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Abstract 

Addresses i n  s c i e n t i f i c  publ icat ions contain a large number of 
var iat ions.  This phenomenon has serious consequences for the 
a v a i l a b i l i t y  of in format ion and fo r  evaluat ive b ib l iometr ics.  
Organizations are d i f f i c u l t  t o  i d e n t i f y  and become "scat tered '  i n  
rankings. To solve t h i s  problem, we developed a st rategy of 
un i f i ca t ion ,  i.e. c l ass i f i ca t i on  o f  a l l  va r ia t ions  by one name. 
To begin with, we sorted on the f i r s t  p a r t  o f  the address. Next, 
we un i f i ed  these addresses by the  name of an overa l l  organization 
(such as a un ivers i ty ) .  We d i d  so by analyzing the pub l i ca t ion  data. 
For some countr ies we performed fu r ther  research i n  handbooks and 
encyclopedias. We solved the  problem of sca t te r ing  o f  organizations 
over several suburbs by b r ing ing  these c i t y  names under the 
denominator o f  the  conurbation l i k e  Paris, London, etc. We uni f ied 
var ia t ions  i n  country names by the o f f i c i a l  name o r  i t s  abbreviation. 

1. INTRODUCTION 

S c i e n t i f i c  publ icat ions usua l l y  contain addresses o f  con t r i bu t i ng  authors. 
Such addresses consist  of organizat ional  and geographic names : the i n s t i t u t e s  
where the authors are working and t h e i r  locat ions ( c i t i e s  and countr ies) .  How- 
ever, var ia t ions  may occur i n  the names o f  publ ish ing i n s t i t u t e s ,  c i t i e s  and 
countries. As a resu l t ,  an organizat ion may appear under d i f f e r e n t  names 
(Moed, 1988). This has several serious consequences. 

Readers o f  a r t i c l e s  may not be able t o  i d e n t i f y  an organization, if a 
ra ther  unusual name i s  used. 

For the s c i e n t i f i c  comnunication network (e.g. the  order ing o f  r ep r i n t s )  
the addresses are not  always adequate. 

S c i e n t i f i c  publ icat ions are indexed and included i n  s c i e n t i f i c  l i t e r a t u r e  
databases. I n  alphabetic indexes of publ ish ing organizations, such as the 
Corporate Index, a p a r t  o f  the Science C i t a t i on  Index (SCI), produced by 
the I n s t i t u t e  f o r  S c i e n t i f i c  Information ( I S I )  a t  Phi ladelphia (USA), 
organizations are scattered, i.e. l i s t e d  under d i f fe ren t  en t r ies  i n  the  
index. 

I n  evaluat ive b ib l iomet r i cs  I 1  l .  analvses o f  outout o r  imoact o f  research ~~- . ,~ ~ . - ~  7~~ ~ 

i n s t i t u t e s  are made (Carpenter e t  a1 . , 1988; Moed & van ~ a a n ,  1988). I n  
using addresses from l i t e r a t u r e  databases, one can eas i l y  make er ro rs  
and compile incomplete data. To a lesser  extent t h i s  problem ex i s t s  on 
country l eve l  as we l l .  Var iat ions i n  country names can hamper the 
assessment of na t iona l  shares i n  s c i e n t i f i c  output, which i s  an important 
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pa r t  o f  science studies (Person,  1988). For the problems r e s u l t i n g  from 
var ia t ions  i n  country names we can refer  t o  a recent dispute between 
Leydesdorff (1988) and Anderson e t  a1. (1988). 

( e )  The assessment o f  cooperation and communication between organizations i s  
hampered as wel l .  Var iat ions i n  addresses make i t  much more d i f f i c u l t  t o  
t race  inter-organizat ional  networks i n  s c i e n t i f i c  research. Network 
analysis i s  becoming more and more important i n  the study o f  science and 
technology (Shrm and Mul l ins,  1988). Basical ly, the same i s  t r ue  f o r  
countr ies (Moed, 1988a; Zwaan, De Bruin and Moed, 1988). For assessing 
the  i n t e r n a t i o n a l i t y  o f  publ icat ions and in te rna t iona l  s c i e n t i f i c  contacts 
incomplete data on country names can be qu i t e  a problem. 

It appears t o  be important t o  analyze t h i s  problem of var ia t ions  more c losely.  
This paper represents an explorat ion o f  the problem. It i s  based on corporate 
source addresses i n  SCISEARCH, the on-l ine version o f  the SCI. A systematic 
comparison between what i s  included i n  SCISEARCH and what i s  p r i n ted  i n  the 
o r i g i n a l  t ex t ,  w i l l  be made i n  a fol low-up study. Our pre l iminary conclusion 
i s  t h a t  IS1 un i f ies  organizational names t o  a ce r t a i n  extent, but  many 
var ia t ions  remain. 

This paper deals w i t h  the  fo l lowing aspects of the va r i a t i on  problem. 

( i) F i r s t ,  we describe the phenomenon o f  var ia t ions  i n  some d e t a i l .  We 
examine what types of Var iat ions occur and how frequently. Var iat ions 
i n  i n s t i t u t e  names, C i t y  names and country names w i l l  be discussed 
separately. We present a 'phenomenology' o f  var iat ions.  

( i i )  Next, we discuss the  kinds of problems encountered i n  attempting t o  
c l ass i f y  addresses under one denominator ( un i f i ca t i on ) .  The three main 
types are un i f i ca t i on  problems w i t h  organizations, c i t i e s  and countr ies. 
For many problems considered, we suggest possible solut ions. 

( i i i )  At  present, we are c rea t ing  a database on addresses i n  s c i e n t i f i c  
publ icat ions.  I n  t h i s  database, we have stored both var ia t ions  and 
u n i f i e d  names of publ ish ing organizations, as we l l  as those o f  c i t i e s  
and countr ies i n  which they are located. We describe b r i e f l y  the 
s t ruc tu re  and content of t h i s  database, and evaluate our achievements 
on the u n i f i c a t i o n  problem. 

