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Construction of Indicators

Acceptable, Valid, Robust, Reliable, Transparent
Measures of Research Impact

Comprehensiveness Across the Science-Based
Disciplines

Identifying High Quality Research

Distribution of impact within a department or
institute: ‘quality profile’
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Basic Concept: How do we focus on ‘quality’?
Scientific performance relates to achieved quality in the
contribution to the increase of our knowledge
(‘scientific progress’)

(1) as perceived by others: peer review
(2) as measured by advanced bibliometric analysis

(1) and (2) correlate (very) well at group level
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Daily Practice

Data Collection

Definition of staff involved

Definition and aggregation of fields
Interdisciplinarity

Assignment of Researchers to Fields

Data Analysis, Normalisation, Aggregation

Levels
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Citing Publications
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Scientific basis (NSF) of the Citation Index/Web-of-Science system




What do citations measure?

- Many studies showed positive correlations
between citations and qualitative judgments

- In principle it is valid to interpret citations in
terms of intellectual influence which is an
important aspect of scientific quality

- Thus, the concepts of citation impact and
scientific quality do not coincide ‘automatically’

What do scientists think about important aspects
of quality?

Opinions of prominent physicists in the
Netherlands in discussions (1996) about the
allocation of extra money to top-groups.

As a peer, they focus at:
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Quality judgment by peers may relate to ‘tacit knowledge’
such as the capability to build instruments, or to
acknowledgment of ‘being ahead of time’ and to ‘trust’
that a group will come soon with breakthroughs...so peer
judgments may include ‘credits’....

Bibliometrics always relates to ‘codified knowledge’, high-
value ‘tacit’ knowledge is immeasurable; it never works
with credits; but it may concern hypes, fashions,
detested by (some) peers.....
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First of all, quality MUST be demonstrable, no fine words.
Quality of research, at least in physics, is demonstrable in
the following aspects:

* Effective publication, i.e., in the best possible journals;

* Invited lectures in top-conferences of the field and/or
in top-universities;

* High citation scores

* Citations in important reviews;

* Collaboration with top-groups;

* Continuation of PhD students;

* Continuation in research council grants

* Long-term financing by the government and/or the
business sector
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Number of publications with R refs
‘normal’ articles, total: 3,076, Phys.Rev.Lett. 2003
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Fig. 1: Citing and cited publications
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p

ower-law

From: R. Albert & A.-L. Barabasi
Statistical mechanics of complex networks
In: Reviews of Modern Physics 74, 47-97, 2002
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Network of publications (nodes)

. . non-CI publ:
linked by citations (edges)
Books
Lower citation-density Higher citation-density

e.g., applied research, e.g., basic natural Book chapters

social sciences medical research D Conf. proc.
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Table 1: Internal coverage of the citation index by main field for thg
University of Heidelberg
. f . g P |Avg Nr Refs | %Refs Refs %Ref
Table 3.1:Internal coverage percentages of the Thomson Scientific/ISI Citation Main Field 0004 | Refs | <1980 | <1980 | noncz | rescr | G
Indexes CLINICAL MEDICINE 4,477 | 33.2 | 8240 6% | 14,066 |126,277 | 90!
BIOL SCI: HUMANS 2360 | 404 | 4,186 | 4% | 6356 | 84,756 | 93%
BIOL SCI: ANIMALS &
PLANTS 273 | 435 | 1,393 | 12% | 2,166 | 8305 | 79%
MOLECULAR BIOLOGY &
Internal Coverage Percentage BIOCHEMISTRY 1,258 | 457 | 2,584 | 4% | 3313 | 51,533 | 94
b ¥ b PHYSICS AND ASTRONOMY 1,389 | 38.4 | 5721 | 11% | 8805 | 38,820 | 82%
80-100% 60-80% 40-60% <40% CHEMISTRY 816 | 37.4 | 4,028 | 13% | 5081 | 21,374 | 81%
i i i i MATHEMATICS 315 | 204 | 1,444 | 22% | 2,253 | 2,736 | 55%
B!ochem & Mol Biol Appl Phys & Qhem Mathemghcs Other Soc S MATHENATICS B 23| yaw| B 22m | 27 | s
Biol Sci - Humans Biol Sci - Anim & Plants Economics Humanities & Arts APPLIED PHYSICS AND
- - — CHEMISTRY 483 | 266 | 1,117 | 9% | 2910 | 8817 | 75
Chemistry Psychol & Psychiat Engineering ENGINEERING 373 | 232| 823 | 10% | 3,376 | 4439 | 57
— — - MULTIDISCIPLINARY 120 | 343 294 7% 312 | 3,508 | 92
Clinical Medicine (Geosciences ECONOMICS 57 | 305| 204| 12% | 695 | 842 | 55
N ‘. PSYCHOLOGY, PSYCHIATRY
Phys & Astron Soc Sci ~ Medicine & BEHAVIORAL SCIENCES 28 | 398 | 939 | 10% | 2,140 | 5985 | 74%
SOCIAL SCIENCES RELATED
TO MEDICINE 283 | 359 | 774| 8% | 3125 | 6273 | 67%
OTHER SOCIAL SCIENCES 69 32.7 324 14% 1,297 633 B8
HUMANITIES & ARTS 39 | 4261 5351 32% | 937 190 | 179
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Other citation indexes:
Table 2: Language of publications in Citation Index for the University of
Heidelberg N 2
Al Englsh I — Goo_gle Schqlar (all types of documents, ‘wild west’)
‘ papers Llanguag Language Language ArXiv (phyS|cs)

