r ie s  were o ften  

spread over d if f e r e n t  jo u rn a ls , some of which d id  not have keywords, 

and (c ) lon g  s e r ie s  o fte n  had such gen era l t i t l e s  th a t l i t t l e  overlap
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of keywords could  be expected . The f i v e  examples s e le c te d  a re  g iven  

below .

EXAJiîPLE 1. 'Aperture sy n th es is  ob servation s o f g a la c t ic  H I I  

r eg io n s' in  Astronomy and A str o p h y s ic s .

Part I  H II  reg ion s; cocoon s ta r s ;  s ta r  form ation;

a sso c ia i!  ons ; mass e je c t io n  

Part I I  H II  regions ; s ta r  form ation; K 3~50; W 58;

g a la c t ic  rad io  source  

Part I I I  Aperture ^ n th e s is  radio o b serv a tio n s; H I I

reg ion s; s ta r  form ation  

Part IV Radio o b serv a tio n s; s ta r  form ation; H II  reg ion s

Part V H I I  reg ion s; rad io  o b serva tion s; NGC 2175

Part VI Radio o b serv a tio n s; stru ctu re  of H I I  reg io n s;

s ta r  form  t i  on.

EXiWPLE 2. 'In te r a c tio n  of plasma membranes w ith  in flu en za  v ir u s '  

in  Acta V iro lo g ica

Part IV Plasma membranes; in flu en za  v ir u s ;  n u c leo tid e

trip h osp hatase  a c t iv i t i e s  

Part V In flu en za  v ir u s ;  plasma membranes; chick embryo

c e l l s ;  c r e a t in e  phosphokinase 

Part VI In flu en za  v ir u s ;  plasma membranes ; adenylate c y c la se

Part VII In flu en za  v ir u s ;  plasma membranes; ch ick  embryo

c e l l s ;  3 ' ,  5'c-AMP p h osp h od iesterase .
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EXAI»ÆPLE 3» 'Thermal p ro p ertie s  o f a lk a l i  h a l id e s '  in  the Journal 

o f S o lu tio n  Chemistry

Part I I  Heat ca p a city ; enthalpy of d i lu t io n ;  heat o f

d ilu t io n ;  r e la t iv e  apparent m olal enthalpy; a lk a l i  

h a lid e ; water; aqueous s o lu t io n  

Part I I I  Apparent m olal volume; apparent m olal heat ca p a c ity ;

DgO; heavy w ater; s tr u c tu r a l hydration; a lk a l i  

h a lid es

Part IV Volume; e x p a n s ib il i ty ;  c o m p r e s s ib ility ;  heat

cap acity ; apparent m olal q u a n t it ie s ;  a lk a l i  

h a lid e ; urea; s tr u c tu r a l hyd ration ; stru ctu re  

breaking

Part V Excess fr e e  e n e r g ie s ;  a c t iv i t y  c o e f f i c ie n t s ;

osmotic c o e f f i c ie n t s ;  excess e n th a lp ie s ;  ex cess  

heat c a p a c it ie s ;  a lk a li  h a l id e s .

EXAMPLE 4» 'The m olecular s tr u c tu r e  o f a l ié n é s  and k e ten es ' in  th e  

B erich te der B u n sen g ese llsch a ft fu r  p h y sik a lisc h e  Chemie 

Part I I  Photoelektronenspektren; A bsorptionsspektren ;

CNDO/S -  Rechnung; E lek tron en stru k tu r; M olekul- 

struktur

Part I I I  A bsorptionsspektren , s ich tb a r  und u l t r a v io le t t ;

E lektronenstruktur; M olekulstruktur; P h otoelek 

tronenspektren; S u b s titu e n te n e ffe k te  

Part rv  M agnetische Kernresonanz (chem ische Verschiebung) ;

M olekulstruktur; S tereo iso m er ie  

Part V M agnetische Kernresonanz (chem ische V ersch ieb u n g);

M olekulstruktur; S u b s t itu e n te n e ffe k te .
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Part VI A b sorp tion ssp ek tren , s ich tb a r  und u l t r v i o l e t t ;

C ircu lard ichroism usspektren ; E lektronenstruktur;

o p tisch e  A k t iv ita t ;  R o ta tio n sd isp ers io n  

Part VII M agnetische Kernresonanz (K opplungskonstanten);

M olekulstruktur; S u b stitu e n te n e ffe k te ;  W ellen funktionen  

P art IX A b sorp tion ssp ek tren , s ich tb a r  und u l t r a v io le t t ;

E lek tro n en stru k tu r; M olekulstruktur;

P hotoelek tronenspektren ; S u b stit u e n te n e ffe k te .

Example 1 shows the k ind  o f in co n s is ten cy  in trod u ced  by precoord

in a t io n ,  In P arts I  to  V th e r e  i s  the keyword *HII r e g io n s ' ,  but 

in  Part VT i t  i s  rep laced  by 's tr u c tu r e  of HII r e g io n s ' .  P art I I I  

has the h ig h ly  coord inated  term  'aperture sy n th e s is  radio  

o b serv a tio n s' ( th e  su b jec t o f  the whole s e r i e s ) ,  which is reduced  

to  'rad io  o b serv a tio n s' in  P arts IV to  VI, w h ile  Part I I  m entions 

on ly  'g a la c t ic  rad io  so u rce ' .  Example 2 seems to  con ta in  a f a i r l y  

c o n s is te n t  s e t  o f  keywords. 'Plasma membranes' and 'in flu e n z a  

v ir u s ' ,  form ing th e  su b je c t  o f th e  s e r ie s ,  a re  constant throughout. 

Perhaps 'n u c le o tid e  tr ip h o sp h a ta se  a c t i v i t i e s '  cou ld  have had 

' a c t i v i t i e s '  dropped, to  correspond with the o th er enzyme names.

Part I I  o f  Example 3 has both  'en th a lp y  o f  d ilu t io n ' and 'h ea t  

o f  d i lu t io n ' ,  ^ h ich  are synonymous -  the su b je c t  index uses only  

th e  form er. There i s  in con sis  tency through th e  s e r ie s  between the  

s in g u la r  and p lu r a l forms o f  ' a lk a l i  h a l id e ' ,  and of the thermodynamic 

fu n ctio n s . The term 'r e la t iv e  apparent m olal en thalpy' in  Part I I  

seems e x c e s s iv e ly  com plex, compared with 'volum e' in  Part IV. The 

a d je c t iv e  'e x c e s s ' was not used in  e n tr ie s  fcr  Part V in  the su b jec t  

in d ex .
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In Example 4> th ere  are no keywords corresponding to  'a lié n é s*  

or 'k e te n e s ' .  The keywords are  n ot, however, e x c lu s iv e  of t i t l e  

words, as each paper except Part VI had 'M olek u lstru k tu r'. The 

om ission of chem iaal substance names is  part cf the indexing p o lic y  

o f  the B er ich te  der B u n se n g e se llsch a ft; e n tr ie s  are made on ly  under 

p h y sicoch em ica l con cep ts. However, not a l l  th e  keywords which 

appear w ith  papers are used in  th e  su b jec t in d ex , e .& 

C ircu lard ichroism usspektren , and GNDO/S-Rechnung. (The q u a l i f ic a t io n  

's ic h tb a r  und u l t r a v io le t t '  a ttach ed  to 'A bsorptionsspektren ' i s  

used in  th e  su b ject index, th o u ^  not 'K opplungskonstanten' attached  

to  'M agnetische K ernresonanz'.)

In co n c lu s io n , th is  stu d y  o f s e r ie s  of papers provides an 

i l lu s t r a t io n  of the general shortcoming o f  in c lu d in g  keywords w ith  

papers, namely th e lack  o f  guidance on th e ir  fu n ctio n , and so 

u n cer ta in ty  about the s p e c i f i c i t y  and form req u ired . Almost any 

a p p lic a tio n  o f the keywords examined would req u ire  some e d i t o r ia l  

m o d ific a tio n  o f them.

5 .6  KEYWORDS AND TITLES

There are co n tra d ic tio n s  in  the in s tr u c t io n s  to  authors about 

whether keywords may in c lu d e words in  th e t i t l e  or n ot. For in s ta n c e ,  

the Proceedings of the N ation a l Academy o f  S c ien ce  o f  the USA says 

th a t they  may n o t, v h i le  the Journal o f  the American S t a t i s t i c a l  

S o c ie ty  says th a t th e y  may, and t t e  American Journal o f  C lin ic a l  

Pathology says th at the keywords should be in  th e  t i t l e  or  a b s tr a c t.

I f  th e  su b jec t index i s  to  be based on keywords a lo n e , "then ob v io u sly  

important words in  the t i t l e  should be in c lu d ed . They are th e  'key' 

words d e sc r ib in g  th e  su b jec t  o f  th e paper. However, i f  keywords are 

to  supplement th e  t i t l e  in  con ten ts l i s t s  (as in  Experim ental
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P a r a s i t o l o g y  and th e  J o u r n a l  o f  L ip id  R e se a rc h ) o r  perhaps i n  KSVIC 

indexes  of t i t l e s ,  th e y  e v i d e n t l y  shou ld  not he words from th e  t i t l e .  

D e sp i te  t h i s  a p p a r e n t ly  c l e a r  dichotomy of f u n c t i o n ,  th e r e  i s  not 

a c l e a r  d i v i s i o n  o f  a u th o r s *  ins  t r u e  t i n s  a c c o rd in g  to  th e  p r a c t i c e  

o f  the j o u r n a l ,  and i t  seems d o u b tfu l  w h e th e r  th e  e d i t o r s  can have 

tho u g h t c l e a r l y  about th e  f u n c t i o n  of th e  keywords.

A c r i t i c i s m  w hich  I  have h ea rd  more th a n  once o f  keywords i s  

t h a t  th e y  a r e  to o  wide to  be o f  much v a lu e  i n  in d e x in g .  They a r e  

f r e q u e n t ly  th e  name o f  the b ra n c h  o f  s c i e n c e  to  vdiich th e  p a p e r  

b e lo n g s ,  e . g .  'cosm ologr * (Astronomy & A s t r o p h y s i c s ) and 'ig n e o u s  

p e t r o l o g y '  ( B u l l e t i n  o f  t h e  G eo log ica l S o c i e t y  of A merica) ,  o r  th e  

name o f  a l a r g e  c l a s s  o f  e n t i t i e s ,  e . g .  ' s t a r s ;  in d iv id u a l*  

(A s t ro p h y s ic a l  J o u r n a l ) and ' s p e c i a l  s ta in s *  (American J o u r n a l  of 

C l i n i c a l  P a th o lo g y ) .  W h i ls t  th e s e  a re  no t v e ry  u s e f u l  as e n t r i e s  

i n  a p r i n t e d  s u b je c t  in d e x ,  th e y  a r e  c o n c e iv a b ly  u s e f u l  as m o d i f ie r s  

i n  a p o s t  c o o rd in a te d  s e a r c h .  This is  p resum ab ly  th e  j u s t i f i c a t i o n  

f o r  such vague keywords a s  * i n s t a b i l i t y *  i n  t h e  American J o u r n a l  o f  

C l in ic a l  P a th o lo g y  6? (1977) 180, and ' t y p e  I* i n  Astronomy A 

A s tro p h y s ic s  60 (1977) 131•

To i n v e s t i g a t e  t h e  o v e r la p  between keywords and t i t l e s ,  f i f t y  

papers  i n  each o f  t h r e e  jo u r n a l s  were examined. The jo u r n a l s  

chosen were th e  American J o u r n a l  o f  P h y s io lo g y , w hich says  t h a t  

keywords sh o u ld  not be t a k m  from the  t i t l e ,  Z e i t s c h r i f t  f u r  

N a tu r fo rsch u n g  B (co v e r in g  in o rg a n ic  a ni o rg a n ic  c h e m is t ry ) ,  which 

g iv es  no gip.dance excep t f o r  q u a n t i t y ,  and th e  G eo lo g ica l  S o c i e ty  o f  

America B u l l e t i n , which d i s c o n t in u e d  keywords i n  1977, and so does 

not appea r  i n  Tab le  5*1 • I t s  i n s t r u c t i o n s  s a i d  t f e t  keywords sh o u ld  

'h e lp  t o  index  th e  p a p e r  i n  b ib l i o g r a p h i e s  o r  t o  i d e n t i f y  the  f u l l  

s u b je c t  m a t t e r  o f  the  p a p e r ' .
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Each keyword in  th e  p ap e rs  was sco re d  as one of the fo l lo w in g ,  

i n  d e c re a s in g  o r d e r  o f  p r e f e r e n c e :  (a) ex ac t  match: when a l l  the 

words i n  the  keywords were found i n  th e  t i t l e  (even i f  s e p a r a t e d ) ;

(b) p a r t i a l  match: when a s i g n i f i c a n t  fragm en t i n  the  keyword was 

found i n  th e  t i t l e ,  e . g .  the keyword 'pa leom agnetism ' s co red  a 

p a r t i a l  match w ith  'm agnetic* in  th e  t i t l e ,  bu t ' g lucose  c o n c e n tra t io n *  

d id  n o t  w i th  * f a t t y  a c id  c o n c e n t r a t i o n ' .

(c) e q u iv a le n t :  t h i s  was used  f o r  m t c h e s  betw een  words and 

co irespond ipg  symbols or a b b r e v i a t i o n s ,  e . g .  ' sodium* and *Na', 

matches betw een synonyms, e . g .  'p r e p a ra t io n *  and ' s y n t h e s i s ' ,  aid 

between nouns and a d j e c t i v e s  which d id  n o t  f a l l  in to  ( b ) , e . g .

'moon' and ' l u n a r * .

(d) and (e) b ro a d e r  and n a rro w er  te rm s .  A th e s a u ru s  was n o t  u sed  

fo r  judg ing  t h e s e ,  and they were r e s t r i c t e d  t o  w e l l - d e f in e d  

h i e r a r c h i e s ,  a s  i n  ch em ica l nom encla tu re  and g e o g ra p h ic a l  d i v i s i o n s .

( f )  no match.

The r e s u l t s  were c o n v e r te d  in to  mean p e rc e n ta g e s  of keywords 

f o r  each j o u r n a l  us ing  th e  SDPP package on t h e  L e i c e s te r  U n iv e r s i ty  

Computer. These a re  r e p o r te d  in  Table 5«3»

TABLE 5 •3» Overlap between keywords and t i t l e s

Words Key- Exact P a r t i a l  E qu iv -  BT in  NT i n  No 
J o u rn a l  p e r  words match Bsatch a i e n t  t i t l e  t i t l e  match

t i t l e  per
pap e r

Am. J . Phys- 10.7  5 .1  5*5. 2 3 .4  1.1 3*6 4*7 6 l .7
i o l .  1977

(3 .5 )  ( 1. 9 ) ( 15. 0 ) ( 20. 8 ) ( 6. 0 ) ( 12. 2) ( l 0 . 8 ) ( 28 . 2 )

& eol. S o o . 11.6  6 .0  21.1 16.8  9 .6  9 .8  4 .8  l 6 .8
Am. B u l l , ,
1976 ( 3 . 1) ( 2 . 6 ) (1 8 .7 ) (1 7 .5 )  ( 3 . 9) ( 12. 5 ) ( 12. 0 ) ( 26 . 5)

Z. N a tu r -  8.8  3 .4  36 .8  7 .7  13 .4  3 .6  10.6 2 7 .8
f o r s c h .B ,
1975 (4 .4 )  ( l .O )  (3 1 .6 )  ( i 7 . l )  (2 2 .7 )  (1 5 .0 ) (1 9 .0 )  (2 8 . 6 )
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The p rop ortion  o f  exact matches is  , a s w ould be exp ected  

from i t s  in s t r u c t io n s , low fo r  the American Journal o f  P h y sio lo g y , 

but ap p reciab le f o r  th e G eo lo g ica l S o c ie ty  o f  America B u l le t in , 

and over one th ir d  f o r  the Z e i t s c h r i f t  fu r  N aturforschung. As a 

complement, over 60^ o f the keywords in  th e  American Journal o f  

P hysio logy  d id  not match w ith  th e  t i t l e ,  and so may u s e f u l ly  augment 

i t ,  w h ile  l e s s  than o f th ose  in  the Z e i t s c h r i f t  fu r  N aturforschung  

did  not match, so th a t the keywords in  th a t  journal may peform a 

more com plete indexing fu n c tio n . (For t h is  d if fe r e n c e , t  = 5*92,

2  0 .001 . )

The number o f keywords and t i t l e  words per paper w i l l  ob v iou sly  

have an e f f e c t  on the number o f  m atches. The more words th ere  are

in  the t i t l e ,  th e  g rea ter  t h e ir  p ro b a b iliiy  of in clud ing  keywords.

In r e tr o s p e c t ,  i t  might have been b e tte r  to have s e le c te d  jo u rn a ls  

where the numbers were more eq u a l, but the in te n t io n  was to  look

at areas w ith  d iffe r e n t  te r m in o lo g ic a l fe a tu r e s  (see  S e c t io n  2 .9 )  •

The r a t io  of t i t l e  words to  keywords does not vary to o  much 

between the th ree  jo u rn a ls , and, in  f a c t ,  Z e i t s c h r i f t  fu r  

N aturforschung , which had th e  low est r a t io ,  had th e  h i p e s t  

percentage o f m atches.

A fa c to r  which w i l l  in f lu e n c e  the prop ortion  of p a r t ia l  matches

i s  th e  number of words per keyword (or  key p h ra se ). I f  t h i s  number

i s  h igh , the keyword i s  l i k e l y  to score mnly a p a r t ia l match 

rath er than an exact one. As reported  in  Table 5*2, the mean

number o f  words is  alm ost equal fo r  the American Journal o f

Physiology and Z e it s c h r if t  fu r  Naturforschung but somewhat low er  

for  the G eo lo g ica l S o c ie ty  o f  America B u l l e t in . C learly  th is  

v a r ia t io n  i s  n o t s u f f ic ie n t  to  account fo r  the pattern  o f  p a r t ia l  

matches shown in  Table 5*3*
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The ev a lu a tio n  of broad er/ narrower term matches goes on ly  

part-way towards t e s t in g  the c r i t ic i s m  o f  e x c e ss iv e  broadness o f  

keywords. In p a r t ic u la r , a concept (such  as fa u lt in g  or entropy) 

was not regarded as a narrower term of th e  name o f  the d is c ip l in e  

in  which i t  i s  s tu d ied  (geomorphology or thermodynamics) .  This 

was p a r t ly  b ecause o f  the d i f f i c u l t y  o f  knowing where to  s to p ,  

and p a r tly  because such r e la t io n s  are l i k e l y  to be o f  l i t t l e  

use in  r e t r ie v a l .  However, the number o f  broader terms among 

keywords w ith  resp ec t to  t i t l e  words cou ld  be taken, a t l e a s t  fo r  

Z e it s c h r if t  fu r  N aturforschung, as len d in g  some w ie ^ t  to  th e  

c r i t ic i s m .