The s t ruc tu re  of the paper i s  as fol lows. I n  sect ion 2 we g i ve  a descr ip t ion  
of the  data t h a t  were analyzed and o f  technical  aspects o f  data handling. 
I n  sect ion 3 we give a 'phenomenology' of var iat ions.  Section 4 contains a 
descr ip t ion  of the un i f i ca t i on  process : the  problems and possib le solut ions. 
I n  sect ion 5 we describe s t ruc tu re  and content o f  our database. Moreover, we 
g ive an evaluat ion of our achievements and present s o w  resu l ts .  I n  the  
conclusion (sec t ion  6) we i nd i ca te  appl icat ions and imp l i ca t ions  o f  the  
u n i f i c a t i o n  method. 

2. THE DATA 

We obtained our data from SCISEARCH through the host computer o f  the Deutsches 
I n s t i t u t  fur Medizinische Dokmentation und Information (DIMDI) a t  Cologne 
(Federal Republic o f  ~ermany). We extracted data on a r t i c l es ,  published i n  
some 75 s c i e n t i f i c  journals f r o m  the  sub-f ields of chemistry, physics, 
biomedical sciences and appl ied sciences. We reformatted data and created 
an ' o f f - l i n e '  database. The methods we appl ied are ou t l ined  by Moed, 1988. 
Thus f a r  we have processed about 50,000 publ icat ions from 75 journals. These 
publ icat ions conta in over 85,000 addresses, since pub l i ca t ions  may conta in 
more than one address. I n  SCISEARCH the addresses o f  a l l  con t r ibu t ing  authors 
are processed. 
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3. 'PHENOMENOLOGY' OF VARIATIONS 

I n  s c i e n t i f i c  journals authors do not  use a  standard code for t h e i r  addresses. 
IS1 i s  b r ing ing  some order i n  addresses whi le enter ing them i n  the  database. 
For instance, names of un ivers i t ies  are put mostly (though by f a r  not 
exclus ively)  i n  the beginning o f  the address, which i s  no t  the case i n  the 
headings o f  many a r t i c l es .  An address processed by IS1 consists of several 
par ts  o f  items, separated by comas and semicolons. The l a s t  two par ts  of 
such an address i nd i ca te  the c i t y  and the country where the  organization i s  
located. The preceding pa r t ( s )  o f  the  address re l a te ( s )  t o  the  organizational 
name. The nmber o f  par ts  r e l a t i n g  t o  t h i s  name can d i f f e r  widely. Consequently, 
the raw pub l i ca t ion  data, acquired from DIMDI, s t i l l  conta in a  large va r i a t i on  
i n  i n s t i t u t e  names. Un ivers i ty  names can be fol lowed by departments, hospi ta ls ,  
laborator ies,  etc., but  there i s  no ru le .  As an example we give the  addresses 
of some departments o f  the Un ivers i ty  of I l l i n o i s  i n  Chicago. 

UNIV ILLINOIS, HLTH SCI CTR, ABRAHAM LINCOLN SCH MED, COLL PHARM 

UNIV ILLINOIS, HLTH SCI CTR, DEPT CHEM 

UNIV ILLINOIS, DEPT CHEM 

UNIV ILLINOIS, COLL MED, DEPT BIOL CHEM 

UNIV ILLINOIS, HLTH SCI CTR, DEPT PHYSIOL & BIOPHYS, POB 6998 

UNIV ILLINOIS, DEPT PHARMACOL, 901 S WOLCOTT 

UNIV ILLINOIS, MED CTR, DEPT ANAT, POB 6998 

UNIV ILLINOIS, DEPT MECH ENGN 

The names of the un i ve rs i t i es  themselves may also d i f f e r  widely. Some 
un ivers i t ies  have the name of the c i t y  where they are located ( w i t h  the  name 
of the c i t y  before o r  a f te r  the word univers i ty ,  such as UNIV CAMBRIDGE o r  
CAMBRIDGE UNIY). I n  o ther  cases they bear the name o f  a  person. This i s  
especia l ly  common i n  Germany and France. I n  France the s t ruc tu re  o f  higher 
education was reorganized as a f t e r  the student r e v o l t  o f  May 1968. A t  the 
end of the same year the Or ientat ion o f  Higher Education Act (Loi  d 'o r ien-  
t a t i o n  de 1  'enseignement superieur) was passed, c rea t ing  more student 
pa r t i c i pa t i on  and enlarging un i ve rs i t y  autonomy (Knowles, 1977; Soetard, 1987). 
The Act resul ted i n  founding 74 un i ve rs i t i es  i n  the ear ly  1970's. by replac ing 
o r  s p l i t t i n g  up ex i s t i ng  un i ve rs i t i es  (Knowles, 1977; Intenationat Handbook 
of  Universities, 1986). Every major c i t y  nowadays has a t  l eas t  one univers i ty .  
The un ivers i t ies  are named a f te r  these c i t i e s ,  and when there are more i n  one 
c i t y ,  nmbers are given : Univers i ty  o f  Grenoble I, I 1  and 111, Un ivers i ty  of 
Paris I t o  XI11 etC. Some of the  un i ve rs i t i es  o f f i c i a l l y  bear the  names o f  
famous French sc i en t i s t s  o r  philosophers. So Un ivers i ty  P ie r re  & Marie Curie 
i s  Univers i ty  Paris V I  and Un ivers i ty  Louis Pasteur i s  Un ivers i ty  Strasbourg I. 
I n  other  cases the names i nd i ca te  the  specia l ty .  For instance, t he  Univers i te 
sc ien t i f ique  e t  m~d i ca le /Sc ien t i f i c  and Medical Un ivers i ty  Grenoble i s  the 
Un ivers i ty  o f  Grenoble I. 