Seneg s (S [ES RS SPIRES (high energy particle physics)
CLINICAL MEDICINE 5577 4477 1,100 20% NEC (computer science)
BIOL SCI: HUMANS 2,381 2,360 21 1%
BIOL SCI: ANIMALS & PLANTS 282 273 9 3% | T
MOLECULAR BIOLOGY & BIOCHEM 1,258 1,258 0 0% o .
PHYSICS AND ASTRONOMY 1,389 1,389 0 0% OK for individual scientists, but undoable for large scale
CHEMISTRY 841 816 25 3% . . = . . .
T ENTES B BT 3 o studies, Thomson Scientific/ISI remains superior with
GEOSCIENCES 410 404 6 1% WoS as ‘gold standard’ but...
APPLIED PHYSICS AND CHEMISTRY 504 483 21 4%
ENGINEERING 378 373 5 1%
MULTIDISCIPLINARY 120 120 0 0% . . . X
ECONOMICS 60 57 3 E70 I SCOPUS is rapidly becoming the only serious
PSYCHOLOGY, PSYCHIATRY & BEHAV SC 425 228 197 46% a
SOCIAL SCIENCES RELATED TO MEDICINE 335 283 52 16% competitor of WoS
OTHER SOCIAL SCIENCES 116 69 47 41%
HUMANITIES & ARTS 107 39 68 64%
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Citing publications Basic Performance Indicators
Field-specific normalization o _
op Ouput: Number of publications in internationally
refereed CI-covered journals
oC Absolute Impact: Number of (self-ex) citations
C(A)/P(A) to these pubrl)ications ¢ )
*H Hirsch-index
oC Output-normalized Impact: Average number of
C(f)/P(f) cits/ppub of the institutg (CPP) g
ocj Average number of cits/pub of the journal set
used by the institute (Jcsm)
+ doc.type normalization ocf Average number of cits/pub of all journals of a
- T——— specific field in which the institute is active
(FCSm)
Cited publications *p0 Percentage of not-cited publications
Universiteit Leiden. The universitv to discover.

CWTS Key Research Performance Indicators:
e cj/cf Relative impact of the used journal set = ':\‘
(JCSm/FCSm) ‘
e c/cj Internat. journal-normalized impact
(CPP/JCSm)
e c/cf Internat. field & doc-normalized impact
(CPP/FCSm)

e Pt/IMt Contribution to the top-5, 10, 20,..%

e P*(c/cf) Size & Impact Together: Brute Force
(P * CPP/FCSm)
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*SOCIOLOGY
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*LANGUAGE&LING

o0
0 Examples from recent studies
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Leiden Ranking 1: Top 100 European Universities, yellow list