Could t i t l e s  be expanded to  f u l f i l  the fu n c tio n  o f  keywords?

In th e case  of th e  American Journal o f P h y s io lo g y , fh e mean number 

of keywords i s  5 .1 ,  i . e .  10.1 words, o f w hich 6 l .7 ^ , i . e .  6 .2  

words, do not match w ith  the t i t l e .  To accommodate th e s e , the 

t i t l e  would need to  be expanded to  a t  le a s t  l6 .9  words, ( in  fa c t  

more words would u su a lly  be needed to connect the keywords w ith  

e x is t in g  words in  th e  t i t l e . )  For Z e i t s c h r i f t  fu r  N aturforschung  

the corresponding in crea se  would be from 8 .8  to  10.6 w ords, w hich  

i s  more f e a s ib l e .  The t i t l e s  in  th at jo u rn a l are , however, ra th er  

short for th e  su b jec t area ( c . f .  Table 2 .2 ) .

5 .7  KETORDS AND INDEXING SERVICES

S in ce  MeSH i s  the most commonly quoted a u th ority  l i s t  fo r  

keywords, I  decided  to examine th ree  m edical journals to  see  how 

fa r  th e  keywords su pp lied  by the authors accorded w ith  th o se  

assign ed  by th e  MEDLARDS s t a f f .  MeSH i s  p r in ted  in  the f i r s t  is s u e  

o f  Index Medicus each y ea r , and so should  be a v a ila b le  f a i r l y  e a s i ly
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to most m edical au th ors. Apart from the term s on the pu b lish ed  

l i s t ,  MEDLARS a ls o  a ss ig n s  'check tags* to  papers ^ v in g  in form ation  

on the su b jec ts  o f s tu d ie s , e .g .  ' c a t s ' ,  'human*, 'fem ale* , and 

'a d o le s c e n t ' ,  and c e r ta in  forms o f  paper, e .g .  'com parative s tu d y ', 

'h i s t o r ic a l  a r t i c l e ' .  These were not con sid ered  in  w ith  th e  

d e sc r ip to r s . D escrip tors are o ften  q u a lif ie d  w ith  subheadings, e .g .  

'liv er /m eta b o lism ' and 'p r o s ta t ic  n eo p la sm s/d ia g n o sis /p a th o lo g y * . 

Such q u a l i f ie r s  were also d isregarded  in  th e  com parisons. The 

d esc r ip to r s  assigned  are of two ty p e s , 'p r in t '  and 'n on -p rin t * 

term s. The former c o n s t itu te  the headings under which "the paper 

w i l l  appear in  Index M edicus, w hile th e  l a t t e r  appear on ly  on 

the m achine-readable f i l e s  (Frankland, 1975 ). The former are 

in d ica te d  in  the computer p r in t-o u t  by a s t e r i s k s .

A search  was conducted on th e  MEDLINE database u sin g  the  

BLAISE term in a l in  L e ic e s te r  U n iv ersity  L ib rary . Three jo u rn a ls  

were s e le c te d  by s p e c ify in g  t h e ir  ISSNs: Texas Reports on B iology  

and M edicine, which says th a t the keywords are 'fo r  in d ex in g  

purposes such as MEDLARS . . .  and MEDLINE*; the Scandinavian  

Journal o f  C lin ic a l a id  Laboratory I n v e s t ig a t io n , which says th a t  

'keywords should not iq c lu d e words contained  in  the t i t l e ' and 

'where p o s s ib le  the keywords should  be ad ju sted  to MeSH* ; and the  

American Journal of C lin ic a l  P athology , which s ta te s  th a t th e  

'keywords should appear in  th e  t i t l e  or a b s tr a c t* . One year (l97&) 

of Texas Reports was s e le c te d  to  provide a sample to  (beok on i t s  

cla im s, and f i f t y  papers were s e le c te d  from th e  1977 volumes o f  each  

of the o th er two jo u rn a ls . An o f f l in e  p r in t  was ordered o f  th e  f u l l  

forms o f  the records fo r  each s e le c t io n .  The authors* keywords were 

then compared w ith  th e MEDLARS d escr ip to rs  u s in g  the c a tg o r ie s  (a ) ,  

(b ) , (c) and ( f )  d escribed  in S e c tio n  5 .6 .  The r e s u lt s  a re  given
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in  Table 5*4* For the two samples of f i f t y  papers, the p rin t and 

non -p rin t MEDLARS d e sc r ip to r s  were eva luated  sep a ra te ly  a g a in s t  

tlB au-thors' keywords, and th e se  r e s u lt s  are g iven  in  Table 5 .5*

To provide a comparison w ith a d if fe r e n t  su b jec t a rea , a sample 

o f t h ir t y  papers from the A stro p h y sica l J o u rn a l, indexed by the 

s t a f f  a t  INSPEC (in form ation  S erv ices  in  P h y s ic s , E le c tro tech n o lo g y , 

Computers and C ontrol) was ob ta ined . Their indexing c o n s is t s  of  

c o n tr o lle d  and fr e e  term s. The c o n tr o lle d  term s are taken  from a 

l i s t  which i s  probably not w e l l  known to  a th o r s , and th ey  are used  

in  the p r in ted  index. The free  terms are L sually  taken p a r t ly  from 

th e t i t l e  or  a b stra c t o f  th e  paper, and are a v a ila b le  on ly  in  

com puterised r e t r ie v a l .  The r e s u lts  o f  comparing d e sc r ip to r s  of 

each ty p e  w ith the keywords p rin ted  w ith  th e  papers are  en tered  

in  T a b les5 .4  and 5*5*

TABLE 5 . 4  Accuracy o f  authors* keywords: comparison o f  keywords 

w ith  in d ex in g  s e r v ic e s '  d e sc r ip to r s

N̂cxJ\ Meo>\

J ournal Sample
s iz e

Keyw ords 
per paper

fo  Exact fo  p a r t ia l % eq u iv -  
match match a ie n t

% no 
match

Texas Rep. B io l . 17 2 .9 4 5 6 .8 19.1 1 .9 22.1& Med.
(0 . 73) ( 24- .1) ( 25. 7 ) (7 . 8 ) (2 2 .7 )

Am. J . C lin . Path . 50 3 .76 28.1 33.1 4*8 33 .9

(1 .4 8 ) ( 29. 7 ) ( 30. 0 ) ( 11. 8 ) ( 28. 2 )

Scand. J . C lin . & 50 4-. 86 32 .8 30 .9 5 .2 31.1
Lab. I n v e s t .

(1 .8 3 ) ( 23. 7 ) ( 23 . 8 ) ( 11. 2) ( 17. 9)

A strophys. J . 30 3 .03 4 3 .3 4 0 .6 5 .9 10.2

( 1. 15) ( 32. 8 ) ( 27. 1 ) ( 12. 8 ) (1 5 .6 )

NOTE: Standard d ev ia tio n s  in  brackets
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TABLE 5 ,5  Adequacy o f  authors* keywords: comparison o f  in d ex in g  

se r v ic e s*  d e sc r ip to r s  w ith  authors* keyv/ords

J  OURNAL Sample
s iz e

ALL DESCRIPTORS

T otal %Ex, % 1?, 9̂  Eq. % No
per

fAtiLTi

PRINT DESCRIPTORS

T ota l %Ebc. % P. % Eq. % No 
per

MgA/\ MgoA Mgtv\

Texas Rep. 17 
B io l .  & Med.

Am. J . C lin . 50 
P ath .

Scand. J . 50 
C lin . & Lab. 
I n v e s t .

A strophys. 30 
J .

9 .1 8

5 .88  18.5 30 .0  6 .4  45 .2

( 2 .6 4 ) ( 2 1 .6 ) ( 2 4 .8 ) ( 1 2 .1 ) ( 2 5 .7 :  

7.12  22 .8  21 .5  3 .8  5 1 .9

( 1 .9 5 ) ( 1 8 .9 ) ( 1 8 .0 ) (  8 .6 ) (1 8 .4 ;  

11.29 12 .4  3 0 .0  1.1 56 .6

( 3 .2 9 ) ( i i . 6 ) ( 1 9 . i ) ( 3 .3 ) ( 1 7 .o;

3 .0 0  2 8 .0  3 8 .4  5 .0  28 .6

( 1 .1 7 ) ( 3 2 .5 ) ( 3 4 .1 ) ( 1 3 .0 ( 2 8 .4 )

2 .9 4  32 .4  27 .5  6 .2  33 .9

( i . 14)(32. 3)(27. 8 )(18. 6 )(32.o ) 

3 .3 6  26 .3  38 .8  0 34 .9

( i .0 6 ) ( 2 9 .2 ) ( 3 6 .4 )  (0 )  ( 29 . 4 )

NOTE, standard d ev ia tio n s  in  b ra ck ets .

The proportion  o f  authors * keywords which matched e x a c t ly  w ith  

d e sc r ip to r s  a ssign ed  by I-ÎEDLARS was s ig n i f ic a n t ly  h ig h er  fo r  Texas 

R eports than fo r  the American Journal o f  C lin ic a l  P athology ( t  = 3*99>' 

p < 0 . 01 ) and the Scandinavian Journal o f  C lin ic a l  and Laboratory  

I n v e s t ig a t io n . The claim  made in  i t s  in s tr u c t io n  thus has some fou n dation . 

The p a r t ia l  matches a r is e  p a r tly  from authors u s in g  th e ir  own forms 

in s te a d  o f  co n su lt in g  KeSH ( e .g .  *in te r m itte n t  p o s it iv e  p ressure  

v e n t ila t io n *  fo r  ’in te r m itte n t  p o s it iv e  p ressure b rea th in g * ), but 

p a r t ly  from the use o f  more p r e c ise  terms than th ose in  MeSH w ith  

elem ents (or  words) in  common ( e .g .  ’C itro b a cter
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diversus * where MeSH has on ly  ’C itr o b a c te r ') .  The number o f  

p a r t ia l  matches i s  ap p rec ia b ly  lower for Texas Reports than  for  

the American Journal and the Scandinavian Jou rn a l, -vhich in d ic a te s  

more conform ity  w iih  MeSH in  Texas R ep orts.

Many o f  th e  'no m tch* keywords may a lso  be usefU l index terns  

o u ts id e  th e  scope of MeSH, rath er than th e  r e s u lt  o f  authors* 

n e^ ig e n e  e .  Lancaster has shown th a t  MEDLARS in d ex in g  is

fa r  from p rovid ing  a p e r fe c t  standard. In r e tr ie v a l t e s t s ,  alm ost 

1092 o f  a l l  r e c a l l  fa i lu r e s  were due to in d exer  o m ission s.

C onsidering n ext Table 5»5> i t  can be seen th a t authors*  

keywords would provide only about 20̂  ̂ o f  MEDLARS d e sc r ip to r s  

c o r r e c t ly ,  and about 30^ of th e  p r in t  te im s. About h a l f  the  

d e sc r ip to r s  (and a th ir d  o f  the p r in t term s) d id  not correspond  

a t a l l  w ith  authors' ke^wo rd s . Authors * keywords thus provide  

a veiy in ad eq m te  source o f d escr ip to rs  fo r  MEDLARS in d ex in g .

The only  s ig n if ic a n t  d if fe r e n c e  found between th e  Amerio an Journal 

and th e  Scandinavian Journal was for  th e  proportion  o f  keywords 

which were p a r t ia l  matches w ith  MEDLARS d escr ip to rs  ( t  = 1 .9 6 , 

p 0 .0 5  fo r  a l l  d e s c r ip to r s ) .  The low er proportion in  the

Scandinavian  Journal ecu id be due to the in s tr u c t io n  th a t keywords 

should be ad justed  where p o ssib le  to MeSH. The d if fe r e n c e  over  

whether keywords should in c lu d e  t i t l e  words does not seea  to 

a f f e c t  s ig n i f ic a n t ly  the proportion  of keywords which match w ith  

d e s c r ip to r s .

The keywords in  the A stro p h y sica l J o u rn a l, or ' su b jec t  

headings* as th ey  are c a l le d ,  are l i s t e d  a t the beglnnir% o f  1he 

annual S u b ject Index. They are a ss ig n ed  to papers by th e  managing 

e d ito r  (personal com m unication). Q uite a lo t  o f  the su b je c t  

headings are rather w ide, e . g .  'nebulae: g e n e r a l', 's ta r s :
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in d iv id u a l* , and ’ abundances*. However, the keywords s e e s  to 

match INS PEC d escr ip to rs  about as w e l l ,  and to be about as 

adequate as a source o f  d e s c r ip to r s , as the keywords o f th e  m edical 

journals were w ith  resp ec t to  MEDLARS.

5 .8  CONCLUSlOIB

The fu n ctio n s o f keywords su ggested  in  in s tr u c t io n s  to  authors 

could  be d iv id ed  in to :

(a) in te r n a l

( i )  f o r  com piling annual or culm ulated su b jec t in d exes;

( i i )  fo r  supplem enting the t i t l e .

(b) e x te r n a l -  fo r  comprehensive b ib lio g r a p h ie s , in c lu d in g  

mechanised r e t r ie v a l  s jB te a s .

I have d iscu ssed  how th ese  d i f f e r e n t  fu n ctio n s  impose 

d if f e r e n t  requirem ents on the types of keywords. In p a r t ic u la r :

(a) S u b jec t in d exes, and e s p e c ia l ly  in d ex in g  fo r  computerized  

system s, require a l i s t i n g  o f a l l  the important in d ex  terms 

f o r  th e  paper, w h ile  supplementing the t i t l e  req u ires  on ly  

some of them.

(b) P recoord in ation  i s  appropriate fo r  p r in ted  in d ex es, but not 

for  mechanised system s.

(o) A l l  k inds of su b jec t index ing , except perhaps fo r  in d iv id u a l  

volum es, req u ire  s ta n d a rd isa tio n  of index term s.

A lthough in s tr u c t io n s  to authors do vary between jo u rn a ls ,  

they do n ot seem to  depend on intended fu n ctio n s  in  th e  way that  

would be expected . The number o f  keywords asked fo r  v a r ie s  from 

th ree  to  f i f t e e n ,  w ith ou t any apparent regard  fo r  fu n c t io n . Even
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when the in s tr u c tio n s  asked authors to ta k e  t h e ir  keywords from an 

au th ority  l i s t ,  the correspondence betw een the authors' ten a s  and 

th ose  a ss ig n ed  by p r o fe s s io n a l indexons from th e l i s t  was poor. The 

authors' keywords would provide l e s s  than a f i f t h  o f  th e d escr ip to rs  

a ssig n ed  by the indexing s e r v ic e , and l e s s  than a th ir d  of th o se  

used in  th e ir  p rin ted  in d ex es .

To sum up, e d ito r s  do not seem to  have thought c l e a r ly  about 

what th e y  requ ire o f  keywords, and appear ra th er  bemused by the  

development o f  com puterised r e t r ie v a l .  In  the absence of c le a r  

in s tr u c t io n s ,  authors cannot be expected  to  supply u s e fu l keywords. 

Not much n o t ic e  i s  taken o f  e x i s t in g  a u th o r ity  l i s t s ,  and the same 

l i s t  i s  u n lik e ly  to be appropriate fo r  in te r n a l and e x te r n a l u se . 

P r o fe ss io n a l indexers do not seem to  fin d  authors' keywords much 

h e lp . (One a t INS PEC to ld  me th a t o n ly r a r e ly  did they a le r t  her 

to  a to p ic  not obvious from th e  t i t l e  or a b s tr a c t .)  Thus the  

only fu n c tio n  they may u s e fu l ly  have seems to be to  provide quick 

su b jec t indexes fo r  in d iv id u a l volumes o f  a jou rn a l. When a 

jou rn a l does not use them fo r  th is  purpose, I  f a i l  to see  the p o in t  

of in c lu d in g  them.
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6.1 INTRODUCTION

S in ce  so much work has been rep orted  u sin g  c i ta t io n s  (o r  

r e fe r e n c e s )  fo r  s tu d y in g  th e  s c i e n t i f i c  p rocess and community, 

i t  may be as w e l l  to  r e i t e r a te  from th e  In trod u ction  what i s  the 

scope o f  the study h e r e . I am concerned only  w ith  th e  use o f  

r e fe r e n c e s  fo r  b ib lio g r a p h ic  c o n tr o l. F ir s t ly  I co n sid er  the  

ways in  which they are so  used , and the to o ls  a v a ila b le  to  

f a c i l i t a t e  t h i s .  Then I examine the d if f e r e n t  ways in  which  

r e fe r e n c e s  are g iven  in  jou rn a ls , and how th e se  p r a c t ic e s  a f f e c t  

b ib lio g r a p h ic  c o n tr o l .  N ext, some f ig u r e s  are g iven  fo r  the  

average number o f re fe ren ces  per paper in  variou s s u b je c t s ,  broken  

down fo r  experim ental papers accord in g  to  th e  s e c t io n s  o f  the  

paper. L itera tu re  on th e  purposes and types o f c i ta t io n s  i s  

rev iew ed , and p u b lish ed  s tu d ie s  on the re lev a n ce  o f c i t a t io n s  and 

u se o f  c i ta t io n  indexes are summarised. F in a l ly ,  I draw some 

c o n c lu s io n s  about th e  s tren g th s and weaknesses o f  th e  u se  o f  

r e fe r e n c e s  in  b ib lio g r a p h ic  c o n tr o l.

On term inology, I take 'c ita t io n *  to  be an in s ta n c e  o f  

r e fe r r in g  in  a te x t  to  another document, and 'r e fe r e n c e ' to  be 

the d e t a i l s  o f th e  c i t e d  document, u su a lly  g iven  in  a fo o tn o te  

or in  a l i s t  a t the end of the paper. The same re fe ren ce  may be 

c i t e d  s e v e r a l tim es in  a paper, and so cou ld  be sa id  to  correspond  

to  s e v e r a l c i t a t io n s ,  but th e  word 'c ita t io n *  i s  o fte n  used  to  

mean a unique c i t a t io n ,  and so becomes m o re-o r -le ss  eq u iv a len t to  

'r e fe r e n c e * .