Although i n  Germany the  formal name o f  the un i ve rs i t y  i s  of ten t h a t  o f  a  
person, f o r  publ icat ions i n  in te rna t iona l  journals, German authors mostly 
(though no t  always) use the name o f  the c i t y .  So the  Un ivers i ty  o f  Frankfurt 
appears i n  the  database sometimes as Johann Wolfgang Goethe Un ivers i ty  o r  i n  
var ia t ions  l i k e  JW Goethe Univers i ty .  Special ized un i ve rs i t i es  i n  medical and 
technological f i e l ds  are ca l l ed  i n  German 'Hochschule'. I n  in te rna t iona l  
publ icat ions the  possible t r ans la t i on  gives r i s e  t o  several var iat ions.  I n  
Germany a  reconstruct ion of the higher education system was begun around 1980 
(Altbach, 1985; Wissenschaftwat, 1988). When organizations change t h e i r  names, 
whether o r  not  as a  consequence of a  general reform, problems can r i s e  i n  the 
comparison of data from d i f fe ren t  years. On department leve l  t h i s  phenomenon 
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occurs much more frequently. 

There are a lso differences i n  spe l l i ng  between the English name o f  the  c i t y  
and the  name i n  the loca l  language, such as UNIV MUNICHIUNIV MUNCHEN and 
UNIV NAPLESNNIV NAPOLI. Sometimes there are evident typ ing  e r ro rs  l i k e  
'NIV SYDNEY' i n  a row o f  publ icat ions from UNIV SYDNEY. Another problem i s  
the tendency of g i v i ng  on ly  the  pa r t  o f  the un i ve rs i t y  t o  which the author 
i s  attached. I n  those cases one may f i n d  only the  col lege, facul ty ,  department, 
hospi ta l ,  etc. i n  the address, but  no i nd i ca t i on  o f  the un i ve rs i t y  i t s e l f .  

The r e s u l t  of a l l  t h i s  i s ,  t ha t  un i ve rs i t i es  can become completely 'scat tered ' ,  
w i t h  serious consequences for ranking l i s t s  based on c i t a t i o n s  o r  publ icat ions.  
Scat ter ing of organizations can a lso be caused by the  f a c t  t h a t  (par ts  o f )  
un ivers i t ies ,  o r  other  i n s t i t u t i o n s ,  g ive d i f f e r e n t  c i t i e s  i n  the address. 
Sometimes a un i ve rs i t y  has residences i n  several c i t i e s ,  but  espec ia l l y  i n  
b i g  c i t i e s  l i k e  London and Par is  the addresses sometimes conta in names o f  
suburbs, which are o f ten  separate mun ic ipa l i t ies .  We found t h i s  phenomenon 
also i n  somewhat smaller c i t i e s  l i k e  Lyon and Antwerp. 

The degree o f  va r i a t i on  d i f fe rs  from country t o  country. Some countr ies have 
much more st ructured addresses than other. Germany and Switzerland are 
examples of r e l a t i v e l y  'c lean'  countr ies w i t h  the  un i ve rs i t y  name mostly 
as the f i r s t  separate pa r t  o f  the address. The exceptions are i n  most cases 
problems which are eas i l y  solved : the name var ia t ions  l i k e  JOHANN WOLFGANG 
GOETHE UNIVIUNIV FRANKFURT and the add i t ion  HOSP. Furthermore, i n  the addresses 
o f  most US un i ve rs i t i es  we found r e l a t i v e l y  few var iat ions.  There are however 
some notable exceptions l i k e  the' C i t y  Univers i ty  o f  New York (CUNY) and Harvard 
Univers i ty .  Harvard has the added problem of being spread over Cambridge and 
neighboring Boston. 

An example of a country w i t h  a large number o f  var ia t ions  i s  France. The 
problem created by the  tendency, re fe r red  t o  above, o f  using a l t e rna t i ve  
names l i k e  UNIV LOUIS PASTEUR and UNIV STRASBOURG 1 (and the use of Roman 
and Arabic numerals) i s  a minor one. More serious i s  the absence of the  
un i ve rs i t y  name i t s e l f  i n  the address o f  publ icat ions by s c i e n t i s t s  of 
laborator ies,  i n s t i t u t e s ,  hospitals, etc., belonging t o  a ce r t a i n  un i ve rs i t y  
o r  a research organization. This phenomenon i s  much more frequent i n  France 
than i n  many other countr ies. This i s  p a r t i c u l a r l y  t rue  f o r  Paris, where the 
p rob lem are aggravated by the  use o f  suburb names as c i t y  names. I n  the  
processed data we have found for the  Un ivers i ty  Paris V I  thus f a r  41 
var ia t ions  i n  the f i r s t  pa r t  (before the f i r s t  coma) o f  the address alone. 

The problems f o r  the  United Kingdom are  no t  as serious. Outside London we 
found i n  most un i ve rs i t y  addresses the un i ve rs i t y  name as the  f i r s t  p a r t  of 
the address. The Univers i ty  o f  London however i s  a major problem. A wide 
va r i a t i on  o f  col leges, hospi ta ls  and i n s t i t u t e s  i s  used, o f t en  wi thout  
mentioning the Un ivers i ty  of London i t s e l f .  When the name UNIV LONDON i s  used, 
i t  i s  mostly no t  a separate f i r s t  p a r t  o f  the address, but  a combination w i t h  
col lege o r  hosp i ta l  names. At  the  moment we have 20 combinations w i t h  UNIV 
LONDON i n  the f i r s t  pa r t  of the  address. Some t yp i ca l  examples are : 

UNIV LONDON 

UNIV LONDON BEDFORD COLL 

UNIV LONDON KINGS COLL 

UNIV LONDON KINGS COLL HOSP 

UNIV LONDON LONDON HOSP 

UNIV LONDON LONDON SCH HYG & T 
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Furthermore, there i s  some spreading over suburbs, but not  t o  an extent 
comparable t o  Paris. Surpr is ingly,  Oxford and Cambridge do no t  use col lege 
names very often. Authors from the Un ivers i ty  of Wales do use col lege names, 
whi le t h i s  un ivers i ty  i s  spread over several c i t i e s .  

