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Why analyze bibliographic data?

Scientif ¢ motivation

Electronic databases store a huge amount of information about scientif ¢
publications (only in 2006, Journals ~10* Papers~10° Citations~10")
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Collaboration networks Citation networks




Why analyze bibliographic data?

Practical motivation

Citations represent the fundamental units used to measure the scientif ¢
relevance of papers, journals, scientists, research groups and institutions




A practical example

Discipline Researcher Ass. Professor Full Professor
M athematics _ 2)P>T,if T <20
P>1m7T <5(2)P208-T,if T <13(3) p > 20, if T > 20
(3) P>10,ifT > 13 C > 10

P>7inT<7 |P>10inT < 10

Physics .
P>5inT <5 and C' > 50 and C > 100

Biology P > 5 and P > 20 and P > 30 and
P>3inT<5|P=210inT <8P =>15m1 <10
Computer . P > 2 with P > 5 with P > 7 with
C > 2 each C > 5 each C > T each

P P P
Chemnistry ZIFJ' > 7. (IF)| D _TF; > 1.1-25-(IF) | Y IF; > 1.2- 45 - (IF)

P =# publications, T = period of activity , C = total # of citations

j=1

source: "Indicatori di Attivita Scientif cae di Ricerca’, Consiglio Universitario Nazionale (CUN), Dec. 2008



A practical example

10N,

1) Number of papers. /(N ,, 4,)=
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A. Sidiropoulos et a., Scientometrics 72, 253 (2007)

2) Total number of citations. /(N ., 4,)=
3) Contemporary h-index: S(i.z,,1)

10

rank

calculated over a population of 1400 Italian physi cists

<

R. Manellaand P. Rossi, arXiv:1207.3499 (2012)
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source: ” Abilitazione Scientif ca Nazionale — La nhormalizzazione degli indicatori per |'eta’ accademica (ANVUR)”, Jul. 2012



h -index

h - index

On alarger sample of scientists

35000 prof leson Google Scholar citations

120 T T T pra T 1 H H H
' ' B A Filippo Radicchi-..
- correlation coefficient = 0.93 4 E . . . . . . . -
’,’ * Ramon y Cajal Researcher, Department of Chemical Engineering, Universitat Rovira i
100 /I — Virgili dit
P = Complex Systems - Networks - Science of Science - Sport Statistics Edit
- Fa 7 . -
7 . Change photo Verified email at urv.cat edit
80 '/' . - My profile is public edit Link Homepage Edi
+ o e
B R o ¥ 0. N T
MR AR Citation indices Citations to my articles
601 A AT 7] Al | sincezo07 | ¢
RIS o S PR
i RS .é':’;‘ . 4 Citations 1662 1506
DWW »
o . h-index 14 14 l I I
] S 30 = o of— wm wm W W
R o i10-index 16 16 2004 2008 2008 2010 2012
20 S Select: All, None | Actions = Show: 20 = | 1-20 Mext >
A * Title / Author Cited by  Year
* _ Defining and identifying communities in networks
0 1 L L L 1 L 1 I L " F Radicchi, C Castellano, F Cecconi, V Loreto, D Parisi 83 2004
0 50 100 150 200 250 Proceedings of the National Academy of Sciences of the United States of ...
h - index ~ Benchmark graphs for testing community detection algorithms
| A Lancichinetti, S Fortunato, F Radicchi 227 2008
Physical Review E 78 (4). 046110
Universality of citation distributions: Toward an objective measure of scientific
80 T T T T T T T T T T T T T | Impa_Ct . 12 2008
+ R F Radicchi, S Fortunato, C Castellano
. . *oe Proceedings of the National Academy of Sciences 103 (43), 17268
R : — slope =0.22 ] —— — . . —
L L Te . _ Diffusion of scientific credits and the ranking of scientists
Te e . * [] F Radicchi, S Fortunato, B Markines, A Vespignani 69 2009
60 M s g ¢ IS S ] Physical Review E 80 (5). 056103
* M *e "‘ '0’ * * " * - " - .
R T AP E PEE AN ¢ _ Explosive percolation in scale-free networks
| * H ’§.t;” .2:"'::.’ :’ B : ] " F Radicchi, § Fortunato 54 2009
AR PR s 2030006020 IR IS Physical review letters 103 (16), 168701
* § §.: "*f:’ ‘,,f: :f§'. : ., * ‘, v _ Explosive percolation: A numerical analysis
40 CIIRE 2983 1 53 33620 TE % FUUDNNE g ] ] F Radicchi, S Fortunato 50 2010
: ., i‘;’ : §‘§ ;:i:‘ +33 : M Physical Review E 81 (3), 036110
o . it I TN ¢ M L . N I
L 0, te $33 1EI3¢1 2 M AT - _ Finding statistically significant communities in networks
.3; ; ; ; ;8‘ : | A Lancichinetti, F Radicchi, JJ Ramasco, S Fortunato 40 20M
) i‘ii i1t ,‘,..-Np--”"" $ §§§§ . PloS one 6 (4), 18961
I 3 T _
20 :i§§§§ -i!"""?b{ _1,,-.; “ii } _ Self-similar scale-free networks and disassortativity
12313313 __;,_..y»---"‘"‘ 2222222 0EI . | SH Yook, F Radicchi, H Meyer-Ortmanns 36 2005
W-JF" i i i 38 8;. 3 ] Physical Review E 72 (4), 045105
3 M L .
223512 23 $3138831488,8%0 3 Complex networks renormalization: Flows and fixed points
LR R X L R * * —
0 R i ¥ ! | R ] 1 F Radicchi, JJ Ramasco, A Barrat, S Fortunato 32 2008
0 10 20 30 40 50 60 70 Phvsical review letters 101 (14) 148701



The network structure of citation datais often neglected in
research evaluation

/ u amda.d" wpromh\ / ////N etwork a)promﬁ\\\
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\\Fi\\\ ) - \d\e Sol |? Price, Science 16?, 510/(}@/
papers Citation counts CiteRank
journals |mpact factor Eigenfactor

scientists h-index, g-index, ... ?