R eferences given in  a research  paper have t r a d it io n a l ly  been  

an important route to  o th er m a ter ia l on th e same t o p ic ,  or on 

p a r t ic u la r  asp ects o f  th e  paper. Wood and Bower's ( l9 7 0 )  dtudy
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o f  req u ests  rec e iv ed  a t the N a tio n a l Lending L ibrary was mentioned  

in  S e c t io n  2 .2 .1 .  I t  showed th a t the most common source o f  referen ces  

in  b io lo g y  and m edicine was from oth er p e r io d ic a l  a r t i c l e s .  Line

( l9 7 l )  in  h is  in v e s t ig a t io n  o f th e in form ation  u ses o f  s o c ia l  

s c i e n t i s t s  reported  th a t 59^ o f th ose  asked sa id  th a t th ey  found 

b ib lio g r a p h ie s  and re feren ces  in  books and journals to  be very  

u s e fu l fo r  lo c a tin g  r e fe r e n c e s , and more than h a lf  t h o u ^ t  th a t  

a c i t a t io n  index would be a good id e a . HaJcul|nen ( 1974-) found  

from l82fO r e p l ie s  th a t 32.8^^ of borrowings from the K arolinska  

I n s t i t u t e t s  B ib lio te k  arose from re feren ces  in  a r t ic le s  or books.

In a fo u rth  study. Van S tyven d aele  (l9 7 7 ) found from q u estio n n a ires  

given  to  borrowers o f  p e r io d ic a l  l i t e r a t u r e  from the Antwerp S ta te  

U n iv ers ity  Centre th a t 2?^ o f papers in  th e  s o c ia l  s c ie n c e s  and 39^ 

in  sc ie n c e  and technology  were d iscovered  from re feren ces  in  o th er  

papers.

In 1961, re feren ces  were used as the b a s is  o f  a new secondary  

s e r v ic e , the S cien ce  C ita t io n  Indéx (SC l) which enab les one to f in d  

what papers during the period  covered have c i te d  a g iven  paper. 

Whereas the re feren ce  l i s t  o f the g iven  paper enables a searcher  

to  go backwards to  f in d  e a r l ie r  r e la te d  papers, the c i t a t io n  index  

enab les him to go forward to  la t e r  r e la te d  papers. In 1973» a 

a c i t a t i o n  index was s ta r te d  to  cover the s o c ia l  s c ie n c e s ,  and in  

1977 th e  Arts and Humanities C ita tio n  Index was launched.

Hakulinen ( 1974-) found th a t on ly  11 loan s out o f  l8ifO, or

0 . 69̂  were fo r  re fe ren ces  found from SCI. Van S ty v e n d a le 's  (l9 7 7 )  

r e s u lt s  in d ic a te  th a t o f  th e  re fe ren ces  obta ined  from a b str a c tin g  

and in d ex in g  jou rn als (which c o n s t itu te d  33*5^ o f  a l l  re fe ren ces  in  

sc ie n c e  and tech n ology  and in  s o c ia l  s c ie n c e ) ,  2 1 .69̂  were from

SCI and from the S o c ia l  S c ien ce  C ita t io n  Index. The r e la t iv e
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l e v e l  o f  u se  o f  th ese  indexes thus appears t o  he ra th er  low , but 

they  may be im portant in  p a r tic u la r  k inds o f search es.

Various advantages have been claim ed fo r  the use o f c i t a t io n  

in d exes as compared w ith  other r e t r ie v a l  t o o l s ,  e s p e c ia l ly  by 

G -arfield who has been m ainly re sp o n sib le  fo r  d evelop ing  them.

F i r s t l y ,  a searcher does not need to  r e ly  e i th e r  on d e sc r ip to r s  

a ssig n ed  by an in d exer (D avies, 1966), or on words chosen by 

authors fo r  th e ir  t i t l e s .  (However, a t it le -w o r d  index i s  a lso  

a v a ila b le  to  f in d  an en try  p o in t , m ainly in tended  fo r  n o n s p e c ia l i s t s .)  

I f  th e  search er knows one o r  more papers r e le v a n t to  th e  requ ired  

to p ic ,  then he can r e f e r  to  the c i t a t io n  index and see  what la t e r  

papers have c ite d  each o r ig in a l paper. Those which c i t e  more than  

one paper known to  be re levan t ( i . e .  are s tr o n g ly  'b i b l i  o graphic a l l y  

co u p led ') stand a h igh  chance o f b e in g  r e le v a n t th em se lv es . When 

th ey  have been checked, th ese  a d d it io n a l papers can be used as 

s t a r t in g  p o in ts  fo r  fu r th er  search in g . D avies ( 1966) a sse r te d  

th a t t h i s  process a llow s more u ser  in te r a c t io n  than does computer 

sea rch in g  (presumably in  batch mode).

The avoidance o f  any dependence on su b jec t words means th a t  

c i t a t io n  indexing can l in k  l i t e r a tu r e  on a new sp e c ia lism  to g eth er  

b efo re  th e sp ec ia lism  has acquired a f ix e d  term inology , and th a t  

i t  can be used in  su b jec t areas where term inology i s  ch aracter

i s t i c a l l y  s o f t  (S a lto n , 1968, p . 3 7 9 ). Many papers in  p h ilosophy  

are c r i t ic is m s  o f e a r l ie r  papers or books, and a c i t a t io n  index is  

more l i k e l y  to be h e lp fu l  in  b rin g in g  th e argument to g e th e r  than  

i s  a su b jec t  index w ith  c i ta t io n s  arranged under d e s c r ip to r s .

G a r fie ld  (1955) p o in ted  out th a t c i t a t i o n  indexing makes i t  

p o s s ib le  to  e lim in a te  u n c r it ic a l  c i t a t io n  o f  fra u d u len t, 

incom plete or o b so le te  d ata  by a le r t in g  u sers to  c r i t ic i s m s  o f

249



e a r l ie r  papers. Some stu d ies o f  th e  frequency o f  such 'n eg a tio n a l*  

r e fe ren ces  are review ed  in  S e c t io n  6 .4 .

W einstock ( l 97l )  g iv es  examples o f n ecessa ry  research  q u estio n s  

which can be answered by u sin g  a c i t a t io n  index:

1 . Has t h i s  b a s ic  concept been a p p lied  elsew here?

2 . Has t h is  th eory  been  confirmed?

3* Has t h is  method been improved?

4 . Is  th ere  a new sy n th e s is  fo r  t h is  o ld

compound?

5 . Have th e r e  been erra ta  or c o r r e c t io n  n o tes  

p u b lish ed  fo r  t h is  paper?

Tukey ( 1962) s t r e s s e d  th e  importance o f  brow sing, as 

opposed to  s p e c i f i c a l ly  search in g  fo r  in form ation . I f  a to o l  

fo r  fo cu ssed  a ccess  and easy  brow sing i s  to  be slow to  go out o f  

d a te , i t  should depend on r e la t io n s h ip s  ra th er  than c l a s s i f i c a t i o n .  Tukey 

h eld  th a t the . u s e fu l  way o f  c la s s i f y in g  a f i e l d  changes 

s u r p r is in g ly  r a p id ly , but th e  r e la t io n s h ip  o f one a r t i c l e  to  

another changes r e la t iv e l y  l i t t l e .  G arfie ld  ( 1964) has a lso  

claim ed th a t the c i t a t i o n  index provides the s c i e n t i s t  w ith  

u s e fu l lea d s towards an u n sp e c if ie d  in form ation  o b je c t iv e  in  h is  

d a y -to -d a y  resea rch . He gave an example o f  how the use o f  SCI 

cou ld  have a le r te d  an author c la im in g  th e  d isco v ery  o f  a new method 

fo r  a n a ly s in g  p ep tid es to a  prev ious paper which rep orted  i t .  The 

two papers had four re fe r e n c e s  in  common. Any one o f  th e se  could  have 

been checked in  SGI and would have le d  to  the f i r s t  paper.

G a r fie ld  suggested  th a t e d ito r s  and r e fe r e e s  might i n s i s t  th a t  

c e r ta in  standards o f  l i t e r a t u r e  search  be met b efore  a ccep tin g  a 

paper.
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Tukey ( l9 é 2 )  fu r th er  poin ted  out th a t , as the volume of 

s c i e n t i f i c  l i t e r a t u r e  in creases  e x p o n e n tia lly , so does th e  number 

o f  p eop le  needed to  eva luate i t .  The problem can be so lved  by 

u sin g  th e  judgments o f authors, as in d ica te d  by t h e ir  r e fe r e n c e s ,  

w hich should  bear the san ction  o f  r e fe r e e s  and e d i t o r s .

Another advantage claim ed fo r  c i t a t io n  in d exes (L e s te r ,

1977, p . 14) i s  th a t th ey  enable one to  id e n t i f y  th e  most h ig h ly  

c i t e d  papers in  th e  r e tr ie v e d  w et, w hich, from one p o in t o f v iew , 

are the most im portant papers. In f a c t ,  the more o fte n  a paper 

i s  c i t e d ,  the h igh er  the p r o b a b ility  o f r e tr ie v in g  i t  during  

" cy c lin g * . Other r e t r ie v a l  to o ls  (ex cep t perhaps rev iew s) g iv e  

no d ir e c t  in d ic a t io n  o f  the im portance or impact of a paper.

Cleverdon (l9 7 0 ) pointed  out th a t  a c i t a t io n  index r e tr ie v e s  

a d if f e r e n t  su b set o f  re lev a n t documents from oth er r e t r ie v a l  

sy stem s, so th a t i f  each g iv es  Ôfo r e c a l l  th e  use o f th e  two 

to g e th e r  may in c r e a se  th is  by about 859̂ *

On the l e v e l  o f  the t o o l ,  ra th er  than th e  tech n iq u e , G arfie ld  

( 1976c) has s tr e s s e d  the value o f  SCI as a u n if ie d  index to  

s c ie n c e , and s ta te d  th a t the S o c ia l  S c ien ces  C ita t io n  Index 

would have been in te g r a te d  w ith  i t  but fo r  economic and p r a c t ic a l  

c o n s tr a in ts .  The independence of in d ex in g  term ino logy  i s  a 

s ig n i f ic a n t  fa c to r  in  f a c i l i t a t i n g  such a u n if ie d  in d ex . However, 

from th e  p r a c t ic a l p o in t o f  v iew , one might p o in t out th a t  another  

fa c to r  is  that on ly  2 ,655 source journals are  covered  by SCI ( in  

1977) ,  as compared w ith  8 ,458  in  B io lo g ic a l  A b stracts  and over 

14,000 in  Chemical A b stra c ts . The l im ita t io n  to th is  r e la t iv e ly  

s n a i l  number o f jou rn a ls i s  j u s t i f i e d  by th e  I n d t itu te  fo r  

S c i e n t i f i c  Inform ation (W einstock, 1971 ) in  terms o f B radford's  

( 1948) law . This s t a t e s  th a t a sm all percentage of journals
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account for  a la r g e  percentage o f th e  s ig n i f ic a n t  a r t i c l e s  in  any- 

g iven  f i e l d  of s c ie n c e . G arfield (1972) reported  th a t  o n ly  25 

jou rn a ls  are c i t e d  in  24^ of a l l  r e fe r e n c e s  on the SCI database, 

152 journals are c i t e d  in  50^ o f r e fe r e n c e s , and on ly  about 2000 

jou rn a ls  are c i t e d  in  859̂  o f a l l  r e fe r e n c e s . More than 75^ of 

th e  a b str a c ts  in  Chemical A b str a c ts , in  f a c t ,  come from Qfo o f  

the jou rn a ls i t  covers (Wood, 1 9 66 ). De S o lla  P r ic e  ( 1965) 

has claim ed th a t 8O9S o f  a l l  s c i e n t i f i c  a r t ic le s  occur in  about 

IOOO jo u r n a ls . (The number may have grown somewhat s in c e  th e n .)

6 .2  FORMS OP REFERENCES

R eferences in  research  papers began as a s p e c ia l  kind o f  

fo o tn o te , and so w ere marked in  th e t e x t  l ik e  o th er  k inds of 

fo o tn o te s .  The e a r l i e s t  sy te m  seems to  have been low er-case  

l e t t e r s ,  as in  A rchaeologia  from 1778 to  I 9 l0 .  A s te r is k s , daggers, 

double daggers, tr a m lin e s , &c. ,  were used in  the P h ilo so p h ic a l  

Magazine from 1798 to th e  I930*s and in  e .g .  the T ransactions o f  

the R oyal H is to r ic a l  S o c ie ty  from l875 to I883 and the G eographical 

Journal from 1893 to  1932. P o s s ib ly  fo r  e a se  o f  p r in t in g  and 

ty p in g , or because a page may have more re fe ren ces  than the  

number o f  symbols a v a ila b le ,  the use o f  th e se  d e v ic e s  has now 

been lim ite d  to  fo o tn o te s  proper, or been d isco n tin u ed  a lto g e th e r .

A speaker a t a m edical t e c h n ic a l ed ito rs*  workshop held by 

th e  B r it is h  M edical Journal and ELSE (B r it is h  M edical Journal,

1977) reported  th a t  he had found 33 d if f e r e n t  s t y le s  o f  

re feren ces  in  use by 52 jo u r n a ls . For r e fe ren ces  to jou rn a l 

a r t i c l e s ,  some o f  th e  p o ssib le  op tion s are:
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(a) re feren ce  in  the tex t by au ih or and d a te  (th e  ’Harvard' 

system ) or by numbers (su p er sc r ip t or in  b r a c k e ts );

(b) re feren ces  a t  th e  foo t of each page or a t  th e end o f  th e

paper;

(c) numbering c o n se c u tiv e ly  th r o u ^  the paper or ( i f  p laced  a t  

the fo o t  of each page) on each page;

(d) in c lu s io n  or n on in clu sion  o f the t i t l e  of th e c ite d  

a r t i c le  ;

(e ) g iv in g  the t i t l e  o f the c i t e d  journal in  f u l l  or in  

abbreviated  fo rm;

( f )  g iv in g  the year before or a f t e r  th e  volume number;

(g) in c lu s io n  or n on in clu sion  o f the is s u e  number and/or

month o f  th e  is s u e ;

(h) the use or nonuse o f such ab b rev ia tio n s as *et a l . ’ ,

’op. c i t . ’ , ’ i b i d . ’ , ’lo c .  c i t . ’ , and ’v . s . ’

( i )  in c lu s io n  or non in c lu s io n  o f th e  f i n a l  page number.

There a re  a lso  various p o s s i b i l i t i e s  over minor m atters

such as whether authors ’ i n i t i a l s  come b efo re  or  a f t e r  th e  

surname (which can be d if f e r e n t  fo r  the f i r s t  au th or), the 

punctuation and the use of b o ld -fa ce  and i t a l i c  typ e , E l l i s  

( 1972) c a lc u la te d  th a t th e r e  were 2632 d if f e r e n t  p o s s ib le  

perm utations o f  the v a r ia b le s  he id e n t i f i e d .

Many o f th ese  d if fe r e n c e s  have no e f f e c t  on the in form ation  

content o f the re feren ce  (though i t  i s ,  o f  c o u r se , e s s e n t ia l  

th a t volum e, part and page numbers be i d e n t i f i a b l e ) .  T heir  

c h ie f  s ig n if ic a n c e  l i e s  in  the inconven ience to authors and 

ty p is t s  of having to prepare th e ir  m anuscripts d i f f e r e n t ly  for  

d iffe r e n t  jo u rn a ls , e s p e c ia l ly  when a paper i s  r e je c te d  by one
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journal and th en  subm itted to a second w ith  d if f e r e n t  conventions  

(Paton, 1973; O'Connor, 197&).

6 .2 .1  A uthor-date v s .  numbered c i ta t io n

The p r in c ip a l dichotomy is  between the authorOdate c i t a t io n  

and the numbered c i ta t io n .  B esid es t h e ir  d if f e r e n t  form in  the 

t e x t ,  t h ^  lead  to a d if fe r e n t  arrangement in  the l i s t  o f  

r e fe r e n c e s . In th e au th or-date  system , th e l i s t  i s  norm ally  

a lp h a b e tic a l by th e  surname of th e  ( f i r s t )  au thor, w hile in  the 

numbered system referen ces  may be put a t  the fo o t  o f  each page 

or l i s t e d  a t the end o f the paper in  order o f c i ta t io n .  A 

compromise arrangement was put forward at th e  ELSE-CIBA Foundation  

workshop in  November 1977 (O'Connor, 1978), whereby authors would 

always be allow ed to submit t h e ir  re fe r e n c e  l i s t s  arranged  

a lp h a b e t ic a l ly  by au th or, and i f  the e d ito r  wanted a numbered 

system  he would number th e  re feren ces  as l i s t e d  and in s e r t  th ese  

numbers in  the t e x t .  However, 'some e d ito r s  couid not brin g  

th em selves to  accep t . . .  n o n -seq u en tia l numbering in  the te x t* .

For inform ation  c o n te n t, the Harvard system has th e edge 

over the numbered system , in  th a t readers can se e  in  the t e x t  

the author and d ate  o f  the work bein g  c i t e d ,  which may h elp  in  

w eigh ing the in form ation  quoted from i t .  I t  may a lso  enable the  

reader to  recogn ise re fe ren ces  w hich he knows a lready w ith o u t  

having to  turn to a sep a ra te  re feren ce  l i s t .  A great advantage 

from the author's p o in t  o f  view (and a d ec id in g  one f o r  th e  

p resen t author) i s  th a t a d d itio n a l re fe r e n c e s  can be put in to  

the t e x t  a t  any s ta g e  w ith o u t u p se tt in g  the numbering. The
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Harvard system  can e a s i ly  be adapted to  r e fe r  to p a r t ic u la r  

pages in  a book, by g iv in g  author, d ate  and page number in  the  

b ra c k e ts , w ith  a s in g le  entry for the book in  the re fe r e n c e  

l i s t .  U sing the numbered system a d if f e r e n t  number has to  be 

g iv en , and a sep a ra te  en tr y  made, f o r  each  page r e fe r r e d  t o .  

D isadvantages are th a t  ( i )  g iv in g  the author and date tak es up 

more space in  th e  t e x t  ( e s p e c ia l ly  as compared w ith e .g .   ̂  ̂ in  

th e  numbered sy stem ), ( i i )  anonymous c o n tr ib u tio n s , such as 

e d i t o r ia l s ,  are  awkward to  c i t e ,  and ( i i i )  i f  one f in d s  an 

in te r e s t in g  re feren ce  in  th e  re feren ce  l i s t  i t  i s  l e s s  ea sy  to 

tra ce  where i t  was c i t e d  in  the te x t  than i f  re feren ces  are  

numbered s e q u e n t ia lly .  I n g l is  (19?8) claim ed th a t p u ttin g  th e  

author and date in  th e  t e x t  i s  u n s ig h t ly , and may be em barrassing  

when an author c i t e s  h is  own work, and G arfie ld  ( 1968) cla im ed  

th a t i t  i s  f a s t e r  to  fin d  a re feren ce  in  a numbered l i s t .

The p r a c t ic e  in  th e jou rn a ls  p r e v io u s ly  sampled in  Chapter 

3 for author d e t a i l s  i s  shown in  Table A .1 . I t  i s  summarised for 

some su b jec ts  in  Table 6 .1 .