I n  the Netherlands most un i ve rs i t y  addresses have the  name o f  the  un ivers i ty  
i n  the f i r s t  separate p a r t  o f  the address, but there are var ia t ions  as a 
r esu l t  of t r ans la t i ng  the Dutch name i n t o  Engl ish ( o r  not  t r ans la t i ng  i t  
a t  a l l ) .  An example i s  the Un ivers i ty  o f  Utrecht : 

STATE UNIV UTRECHT 

CENT UNIV UTRECHT 

UNIV UTRECHT 

UTRECHT UNIV 

RIJWUNIV UTRECHT 

RIJWUNIV 

I n  addit ion, there are f i ve  var ia t ions  o f  the combination w i t h  the Utrecht 
un ivers i ty  hospi ta l .  Moreover, we found 14 names o f  laborator ies,  departments 
o r  i n s t i t u t e s  belonging t o  the un i ve rs i t y  i n  addresses wi thout  the name o f  
the un ivers i ty  i t s e l f .  

4. UNIFICATION : PROBLEMS AND SOLUTIONS 

The so lu t ion  t o  the problems described above i s  u n i f i c a t i o n  o f  the addresses, 
i.e. c l a s s i f i c a t i o n  by one name. The aim o f  t h i s  u n i f i c a t i o n  i s  ( i f  possib le)  
t o  b r ing  a l l  publ icat ions from several par ts  o f  a un i ve rs i t y  ( o r  any other 
i n s t i t u t i o n )  under one denominator. To tack le  t h i s  problem we developed a set  
o f  c l a s s i f i c a t i o n  st rategies.  To b r i ng  some order i n  the  chaotic s t ruc tu re  o f  
the addresses, we considered as a s t a r t i n g  po in t  only the f i r s t  p a r t  o f  the  
address, i.e. the  p a r t  before the  f i r s t  comma. We made t h i s  choice, because 
i n  SCISEARCH t h i s  p a r t  qu i t e  o f t en  contains the name o f  the overa l l  
organization, such as the un ivers i ty .  I n  the  sequence o f  the  other  items the 
h ie ra rch ica l  order i s  not  as c lear .  Some addresses do no t  even have a second 
o r  t h i r d  par t .  The number o f  items i n  the addresses d i f f e r s  widely. Sometimes 
a s t r ee t  ( w i t h  o r  wi thout  nunber) i s  pa r t  o f  the address, but usual ly  not. I n  
a f u r t he r  studv we w i l l  examine whether the  u n i f i c a t i o n  can be ex~anded t o  a 
lower leve l  ofSaggregation, e.g. un i ve rs i t y  departments, by considering the 
other  par ts  o f  the  address as wel l .  

A f t e r  so r t i ng  on the f i r s t  pa r t  we have a t  leas t  the same s t ruc tu re  i n  each 
address, but  the problem o f  sca t te r ing  s t i l l  remains. When par ts  o f  an 
i n s t i t u t i o n  do not  have the  name o f  the overa l l  organization i n  the f i r s t  
p a r t  o f  the address ( o r  j u s t  d i f f e r  i n  spe l l ing) ,  they cannot be recognized 
by the computer. It i s  our aim t o  b r i ng  a l l  name and spe l l i ng  var iat ions,  
and a l l  departments, sections, laborator ies,  hospi ta ls ,  etc. (named i n  the  
f i r s t  p a r t  o f  the address) under t h i s  denominator. To achieve t h i s ,  important 
in format ion can be drawn from the  pub l i ca t ion  data. By comparing the addresses 
i n  a large se t  o f  publ icat ions,  one can f ind  out  i n  some cases t o  which 
un ivers i ty  a cer ta in  hospi ta l  o r  department belongs. A hospi ta l  o r  department 
mentioned i n  the  f i r s t  pa r t  o f  the  address i n  pub l i ca t ion  A, can be named 
second o r  t h i r d  a f t e r  the un ivers i ty  name i n  pub l i ca t ion  8. A good example 
o f  t h i s  phenomenon i s  t h a t  o f  some medical and pharmacological sections of 
the  Un ivers i ty  of London : 
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UNIV LONDON, SCH PHARM 

SCH PHARM, DEPT PHARMACOL, MRC, NEUROPHARMACOL RES GRP, 29- 39 
BRUNSWICK SQ 

UNIV LONDON, ROYAL FREE HOSP, SCH MED, DEPT BIOCHEM & CHEM 

ROYAL FREE HOSP, SCH MED, ACAD DEPT PHARMACOL 

For the  poss ib le  i d e n t i f i c a t i o n  s t r e e t  names i n  the  o rgan iza t iona l  p a r t  o f  the  
address and z i p  codes i n  the c i t y  o r  country  p a r t  can be helpfu l .  An a d d i t i o n  
t o  comparing p u b l i c a t i o n  data i s  the  use o f  t h e  Corporate Index o f  the  SCI, 
which conta ins a l l  addresses from pub l i ca t ions  processed by IS1  i n  a c e r t a i n  
year. 

Although the  nunber o f  v a r i a t i o n s  decreased considerably, we s t i l l  found the  
r e s u l t s  unsa t i s fac to ry .  Consul ta t ion o f  u n i v e r s i t y  handbooks and encyclopedias 
y i e l d e d  a d d i t i o n a l  i n fo rmat ion  (2).  Hospi ta ls ,  departments, and co l leges can 
be brought under one un ive rs i t y ;  name v a r i a t i o n s  l i k e  UNIV FRANKFURT and 
JW GOETHE UNIV can be compared and the  r e s u l t s  o f  the  above described search 
operat ion can be checked. 

The example of the  U n i v e r s i t y  Par i s  V I ,  mentioned above, can be used t o  
i l l u s t r a t e  the  method. The f o l l o w i n g  l i s t  gives o n l y  a small  sample o f  a l l  
the  v a r i a t i o n s  under which t h i s  u n i v e r s i t y  appeared i n  the  addresses. 