250 European Universities with P(y) > 350
Top-20 in ‘size’, Physics, ranked by crown indicator’

University P & CPP | Pnc

ranking UNIV CAMBRIDGE UK | 36.349 | 361.681
by 2 [ UNIV COLL LONDON UK | 34.407 | 346.028
number of UNIV OXFORD UK | 33.780 | 355.856 UNIV KARLSRUHE (TH)
[publications T4 ERIAL COLL LONDON UK | 27.017 | 222.713 UNIV CAMBRIDGE
P ATHOLIEKE UNIV LEUVEN BE | 22.521 | 153.85
LUDWIG MAXIMILIANS UNIV MUNCHEN |DE | 23.519 | 177.31 LUNDS UNIV
U x :?&Iﬁc\;l PIERRE & MARIE CURIE FTL sg.ggg E ;g.ig ETH ZURICH
UNIV UTRECHT | 22.068 | 189.67 UNIV OXFORD
UNIV MANCHESTER UK | 22.470 37.81. IMPERIAL COLL LONDON
UNIV WIEN AT | 21.940 25
2 [ UNIV ROMA SAPIENZA T 778 .076 | SRIVALEIDEEBERG
TEL AVIV UNIV I 447 33 WARSAW UNIV
S TLONGS URIV— SE[oest 570 TECH UNIV MUNCHEN
6 | KAROLINSKA INST STOCKHOLM SE [ 20. v LUDW MAX UNIV MUNCHEN
7| KOBENHAVNS UNIV IDK LEIDEN UNIV
8 [ UNIV AMSTERDAM NL
5T UPPSALA UNIV SE UNIV PARIS XI SUD
0 RUPRECHT KARLS UNIV HEIDELBERG _|DE UNIV ROMA SAPIENZA
ELH ZURICH CH UNIV AMSTERDAM
INGS COLL UNIV LONDON UK
HEBREW UNIV JERUSALEM [Tl [ KOBENHAVNS UNIV
UNIV PARIS XI SUD FR UNIV BONN

25 [ UNIV EDINBURGH
26 | HUMBOLDT UNIV BERLIN
27 LEIDEN UNIV.

28| UNIV ZURICH

29 | UNIV BARCELONA
30 UNIVBRISTOL

UNIV PADOVA

UNIV COLL LONDON
UNIV GRENOBLE I
UNIV PARIS VI IR versitv to discover.
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Output (P) and impact (C) of EPFL publications1994-2003

Basic indicators

o4
1994 1995 - 1998 1996 - 1999 1997 - 2000 1998 - 2001 1999 - 2002 2003

[t ]|—

s |
International impact c/cj, c/cf, cj/cf of EPFL publications
1994-2003

Impact indica

mpact of journals relative to fields

1994 1995 - 1998 1996 - 1999 1997 - 2000 1998 - 2001 1999 - 2002 2003
t—

Output share of types of scientific co-operation

TU Delft

single univ. group P per type of collab,

1 1991 - 1992 - 1993 - 1994 - 1995 - 1996- 2001
990 1995 1996 1997 t 1998 1999 2000 00

Impact of types of scientific co-operation
TU Delft

c/cf per type
of collaboration

A— single univ. group

1991-  1992-  1993- __ 1994  1995-  1996-
1990 oo 1996 1997 1993 1999 2000 2001
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Table 2.1; Bibliomtrc analysis of a edical research institute/ 1996 - 2005
P c ¢ po ¢/ /c/g \ Gl sc

institute as
a whole

1996-2005 2,283 58,077 2544 16 1.22 2,01 1.64 16

- world average

1996-2000 1079 12334 1143 30 123 209 17 19
1997-2000 1125 13340  11.86 26 122 201 165 19
1998-2002 1130 1385  12.26 25 128 211 165 18
1999-2003 1174 16273 1386 23 132 2.23 169 1
2000-2004 1174 14641 1247 24 117 192 164 19
2001-2005 1204 15099  12.54 23 116 191 165 19

\/ Universiteit Leiden. The universitv to discover.

0.80 < ¢/cf <« 1.20: (-]
institute as average, class B;
a whole
1.20 < ¢/cf < 2.00: performance significantly above

internat. average, class C;

2.00 < ¢/cf < 3.00: ini
is very good, class D;

P ry— world average
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TABLE 4: BIBLIOMETRIC INDICATORS FOR MAIN FIEL

departments
PHYSICS AND ASTRONOMY

UNIV HEIDELBERG

BJM UNIV WURZBURG

326 265]
[UNIV MUNSTER i 36) T.037
LARGE GERMAN UNIVERSITIES

Universiteit Leiden. The universitv to discover. Universiteit Leiden. The universitv to discover.