There seem to  be two fa c to r s  in f lu e n c in g  the ch o ice  o f  system . 

F ir s t ly ,  the numbered system  seems to be p referred  in  the more 

m athem atical s u b je c ts ,  in c lu d in g  b ioch em istry , whereas the a u t io r -  

date system  is  p referred  in  th e  l i f e  and s o c ia l  s c ie n c e s .

Second ly , the numbered system i s  p referred  in  the h u m anities, 

probably because i t  can be used f o r  fo o tn o te s  to o , which are o fte n  

not d is t in g u ish e d . Indeed, re feren ces  are sometimes put in to  the 

form o f  a n o te , e .g .  'See A. F r i i s Alderman Cockayne's P ro je c t  

and the C loth Trade . . . '  (E n g lish  H is to r ic a l Review, 1977), and
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TABLE 6 .1  R efe ren ce  system s u sed  by  jo u m a ls  in  v a r io u s  s u b je c t s

(Sample s iz e  = 10)

Subject area
Journals
w ith
author-
date
system

Journals
w ith
numbered
system

Journals
w ith
referen ces  
a t fo o t o f  
each page

Mathematics 0 10 0

P h ysics 3 8 0

Chemis t r y 0 10 1

B iochem istry 2 8 0

Botany 8 1 0

Zoology 10 0 0

Medici ne 3 7 0

Engi neering 1 9 0

Psychology 8 2 0

Economics 4 6 1

P o l i t i  cs 1 9 7

S o c io lo g y 7 4 1

H istory 0 10 10

Philosophy 1 9 8

L ite ra tu r e 0 10 8

comments may be made on the r e fe ren ce , e .g .

L eviathan , ch . VI. The d e f in it io n  o f courage, 

even i f  one reco g n ises  i t  as an emotion or  

'passion* in  Hobbes's phrase, is p la in ly  fa u lty .  

(P h ilosop h y , 1976)

PL 125, c o l .  1041. Here Hincmar q u otes, w ithout 

a t tr ib u t in g ,  from A ugustine, Ep. 185. (E nglid i 

H is to r ic a l Review, 1977)
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In such ca ses  i t  i s  ob viou sly  u se fu l to  have the notes p r in ted  

on the pages where they  apply, so th at th e  p a r e n th e tic a l m atter  

can be read w ith o u t needing to  tu rn  to  another page. However, i t  

i s  annoying to  th e  reader to have to  keep going  from the t e x t  to  

fo o tn o te s , and may in terru p t the t r a in  of thought, so I  co n sid er  

th a t  fo o tn o tes  sh ou ld  be worked in to  th e  t e x t  wherever p o s s ib le .

P o s it io n in g  th e  referen ces  a t  the fo o t  o f  each page means 

th a t th ere  is no com plete l i s t  fo r  the paper in  one p la ce , and 

so must make th e ta sk  o f  c i t a t io n  indexers more d i f f i c u l t .  When 

sources are c i te d  s e v e r a l tim es in  a paper, which i s  e s p e c ia l ly  

common in  h is to r y , e i th e r  a rb itra ry  ab b rev ia tion s are in troduced  

( e .g .  PQPC fo r  Proceedings and Ordinances o f  th e  P rivy  C ouncil 

o f  E n^ and , ed. N.H. N ico la s  (Record Commission, 1834-7) -  

E n glish  H is to r ic a l  Review, 1977), or u se  i s  made of op . c i t . ,  l o c . 

c i t . , e t c . ,  much to  th e  inconven ience o f the rea d er . A fu r th er  

argument a g a in st  g iv in g  referenc es as fo o tn o tes  i s  th e  ex tra  

tro u b le  caused to th e  p r in te r , and so ex tra  c o s t s  ( i n g l i s ,  1978). 

One may th ere fo re  hope th a t w ith  in creased  awareness o f the  

b ib lio g r a p h ic a l importance o f  re fe ren ces  the fo o tn o te  system w i l l  

d ie  ou t.

H i l l s  ( l9 7 l )  in  her study o f the l68  m o st-c ited  B r it is h  

s c i e n t i f i c  jou rn a ls found th a t o n ly  8 had th e referen ces  a t  the  

fo o t  o f  each page, a l l  o f w hich were in  the f i e l d  of ch em istry , 

( s ix  o f  th ese  have now changed.) One jou rn a l, the New S c i e n t i s t , 

had re feren ces  in  f u l l  in  the t e x t .  F if ty -n in e  of th e  journals  

used a numbered system , 113 used the au th or-date  system , and 5 

used b oth . Her r e s u lt s  a ls o  show the au th or-date system  to  be 

more popular in  the l i f e  s c ie n c e s  ( e .g .  i t  was used by 55 jou rn a ls
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out o f éO in  m edicine and 20 ou t o f 23 in  b io lo g y )  than in  th e  

p h y s ic a l s c ie n c e s  ( e .g .  a l l  jou rn a ls  in  ch em istry  used the numbered 

system , as d id  7 out o f 9 in  en g in eerin g  and m eta llu rg y ). These 

seem t o  show the same ten d en cies  as ny r e s u l t s .

6 .2 .2 .  T it le s  o f c i t e d  papers

Table 6 .2  shows the ca ses  where the t i t l e s  o f  c i t e d  papers 

were not g iven . S in ce  re fe r e n c e s  have been shown to be an im portant 

means o f in form ation  r e t r ie v a l ,  and t i t l e s  in  the su b jec t areas 

concerned are amongst the most in form ative , i t  seems th a t th e  

ex tra  space which would be taken up would be w e l l  j u s t i f i e d .

S to ld a l and Gordon ( 1974-) co n sid ered  the f u l l  t i t l e  of the c i t e d  

a r t ic le s  to be 'o f te n  the most u s e fu l  and in fo rm a tiv e  part o f  

th e re feren ce  l i s t '  and Cawkell ( 1968) wrote th a t  'o f  a l l  the  

symbols provided in  a complete r e fe ren ce ,a n  e x p l i c i t  t i t l e  

provides the b est  c lu e  fo r  a rea d er  coæ e m in g  the relevarc e of 

a c i t e d  a r t i c l e .  Kwok (1975) rep orted  th a t fr e q u e n c y -se le c t io n  

from the words o f the t i t l e  and c i t e d  t i t l e s  gave a compact 

document rep re se n ta tio n  with a h ig h  co n cen tra tion  o f  in d ic a t iv e  

w ords.

In H i l l s '  ( 1971) sample, 67 of the 167 jou rn als always gave 

th e  t i t l e s  of c i t e d  papers, and 16 sometimes d id . Only one 

jou rn al out o f 11 in  p h y sics , and none out o f  20 in  chem istry  

always gave t i t l e s  o f  c i te d  p ap ers, whereas 31 o f 60 journals in  

m edicine always d id , and 3 more sometimes d id . (Perhaps om ission  

o f  t i t l e s  o f  c i te d  papers i s  more common in  B r it is h  m edical jo u r n a ls ,  

as sampled by H i l l s ,  than in  American ones, w hich my sample 

m ainly com prised. Both th e B r i t i s h  Medical Jou rn al and the  

Lancet omit them .)
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TABLE 6 ,2  Journals which did not g iv e  t i t l e s  o f  c i te d  papers (Sample 

s iz e  = 10)

Subject area No, o f  jou rn a ls  
not g iv in g  t i t l e s

M athem atics 1 (som etim es)

P h y s ic s 9 + 1 (som etim es)

C hem istry 10

B io c h em is try 9

Botany 1 + 1 (som etim es)

E n g in e e r in g 1 + 1 (som etim es)

TABLE 6 .3  Incidence o f  ab b rev ia tio n  o f  journal t i t l e s  in  

re fe r e n c e s  (Sample s iz e  = IO)

S u b je c t a r e a J o u rn a l t i t l e s  
in  f u l l

J o u rn a l  t i t l e s  
a b b re v ia te d

P r a c t i c e
v a r ia b le

M athem atics 1 9

P h y s ic s 0 10

C hem istry 0 10

B io c h em is try 0 10

Botany 1 9

Zoology 5 7

M edicine 0 10

E n g in e e r in g 2 7 1

P sychology 7 5

Economics 7 3

P o l i t i c s 10 0

S o c io lo g y 9 1

H is to ry 6 2 2

P h ilo so p h y 8 0 2

L i te r a t u r e 7 3

6 . 2 .3  A bbreviation  o f  journal t i t l e s
The in c id en ce  o f  ab b rev ia tio n  o f  journal t i t l e s  in  re fe ren ces

i s  shown in  Table 6 . 3 .
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Some journals s p e c ify  standards fo r  ab b rev ia tin g  jou rn al 

t i t l e s  in  th e ir  in s tr u c t io n s  to  au th o rs. This may be the World 

L is t  of S c ie n t i f i c  P e r io d ic a ls  ( e . g .  in  Man, Annals o f  Botany 

and the In te r n a tio n a l Journal of Heat and Mass T ran sfer) , or a 

w ell-known a b s tr a c t in g  journal in  the su b je c t , such as M athem atical 

Reviews ( e .g .  in  the Journal o f  Economic Theory, Annals of 

S t a t i s t i c s , and Advances in  M athem atics) or Chemical A bstracts  

( e .g .  in  Annals o f  B iochem istry and A rchives o f B iochem istry and 

B io p h y sics) . A b stra c tin g  s e r v ic e s  are l e s s  well-known in  the 

hu m anities, and p r a c t ic e  on t i t l e  ab b rev ia tion  tends to be ra th er  

haphazard. Authors may ab b rev ia te  t i t l e s  o f  well-know n journals  

but not o th e r s , or  th ey  may ab b rev ia te  on ly  c e r ta in  words in  the 

t i t l e ,  e .g .  Zschr. f .  G esch ich tsw issen sch aft ( in  H is to r isc h e  

Z e i t s c h r i f t ) . In E n g lish  l i t e r a t u r e ,  th ree  o f the jou rn als  

sampled -  E n g lish  S tu d ie s , E ssays in  C r it ic ism  and ELH -  used  

i n i t i a l s  fo r  some jo u r n a ls . These jo u r n a ls , e . g .  JEGP: Journal 

o f  E n g lish  and Germanic P h ilo lo g y  and PMLA: P u b lica tio n s  o f  the  

Modern Language A sso c ia tio n  o f America,i have the i n i t i a l s  given  

on th e  t i t l e  page or cover. (ELH, a Journal o f E n g lish  L ite r a r y  

H isto r y , has only th e i n i t i a l s . )

H i l l s  ( 1971) found th a t the t i t l e  was abbreviated  alw ays in  

146 o f 167 B r it ish  s c i e n t i f i c  jo u rn a ls , and sometimes in  7 more. 

S ix ty -tw o  journals used the ab b rev ia tion s given  in  the World L i s t , 

and ten  more did excep t for the use of c a p it a l  l e t t e r s .

Like om itting  the t i t l e s  o f  c i te d  papers, a b b rev ia tin g  

jou rn a l t i t l e s  i s  a way o f  sav in g  space, and typing and p r in tin g  

c o s t s .  A ll  journals in  my sample which om itted  the t i t l e s  o f  

papers a ls o  used ab b rev ia ted  jou rn al t i t l e s .
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There seems to he l i t t l e  p o in t in  s t r iv in g  fo r  c o n s is te n c y  

in  jou rn a l t i t l e  ab b rev ia tion s fo r  i t s  own sa k e . The main concerns 

are th a t  th e  a b b rev ia tio n s should be r e c o g n isa b le  (a t  l e a s t  in  a 

c a ta lo g u e ) and unambiguous. Sheppard (1928) added th a t i t  should  

a ls o  b e in d ic a t iv e  o f  the language o f  the o r ig in a l .  L ibrary  

ca ta lo g u es  of s e r ia l s  u su a lly  req u ire  the user to  know th e  exact 

form o f th e  t i t l e ,  in c lu d in g  p r e p o s it io n s  which are  e lim in a ted  

in  the abbreviated  fo im . L ocating th e  en try  on the b a s is  o f  an 

ab b rev ia ted  t i t l e  can th ere fo re  sometimes be q u ite  tim e-consum ing. 

(For example, to  f in d  'Arch. Mech. ' the u ser  may need to  look  under 

A rchiv fu r  . . . ,  A rchives de . . . ,  A rchives fo r  . . ,  A rch ives o f  . . . ,  

Archivium  . . . ,  e t c . )  No doubt authors of te n  th in k  th a t  th e ir  

sou rces are s u f f i c i e n t l y  w e ll  known to  readers fo r  Ihem in sta n b ly  

to  rec o g n ise  the a b b rev ia tion s ( e .g .  B e r .,  as form erly  used  in  the  

Journal o f  the Chemical S o c ie ty , was r e a d ily  id e n t i f i e d  by chem ists 

as the B erich te  der deutschen  chemischen G e se l ls c h a f t ) , but w ith  

c r o s s -d is c ip lin a r y  s tu d ie s  becoming in c r e a s in g ly  popular t h is  i s  

no lo n g er  th e  c a se .

The use o f  B r it is h  Standard 4148 Part 2: 1975 for  ab b rev ia tin g  

t i t l e  words on an in d iv id u a l b a sis  may sometimes lea d  to  am biguity, 

e .g .  Ann. Phys. cou ld  stand for Annales de P hysique, Annalen der 

P h ysik , or  Annals o f  P h y s ic s . In such c a s e s ,  B .S . 4148 Part 1:

1970 req u ires th e  a d d itio n  of a p la ce  name -  Ann. Phys. (P a r is ) ,  

Ann. Phys. (L eip zig ) and Ann. Phys. (N .Y .) ,  r e s p e c t iv e ly .  However, 

u n le ss  authors co n su lt a large in d ex in g  s e r v ic e 's  source l i s t ,  or  

the World L is t , th ey  may not be aware o f  in s ta n c e s  where confhsion  

cou ld  a r i s e ,  and th ere  i s  always the danger o f  a m b ig u itie s  a r is in g  

in  the fu tu r e . The World L is t  used f u l l e r  forms o f  some 

a b b rev ia tio n s  a t  th e  beginnings o f  t i t l e s ,  e .g .  Ann. Phys. ,
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A nnls P h y s . ,  and A nnin Phys. fo r  th e  above t i t l e s .  I t  is  th u s  n o t 

in  acco rd an ce  w ith  the  I n te r n a t io n a l  S ta n d a rd  833-1973, o r  i t s  

B r i t i s h  v e r s io n  B .S . 4148: 1970-75»

Lorphevre ( l9 4 8 ) declared  h im s e lf  'a d v ersa ire  de to u te s  le s  

a b r é v ia t io n s . E lle s  fo n t gagner un peu de temps au bibliographe, 

mais e l l e s  fon t perdre 10 ou 100 f o i s  p lus de temps aux malhereux 

ch ercheurs, qui d o iven t r e c o n s titu e r  des assem blages de le t t r e s  

n 'ayan t p a r fo is  aucune s ig n if ic a t io n  ap p a ren te .'

A con ference o f m edical e d ito r s  in  1968 ( E l l i s ,  1972) alm ost 

unanimously approved th e p r a c t ic e  o f  g iv in g  journal t i t l e s  in  

f u l l .  The B r it is h  M edical Journal acco rd in g ly  adopted th is  in  

A p r il 1969. The d e c is io n  may account fo r  the r e la t iv e ly  h i ^  

proportion  of f u l l  t i t l e s  found in  m edicine by H i l l s .  Another 

conference o f  m edical journal e d ito r s  (L ancet, 1979), however, 

agreed to g iv e  t i t l e s  of c ite d  p ^ e r s ,  but to  ab b rev ia te  jou rn a l 

t i t l e s  accord in g  to Index M edicus. This s o - c a l le d  'Vancouver 

s t y l e ' i s  to be adopted by 19 jo u r n a ls , in c lu d in g  th e B r i t is h  

M edical J ou rn a l.

In co n c lu s io n , th ere do seem to  be gD od arguments fo r  g iv in g  

journal t i t l e s  in  f u l l ,  b u t, in  view o f  the time and c o s ts  

caused to  au th ors, t y p i s t s ,  e d ito r s  and p r in te r s  by u sin g  th e  

f u l l  form s, one can have co n sid era b le  sympathy with th ose  

journals ( e s p e c ia l ly  review  jou rn a ls) which choose to  a b b rev ia te  

them .. I t  i s  hoped th a t  th is  sympathy may be extended to  the 

p resen t author.

6 . 2 .4  Part numbers and dates o f p arts

No jou rn als in  H i l l s '  ( l 971)san p le  gave part numbers or dates
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o f  parts in  refererc e s .  I  found a few jou rn als on ly  in  'the 

hum anities and s o c ia l  s c ie n c e s  which sometimes gave part d e t a i l s ,  

e .g .  S o c ia l  Problems and the In te r n a tio n a l S o c ia l S c ien ce  Jou rn a l. 

S in ce  journals are u s u a lly  bound in  volumes and the parts are not 

e a s i ly  d is t in g u is h a b le ,  th ese  d ata  are norm ally  ir r e le v a n t .  They 

are , however, e s s e n t ia l  f o r  jou rn a ls  which b e g in  p ag in a tion  from 

1 in  each is s u e  ( e .g .  S c ie n t i f i c  American) ,  and th e y  are u s e fu l  fo r  

f in d in g  a r t i c l e s  in  unbound p e r io d ic a ls ,  e s p e c ia l ly  i f  the page 

numbers are n o t  in d ica te d  on th e sp in es  of the i s s u e s .

6 . 2 .5  Accuracy o f  referen ces

In in form ation  r e t r ie v a l  u s in g  a c i t a t i o n  index, the re fe r e n c e s  

g iven  in  a paper a c t ,  in  e f f e c t ,  as ra th er s p e c i f i c  index terms 

to  i t .  For example, 'Lederberg J . ,  63 , Nature 198, 428* i s  

e s s e n t ia l ly  eq u iv a len t as an in d ex  term to  "euphenics* (W einstock, 

1971). Whereas minor errors in  fr e e  index terms ( e .g .  s p e l l in g  

m istakes in  t i t l e  words) or even c o n tr o lle d  index terms ( e .g .  

s in g u la rs  for p lu r a ls )  can be sp o tte d  f a i r l y  e a s i l y  and may not 

have a ser io u s  e f f e c t ,  errors in  re fe ren ces  are g en era lly  not 

obvious, and may mean tt^-t th e  source cannot b e tra ced . Apart 

from the sim ple r e la t io n  betw een volume number and year w hich  

obtains fo r  many jou rn a ls , and th e au thor in d ex  to  a volume which  

lin k s  authors to  page numbers, th e r e  i s  l i t t l e  redundancy in  a 

re fe r e n c e .