UNIV PARIS 06, REGULAT METAB & DIFFERENCIAT PLASTES, 4 PL JUSSIEU 

UNIV PARIS 06, CYTOL LAB 

UNIV PARIS 6, LAB PHYS THEOR & HAUTES ENERGIES PARIS 

UNIV PIERRE & MARIE CURIE, ELEFTROCHIM LAB, 4 PL JUSSIEU, BAT F 

UNIV PIERRE & MARIE, SYNTH MACROMOLEC LAB 24 

UNIV P & M CURIE, ELECTRODYNAM GAZ IONISES LAB 

HOTEL DIEU, SERV MED INTERNE & ONCOL 

CHU ST ANTOINE, SERV MED NUCL 

HOP ST ANTOINE, SERV MED INTERNE CANCEROL, 184 RUE FG ST ANTOINE 

FAC MED ST ANTOINE, SERV BIOPHYS, CNRS, LAB 163 

FAC MED ST ANTOINE, SERV BIOPHYS, INSERM, U113 

HOP PITIE SALPETIERRE, SERV HEMATOCANCEROL 

HOP PITIE, ER LIPOPROT, INSERM, U9 

HOP SALPETIERRE, INSERM, U289 

The hundreds o f  v a r i a t i o n s  are reduced t o  41 by s o r t i n g  on t h e  p a r t  before the  
f i r s t  comma. I n  handbooks and encyclopedias we found t h a t  t h e  U n i v e r s i t y  P i e r r e  
& Marie Cur ie  i s  t h e  same as U n i v e r s i t y  Par i s  V I  (06). and t h a t  Fac Med S t  
Antoine and Hop P i t i 6  S a l p g t i e r r e  are components o f  it. Hote l  Oieu could be 
i d e n t i f i e d  as p a r t  o f  the  U n i v e r s i t y  Par is  06 through comparing the  
p u b l i c a t i o n  data. The r e s t  can be q u a l i f i e d  as name var ia t ions ,  which can 
e a s i l y  be d e a l t  with. 

I n  one o f  the  addresses "CNRS' i s  mentioned as t h i r d  par t .  Th is  Centre Nat ional  
de l a  Recherche S c i e n t i f i q u e  i s  the  French na t iona l  research organizat ion,  
o r i g i n a l l y  founded i n  the  1930's, and i n  i t s  present shape establ ished by the  
Or ien ta t ion  of Higher Education Act o f  1968, t o  advise t h e  M i n i s t e r  of 
Education i n  mat ters  o f  h igher  education and s c i e n t i f i c  research (Knowles, 
1977; van Raan, 1985). Furthermore, i t  con t ro ls  more than 1500 labora to r ies  
and research centers. CNRS i n s t i t u t e s  a re  o f t e n  located on a u n i v e r s i t y  
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campus, but s t i l l  have an autonomous status. I n  some cases they are not  
connected t o  a un ivers i ty .  I n  our pub l i ca t ion  data 'CNRS' can be p a r t  of a 
un ivers i ty  address, as i n  the example of the  Un ivers i ty  Par is  06. Qu i t e  o f t en  
however, i t  cons t i tu tes  the f i r s t  pa r t  of the address. Then i t  i s  the question 
whether o r  not  a CNRS i n s t i t u t e  forms pa r t  of a un ivers i ty ,  and i f  so, o f  which 
one. Comparing addresses i n  pub l i ca t ion  data, and consul t ing l i s t s  w i t h  CNRS 
i n s t i t u t e s  can l a rge l y  solve t h i s  problem (3). Research organizations e x i s t  
i n  many countr ies, fo r  instance i n  I t a l y  (CNR) and i n  Spain (CSIC). 
Organizations l i k e  these (o f ten  w i t h  l i n k s  t o  a un ivers i ty ) ,  as we l l  as 
non-academic research centers tend t o  become more i m ~ o r t a n t  i n  science 
(Altbach, 1985). Central i n s t i t u t i o n s  fo r  research a k  dominant i n  Eastern 
Europe (Clark, 1983; Kluczynski , 1985). 

Looking up var ia t ions  i n  handbooks and encyclopedias i s  very time consuming. 
Thus f a r ,  we have appl ied t h i s  method t o  the countr ies of Western Europe, 
Canada, and Czechoslovakia. We plan t o  extent, the  number o f  countr ies. 
Since the US addresses are r e l a t i v e l y  we l l  un i f i ed  by IS1 and t h i s  country 
i s  dominant i n  most journals, we already have f a i r l y  good resu l t s  a t  the 
moment. More de ta i led  informat ion can be derived from guides, annual research 
reports, and address books published by un ivers i t ies .  We have performed t h i s  
k ind of research only for the  Netherlands. The same i s  t rue  f o r  consul t ing 
spec ia l i s ts  i n  the f i e l d .  Recently we s ta r ted  w i t h  t h i s  method f o r  Switzerland 
too. People who are f a m i l i a r  w i t h  pa r t i cu l a r  organizations can give important 
information. One f i n a l  p o s s i b i l i t y  i s  t o  compare the  authors o f  publ icat ions 
w i t h  s t a f f  member l i s t s  o f  un ivers i t ies .  A problem w i t h  t h i s  method i s  t h a t  
sc i en t i s t s  qu i t e  o f ten  'move' from one i n s t i t u t e  t o  an other. Staf f  l i s t s  for 
the year o f  pub l i ca t ion  must therefore be used. This research, which w i l l  be 
even more t ime consuming, has s t i l l  t o  be car r ied  out. 