PUBLICATIONS AND IMPACT PER SUBFIELD
1992 - 2000

1. Breakdown by ‘internationally standardized’ MDC

researcHields: ‘research profile’ e

BIOCH & MOL BIOL (1.87)

A research profile enables us to compare the research
performance of a university or institute with
Benchmarluniversities/institutes

muiTioiscie s 3.58) [ ‘ ‘ ‘

IMMUNOI OGY (1.77) I
MEDICINE, G H 1
comprehensive overview of
MEDICII
strengths & weaknesses
PHARMACOL & PHAR (0.66) :|
surcery (1.44) [N
PHYSIOLOGY (1.04) [ # |
peveLopMenT eioL (1.64) [l
Universiteit Leiden. The universitv to discover. BIOTECH & APPL M (2.zﬁ-




RESEARCH AND IMPACT PROFILE
COMPARISON CHART 2000 - 2005

UNIV HEIDELBERG HUMBOLDT UNIV BERLIN

oncoLooy T 166316004 # ooomosass

B10CH & MoL Bi0L 125874030 F A 1.os13ssss
NEUROSCIENCES
suRGERY

PHYSICS MULTIDIS
PHYSICS, PARTSFL
UROLOGY & NEPHRO
CELL BIOLOGY
CUIN NEUROLOGY
HEMATOLOGY
ASTRON & ASTROPH
CARD & CARD SYST
MMUNOLOGY
RAD,NUCL MED 1M ]
ENDOCRIN & METAB 0871740502 fF g gl F 1102078338
GENETICS & HERED. A
PHARMACOL & PHAR
GASTROENTEROLOGY
CHEM, INORGENUC
PERIPHL VASC DIS
CHEMISTRY, MULTE
OPHTHALMOLOGY
PHYSICS, ATMC 1103503702 [ g ) 1167410862
CHEM, ORGANIC 0877715351 [ g o 0810505638
MATHEMATICS F IR

departments

2. Breakdown by ‘reallepartmentsr other entities such a:
programs, groups:
Matchingbibliometric data external’) with
the ‘real fine-structure’‘{nternal’) of a main
organization (e.g., a university)

RESEARCH AND IMPACT PROFILE
COMPARISON CHART 2000 - 2005

UNIV HEIDELBERG LEIDEN UNIV
ONCOLOGY 1166346994
BIOCH & MOL BIOL. 1258740489
NEUROSCIENCES
SURGERY

PHYSICS MULTIDIS
PHYSICS, PARTEFT
UROLOGY & NEPHRO
CELL BIOLOGY

CLIN NEUROLOGY
HEMATOLOGY
ASTRON & ASTROPH . 1347769039
CARD & CARD SYST
IMMUNOLOGY
RAD,NUCL MED M
ENDOCRIN & METAB
‘GENETICS & HERED
PHARMACOL & PHAR

GASTROENTEROLOGY
CHEM, INORGBNUC
PERIPHL VASC DIS

CHEMISTRY, MULTL

OPHTHALMOLOGY [
PHYSICS, AT,M.C 1133503702 [ g i ] 0.992350485
CHEM, ORGANIC orrr15ass [ g F] 1106428505
MATHEMATICS

Same institute, now breakdown into its
5 departments

Neusscience

Can(ﬁ' research Genow’cs

Clinical research @
Cardio-vascular

world average

200 400 600 800 1,000 1.200 1.400 1.60f

p—
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IMPACT COMPARED TO WORLD SUBFIELD AVERAGE
1992 - 2001

7.00
6.00{ ©
500
., .
c/cf | .,
[ ] | ] O
200{ °o"  wan. e
on g wm 0 .
1004-® 8o Ao ° o 9
L L A
oo™ "t i
0 5 100 150 200 250 300 350

Martinus Veltman

Gerard ‘tHooft -

L_ ™ ni-PHYS

Nobel Prize in Physics 1999

| o/ in 1980-1998:
3.94 250 375 4.01 625 750

c/cf is still an average value

Experience explains what it means, for instance, c/cf =
2.5 is very good...

Is it possible to find a more ‘self-explaining’ impact
parameter?

Yes, by answering the question ‘do these publications
belong to the top-10% of the worldwide impact
distribution function of the field?’

Calculate Nt/Pt

Universiteit Leiden. The universitv to discover.

[
Total P = 10,000: [ = 1,000 in top-10%

Measured: Pt = 1,680 in top-10%
Ratio: Me/Pe= 1.68
P(C) 10 "‘»

Top-10% =

(1,680) y 1]

1 10 100 1000




TABLE 6: HIGHLY CITED PAPERS FOR THE UNIVERSITY AND INSTITUTES

Research Unit P 0203

Biology 438

Chemistry 344

Earth Sciences 104

Engineering 186

Mathematics and Computer Science | 181
Medicine 1.432

Pharmacy 308

Physics 368
Social Sciences 151

Uppsala Universit) 3.190

it Leiden. The universitv to discover.

c/cf > 2.5

LUMC examples:

Rheumatology

T-cell immune response
Oncological surgery
Infection diseases
Clinical epidemiology

Tumour genetics

Universiteit Leiden. The universitv to discover.