D is q u ie t in g ly  high erro r  r a te s  in  re fe r e n c e s  have been  

reported  in  th e  l i t e r a t u r e .  T erry ( 1965) examined the 46 e n tr ie s  

given in  SCI fo r  an author in  th e  f i e l d  o f  quantum th eory .
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E leven o f  them had some error in  the page, volume or y ea r , aid  

one c i t e d  the wrong jou rn a l. These errors w ere n o t the f a u l t  

o f  SCI, but were p resen t in  th e o i i ^ n a l  p ap ers. Martyn ( 1965) 

a ls o  found errors in  re feren ces  when us ing  SCI in  the f i  e ld s  o f  

b io lo g y  and ch em istry , but the proportion  was very much low er than  

th a t found by Terry. He cons id ered  th a t checking eveiy  re fe ren ce  

in  a paper was an im p ossib le  ta sk  fo r  th e  com pilers of SCI, and 

placed  th e  r e s p o n s ib i l i t y  on authors, r e fe r e e s  and e d ito r s .

In th e  e a r ly  days o f SCI, c i ta t io n s  appeared e x a c tly  as in  

the o r ig in a l paper as regards a t  h o rs’ names, is s u e  numbers, 

journal t i t l e s ,  e t c .  (except f o r  a few standard ab b rev ia tion s  

such as J f o r  'J o u rn a l') (Martyn and G i lc h r i s t ,  1968). This le d  

to  sep arate e n tr ie s  fo r  the same paper -  e . g .  under SNAPE,

SNAPE, F, AND SNAPE FJ (Martyn, 1965)» Thompson ( l 9 l 8 ) ,  in  using  

the 1974 SCI to  tra ce  papers by G.E.P. Box found d u p lic a t io n  due 

to :

1. Incom plete t i t l e s  cf jo u rn a ls

2 . In co rrec t s p e l l in g  of jo u rn a l t i t l e s

3 . In correc t jou rn a l t i t l e s  ( e .g .  'S o c ie ty ' f o r  

'A sso c ia tio n  ' )

4* V aria tion s in  ab b rev ia tion  o f journal t i t l e s

5 . Incom plete b ib lio g r a p h ic a l d e t a i l s

6 . V a r ia tio n s  in  b ib lio g r a p h ic a l d e t a i l s  ( is s u e /d a te )

7 . In co rrec t b ib lio g r a p h ic a l d e ta i l s  ( e .g .  wrong 

page number)

8 . Combinat! ans o f  the above

9 . Omission o f  one or more i n i t i a l s  o f th e  author.

He quoted a l e t t e r  from T.H. Rosen o f the I n s t i t u t e  o f  S c ie n t i f i c
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Inform ation  in d ic a t in g  that th e y  had an algorithm  for t i t l e  

u n if ic a t io n  u sin g  a ttr ib u te s  which 'in c lu d e  the f i r s t  fo u r  

ch a ra cters  of the a u th or's  la s t  name, the f i r s t  ch aracter o f  

the jo u rn a l t i t l e ,  and the volume, page and year o f the jo u r n a l.'  

The number o f  var ia n ts  appearing in  SCI does now seem to have been  

reduced, but they  are s t i l l  q u ite  n o t ic e a b le  fo r  some au th ors.

Fondin (1976) looked a t I8l1 r e fe ren ces  given in  a r t ic le s  

in  th ree  French p o l i t i c a l  and economic jo u r n a ls . Of th e s e , he 

claim ed th a t 254 were u n su ita b le  for  c i t a t io n  in d ex in g  because  

70 (5 .9 ^ ) had no d a te , 93 (5* 1^) were anonymous, and 9l (5%) 

r e fe rred  to a source 'incom patib le avec l e  systèm e de rec h e r c h e '. 

One aw aits w ith in t e r e s t  reports on searches u s in g  the S o c ia l  

S c ie n c es  C ita tio n  Index ani Arts and Humanities C ita ti on Index.

6 .3  NUMBERS OF REFERENCES

6 . 3.1 Experim ental study

In Chapter 4 , the stru ctu re  o f  t h ir t y  experim ental papers in  

each o f ten  journals was examined in  some d e t a i l .  To g a in  a 

fu r th er  in s ig h t  in to  the use of ex te r n a l in fo im ation  in  such 

papers, th e  numbers o f  referen ces  in  each o f  the fo u r  se c t io n s  o f  

the papers were counted. (The Journal o f  Chemical P h y s ic s , which  

was in clud ed  in  the a b str a c ts  study on ly  fbr a s p e c ia l  com parison, 

was e lim in a ted  from th is  s tu d y .)  The mean numbers fo r  each jou rn a l 

are g iv en  in  Table 6 .4 . The t o t a l  number o f  re fe ren ces  per paper 

does n o t equal the sum of the mean numbers fo r  each s e c t io n  because  

the same referen ce  may appear in  more than one s e c t io n . The mean 

numbers o f  referen ces  per IOO words o f  t e x t  were a ls o  c a lc u la te d ,  

to  compensate for the d if f e r e n t  len gth s of the various s e c t io n s .
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The t o t a l  number o f  r e fe r e n c e s  per paper was counted fo r  two fu r th er  

jo u r n a ls , th e  E n ^ ish  H is to r ic a l  Review and P h ilosop h y , and fo r  th e  

1947 and 19&2 volumes o f so ne o f th e  o th er  jo u rn a ls . French and 

German p h y sica l ch em istry  journals were a lso  in clud ed .

By fa r  the g r e a te s t  mean number o f re feren ces  per a r t i c l e  was 

found in  th e E n ^ ish  H is to r ic a l  Review. H istory  m ust, however, 

be counted as a s p e c ia l  c a s e , because most of th e  r e fe r e n c e s  are  

t o  'sou rce m a ter ia l' such a s  m anuscripts, l e t t e r s ,  m inutes of 

com m ittees, law r e p o r ts , e t c . ,  ra th er than  to  other research  papers, 

(when th ere  are many re feren ces  to a s e r ie s  o f  sources i t  is  

d i f f i c u l t  to  d ecide what c o n s t itu te s  a d i s t in c t  r e fe r e n c e . The 

p ractic  e o f the Arts and Humanities C ita tio n  Index was th ere fo re  

fo llo w e d .)  Y/hereas in  other su b jec ts  th e  mean number o f re feren ces  

per paper g iv es  a rough id ea  o f t h e  mean number o f tim es th a t a 

paper in  th a t su b jec t i s  c i t e d  (though th e d is tr ib u t io n  i s  h i ^ l y  

skew -  s e e  e .g .  G a r fie ld , 1964) ,  th is  is  not the

ca se  in  h is to r y , as source m aterial does not c i t e  research  papers. 

However, each re fe ren ce , to source m ateria l or t è  o th er  papers, 

c o n s t itu te s  a d i s t in c t  en try  p o in t in  the c i t a t io n  in d ex , so th ere  

are fa r  more for h is t o r ic a l  papers than fo r  papers in  o ther s u b je c t s .

H istory  ap art, the jou rn a l c o n ta in in g  most re fe ren ces  per 

paper was th e  Journal o f  Pharmacology and E xperim ental T h erap eu tics , 

and th ose w ith  few est were Language and Speech and Philosophy  

(where some o f  th e  re fe ren ces  might a lso  be regarded as 'source  

m a te r ia l ' ) .  This d is tr ib u t io n  is  probably due la r g e ly  to the  

volume of work published in  each area, pharmacology having many 

jou rn als w ith  many papers in  each , w h ile  language and ph ilospphy  

have r e la t iv e l y  few jou rn als and few papers. An a d d it io n a l fa c to r  

may be t h a t ,  because o f  th e  low er use o f current awareness and
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in form ation  r e tr ie v a l  s e r v ic e s  in  Ihe h u m an ities , auü iors are le s s  

aware o f r e la te d  work.

The se c t io n s  of th e  paper in  which most re fe ren ces  were made 

were the in tro d u ctio n  and d is c u s s io n . The r e la t iv e  numbers in  

the two s e c t io n s  h elp  to  support the remarks made in  S e c tio n  I f ,6 .If 

th a t in  th e  s o c ia l  s c ie n c e s  the co n tr ib u tio n  o f  th e stu d y  to  

th a t area  o f knowledge i s  s e t  out in  the in tro d u ctio n , and once 

th e r e s u lt s  are known th ere  i s  l i t t l e  more to d is c u s s .  In th e  

n a tu ra l s c ie n c e s ,  on th e  o th er  hand, the s ig n if ic a n c e  o f  the f in d in g s  

fo r  the s p e c ia l t y  concerned i s  considered  in  the d is c u s s io n . Thus 

the numbers o f re feren ces  in  the d isc u ss io n  se c t io n s  o f papers 

in  Language and Speech , the Journal o f  S o c ia l P sychology, and 

Sociom etry are low compared w ith  ih o se  in  th e  n atu ra l s c ie n c e s .

The d e n s ity  o f re fe ren ces  per hundred words was always s ig n i f i c a n t ly  

h igh er in  th e  in tro d u ctio n  s e c t io n  than in  the d is c u s s io n  se c t io n  

( e .g .  t  = 2f.7j p —  0 .0 0 1 , for  Language and Speech) .  Thus 

r e fe ren ces  are g e n e r a lly  re ferred  to  b r i e f l y  in  in tr o d u c tio n s ,  

but d e a lt  w ith  in  more depth in  d is c u s s io n s .

The numbers o f  re fe ren ces  in  ih e  exp erim en ta l s e c t io n  were 

low est in  th e Journal o f  S o c ia l  Psychology and S ociom etry , and 

th ese  jou rn a ls  are a ls o  among the low est fo r  d e n s ity  o f  re fe ren ces  

in  th a t s e c t io n .  The number was h ig h e st  in  th e  Journal o f  

Pharmacology and E xperim ental T h erap eu tics, and th e  d e n s ity  was 

h i p e s t  in  J .C .S . Faraday T ran saction s. These r e s u lt s  accord  

w ith  th e  remarks made in  S e c tio n  2f,6 .2  th a t  th ere  seems to  be 

more use o f p rev io u sly  rep orted  nethods in  th e  n a tu ra l s c ie n c e s ,  

whereas th e  d e sc r ip t io n  o f  the method in  psychology papers
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tends to be p e c u lia r , and d escr ib ed  in  great d e t a i l .

A ll  th e  journals had an average o f  a t  le a s t  0 .7  r e fe ren ces  

per paper in  the r e s u lt s  s e c t io n , confirm ing th a t t h i s  s e c t io n  

i s  used fo r  more than ju st rep o rtin g  the r e s u lt s  o f "the experim ent. 

The number was g rea te st in  J .C .S . Faraday T ran saction s. P h y s ic a l  

chem istry  does not u su a lly  requ ire the lon g  * ob servation al*  type  

o f  r e s u lt s  s e c t io n  vhich occurs in  the l i f e  s c ie n c e s ,  and the 

a c tu a l experim ental r e s u lt s  are u su a lly  in  th e  fo m  o f  ta b le s  

or graphs. Thus th e t e x t  i s  l ik e ly  to co n ta in  a f a i r  amount o f  

comparison w ith  other work, lead in g  to  a r e la t iv e ly  h igh  d e n s ity  

o f  r e fe r e n c e s .  In the l i f e  and s o c ia l  s c ie n c e s ,  the r e s u l t s  

s e c t io n  i s  mainly composed o f ob serva tion s made during the 

experim ent b ein g  d escr ib ed , and so has a r e la t iv e ly  low d e n s ity  

o f r e fe r e n c e s .

The on ly  s ig n if ic a n t  d if fe r e n c e s  found between the numbers 

o f re feren ces  in  th e  B r i t is h ,  French and German p h y sica l chem istry  

jou rn a ls were ( i )  the Z e i t s c h r i f t  fu r  p h y sik a lisc h e  Chemie 

(L e ip z ig ) had s ig n i f ic a n t ly  fewer re fe r e n c e s  per paper than d id  

J .C .S . Faraday T ran saction s, e s p e c ia l ly  in  th e  d is c u s s io n  s e c t io n s ;  

and ( i i )  the Z e it s c h r if t  fur p h y sik a lisch e  Chemie (L e ip z ig )  

had s ig n i f ic a n t ly  few er re feren ces  per paper than did  the  

Z e it s c h r i f t  fu r  p h y sik a lisc h e  Chemie (VBesbaden) ( t  = 2.74-,

£  Ch: 0 .01  ) y with th e  main d if fe r e n c e  in  th e  in tro d u ctio n  s e c t io n s .  

The reason  fo r  the low number of re fe ren ces  in  the E ast German 

journal may be th a t the authors (m ainly from conmunist and th ir d -  

world c o u n tr ie s )  have l e s s  access to  the l i t e r a t u r e ,  or perhaps 

are w orking in  l e s s  a c t iv e  f i e l d s .
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The T ransactions o f  th e  Faraday S o c ie ty , Journal o f  S o c ia l  

P sych o logy , and Sociom etry showed s ig n i f ic a n t  in crea ses  in  t h e ir  

numbers o f  re feren ces  between 1962 and 1973» p r in c ip a lly  in  the 

in tr o d u c tio n  and d is c u s s io n  s e c t io n s .  I t  seems u n lik e ly  th a t  th e  

advent o f  c i ta t io n  indexes was r e sp o n sib le  fo r  th ese  in c r e a se s .  

(The S o c ia l S c ien ce  C ita t io n  Index did n o t commence u n t i l  1973*)

A more l i k e l y  exp lan ation  i s  the in cr ea se  in  th e volume o f  

p u blish ed  work re lev a n t to  each new paper. This is  e s p e c ia l ly  

the ca se  in  the s o c ia l  s c ie n c e s ,  where th ere  may a ls o  be a 

developm ent towards g rea te r  fo rm a lisa tio n  as a s c ie n c e , w ith  more 

e f f o r t  to r e la te  new s tu d ie s  to  e a r l ie r  experim ents and t h e o r ie s ,  

rath er than rep orting  them in  i s o la t io n ,  ( in  th e  194-7 sam ple, 

f iv e  papers in  the Journal o f  S o c ia l P sychology had no re feren ces  

in  t h e ir  in tr o d u c tio n s . In the 1973 sam ple, none d id .)

To some e x te n t, the c i t a t io n  of in c r e a s in g  numbers o f  

r e fe ren ces  in  a sp e c ia lism  may be s e lf -p e r p e tu a t in g . Once one 

author c i t e s  se v e r a l e a r ly  papers, subsequent authors w i l l  a ls o  

be aware of th e se , and may c i t e  them to o .

6 .3*2  Comparison w ith  p rev ious work

Two previous s tu d ie s  have looked a t th e  d is tr ib u t io n  o f 

c i ta t io n s  among th e  s e c t io n s  of experim ental papers. Bertram

( 1972) su ggested  th a t the amount of in form ation  c ite d  v a r ie s  

s ig n i f ic a n t ly  w ith  th e  s e c t io n  in  which the c i t a t io n  i s  made. 

From stu d y in g  the c i t a t io n s  made in  f i f t y  papers in  each cf th e  

Journal o f  Organic C hem istry and the Journal of the American
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Chemical S o c ie ty  fo r  1966, she found th a t  c i t a t io n s  from th e  

in tr o d u c tio n  tend to r e fe r  to the whole o f  th e  c i te d  a r t i c l e s  

( s e t t in g  th e  p resen t study in  con tex t) c i t a t io n s  from the  

experim ental s e c t io n  are l i k e l y  to  r e fe r  to  sm all h i t s  o f m ater ia l 

(methods and tech n iq u es), and c i ta t io n s  from the r e s u lt s  and 

d is c u s s io n  se c t io n s  tend to  c i t e  sen ten ces or paragraphs o f  th e  

c i te d  a r t i c l e s  (which the f in d in g s  o f  the c i t i n g  paper confirm  

or c o n tr a d ic t ) .  Her r e s u lt s  in d ic a te  th a t ,  on average, 3*5 

c i ta t io n s  were made in  th e  t i t l e  or in tr o d u c tio n , 2 .2  in  the  

experim ental s e c t io n , and 5*2 in  the r e s u l t s  and d is c u s s io n  

s e c t io n s  of the papers. These f ig u r e s  are ra th er lower th an  I  

found f o r  the p h y sica l chem istry jou rn a l. T ransactions o f  th e  

Faraday S o c ie ty , but show roughly the same d is tr ib u t io n .

Voos and Dagaev (1976) were a lso  concerned w ith  whether there  

i s  a d if fe r e n c e  in  the v a lu e  of a c i t a t io n  depending on where 

in  the body o f the c i t i n g  a r t ic le  i t  o ccu rs . They looked a t  

the f i r s t  two and the tw en ty-n in th  and t h i r t i e t h  o f the '1970  

papers most freq u en tly  c ite d  from 1970-73’ (G a rfie ld , 1973)* 

A r t ic le s  1, 2 and 29 were in  the b iom ed ical f i e l d .  On average  

about 55^ o f  referen ces to them were in  in tr o d u c tio n s , 10^ 

in  experim ental s e c t io n s ,  and 35^ in  r e s u l t s  and d is c u s s io n  

s e c t io n s .  S in ce th ere  w ere no c o n tr o ls , i t  i s  hard to know 

what to  make of th ese  f in d in g s .  My r e s u lt s  showed th a t th e  

p roportions o f c i ta t io n s  made in  in tro d u ctio n s  were about 26^  

in  the Journal of Pharmacology and E xperim ental T h erap eu tics,

3Q% in  the Lancet, and in  Annals of B otany, so  th e  h ig h ly -  

c i te d  papers would seem to  r e c e iv e  th e ir  c i ta t io n s  more o fte n  

in  in tro d u ctio n  se c t io n s  than do other papers.
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S ev era l e a r l ie r  s tu d ie s  have reported  va lu es fo r  th e  numbers 

o f  r e fe ren ces  per paper in  d if f e r e n t  a r e a s . Kaplan ( 1965) 

found th a t  fo r  journals published  by the Chemical S o c ie ty  

and the American Chemical S o c ie ty  the mean was 18.7 re fe ren ces  

per paper in  1961, w h ile  f o r  the Lancet and the B r it is h  M edical 

Journal i t  was on ly  He commented: ' I t  i s  not y e t  c le a r  why

th ere  should be approxim ately four tim es as many re feren ces  per  

a r t i c l e  in  a chemical journal as in  a m edical one . . . .  I t  i s  

. . .  p o s s ib le  that the observed d if fe r e n c e s  are due to  d i f f e r e n t  

norm ative standards for  c i t a t io n s  in  the m edical and chem ical 

f i e l d s .*  The value fo r  chem ical journals f i t s  in w ith  my r e s u lt s  

fo r  the T ransactions o f th e  Faraday S o c ie ty , but K aplan's va lu es  

fo r  the m edical jou rn als are con sid erab ly  low er. I  can on ly  

assume th a t  he included  a l l  kinds o f a r t i c l e s  in  th ese  jou rn a ls  

( e .g .  le a d in g  a r t i c l e s ,  'new in v e n t io n s ' ,  'm edical e d u c a tio n ', 

'p o in ts  o f  v ie w ', and 'a n n o ta t io n s ') ,  ra th er than ju s t  experim ental 

s tu d ie s  as I d id . Papers in  experim ental m edicine ( e .g .  th o se  o f  

th e Journal o f Experim ental Pharmacology and Experim ental 

T h erap eu tics) are c e r ta in ly  not in f e r io r  to  th o se  in  chem istry  fo r  

numbers o f  r e fe r e n c e s .