We have tackled more completely the problem of the sca t te r ing  o f  i n s t i t u t i o n s  
because o f  dif ferences i n  c i t y  names. The f i r s t  step was t o  e l iminate spe l l i ng  
errors, abbreviat ions and var ia t ions  resu l t i ng  from t r ans la t i on  problems. I n  
case of language var ia t ions  we opted f o r  the English name. So ROMA becomes 
ROME and BRUXELLES, BRUSSELS. Next, we used at lases t o  check whether a c i t y  
name re la tes  t o  a pa r t  of a conurbation o r  t o  a separate c i t y .  I n  order t o  
b r i ng  a c i t y  name under the denominator o f  a b i g  c i t y ,  we reta ined the 
o f f i c i a l  conurbation border. So i n  the case o f  Par is  a l l  c i t y  names w i t h i n  
the departments Paris, Hauts-de-Seine, Seine-St. Denis and Val-de-Marne are 
reduced t o  PARIS. For London the boundary of Greater London i s  kept up. This 
method proved t o  be espec ia l l y  successful for Austra l ia ,  Canada, the United 
Kingdom and France. I n  the l a s t  mentioned country, many un i ve rs i t i es  use the 
name of the un i ve rs i t y  centers outside the  c i t y  as c i t y  name, f o r  instance 
St. Mar t in  d'Heres i n  the case o f  the Un ivers i ty  o f  Grenoble I. Furthermore, 
46 c i t y  names are brought under the denominator Paris. I n  t h i s  way the problem 
of geographical sca t te r ing  i s  l a rge l y  solved. However, there i s  s t i l l  the 
d i f f i c u l t y  t h a t  organizations may have residences outside the  formal 
conurbation border o r  i n  other  c i t i e s .  

The 'c leaning '  of country names i s  r e l a t i v e l y  simple. It i s  mainly a matter 
of spe l l i ng  errors,  the adding o f  z i p  codes t o  the  country names o r  d i f f e r e n t  
abbreviations. However, i n  databases l i k e  SCISEARCH sometimes separate par ts  
o f  the country are used t o  ind ica te  the country of o r i g i n .  As for the United 
Kingdom, not  only England, Scotland, Wales, and Northern I re land  are used, 
but also countr ies l i k e  Lancashire and Midlothian, whether o r  not  i n  
combination w i t h  England, Scotland, etc. I n  the USSR the  separate S o c i a l i s t  
Soviet  Republics l i k e  the LISSR (L i thuania)  appear as a country name. Recently 
we have found combinations l i k e  L i thuania USSR. Addresses of Austral ian, 
Canadian, and Indian publ icat ions mostly contain the name o f  the s ta te  o r  
province and the country as a whole (such as Ontario Canada o r  Ut ta r  Pradesh 
Ind ia ) .  We u n i f i e d  a l l  these combinations and var ia t ions  by the  o f f i c i a l  
country name (Austra l ia ,  Canada, India,  United Kingdom, USSR). The 
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abbreviat ion o f  the s ta te  names, used i n  the  IS1 data f o r  American 
publ icat ions,  are a l l  transformed t o  USA. 

One can a lso perform the  i d e n t i f i c a t i o n  o f  countr ies by using the  Corporate 
Country (CCO) f i e l d  i n  SCISEARCH. IS1 claims t h a t  country names i n  t h i s  f i e l d  
are unif ied. However, the un i f i ca t i on  i n  the  CCO f i e l d  leaves some problems 
unsolved. The separate states o f  the US, several Soc ia l i s t  Soviet Republics 
i n  the USSR and the four  main par ts  o f  the United Kingdom (England, Scotland, 
Wales, and Northern I re land)  are no t  cmbined t o  one s ing le  country. This has 
serious consequences f o r  the comparison o f  countries. 

The phenomenology o f  var ia t ions  described above, i s  based on our research on 
data from SCISEARCH, implemented i n  the  host computer o f  DIMDI. Experiences 
w i t h  other  databases and other host computers, support our assumption t h a t  
analysis o f  addresses can be even more problematic. 

5. TOWARDS A DATABASE ON ADDRESSES IN  SCIENTIFIC PUBLICATIONS 

A l l  the data concerning the  u n i f i c a t i o n  process are stored i n  a database, 
cons is t ing  o f  three datasets - one f o r  countr ies, one f o r  c i t i e s  and one fo r  
i n s t i t u t e s  - the  so-cal led 'master f i l e s ' .  F i r s t ,  we describe the  s t ruc tu re  
o f  the  dataset on organizat ional  names. This dataset contains a l l  va r ia t ions  
of i n s t i t u t e  names we have found thus far, as we l l  as t h e i r  corresponding 
un i f ied  names. Moreover, the dataset contains var iables representing the c i t y  
and country i n  which the organizations are located. Not surpr is ing ly ,  
'problematic'  organizations l i k e  the French un i ve rs i t i es  and the Un ivers i ty  
o f  London have a large number o f  records. So i n  the dataset there are 89 
records w i t h  UNIV LONDON as un i f ied  name and 41 w i t h  UNIY PARIS 06. 

I n  the dataset of country names we keep var ia t ions  and standard names of 
sovereign states, un i f y i ng  var ia t ions  t o  the standard name. Where possible 
we use the Engl ish name as standard name, sometimes as an abbreviation, l i k e  
PEOPLES R CHINA (Peoples Republic o f  China) and FED REP GER (Federal Republic 
o f  Germany). As f a r  as possible we mainta in the  IS1 spe l l i ng  and abbreviat ions 
i n  our un i f i ed  names. For each v a r i a t i o n  there i s  a record i n  the  dataset, 
un i fy ing  a l l  the var ia t ions  t o  the  standard name. Thus SWITSERLAND and 
SWITZERLAND r e l a t e  t o  SWITZERLAND as a standard name and PEOPLES R CHI, 
PEOPLES R CHIN and PEOPLES R CHINA t o  PEOPLES R CHINA. The same i s  t r ue  f o r  
a l l  the par ts  o f  the USSR. For countr ies w i t h  no var ia t ions  there i s  only 
one record. 

The same procedure i s  fol lowed fo r  c i t i e s ,  only the  nmber of var ia t ions  i s  
much larger. For instance, 46 records i n  the c i t y  dataset have the  u n i f i e d  
name PARIS. One o f  them has the c i t y  name PARIS, a l l  the other  are suburbs 
o f  the French cap i ta l .  Spe l l ing  and language var ia t ions  are stored i n  the 
dataset. I n  both country and c i t y  dataset, z i p  codes are  omitted. Stor ing 
these as we l l  would make the number o f  combinations almost endless. 