Biol Sci, humans ‘ - BERKELEY f2s + OXFORD
* LAUSANNE - CAMBRIDGE
5 .
S8 BASEL
a
o
(=
S
T 16
= - TORONTO
z « MICHIGAN
2 HEIDELB
2
14 [ZURICH
= EDINBURGKE N eve oL
= . MELBOURNE HU BERLIN
& EPrL ETHZ — AMSTERDAM . HELSINKI
E 12 AR + KAROLINSKA
a + MILANO
& STRASBOURG |
u A LEUVEN T
= ! BERNFagﬁ)XI * LEIDEN Maﬁsﬁ e
2 [YONT - FREBURG
Q PEMN
<< .
FuBerUN - UPBSRLA
- WIEN
08 ! ! ! : :
0 50 100 150 200 25
NR ARTICLES IN WORLD TOP 5 %
RESEARCH PROFILE
OUTPUT AND IMPACT PER FIELD
1998 - 2002
NIOZ Netherlands Inst Sea Research
ciewo
c/cf

OCEANOGRAPHY (1.30)
MARINE & FRESHWE (1.77)
GEOCHEM&GEOPHYS (140
Ecoloey @.23)
GEOSCIENCES.MULT (1.56)
ORNITHOLOGY  (3.34)

ENVIRONMENTAL SC (1.56)

MICROBIOLOGY (1.74)

NIOZ as Knowledge Producer:
Impact of NIOZ publications
by field

MULTIDISCIPL SC (1.68)
PLANT SCIENCES (0.9
PALEONTOLOGY (1.70)

CHEMISTRY (3.35)

BIOLOGY (2.05)
zo0L0GY (2:34)

CHEM, ANALYTICAL (1.53)
LmNOLOGY (2.34)

BIOCH & MOL BIOL (0.28)

BIOTECH & APPLM  (3.33)

o s 10 15 20 25
Share of the Output (%)

ersitv to discover.

15



Citing Publications: Knowledge user:
with field-specific profile

Cited Publications: Knowledge producers
field-specific profile

Universiteit Leiden. The universitv to discover.

Peer ratings versus crown indicator value for 306 departments
in physics, chemistry, and biology

CPP/|

very low |

low

Very high

0.0-<05[05-<1.0

>1.7

51

27

6

o]
3
29

91

OUTPUT AND IMPACT PER CITING FIELD
1998 - 2002

NIOZ Netherlands Inst Sea Research
CITING FIELD

MARINE & FRESHWE  (1.46)
OCEANOGRAPHY (1.46)
Ecoloey (1.22)
GEOCHEMAGEOPHYS (139
ENVIRONMENTAL SC(1.61)
GEOSCIENCES,MULT (1.66)
MICROBIOLOGY  (1.63)

CRGRELEE7 @) Users of NIOZ Knowledge:

cremsTRY. @3 Impact of all publications
citing NIOZ work, by field

LIMNOLOGY  (2.28)

sloTECH & APPLM (1.02)
CI=MES? @) Different from NIOZ profile

eotosy (0w

MeTeoRaATMOS S (1.55)

GEOGRAPHY (1.54)|

o 2 a 3 8 10 12 14 16 18 20
Share of the output (%)

More concrete objections:

* Field-definition and therefore the denominator cf
(FCSm) may be inappropriate;

* Time-lag (‘older situation’);

* Main stream work will be cited better than ‘risky’, new
work

Universiteit Leiden. The universitv to discover.
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Science mapping based on
co-word analysis

Universiteit Leiden. The universitv to discover.

VOLUME 88, Number 13  PHYSICAL REVIEW LETTERS 1 April 2002

Truncation ofPower LawBehavior in“Scale-
Free” NetworkModels due tdnformation
Filtering

We formulate a general model for ttgrowth of
scale-free networksnder filtering information
conditions—that is, when thelodes can process
information about only a subset of the existinge®th
the network. We find that thelistribution of the
number of incoming linksto a node follows a
universal scalingform, i.e., that it decays as a
power lawwith anexponential truncation

Step 1(crucial!):

field definition > set of publications on the basis
of journals, keyword-selection, special databases

Major fields (e.g., neuroscience, condensed
matter physics) cover about 50,000 publ/y)

[
Step 3:

* The parsing procedure will yield many
thousands of keywords - concepts

* These concepts are ranked by frequency
* We take the top-200: wil, w2, ....... , w200

* We encode each of the 50,000 publications
with a binary string, e,g., p1 = 1,1,0,0, ......... 0]

Universiteit Leiden. The universitv to discover.
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Publications encoded as a string of concepts Calculation of word-correlations
(keywords): 'DNA-coding of publications’

[
With matrix-algebra > concept- (wi,...w5)
correlation

Universiteit Leiden. The universitv to discover. Jniversi en. The universitv to discover.