Some f ig u r e s  fo r  th e  Journal of B a c te r io lo g y  were g iv e n  by  

K ull ( 1965)» In 1950, the mode of the number o f  r e fe r e n c e s  was 

6-7  ( 14^ ) ,  though th e  bulk o f  papers c i te d  con sid erab ly  more. In  

1963, the most common v a lu es  were 12 ( l 2^) and 16 ( l  1^). Many 

c ite d  over 30 and one c i t e d  63. K ull commented th a t ,  a t about 

30 re feren ces  per p rin ted  page, t h i s  rep resen ted  a co n sid era b le
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amount o f  space devoted to r e fe r e n c e s .

Meadows ( l9 6 ? )  noted th a t between 1934 and 19^4 th ere was an 

in crea se  o f  about 50^ in  the re fe ren ces  per paper in  th e Monthly 

N otices o f the Royal Astronom ical S o c ie ty , w hich was only p a r t ly  

e x p lic a b le  by the in crea se  in  th e  average length  o f  the papers.

X hignesse and Osgood (l9 6 ? ) were concerned p r in c ip a lly  w ith  

the c i t a t io n s  w ith in  a network of 21 p sy c h o lo g ic a l jo u rn a ls . These 

in crea sed  by 69^ from 1950 to  i9 6 0 , w hile  the t o t a l  number of 

a r t ic l e s  published  rose  by 50^* (?fith the b ir th  of new journals  

during th a t  p eriod , though, the t o t a l  amount o f  p o te n t ia l ly  c i te a b le  

l i t e r a t u r e  must have grown by more than  t h i s . )  In i9 6 0 , the 

average number of re feren ces  per paper was 1 1 .6 . The jou rn a l w ith  

le a s t  was the Journal of C lin ic a l  Psychology w ith  5 .8 :  the Journal 

o f  S o c ia l  Psychology had 1 0 .3 , which i s  somewhat h i^ e r  th an  my 

value o f  8 .9  in  1962 fo r  experim ental papers on ly . (The journal 

used to  carry  rev iew -type papers w ith  con sid erab ly  more re feren ces  

on a v e r a g e .)

An in v e s t ig a t io n  o f  e ig h t  American jou rn a ls concerned w ith  

communication research  (Parker e t  a l . ,  196?) showed a median o f

8 .4  re feren ces  per paper in  1950, 9*4 in  1955, and 15*2 in  196O 

and 1965. Meadov/s ( l9 7 4 ) su ggested  th a t in crea ses  in  most areas  

seemed to  be le v e l l in g  o f f  a t  around 15 referen ces  per paper, 

though th e  l im it  depended on both th e su b jec t area dnd th e  

le n g th  o f  the paper. The r e s u l t s  in  Table 6 .4  su ggest th a t  t h is  

f ig u r e  may have been prem ature.

As regards d if fe r e n c e s  between jou rn a ls  p u b lid ied  in  

d if f e r e n t  co u n tr ie s , G arfie ld  (l9 7 6 ) reported  th a t ,  w h ile  the 

average number o f re fe ren ces  per a r t i c l e  over a l l  jou rn a ls  in  

th e 1974 S cience C ita t io n  Index was 13*1, fo r  a r t i c l e s  from
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French jou rn a ls i t  was 8 .8 ,  and for a r t i c l e s  from German jou rn als  

i t  was 15»7 (G a rfie ld , 1976a). For a r t i c l e s  from the 73 East 

European journals (which d id  not in clud e R ussian  on es) the  

average was 8 .6 , (G a r fie ld , 1976b). These v a lu es  a re , o f  co u rse , 

dependent on th e  p a r tic u la r  jou rn a ls  included  in  S c ien ce  C ita t io n  

Index, and e s p e c ia l ly  on the proportion o f review  a r t i c l e s .

6 .A THE SIGNIFICANCE OF REFERENCES

Sonfô journals now in c lu d e  in s tr u c t io n s  t o  authors on l im it in g  

t h e ir  number o f  r e fe r e n c e s . The American Journal o f P h ysio logy  

s t ip u la te s  th a t 're feren ces  must be lim ite d  to  d ir e c t ly  p e r t in e n t  

published  works or papers t in t  haye been accep ted  fo r  p u b lica tio n »  

U su ally  th is  is  ach ieved  w ith a t o t a l  number o f  le s s  than  

t h ir t y .  * The American Journal o f  O b stetr ic s  and Gynecology 

encourages authors to  lim it  th e ir  re feren ces  to 16, and the  

Annal s  o f  In te rn a l M edicine s t a t e s  th a t r e fe ren ces  should in  

general not exceed one per 100 words o f  t e x t .  The Journal o f  

Pharmacology and E xperinenta l T herapeutics in s tr u c ts  th a t  

'Except in  extraordinary c ircu m stan ces, no more than four  

re feren ces  sh ou ld  be c i te d  in  support o f  any given  p o in t.'

The id ea  o f  inroosing a l im it  on th e  c i t a t io n  of other  

documents r a is e s  the q u estio n  of why r e fe r e n c e s  are g iven  a t  

a l l .  We in stock  ( l9 7 l )  w rote th a t 'S c i e n t i f ic  tr a d it io n  req u ires  

th a t when a rep u tab le  s c i e n t i s t  or te c h n o lo g is t  p u b lish es an 

a r t i c l e , he should r e fe r  to e a r l ie r  a r t ic le s  which r e la te  to his 

theme. These re feren ces  are supposed to id e n ti fy  those e a r l ie r  

research ers whose con cep ts , methods, ap p aratu s, e tc .  in sp ir e d  or
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were used by the author in  d evelop in g  h is  own a r t i c l e . Some 

s p e c if ic  reason s fo r  using c i ta t io n s  are as fo llo w s:

1. Paying homage to p ioneers

2 . G iving c r e d it  fo r  re la ted  work

3* Id e n tify in g  m ethodology, equipment e t c .

4* Provid ing background reading  

5* C orrecting o n e 's  cwnwork 

6 . C orrecting the work o f  othe rs 

7* C r it ic is in g  prev ious work

8 . S u b stan tia tin g  cla im s

9 . A le r t in g  research ers to  forthcom ing work

10. Provid ing leads t o  poorly  d issem in ated , 

poorly  indexed or u n cited  work

11. A u th en tica tin g  data and c la s s e s  of f a c t  -  

p h y sica l con stan ts e tc .

12. Id e n tify in g  o r ig in a l  p u b lic a tio n s  in  which 

an iid e a  or concept was d isc u sse d

13. Id e n tify in g  the o r ig in a l p u b lic a tio n  d escr ib in g  

an eponymic concept or term as e .g .  Hodgkin's 

d is e a s e ,  P a re to 's  law , F r ie d e l-C r a fts  r e a c tio n

14. D isc la im in g  work or ideas of o th ers

15. D isp u tin g  p r io r ity  claim s o f o th ers . '

D avies (l9 7 0 ) claim ed th a t such a r a t io n a lis e d  view o f

re fe ren ce  g iv in g  i s  about as r e le v a n t to what r e a l ly  happenas 

in  sc ie n c e  as the ph ilosopher of s c ie n c e 's  concern w ith  in d u ctio n ,

d ed u ction , h y p o th e s is , theory and law . He h eld  that th e  process

o f  g iv in g  a re feren ce  is  fr e q u e n tly  wayward, d ish o n est or  s e l f -
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cen tred . For exam ple, an author may tr y  to la y  claim  to  having 

had an id ea  f i r s t ,  show o f f  how w id e ly  read or u p -to -d a te  he 

i s ,  'k ick  someone in  the te e th ' by om ittin g  to  r e fe r  to  h is  

r e le v a n t paper, o r  sp ike c r i t ic is m  by a glow ing r e fe ren ce  to  a 

p o te n t ia l  c r i t i c .  He pointed  out th a t ju s t  because an author  

c i t e s  a re feren ces  i t  does not mean th a t he has seen  i t  -  

r e fe r e n c e s  may be 'accum ulated by a c c r e t io n ' .  He su ggested  

th a t th e  number o f  re fe ren ces  g iven  in  papers in  Nature cou ld  

be reduced from 25- 10 to  5 - 3 w ithout impeding sc ie n c e  and w ith  

a sa v in g  o f  money. May (196?) took the view th a t as authors 

would choose t h e ir  c i ta t io n s  to  serv e  t h e ir  own s c i e n t i f i c ,  

and p o l i t i c a l  and p erson a l g o a ls , ' in  th e  long run th ere  can be 

no s u b s t itu te  fo r  good index ing , a b str a c tin g  and a n a ly s i s . '

D avies went on to ask why, w ith  such an id io s y n c r a t ic  

background to r e fe r e n c e s , i t  was n e c e ssa iy  to  bother w ith  them a t  

a l l .  'P r a c t is in g  in s id e r s  know how a paper f i t s  in to  the main

stream  cf sc ien ce  and referen ces  are w asted on them. The 

in t e l l i g e n t  o u t s ü e r  . . .  i s  presumably s u f f i c i e n t l y  in t e l l i g e n t  

to w r ite  to us i f  he wants to know more. ' I  suspect th a t th is  

d iv is io n  o f  readers in to  ' in s id e r s '  and 'o u ts id e r s ' may be an 

o v e r s im p lif ic a t io n . There i s ,  fo r tu n a te ly , the o c c a s io n a l  

in n o v a tiv e  paper which i s  not m erely borne a lo n g  in  th e  mainstream  

o f s c ie n c e , but stands a t  th e  confluence of two or more stream s, 

some, perhaps, ra th er  q u ie t  a t  th a t s ta g e . A lso , do authors  

r e a l ly  want to o f f e r  reading l i s t s  on demand to  enquirers? I t  

could  be argued th a t o u ts id ers  should approach a new su b jec t  

area through textbooks or rev iew s, but the t r a d it io n a l  re fe ren ce  

l i s t  o f a relevan t paper provides a more s p e c i f i c  and u p -to -d a te  

b ib lio g ra p h y .

279



Some attem pts have been made to  a n a ly se  the fu n c t io n s  of 

re fe ren ces  in  samples o f  research  papers. Moravcsik and 

Murugeson (1975) used four fa c to r s:

1. Conceptual ( i . e .  th eory) or o p era tio n a l  

( i . e .  to o l)

2. Organic ( i . e .  r e a l ly  needed fo r  th e  paper) 

or p erfu n ction ary  ( i . e .  m erely acknowledging 

previous work).

3 . E vo lu tion ary  ( i . e .  b u ild in g  on th e  c i t e d  

paper) or ju x ta p o s it i  onal ( i . e .  ^  v in g  

an a ltera n t iv e  to  i t )

4 . Confirmât iv e  or n e g a t io n a l.

Some r e fe r a i ces were c l a s s i f i e d  as 'red un d an t', when o th er  

re fe ren ces  made the same p o in t . Moravcsik and Murugeson analysed  

th e  r e fe r e n c e s  g iv en  in  30 papers on t h e o r e t i c a l  high energy  

p h ysics  in  the P h y sica l Review in  th ese  term s. About 50^ of 

th e  re feren ces  were con cep tu a l, 60^ were organ ic , 60^ were 

e v o lu t io n a iy , 87^ were confirm atory , and 31^ were redundant. 

Chubin and Moitra ( l9 7 5 ) used a s l i g h t l y  d if f e r e n t  breakdown, 

and compared th e o r e t ic a l  w ith exp erim en ta l papers and papers 

witti l e t t e r s .  Th^ c l a s s i f i e d  about 50^ o f r e fe r e n c e s  as 

'a f f i r m a t iv e - e s s e n t ia l ' ,  45^ as 'a ffirn a tiv e -su p p lem en t ary ' ,  

and 3% as 'n eg a tio n a l ' .

Cawkell (1977) t r ie d  to  a n a lyse  the re feren ces  nade in  

a r t i c l e s  in  Nature in  th e  same terms . He found i t  most d i f f i c u l t  

to  id e n t i f y  'p erfu n ction ary ' or 'redundant' r e fe r e n c e s . He 

quotes as an example 'binds to th e  tryptophan op erator and 

b lock s trans c r ip t io n (5 “ lO) ' .  On exam ining the s ix  a r t i c l e s ,

5 to 10, he found th a t they seem to b u ild  on each o th e r , and
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so w ere a l l  d eserved ly  c i t e d .

The coming o f th e  S c ien ce  C ita t io n  Index and l a t e r  th e  

S o c ia l  S c ien ces  C ita t io n  Index f a c i l i t a t e d  the branch of research  

known as 'c i t a t io n  a n a ly s i s ' .  This resea rch  i s  la r g e ly  used  

fo r  p u ttin g  th in g s in  order, which 'th in g s ' may be jo u rn a ls , 

p ap ers, au th ors,or the o rg a n isa tio n s to which authors b e lo n g , 

Martyn (1975) has review ed some o f  the o b jec tio n s  to th e  r e s u lt s  

o f  such e x e r c is e s , and  th e  precau tion s which ought to  be taken . 

R ecogn ition  th a t papers nay be c i t e d  in  a 'perfunctionary* way 

-  i . e .  acknowledged as r e la te d  s t u i i e s ,  ra th er th an  used -  or  

even 'n e g a t io n a lly ' i s  a lso  an im portant c o n s id e r a tio n . Some 

authors have su ggested  th a t th e  u se  o f c i ta t io n s  to  eva luate  

authors w i l l  le a d  to  abuse o f  the r e fe r e n c in g  system  -  fo r  

example:

I f  c i t a t io n  in d ex in g  becomes a b a s is  fo r  promotion 

and ten u re j^of c o l le g e  and u n iv e r s ity  s ta f f^  , 

fo r  grants and fe llo w s h ip s , the im p lica tio n s  

for  one's own fo o tn o te s  are c l e a r .  In the  

m arketplace o f  id e a s , th e  fo o tn o te  i s  the  

u n it o f  currency; to fo o tn o te  an author i s  t o  

c a s t  a v o te  for  h is  tenure or g ra n t. One 

should th e r e fo r e  be ju d ic io u s  in  h is  fo o tn o tin g :  

fo o tn o te  fr ie n d s  and d on 't fb o tn o te  enem ies.

The most l i k e ly  consequence w i l l  be an in f la t io n  

o f  c i ta t io n s ;  as th e  important cf b ein g  footn oted  

becomes in c r e a s in g ly  c le a r , each au th or w i l l  

fo o tn o te  more peop le -  to  ga in  th e ir  fr ie n d sh ip  

and th e ir  fo o tn o te s  in  r e tu rn . The average
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number of c i ta t io n s  per author w i l l  creep up,

ard. th e  standards w i l l  have to be r e v ise d  to

r e f l e c t  the new fo o tn o tin g  p r a c t ic e s .

(w ien er, 1974-)

How fa r  such p r a c tic e s  have le d  to  th e  in c r e a se  in  the  

average number o f c i ta t io n s  per paper in  recent y ea rs , and to the

need fo r  e d i t o r ia l  l im ita t io n  on numbers o f  re feren ces  a s  quoted

e a r l ie r  in  th is  S e c t io n , would be hard to judge. As shown in  

Table 6 .4 ,  th ere  have been s ig n i f ic a n t  in c r e a se s  during the  

period  1962-1973, but th ese  have taken p la ce  in  s o c ia l  scdLeace 

journals to o , v h ich  were n ot covered by c i t a t io n  indexing  u n t i l  

1973.

As mentioned in  S e c t io n  6 .1 ,  I  am not concerned w ith  the  
in form ation  about s c i e n t i f i c  s ta tu s  or p ro cesses  which 
can be drawn from c i t a t io n  in d ex es , but on ly  w ith  th e ir  use in

b ib lio g r a p h ic a l c o n tr o l. Some authors have suggested  th a t  the

in tr o d u c tio n  o f c i t a t io n  indexes would lead  to more a t te n t io n

being g iv e n  to  t h i s  fu n c tio n  o f r e fe r e n c e s . De S o lla  P r ice

( 1964) con sid ered  'now th a t c i ta t io n s  to prev ious work have

become a valuab le t o o l  fo r  l i t e r a tu r e  in d ex in g , r e fe r e e s  and

e d ito r s  should r e je c t  b ib lio g ra p h ie s  th a t  are e ith e r  in s u f f ic ie n t

or padded', and Cleverdon ( 1965) w rote: 'Perhaps the time i s

coming when ed ito rs  o f  s c i e n t i f i c  jo u rn a ls  should take th e  same

a c t iv e  s te p s  to obtain  a h i ^  q u a lity  o f  c i t i n g  as many have

r e c e n t ly  been doing fbr a b str a c ts  and t i t l e s .  ' M argolis ( 1967)

con sid ered  th a t 'Extended use o f  c i t a t io n  in d exin g  may w e l l  lead

to  g en era l impro vene n t o f standards, as a r e s u lt  o f  e d it o r ia l

p o lic y  and reco g n itio n  o f moral o b lig a tio n s  on the part of the

a u th ors. But a more r e a l i s t i c  m otive . . .  cou ld  be the a u th o r 's
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s e l f - i n t e r e s t  in  fe e d in g  the index w ilh  re lev a n t in form ation  so 

th a t he may reach h is  rea d ers. He knows th a t h is  a r t i c l e  

may be overlooked i f  i t  does not c i t e  p e r t in e n t  l i t e r a t u r e .*

(The l e v e l  of use o f c i ta t io n  indexes found in  the s tu d ie s  

reported  in  S ec tio n  6.1 su ggests  th a t t h i s  i s  not a s e r io u s  

danger a t  p r e se n t .)

Martyn (l9 7 5 ) con sid ered  th a t c i ta t io n s  fb r fr iv o lo u s  

rea so n s , such as c i t a t io n s  of l ik e ly  r e f e r e e s ,  and r e fe r e n c e s  

to  'A lic e  in  Wonderland' (one of w hich he made h im s e lf ) ,  are  

r e la t iv e ly  few in  number, so th a t 'a t  the very  l e a s t ,  i t  i s  

sa fe  to  say tte it  when a item  i s  c i t e d ,  the c i t i n g  author has 

heard o f the re feren ce  and b e lie v e s  i t  to be s i f  f i c i e n t l y  

re lev a n t to the to p ic  o f  h is wo ik , or to  a statem ent or  rem rk  

con ta in ed  in  i t ,  to  be w orth c i t i n g ' .