Each o f  the three datasets contains a separate var iab le  ( 'check ' ) ,  ind iea t ing  
the status o f  knowledge on spec i f i c  combinations o f  var ia t ions  and u n i f i e d  
names. This f i e l d  has three p o s s i b i l i t i e s  : Y, ? and blank. Y(es) means t h a t  
a combination i s  confirmed by research i n  handbooks and encyclopedias. Thus 
f a r  t h i s  appl ies on ly  t o  the  Western European countr ies, Canada and 
Czechoslovakia. We use the check ' 7 '  when we are not  sure about a spec i f i c  
combination. A blank f i e l d  means t h a t  we found a ce r t a i n  i n s t i t u t e  i n  the 
pub l i ca t ion  data (and possib ly  i t s  u n i f i c a t i o n  t o  an ove ra l l  organization 
through comparing t he  data), but  no t  confirmed (yet)  by fu r ther  research. 

Each t ime new pub l i ca t ion  data are downloaded from DIMDI, the addresses are 
matched w i t h  the  master f i l e s .  Var iat ions 'known' t o  the master f i l e s  are 
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changed t o  t h e i r  corresponding un i f i ed  name. Names o f  i ns t i t u t es ,  c i t i e s ,  o r  
countr ies new t o  the master f i le  are marked and analyzed separately. Afterwards 
these data are added t o  the master f i l e s .  For the  countr ies studied more 
de ta i led  these new data are checked i n  the l i t e r a t u r e .  

We use these master f i l e s  f o r  evaluat ive b ib l iomet r i c  studies and the r o l e  o f  
journals i n  the dissemination o f  s c i e n t i f i c  knowledge. As pa r t  o f  t h i s  p ro jec t  
we have now worked on the u n i f i c a t i o n  o f  addresses i n  s c i e n t i f i c  journals from 
the beginning o f  1988 onwards. We co l lec ted  thousands of data r e l a t i n g  t o  
countries, c i t i e s  and i ns t i t u t es .  At the mment we have 255 'country names' 
( inc lud ing  par ts  o f  countr ies), 3117 c i t y  names and 10,940 i n s t i t u t e  names 
i n  our database. They r e l a t e  t o  99 un i f i ed  country names, 2625 un i f i ed  c i t y  
names and 7681 un i f i ed  i n s t i t u t e  names. As fo r  the i n s t i t u t e s  the reduct ion 
resu l t i ng  from the un i f i ca t i on  i s  30 %. With respect t o  the countr ies fo r  
which we have done more research, the reduction goes fu r ther  : 44 %. I n  the 
Netherlands we even have a reduct ion o f  61 %; our most complete research was 
car r ied  out  f o r  Dutch organizations. 

Since we focused our research on un ivers i t ies ,  reaching the u n i f i c a t i o n  
la rqe ly  i n  t h i s  t m e  of addresses. The mas te r f i l e  now contains much information 
a b o h  un ivers i t ies :  Table 1 gives an impression o f  the  growth i n  knowledge 
about e ight  un i ve rs i t i es  from several par ts  o f  the  world. The dates re l a te  
t o  the  points o f  t ime when the master f i l e  was p r i n ted  out  fo r  updating and 
correct ion; the numbers t o  the nmber  of combinations present i n  the master 
f i l e .  

Table 1 : Increase o f  the  number o f  var ia t ions  i n  the  Master f i le  

UNIV LONDON, London 
United Kingdom 

UNIV ABERDEEN, 
Aberdeen, UK 

UNIV PARIS 06, Paris, 
France 

ERASMUS UNIV ROTTERDAM 
Rotterdam, Netherlands 

UNIV FRANKFURT, 
Frankfurt,  Fed Rep Ger 

UNIV BERN, Bern, 
Switzerland 

YESHIVA UNIV, 
New York, USA 

UNIV COLORADO, 
Denver, USA 

UNIV NACL CUYO, 
Bari loche, Argentina 

- 
Feb 88 - 

45 

2 

29 

2 

10 

6 

1 

1 

5 

- 

- 
Jan 89 

The increase i s  the  r e s u l t  of both adding data frm new sets o f  journals, and 
of correct ions as outcome o f  our research. For the  Western European countr ies 
major changes occured between A p r i l  and May 1988, and between Ju l y  and November. 
Then most o f  our research i n  handbooks took place. This k ind  of research l ed  
us, i n  some cases, t o  removal o f  combinations from the  master f i le ,  such as 
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UNIV PARIS 06 and UNIV FRANKFURT. Research based on comparing pub l i ca t ion  data 
i s  then corrected by fur ther  research. The statement t h a t  German, Swiss, and 
US addresses are i n  general r e l a t i v e l y  'c lean'  i s  also i l l u s t r a t e d  i n  t h i s  
table.  
Between November 1988 and Januar 1989 we processed a large nmber of new 
pub l i ca t ion  data. 

When new 'raw' pub l i ca t ion  data are processed, the  master f i l e  recognizes the 
vast ma jo r i t y  of the f i r s t  par ts  o f  the  addresses. When we processed a set  of 
journals i n  December 1988 (14,000 addresses) almost 90 % of the  organizat ional  
was recognized by the masterf i le, of which 25 % confirmed by fu r ther  research. 
I n  f igures  1 and 2 we compare two stages i n  the  processing, performed dur ing 
1988. Figure 1 contains a l l  addresses, f igure  2 re la tes  t o  The Netherlands. 
As ind ica ted  above, we ca r r i ed  out  most research fo r  The Netherlands. 