P(w) x PT(w)
PT(w) x P(w)

Step 5

Transformation of the matrix (think of a
kilometer-table of cities) into a landscape in
which these cities have their locations

Universiteit Leiden. The universitv to discover.




Step 5: Transformation of the matrix (think of a
kilometer-table of cities) into a landscape in

which these _ave then. i

O

Masers

Optical/Optoelec

. 10- Tele/Data applgatloﬁ@x Dev

Communication

iques
N 15- Micro/Electromagn
Waves

2~ Cireuits & Dessign, 13- Measunng R

9- Computer Theory: ! Sosnmen 7N 7- Electron
Software Eng - General Micro- Struct/propert Surfaces

! O 16+ Radio/TV) _elecironi Torrnis
<'"> Computer St }l\;, .
O o~ S
13- Control Theoy/appl\_/ 4 Circuly
mathematics

iquids/Solids

Structures 7

ph},é?,s!%‘a;%r/;ond: Ma
Propert/Struct,

instruments

17- Dielectric () DaPhysical Chemist
Propert/Mat/Dev

Mapping Excellence in Science and T

S Genetics
Top rankings in this field
Country City Organization X CPP/FCSm| PS | PN
[The top rankings are retrievable at different levels of aggregation. Apart from a worldwide ranking UNITED KINGDOM [LONDON (UNIV LONDON 39184 1.7220.4% B2.3%
agether and for each of these states individually. The results are generated at the depatmental UNITED KINGDOM [OXFORD UNIY OXFORD 19543 2.1320.4% B3.1%
UNITED KINGDOM CAMERIDGE  |UNIY CAMBRIDGE 15060 | 1 1.97 [20.0% B2.3%
Select a field: Genetics B P FRANCE PARIZ UNIV PARIS 05 12536 | 1 .69 [20.6% 58.7%
Select a level of aggregation: ELI&AS - D UNITED KINGDOM [EDINBURGH U1V EDINBURGH 933 168[19.1% B1.1%
MNETHERLANDS  |LEIDEM UNIY LEIDEN — = 10705 1.8821.9% |57.7%
Show departments?

FRANCE PARIS UNIY PARIS 06 10284 1.96 |19.3% B2.5%
Seelcleaneddate e NETHERLANDS  |ROTIERDAM [ERASMUS UNIY 9684 211 [21.6% 57 9%
Sort on: Required number of papers: SWEDEN STOCKHOLM [KAROLINGKA INST 9253 1.76 [24.5% B4.2%
FRANCE PARIS INST PASTEUR a7 1,64 20.7% |57.0%
ITALY MILAN UNIY WAILAN 770 154 23.6% B2.3%
Fecalculate SWITZERLAND  [GENEVA UNIY GENEVA 6784 181 [20.7% &7 7%
Note that it may talie some time before the page gets refreshed while recald GERMANY HEIDELBERG |[EUROPEAN MOLEG BIOL LAB 5450 203 20.8% 52 5%
FINLAND HELSIMKI UNIY HELSINKI 8665 179/23.7% E5.1%
Mo ranking calculated, yet METHERLANDS  |AMSTERDAM  |UNIY AMSTERDAM 6854 1.62[23.0% |58.5%
GERMANY HEIDELBERG |UNIY HEIDELBERG 5195 .66 [23.9% B2.4%
Select the required level of aggregation (country or country aggregate), GERMANY MUNICH UnI MUNICH B3 161 [21.8% B4.4%
sort criterion, number of rows to display and FRANCE PARIS UNIY PARIS 07 a032 2.18/18.1% B1.0%

whether or not to aggregate the rankings to department level. NETHERLANDS |UTRECHT UNIY UTRECHT 745 IR

UNITED KINGDOM WANCHESTER JUNIV MANCHESTER 6121 .64 [22.4% B6.3%
Universiteit Leiden. The universitv to discover.

Then press the Recalculate button.




Publication period is 1996 - 2001
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