As i l lu s t r a t e d  in  W einstock 's l i s t  in  S ec tio n  6 .1 ,  

'n e g a t io n a l' referen ces  are fa r  from ir r e le v a n t  in  in form ation  

r e t r ie v a l ,  and 'redundant' re feren ces  in  a paper are probably  

a l l  re lev a n t to o ; indeed , th ey  may h elp  to  speed the p rocess o f  

assem bling referen ces  u sin g  a c i t a t io n  index or re feren ce  l i s t s .  

N eith er  Moravcsik and Murugeson (l9 7 5 ) nor Chubin and M oitra  

( 1975) seem to  have needed a ca tegory  ' f r iv o lo u s ' .  Perhaps 

th e most important q u estio n  about the use o f  c i t a t io n  indexing  

i s  what i s  th e e f f e c t  o f  re feren ces  r e le v a n t only to a 

's ta tem en t or remark' in  the paper, ra th er  than  to  i t s  e n t i r i t y .  

Cleverdon ( 1964) w rote: 'Most of the r e fe r e n c e s  which an author  

c i t e s  a re  not d ir e c t ly  r e le v a n t to  the main theme of th e  paper, 

and the r e s u lt s  i s  th a t a h i ^  p roportion  o f  the papers to  which
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one i s  r e fe r r e d  w i l l  be o f  no in t e r e s t . '  (At th a t tim e the  

S cien ce  C ita t io n  Index did not g iv e  th e  t i t l e s  o f  c i t i n g  pap ers, 

and th e  search er had to  go to the o r ig in a l  to  judge i t s  r e lev a n ce . 

This has now been made good by the in c lu s io n  o f th e  Source  

In d ex .) The value o f  in c lu d in g  t i t l e s  in  referen ces  l i s t s  was 

s tr e s s e d  in  S ec tio n  6 .2 .2 .

Bertram 's (1972) f ig u r e s  g ive  some data re levan t to  the 

complementary problem: how much o f  th e  c i t e d  paper i s  r e le v a n t  

to  the c i t i n g  paper? Of the 1084 c i ta t io n s  made in  f i f t y  

papers in  chem istry, 42^ re ferred  t o  the whole theme of th e  

c i t e d  paper, 45^ to  part o f  i t ,  and 13^ to  p a r tic u la r  words in  

i t . .  As mentioned in  S e c tio n  6 .3 .2  c i t a t io n s  from the in tr o d u c tio n  

were most l i k e ly  to r e fe r  to  the w hole o f  the c i te d  paper (75^ ). 

Some fu r th e r  data are g iv en  in  B arlup 's s tu d y  below.

6 .5  EXPERIMENTS ON THE REIEVANCE AND IBE OF CITATIOBB

Some op in ions on the u se fu ln ess  o f  c i ta t io n s  and c i t a t i o n  

in d exes were review ed above. In i h i s  s e c t io n ,  some experim ental 

s tu d ie s  reported in  th e  l i t e r a t u r e  are d iscu sse d  which bear on 

th e  va lu e o f c i t a t io n  indexes as to o ls  fo r  in form ation  r e t r ie v a l .

W aldart ( 1964) co neared the u se  of the 1964 S c ien ce  C ita t io n  

Index (SC l) and seven  co n v en tio n a l a b stra c tin g  and indexing  

s e r v ic e s  in  com piling a b ib liograp h y  on la s e r s .  A s in g le  

re feren ce  was used as the en try  p o in t to SCI, and 'c y c lin g '  

was not employed. Only A pplied  S c ien ce  and Technology Index 

and S o lid  S ta te  A b stracts  con tr ib u ted  a h i ^ e r  proportion  of 

unique re feren ces  than  SCI. I t  took  380 minutes to  f in d  124 

re fe ren ces  from th e  conventional sou rces and 120 m inutes to
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produce 40 from SCI -  about 3 m inutes per re feren ce  in  each c a s e .

Martyn ( 1965) s ta r te d  w iih  a b ib lio g ra p h y  of 1094 referen ces  

on the sem iconductor p ro p ertie s  o f g a lliu m , coverin g  1950 to  

A p r il 1964. Of th e s e , 49 were dated  I 964, and 22 (45^) appeared  

as source item s in  the f i r s t  th ree  q u a rter ly  is s u e s  of th e  19&4 

SCI. ( E i ^ t  lære were in  the annual i s s u e ,  b r in g in g  the coverage 

up to  61^ .)  A ll 1094 referen ces  were used as en try  p o in ts , and 

163 were recorded by SCI as having been c i t e d .  F i f t y - f i v e  of 

th e se  le d  to re lev a n t r e f e r e ices o n ly , 80 to 'n o ise*  re feren ces  

o n ly , and 28 to  b o th . A lto g eth er , 83 le d  to  20 out o f the 22 

source item s, and 67 a d d it io n a l re feren ces  in  Januaiy-A pri 1 

1964 were r e tr ie v e d . Of th e s e ,  36 were probably not r e le v a n t ,

27 were p o s s ib ly  r e le v a n t, and 4  were d e f in i t e ly  re lev a n t. The

' s ig n a l- to -n o is e  ra tio *  was thus 2 4 :63, or about 2:5» The

referen ces  which were not ssLevant to the to p ic  o f  gallium  as a 

sem iconductor were g en era lly  r e le v a n t e i th e r  to  gallium  or to  

sem iconductors a lo n e . Many cf them could have been ' f i l t e r e d  

o u t' u s in g  t h e ir  t i t l e s .

K e ss le r  ( 1965) made a d e ta ile d  comparison o f how 334

papers in  a 1958 volume of P h y s ica l Review formed r e la te d  groups

according to (a) th e  a n a ly t ic  su b jec t index (ASI) of P h y s ica l  

Review, and (b) b ib lio g ra p h ic  coup ling  (BC). Papers are aaid  to  

be ' b ib l io  graphic a l l y  cou p led ' i f  th ey  share a t  le a s t  one common 

r e fe r e n c e . Groups formed by BC showed h i ^  c o r r e la t io n  w ith  

th ose  of ASI, and groups fcrmed by ASI c o r r e la te d  more or le s s  

w ith  th o se  formed by BC, depending on th e ' l o g i c a l  s iz e '  of th e  

ASI ca teg o r y . (A SI's d iv is io n s  are pragm atic, to a ch iev e  

f a i r l y  equal ex p ec ta tio n s , ra th er  than lo g ic a l ly -b a s e d .)
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Judgiî^g by ASI, the coupling stren g th  (measured by the number 

o f  r e fe ren ces  in  common) is  a measure o f  th e  re la ted n ess  between  

p a irs  o f papers. The study d id  n ot, how efer, r e s u lt  in  any 

judgment o f the v a lu e  o f  e ith e r  method fo r  any s p e c if ic  

a p p lic a t io n .

A stu d y  o f  the performance o f  SCI fo r  a s p e c if ic  sea rch , 

v iz .  papers on haemorrhagic fev ers  was conducted by Ghosh 

( 1967) .  He s ta r te d  w ith  an a r b itr a r y  paper from the tw elve  

l i s t e d  in  'Woik done in  India on v ir a l  and r i c k e t t s ia l  in fe c t io n s  

o f  v er te b r a te s  -  a b ib lio g r a p h y ', 19&7. A fter  c y c lin g  (33  

search es) and lo ok in g  a t other papers by authors o f  in t e r e s t ,

65 r e fe ren ces  were r e tr ie v e d . These in c lu d ed  13 on haemorrhagic 

fev er s  (5 in  th e b ib liograp h y  under 'haemorrhagic f e v e r s ' )  and 

11 r e la t in g  to  haemorrhagic fev er s  (8 in  the b ib liograp h y  under 

oth er h e a d in g s ) . Thus 41 were ir r e le v a n t , g iv in g  a h igh  l e v e l  o f  

n o ise  (6 3 ^ ), but a ls o  f iv e  re lev a n t re fe r e n c e s  not in  th e  

b ib lio g ra p h y  were found.

Spencer (l9&7) prepared a bibliographer on thalidom ide u s in g  

Chemical A bstracts and Index Medic us for 1936-64. This took 14.6  

h ours. U sing a known re lev a n t re feren ce  and c y c l in g  (w ith a 

review  a r t i c l e  as the s ta r t in g  p o in t fo r  the second ru n ), a 

search  was carr ied  ou t in  SCI fo r  14 .6  hours. For the f i r s t  8 

hours, SCI y ie ld e d  more referen ces than did  Index Medic us o r  

Chemical A b stra c ts . Each s e r v ic e  produced a h igh  number o f  

unique referen ces  -  C hanical A bstracts 4 8 , Index Medicus 196, 

and SCI 203. Of a l l  th e  632 re feren ces  found, 110 were in  

Chemical A b stra c ts , 370 in  Index M edicus, and 367 in  SCI. 434  

r e fe ren ces  were m issin g  fran  Chemical A bstracts and 145 from  

Index Medicus because o f  t h e ir  s e le c t iv e  coverage o f  jo u r n a ls .

(SCI covers a l l  a r t i c l e s  in  i t s  s e le c te d  jo u r n a ls .)
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A ra th er  s im p lis t ic  s t id y  was c a r r ie d  out by Huang (1 9 6 8 ).  

He compared forward searches ( i . e .  from c i t e d  to  c i t i n g  papers) 

in  the 1965 SCI and searches u sin g  the su b jec t indexes fo r  

1965 o f the B ib liography o f A g r ic u ltu r e , B io lo g ic a l  A b s tr a c ts , 

Chemical A bstracts and Index M edicus. He chose th ree  to p ic s  in  

g e n e tic s :  an emerging research  in t e r e s t  w ith  a concentrated  

c i ta t io n  p a ttern , a to p ic  w ith  a number o f papers over s e v e r a l  

years sc a tte r e d  among c i t a t io n s ,  and a to p ic  o f  more extended  

scope w ith many papers. He s ta r te d  with 5 , 7 and I 6 re feren ces  

r e s p e c t iv e ly  for th e  th ree  sea r c h e s . Not s u r p r is in g ly , in  view  

o f  the sim ple search s tr a te g y , the searchers us in  g SCI were much 

quicker in  a l l  c a se s , but on ly  fo r  the f i r s t  to p ic  produced 

more unique r e lev a n t r e fe r e n c e s . For the second t o p ic ,  i t  did  

not r e tr ie v e  any, and f o r  the th ir d  i t  r e tr ie v e d  on ly  62 , as 

opposed to 160 from the su b jec t in d exes. A backward search  

( i . e .  from c i t in g  to  c ite d  papers) was a ls o  ca rr ied  out fo r  the  

second t o p ic .  This produced IO7 unique re fe ren ces  in  the f i r s t  

round, and an estim ated  343 unique re fe ren ces  in  the second  

round. Huang concluded that backward searches w ith ou t the  

e lim in a tio n  of 'n o is e ' a t each s te p  w i l l  soon r e tr ie v e  an  

overwhelming number o f ir r e le v a n t  r e fe r e n c e s . The 'n o is e '  

a r is e s  from authors c i t in g  re fe r e n c e s  fo r  u n it s  o f  in form ation  

in  the papers o ther than th e  in form ation  fo r  which the  

backward search i s  b ein g  done.

Barlup ( 1969) in v e s t ig a te d  the relevan ce o f c i t in g  a r t i c l e s  

in  a ra th er o r ig in a l way. She gave each o f  25 members o f  

W ashington U n iv e r s ity  School o f M edicine c o p ie s  of up to  1O
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woiks w hich c i t e d  a paper they had w r it te n  (tra ced  u sin g  SCI 

1964- 7 ) • Of the 161 a r t ic le s  eva lu a ted , k-3% were sa id  to  he 

'very  c lo s e ly  rela ted *  in  su b je c t  con ten t to  the c i te d  a r t i c l e ,  

29^ " d ir e c t ly  r e la t e d ' ,  22^ s l i ^ t l y  r e la te d , and 5^ not r e la te d  

a t  a l l .  ( 1^ were in  languages which th e  medics could  n o t  

understand .) The su b jects  were asked to  ev a lu a te  th e relevan cy  

of th e papers f i r s t  from t h e ir  t i t l e s  a lo n e . The t i t l e s  o f  

18^ o f the papers suggested  t  hat th ey  w ere n o t r e la te d , but 

6^ w ere, in  f a c t ,  'd ir e c t ly  r e la t e d ' .

6 .6  CONCLUSIONS

C ita tio n  indexing in v o lv e s  u sin g  the re feren ces  g iv en  by 

a paper as i t s  d e sc r ip to r s . This has the advantages th a t  ( i )  

th e d e sc r ip to r s  are a u th o r-a ss ig n ed , so fu rth er  human in d ex in g  

i s  not needed; ( i i )  i t  cu ts  a cro ss  d is c ip l in e s ;  and ( i i i )  i t  

avoids problems o f sem antics in  com piling and u sin g  the in d e x e s . 

K e ss le r 's  ( 1965) comparison o f the co n v en tio n a l su b jec t in d ex in g  

o f P h y sica l Review w ith groups formed by b ib lio g r a p h ic a l  

coup ling  showed th a t th e r e  was a fa ir  c o r r e la t io n  between t ie  

two •

L ike o th er  b ib lio g r a p h ic a l in form ation , re fe ren ces  tend to 

be le s s  abundant in  the s o c i a l  sc ien ces  and hum anities than in  

th e  s c ie n c e s . H is to r ic a l p ap ers, which tend to c i t e  large  

numbers o f  'sou rce documents' a r e , however, an excep tion . There 

seems to be l i t t l e  in form ation  a v a ila b le  so fa r  on the use of 

re feren ces  in  th e s o c ia l  s c ie n c e s  and hum anities fo r  in form ation  

r e t r ie v a l ,  b u t, s in ce  c i t a t io n  in d exin g  gets  round th e d i f f ic u l t y
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o f app ly ing  index terms in  areas w ith 's o f t*  term inology, i t  

seems to  o f f e r  a prom ising approach. As papers in  philosophy  

are o fte n  comments on, or c r i t ic is m s  o f ,  e a r l ie r  papers or books, 

c i ta t io n  in d ex in g  may be va lu a b le  th e r e , as a ls o  in  l i t e r a r y  

c r i t ic is m .

The mean number of re fe ren ces  per pgper has been in c r e a s in g  

from 1947 to th e  p resen t, not on ly  in  the s c ie n c e s  but a lso  in  

the s o c ia l  s c ie n c e s .  Some jou rn a ls  are now su g g estin g  l im it s  

on the number o f  r e fe r e n c e s . Many jou rn a ls  g iv e  in s tr u c t io n s  

about th e  fo im , conten t and order o f  data in  refem e c e s .  The 

numbered system  seems to  be p referred  except in  the l i f e  and 

s o c ia l  s c ie n c e s .  The t i t l e s  o f  c i t e d  papers are valuab le

p ie c e s  o f  inform ation which are o fte n  om itted , e s p e c ia l ly  in

ch em istry  and p h y s ic s , and th ere  are arguments fo r  g iv in g  journal: 

t i t l e s  in  f i  11. More guidance seems to be needed, however, on 

th e  circum stances in  which re fe ren ces  are req u ired , e s p e c ia l ly  

as th e y  now a f f e c t  c i ta t io n  in d ex es .

A p a r t ic u la r  problem w ith  u s in g  c i ta t io n s  f o r  in form ation  

r e t r ie v a l  seems to  be th a t some r e la t e  t o  the whole o f the 

c i t i n g  paper, and others t o  on ly  part of i t .  S im ila r ly  some 

c i ta t io n s  are to  the whole o f the c i t e d  paper, and some are to  

part of i t .  Searches can thus r e tr ie v e  a la r g e  number o f  

ir r e le v a n t  r e fe r e n c e s , or 'n o i s e ' .  The frequency o f  re feren ces  

to th e  w hole, or p a r t, o f  c i t e d  a r t ic le s  ap p aren tly  v a r ie s

according to th e  s e c t io n  o f the paper in  w hich th e  c i ta t io n  i s

made. Some in d ic a t io n  in  c i t a t io n  indexes of th e  type cf 

c i t a t io n  might be u s e fu l .  (This in form ation  would presumably 

have to  be g iven  by th e  author -  e .g .  by 's ta r r in g ' some of th e  

item s in  h is  re feren ce  l i s t . )
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C H A P T E R  S E V E N

THE TRADITIONAL BIBLIOGRAIHIC ELaiENTS IN THE AGE

OF COMPUTERIZED INFORMATION RETRIEVAL
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7.1  INTRODUCTION

C onclusions regarding the in d iv id u a l b ib lio g r a p h ic  elem ents 

have been g iven  a t the ends o f  the re lev a n t ch a p ters , and i t  i s  

not intended to  rep ea t them h e r e . This chapter i s  concerned  

w ith  the common trends observed in  the e lem en ts, an a p p ra isa l 

o f  t h e ir  changing fu n c t io n s , and a c o n s id era tio n  o f p o ss ib le  

developm ents in  the fu tu r e .

7 .2  LENGTH AND NUMBERS OF EIEMBNTS

E v id en tly , 1he lon ger a b ib lio g ra p h ic  elem ent i s ,  th e  more 

in form ation  i t  can carry . I f  t i t l e s  o f ,  say , t h ir t y  words in  

le n g th  are con sid ered  a c c e p ta b le , then they can carry  ap p reciab ly  

more inform ation  about th e ir  papers than can t i t l e s  o f  t e n  words. 

S im ila r ly , the lon ger an a b s tr a c t ,  the more d e t a i l  i t  can c o n ta in  

about th e  method and fin d in g s o f  the study. Most of th e  elem ents  

in v e s t ig a te d  in  t h i s  th e s is  in crea sed  s ig n i f ic a n t ly  in  length  

or number s in c e  194-5» In creases  were found in  t i t l e  le n g th s ,  

a b str a c ts  le n g th s , and numbers o f  r e fe ren ces , and leywords have 

been in troduced  s in c e  th a t  d a te . A cting counter to  such trends 

i s  th e  in creased  pressure on sp a ce , p a rtly  due to  tiie in c r e a s in g  

number o f  papers b e in g  subm itted, and p a r tly  to  economic f a c t o r s ,  

i . e .  r i s in g  c o s ts  and f a l l i n g  su b sc r ip tio n s . This p ressure has 

le d  to ,  or  been used to  j u s t i f y ,  some sp a ce -sa v in g  measures which  

hinder in form ation  r e t r ie v a l  -  e .g .  om ission o f  t i t l e s  o f  c i t e d  

papers, and l im it in g  a b str a c ts  to one language on ly  -  and to 

in s tr u c t io n s  to  authors to  l im it  t i e  length  or number of b i b l i o -
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graphie elem ents -  e .g .  t i t l e  len g th s (S e c tio n  2 . l )  and numbers 

o f  re feren ces  (S ec tio n  6 . 4 ) .  Of cou rse , g r e a te r  length  o f  

b ib lio g r a p h ic  elem ents leads to in cr ea se d  c o s t s  and space 

problems for  th e  secondary s e r v ic e s  which employ them. I t  was 

shown in  S e c t io n  4 .11  that a b s tr a c ts  w r itte n  by a b str a c tin g  

se r v ic e s  tend  to  be s i g i i f i o a n t l y  sh o rter  than  th o se  w r it te n  by 

the authors.