FEBRUARY 1988 (20 LEADING JOURNALS) 

DECEMBER 1988 (BIO-MEDICAL JOURNALS) 

NEW 
RECOGNIZED 
CONFIRMED 

Figure 1 : Results o f  matching tne master f i les  w i t h  new 'raw' aodresses : 
P u ~ l i c a t i o n s  from a l l  countr ies. 
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FEBRUARY 1988 

DECEMBER 1988 

g RECOGNIZED 
CONFIRMED 

FURTHER RESEARCH 

Figure 2 : Results of matching the masterfiles with new 'raw' addresses : 
The Netherlands 

'New' in these figures indicates ( f i r s t  parts of)  addresses appearing for the 
f i r s t  time in the processing (and therefore unknown to  the masterfiles). 
'Recognized' means that we found the name before, and that i t  was unified 
by analyzing publication data o r  that i t  was not changed. 'Confirmed' relates 
to addresses of which the unification i s  based on further research. The 
figures show the increasing usefulness of the masterfiles. The results for 
the Netherlands are especially striking. The vast majority of Dutch unified 
addresses was confirmed by further research. The results in the a l l  countries 
figure are highly influenced by the US, which dominates the dataset. As we 
pointed out, we have not carried out further research for  the US. However, 
not only the knowledge in the master f i l e s  i s  decisive for the share of the 
categories. When processing a journal or se t  of journals with a completely 
different scope, we find many new addresses. 
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The d e f i n i t i o n  o f  the  types of organizat ions pub l i sh ing  i n  s c i e n t i f i c  
organizat ions i s  t h e  next s tep i n  our  u n i f i c a t i o n  research. Recently we added 
a f i e l d  of categor ies t o  the master f i l e s .  Thus we can de f ine  e a s i l y  the  share 
of u n i v e r s i t i e s ,  research centers, companies, e tc .  

6. CONCLUSIONS 

Based on our  analys is  o f  addresses i n  s c i e n t i f i c  publ icat ions,  ex t rac ted  from 
SCISEARCH, we have shown t h a t  many v a r i a t i o n s  occur w i t h  respect  t o  the  names 
of organizat ions and t h e i r  geographic locat ions.  The method of u n i f i c a t i o n  
we propose, has proved t o  be h i g h l y  successful f o r  purposes o f  eva lua t i ve  
b ib l iomet r i cs .  The s c a t t e r i n g  problem i s  l a r g e l y  solved and, i n  our  op in ion,  
rankings of i n s t i t u t e s  by pub l i ca t ions  and c i t a t i o n s  have become much more 
r e l i a b l e .  The same can be s a i d  f o r  rankings by country. 

An extension o f  the  database i s  the  a d d i t i o n  o f  categor ies t o  the  u n i f i e d  
addresses : u n i v e r s i t i e s ,  research centers, companies, e tc .  This  a d d i t i o n  
makes i t  poss ib le  t o  analyze what k i n d  o f  organizat ions p u b l i s h  i n  d i f f e r e n t  
journals .  

However, more app l i ca t ions  of the  u n i f i c a t i o n  method are possible. For 
assessing i n t e r n a t i o n a l  cooperat ion connections, u n i f i e d  addresses r e l a t i n g  
t o  i n s t i t u t e s ,  c i t i e s ,  and countr ies are extremely important.  The same i s  t r u e  
o f  c i t i n g  pat terns.  I n  the  f i e l d  of science p o l i c y  a dataset  o f  u n i f i e d  
addresses may be very usefu l  for .evaluat ion purposes. Evaluat ion o f  research 
performance can be s i m p l i f i e d  ( o r  even made poss ib le)  by u n i f i c a t i o n  of 
addresses. For t r a c i n g  developments i n  p r o d u c t i v i t y ,  u n i v e r s i t i e s  can now 
be campared. Furthermore, s h i f t s  i n  t h e  scope o f  i n t e r e s t  can be discovered 
more e a s i l y .  The planned a d d i t i o n  of categor ies i s  a lso h e l p f u l  for  these 
purposes. 
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NOTES 

1. Evaluat ive b i b l i o m e t r i c s  i s  character ized by the  use o f  b i b l i o m e t r i c  data 
f o r  eva lua t ion  purposes of ' q u a l i t a t i v e '  aspects o f  s c i e n t i f i c  a c t i v i t y .  
p a r t i c u l a r l y  o f  research performance. I n  t h i s  approach, b i b l i o m e t r i c  data 
are app l ied  i n  the  o p e r a t i o n a l i z a t i o n  o f  ' q u a l i t a t i v e '  concepts (Moed, 1989). 

2. We have made use of the  f o l l o w i n g  handbooks and encyclopedias : 
- ComnonweaZth Universi t ies  Yearbook 1987. A Directory t o  t he  Universi t ies  

o f  the  Cannonweatth and the  Handbook of t h e i r  Association ( 4  ~ 0 1 s . ) .  
Associat ion o f  Comnonwealth Un ive rs i t i es ,  London, 1987. 

- International Handbook of Universi t ies  and Other I n s t i t u t e s  of Higher 
Education (10th ed.). MacMillan - Stockton - I n t e r n a t i o n a l  Associat ion 
o f  Un ive rs i t i es ,  New York - Paris, 1986. 

- Internationales Universi tats  HandbuchAvorZd Guide t o  (mivers i t ies  
(2nd ed.; 4 vols.) .  Saur, Munich - New York, 1976-1977. 

- Knowles, S., ed., The Internationat Encyclopedia of Higher Education. 
Jossey-Bass Publ ishers, San Francisco - Washington - London, 1977. 

- Lengenfelder, H., ed., Handbmh &r Universitiiten und FacWlochschuZen. 
Bm&srepubZik Deutschlad,  Oesterreich, Schdeia (3 rd  ed.), Saw, 
Munich - New York - London - Paris,  1985. 
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- ?he World of Learning (38th ed.). Europa Publicat ions, London, 1988. - Wortd Guide t o  S c i e n t i f i c  Associations and Learned Societ ies/Inter-  
nationater Verzeichnis wissenschaftticher Verbiinde und Gesellscbaften 
( 4 th  ed.). Saur, Munich - New York - London - Paris, 1984. 

- World L i s t  o f  Univers i t ies /L is te  mondiale des Universite's (17th ed.), 
MacMillan - Stockton - In te rna t iona l  Associat ion o f  Un ivers i t ies ,  
New York - Paris, 1988. 

3. The World of Learning (1988) contains such a l i s t  o f  CNRS i ns t i t u t es .  
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