The id e a l  balance between in form ation  con ten t and b r e v ity  

w i l l  ob v iou sly  occur at d if f e r e n t  p o in ts  fo r  d if f e r e n t  p u rposes. 

I t  may not m atter veiy much on a computer database whether t i t l e s  

are ten  wcrds long or f i f t y  -  th e y  a re  u s u a lly  handled in  the 

same way as a b str a c ts  fo r  search in g . However, t i t l e s  cf f i f t y  

words would be inconven ient to sca n  on co n ten ts  pages, as in  

Current C ontents, and would lead  to uns a t i s  f a c t  cry  e n tr ie s  in  

MIC in d ex es , where most o f the t i t l e  would be m issin g .

The p resen t system o f record ing r e fe r e n c e s , where no 

d is t in c t io n  i s  made in  a re fe ren ce  l i s t  between re feren ces  to  

papers on the same su b ject as the c i t in g  paper and those to 

papers which support perhaps on ly  a sm all p art o f i t ,  lea d s  to 

many undesired  papers b ein g  r e tr ie v e d  from a c i t a t io n  index  

(S e c t io n  6 . 5 ) .  However, for the reader o f th e  c i t i n g  paper, 

presumably th e more referen ces th e  b e t t e r .  I t  w i l l  u su a lly  be 

f a i r l y  obvious from the te x t  what the con n ection  i s  w ith  the  

paper, and i f  the t i t l e  of the c i t e d  paper is  g iv e n  th a t w i l l  

h e lp  even more. ( l  have su ggested  in  S e c tio n  6 .6  th a t th is  

p a r t ic u la r  problem co u ld  be eased by d is t in g u is h in g  th e d ir e c t ly  

r e la t e d  referen ces  w ith a symbol -  ra th er  l ik e  the 'c e n tr a l  

concept in d ica tor ' o f  IvIEDLINE.)
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The v a r ie ty  o f a p p lica tio n s, and c o n f l i c t s  between the  

in t e r e s t s  of prim ary and secondary s e r v ic e s ,  mean th a t i t  i s  

d i f f i c u l t  to  recommend length s or numbers o f  b ib lio g ra p h ic  

e la æ n ts .

7 .3  THE m  FUNCTIONS OF THE BIBLIOGRAPHIC EIEMENTS

I t  looks as "though, in  the fu tu r e , secondaiy se r v ic e s  are  

going to  have to  r e ly  even more h e a v ily  on the b ib lio g r a p h ic  

elem ents provided by the primary jo u rn a l, ra th er  than  

supplem enting them w ith  t h e ir  own. Cleverdon (1979) has poin ted  

out th a t ,  a t  p resen t, the c o s t  o f  in t e l l e c t u a l  indexing by 

secondary serv ie  es is  j u s t i f i e d  m ainly by i t s  requirem ent 

when producing p rin ted  p rod u cts. I f  th e  tim e comes when 

mechanised databases supplant the p rin ted  product. Then "this 

c o s t  w i l l  no lo n g er  be j u s t i f i e d ,  ani th e  producers w i l l  r e ly  on 

the a v a ila b le  a b s tr a c ts .

The p o in t was nade in  S e c tio n  2 .2 .3  t h a t ,  as fa r  as 

com puterised infoima"fcion r e t r ie v a l  goes a t  p resen t (as w e l l  

as fo r  some p rin ted  in d e x e s ) , t i t l e s  serve m erely as sou rces  

o f  in d iv id u a l index words. The same i s  tru e  o f  a b stra c ts  

(S ec tio n  4 .1 2 .6 ) .  In d iv id u a l words can be combined w ith  g r e a t  

f a c i l i t y  to produce compound searches ( e .g .  (MONKEYS OR 

CHIIÆPANZEES) AND (l^D OR CANNABIS)) but autom atic l in g u i s t i c  

a n a ly s is  i s  fa r  from "the p o in t where computers can e x p lo it  

the s y n ta c t ic  r e la t io n sh ip s  expressed  in  the t i t l e  or a b s tr a c t  

between the term s. The o n ly  refinem ent vh ich  i s  p o s s ib le  on 

most system s i s  to  scan the records r e tr ie v e d  t o  f in d  "those where 

th e  in d iv id u a l words are a d ja cen t, or in  the same se n ten ce .
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As com puterised r e t r ie v a l  grows in  importanc e , th e r e fo r e ,  

w i l l  th e  need for t i t l e s  and a b str a c ts  d isa p p ea r , ani th e ir  p la ce  

be taken by a l i s t  o f  keywords? This could be much more e f f i c i e n t ,  

s in ce  d u p lic a t io n  between t i t l e ,  a b stra c t and keywords cou ld  be 

avoided . Words which are uninfb rn ati ve but r e la t iv e ly  ra re , 

and so not on sto p  l i s t s ,  c o u ld  a lso  be e lim in a te d . The study  

rq )orted  in  Chapter 5 su g g ests  th a t th e  q u a lity  o f  keywords g iven  

in  primary jou rn a ls  i s  ra th er low . (A rev iew er  in  New sidic (l9 7 9 )  

even c r i t i c i s e d  keywords given in  the Journal o f Info m a t io n  

S c ie n c e . ) In  the absence o f  c le a r  gu idance, some authors g iv e  

only  v ery  gen era l keywords, w h ile  others g iven  h ig h ly  coord inated  

term s. In w r it in g  a b s tr a c ts , however, authors w i l l  n e c e s s a r ily  

use tern s as s p e c if ic  as the su b jec t  o f  the paper (except when 

they o c c a s io n a lly  avo id  d u p lica ti on between the t i t l e  and a b str a c t  

by r e fe r r in g , e .g .  to  'the t i t l e  compound').

7 .4  CONSIDERATIONS OF VOCABULARY

One o f  the g r e a te s t  d i f f i c u l t i e s  in  sea rch in g  ' f r e e  tex t*

( i . e .  words in  t i t l e s  and a b s tr a c ts )  as opposed to 'c o n tr o lle d  

la n g ia g e ' ( i . e .  words from an indexing th esaurus) i s  th a t o f  

cop ing w ith  broader aid narrower term s. When a document i s  

indexed  by an in d ex er , a n o ta tio n  can be employed which rep resen ts  

the way in  which the terms f i t  in to  a h ierarch y , e .g .  U.D.C. or  

MeSH C lass Numbers. Whai sea rch in g , th e r e fo r e , i t  i s  p o ss ib le  

to search  under a broad tem  and p ick  up a l l  documents indexed w ith  

narrower terms under th a t term . U sing fr e e  t e x t ,  however, one i s
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dependent on th e presence o f  both  broad and narrow terms bein g  

p resen t in  the t i t l e  or a b str a c t (S e c tio n  2 .6 .3 ) •  I f  papers 

m ention on ly  p a r t ic u la r  p la c e s  in  the U nited  S ta te s  in  t h e ir  

a b str a c ts  and t i t l e s ,  but do n ot use 'U n ited  S ta te s '  or 'America*, 

then one cannot find  them a l l  when search in g  fo r ,  say , the  

occurrence of uranium in  the U nited  S ta te s .

I f  authors could  be r e l ie d  on to  g iv e  broader words in  a 

keyword l i s t ,  as w e l l  as th o se  a t th e  l e v e l  o f  s p e c i f i c i t y  o f  

the su b je c t  o f the paper, th en  perhaps a keyword l i s t  a lon e would 

s u f f i c e  fo r  machine se a r c h in g . A uthors' current perform ance, 

however, does not g iv e  r i s e  to much optimism about t h i s  p o s s i b i l i t y .  

At p r e se n t , a b stra c ts  cf t e n  supply broader or narrower teim s fo r  

words in  th e  t i t l e ,  e .g .

'The S u isn ish  la y ered  dykd ( t i t l e )

'A minor p i c r i t i c  body a t  S u isn ish  P o in t,

I s l e  o f  Skye, i s  described* (a b str a c t:

M ineral Mag. , 1976)

and

'Adrenergic and sero to n erg ic  rec ep to r  b in d in g  

in  ra t b ra in  a f t e r  chronic desm ethylim piramine 

treatm ent' ( t i t l e )

'The e f f e c t s  of chron ic a d m in istra tio n  o f  the 

t r i c y c l i c  a n tid ep ressa n t agent desm ethylim piram ine 

were s tu d ie d ' (a b str a c t: J . Pharmacol. Exp.

Ther. , 1979)

The a b str a c t in  the f i r s t  example g ives a more gen era l p la c e -  

name, ' I s l e  o f S k ye', and th a t  in  the second

example g iv e s  the typ e o f drug, 'a n tid ep ressa n t ' .  Thus a b str a c ts
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seem to  provide a more r e l ia b le  sou rce o f  index terms than do 

l i s t s  o f  keywords. I t  would be a good id ea  i f  more in s tr u c t io n s  

to  authors s tr e s s e d  th e  v a lu e  o f  in c lu d in g  both  broad and 

narrow terms in  t i t l e s  and a b s tr a c ts .

Even i f  keyword l i s t s  adequate f o r  indexing purposes were 

provided , a coord inated  statem ent o f th e  su b jec t o f  t t e  paper 

would s t i l l  be needed fo r  d is p la y , to  s e le c t  th e  probably  

r e lev a n t documents from those r e tr ie v e d . This i s  most 

c o n v e n iæ t ly  th e  t i t l e .  However, u sers g e n e r a lly  p re fer  to  

have th e  a b stra c ts  (even i f  t h e ir  v a lu e  for  s e le c t io n ,  compared 

to  th a t o f  t i t l e s ,  i s  q u estio n a b le  -  S e c tio n  4 .1 2 .9 ) ,  so  th e  

com bination of a b s t r a c t - p lu s - t i t l e  seems p r e fe r a b le  t o  keywords- 

p lu s - t i  t ie  •

There are two areas in  p a r tu c la r  where a h ie r a r c h ic a l code 

would be of g rea t a ss is ta n t e f o r  sea rch in g . The f i r s t  i s  the 

tim e period  covered in  h i s t o r ic a l  pap ers. This cou ld  be done 

by indexing a paper covering  s e v e r a l hundred years by each 

cen tu ry , e .g .  1763-1914 as D18, D19, D20 (u s in g  a D p r e f ix  

to  d m o te  a d ate  cod e), and sh o rter  periods by each decade, 

e .g .  1914-1945 as D191, D l92, D l93 , D194. This would enable  

papers to be r e tr ie v e d  coverin g  any period which overlapped, 

or was conta ined  w ith in , the p eriod  s o u ^ t .  For exam ple, 

search in g  for  Dl8? should r e t r ie v e  a l l  documents p e r ta in in g  to  

the n in eteen th  cen tu ry . Such a coding system  should be sim ple  

enough fo r  authors to  apply th em selves, and th e codes could be 

g iven  in  o r  a f te r  the t i t l e  or a b s tr a c t .

The second area where a h ie r a r c h ic a l n o ta tio n  would be 

v a lu a b le  i s  geograp h ica l lo c a t io n .  This would avoid  problems 

of synonyms or near-synonyms such as U nited Kingdom, Great 

B r ita in  and B r i t is h  I s l e s ,  and a lso  perm it search es to  r e tr ie v e

papers on p arts o f  the area s p e c if ie d  in  the search  p r o f i l e .
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For example, papers on L e ic e s te r , L in co ln sh ire  and London could  

a l l  be r e tr ie v e d  when search in g  fb r  E n^and. S in ce  such coding  

would req u ire  c o n su lta t io n  of a f a i r l y  e x te n s iv e  sch ed u le , i t  

would probably have to  be ap p lied  by th e  e d it o r ,  ot* by the secondary  

s e r v ic e .

I t  was p o in ted  out in  S ec tio n  6.1 th a t r e t r ie v a l  based on 

c i t a t io n  gets round problems o f vocabu lary . When going from a 

p ^  er t o  papers in  i t s  re feren ce  l i s t ,  one may be a b le  to p ick  

out papers on th e same su b jec t and papers on broader s u b je c ts  

by the way th ey  are c i t e d  in  the t e x t .  This i s  f a c i l i t a t e d  

when t i t l e s  are g iv en  in  th e  r e fe ren ce  l i s t .  However, when 

u sing a C ita t io n  Index to go from c ite d  papers to c i t i n g  papers, 

th ere  i s  no way o f  t e l l i n g  th e ir  r e la t iv e  s p e c i f i c i t i e s ,  ex cep t  

from th e ir  t i t l e s  given in  the Source Index.

7 .5  BIBLIOGRAPHIC CONTROL IN DIFFERENT SUBJECTS

One o b ject o f t h is  th e s is  (S ec tio n  1 .2 ) was to  compare 

b ib lio g r a p h ic  p r a c tic e  and p o t e n t ia l  in  d if f e r e n t  su b jec t areas, 

My g en era l con c lu sio n  is  th a t su b je c ts  seem to  l i e  in  much the 

same order fo r  p ro v is io n  o f each  o f the b ib lio g r a p h ic  e lem en ts. 

Thus, papers in  chem istry had the lo n g est  t i t l e s  ; the  

nom enclature used in  chem istry a llow s n ean in g fu l fragm entation  

and so  a s s i s t s  in  generic search es; authors* addresses were 

always g iv en ; a b str a c ts  were alw ays p resen t and tended to be  

r e la t iv e ly  lon g  and in form ative; some jou rn a ls had authors* 

keywords; and chem ical papers had a r e la t iv e ly  la rg e  number 

o f  r e fe r e n c e s . At th e  other extrene , papers in  ph ilosophy
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had the s h o r te s t  t i t l e s ,  and th e se  were fr e q u e n tly  m etaphorical 

rather than  l i t e r a l ;  the term inology i s  ' s o f t ' ;  authors*  

addresses were râTrely g iven , and even a f f i l i a t i o n s  w ere 

sometimes ab sen t; a b str a c ts  were rare; no examples o f au thors' 

keywords were found; and p h ilo so p h ic a l papers had th e few est  

referen ces  per paper. As argued in  S e c tio n  2 .5 * 2  the poor 

p ro v is io n  for b ib lio g ra p h ic  c o n tr o l in  p h ilosop h y  may n o t, a t  

p resen t, m atter too  much to p h ilo so p h ers . The number o f papers 

p u blish ed  per year  i s  sm all compared w ith  th a t  in  th e s c ie n c e s ,  

and th e  research  r e s u lt s  are of l e s s  immediate p r a c t ic a l or 

economic s ig n if ic a n c e .  This may be p a r tly  behind the  

b ib lio g ra p h ic  p r a c tic e s  o f p h ilo so p h ic a l w r it in g .

The s o c ia l  sc ie n c e s  are in  an in term ed ia te  p o s it io n .

Their research  r e s u lt s  are becoming o f in c r e a s in g  p r a c t ic a l  

im portance, w ith  the growing a t te n t io n  to  s o c i a l  m atters in  

c e n tr a l and lo c a l  government and in  in d u stry . In  t h e ir  papers, 

p r a c t it io n e r s  a re  in c r e a s in ^ y  a t team t in g  to  p resen t a 

s c i e n t i f i c  appearance to t h e ir  resea rch . The layou t o f  

experim ental papers is  tak in g  on th e  t r a d it io n a l  introduc t i  o n -  

m eth o d -resu lts -d isc u ss io n  form o f  the n a tu ra l s c ie n c e s ,  

a b str a c ts  and author d e ta i l s  a re  b e in g  se t  out as in  

s c i e n t i f i c  papers, and more re fe ren ces  are b e in g  g iv en . As 

th ese  trends d evelop , so th e  t o o l s  used fo r  in form ation  

r e t r ie v a l  in  the natura l s c ie n c e s  w i l l  become in c r e a s in g ly  

e f f e c t iv e  in  the s o c ia l  s c ie n c e s .

V arious b ib lio g ra p h ic  p r a c t ic e s  used in  the sc ie n c e s  and
} ^

sometimes in  th e  s o c ia l  s c ie n c e s  cou ld  be extended in to  the  

h u m anities. T it le s  could  be made longer, and i f  authors w ish
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to  use 'c lev er*  ones th e y  could  be backed up by more f a c t u a l  

s u b t i t l e s .  A bstracts can be w r itte n  for p h ilo s o p h ic a l and 

h is t o r ic a l  papers, as shewn by some is o la t e d  exam ples. There 

seems no reason why author d e ta i ls  cou ld  not be given  more 

f u l ly ,  and p resen ted  in  the same way as in  th e  s c ie n c e s .

R eferences can be used fo r  r e t r ie v a l  a t  l e a s t  as e f f e c t i v e ly  

as in  the sc ien ce s  -  perhaps e s p e c ia l ly  so fo r  c r i t i c a l  papers.

The major r e ser v a tio n  about improved b ib lio g ra p h ic  c o n tr o l  

in  the s o c i a l  sc ien ce s  and some areas o f  the hum anities is  

concerning th e ir  term in o logy . I  have su g g ested  how indexing  

by p la ce  and by time m ight be improved, and t h is  would enable  

c e r ta in  k inds o f  searches in  h is to r y  to be done q u ite  e f f i c i e n t l y .  

Proper names, such as th o se  of peop le and of l i t e r a r y  w orks, 

should be reasonably easy  to  search  f  cr in  E nglish  l i t e r a t u r e ,  

h is to r y  and ph ilosophy, "though "the v a lu e  o f g iv in g  such names 

in  f u l l  and unambiguous forms needs to  be s tr e sse d  to authors 

(s e c t io n  2 . 8 . l ) .  However, "the a b stra ct na"ture o f  the  

phenomena s"tudied in  p h ilosop h y , and o fte n  in  th e  s o c ia l  

s c ie n c e s ,  to g e th er  w ith  th e  v a r ie ty  o f  v iew p oin ts e x is t in g ,  

seem l i k e l y  to prevent sta n d a rd isa tio n  o f  term inology in  the 

near fu tu r e  a t l e a s t .  This is  bound to h inder in form ation  

r e t r ie v a l  techniques u s in g  f r e e  te x t  such as t i t l e s ,  a b s tr a c ts  

and u n co n tro lled  keywords.

Now th a t c i ta t io n  indexes and o n - lin e  databases have 

become a v a ila b le  in  th e  s o c ia l  s c ia ic e s  and humani"ties, i t  

should, h o p e fu lly  not be to o  long b efore experim ental s tu d ie s  o f  

"their e f fe c t iv e n e s s  are a v a i la b le .
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