Graph-based ranking of scientists

Physical Review Series| (PRI), Physical Review (PR), Physical Review Letters (PRL), Physical Review A (PRA), Physical Review B
(PRB), Physical Review C (PRC), Physical Review D (PRD), Physical Review E (PRE), Reviews of Modern Physics (RIVI P)

between 1893 and 2006

PHYSICAL REVIEW B

VOLUME

Alex Zunger
Solar Energy Research Institute, Golden, Colorado 80401

and Department of Physics, University of Colorado, Boulder, Colorado 80302
(Received 31 October 1980

23, NUMBER 10

Self-interaction correction to density-functional approximations for many-electron systems

Department of Physics and Quantum Theory Group, Tulane University, New Orleans, Louisiana 70118

15 MAY 1981

5. Fermi and E. Amaldi, Accad. Ital. Rome 6, 119 ‘
(1934).

3. C. Slater and J. H. Wood, Int. J. Quantum Chem.
4,3 (1971).

3N. W. Ashcroft and N. D. Mermin, Solid State Physics
(Holt, Rinehart and Winston, New York, 1976).

‘A. B. Kunz, Phys. Rev. B 12, 5890 (1975).

EJ . C. Slater, | The Self-Consistent Field for Molecules
a ids (McGraw-Hill, New York, 1974).

Sp. Hohenberg and W. Kohn, Phys. Rev. 136, B864
(1964).

'W. Kohn and L. J. Sham, Phys. Rev. 140, A1133 (1965).

3U. von Barth and L. Hedin, J. Phys. C 5, 1629 (1972).

Also A. K. Rajagopal and J. Callaway, Phys. Rev. B 7,

1912 (1973).
0. Gunnarsson, B. I. Lundgvist, and J. W. Wilkins,
Phys. Rev. B 10, 1319 (1974).
1o, Gunnarsson, J. Harris, and R. O. Jones, J. Chem.
Phys. 67, 3970 (1977).
Up L Dun[ap, J. W. Connolly, and J. R. Sabin, J
Chem. Phys. 71, 4993 (1979).
12y 1,, Moruzzi, J. F. Janak, and A. R. Williams,
Calculated Electvonic Properties of Metals (Perga-
mon, New York, 1978).
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Weighted author citation networ k

ABRAMSON, G GOLTSEV, AV RODGERS, GJ
TADIC, B

MOUKARZEL, CF GITTERMAN, M

KIM, D
SIMON, HA
KUPERMAN; M KRAPIWSKYPL REDNER, S
HERRERO, CP
BARTHELEMY, M
HUBERMAN, BA

MOORE€

RIEGER, H
ZANETTE, DH

KIM, BJ GOH, KI
SORNETTE, D

BOLKOBAS, B
BARRAT, A SAMUKHIN, AN

JEONGH

WEIGT, M DOROGOVTSEY, SN
WATTS, DJ

LLOYD, AL MENDESJFF

STROGATZ, SH KAHNG, B

MOTTER; AE

PASTOR-SATORRAS; R AMARAL,\LAN
LATORA, V

BOGUNAZM

HOLME, P

BIANCONL.G
VAZQUEZ A NEWMAN:-MEJ

SOLE, RV

KERTESZyd

VESPIGNANI, A ALBERT, R
MORENO: Y

STAUFFER,D | | v

CALDARELLL-G BARABASI; AL e URR

KLEMM, K BORNHOLDT, S

EGUILUZ, VM GHOI, MY

MANNA,SS
SOKOLOV; IM ALMAAS, E

HAVLIN,'S

GALLOS, LK

ERDOS, P HERRMANN, HJ

WAGNER, A STANLEY, HE
MONASSON, R ARNHASE P
ARENAS, A

RAVASZ, E
BLUMEN, A BEN-AVRAHAM, D

REED, B COHEN, R
JESPERSEN, S SNEPPEN, K

key-words. "complex network” , ”scale-free network”, "small-world network”, etc..




Dynamical representation
Divide 8,783,994 total references into hornogeneous intervals

MI = #of intervals

MR = # of referencesin each interval

MR/2 3MR/2 (M -3/2) M (M -U2)M
:
0 MR ZMR (MI-Z)MR (|\/||-].)|\/|R MIMR
1893-1966 M. ~ 488,000 20006

M =13



cience Author Rank Algorithm

weight of thearcfromj toi

. . out
wjz Sj — E W4
1

out-strength of the node |

o = Zp 5}77"; ]‘/np
g =
ZJ Zp 5pvj ]‘/np
Q each paper carriesa” scientif c credit”, equally

divided among its authors

SARA scores depend on the choice of theredistribution probability g



fraction of authors with better rank

Science Author Rank Algorithm
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Comparison with different metrics
Benchmarking SARA

40% Il Science Author Rank Algorithm
1 1 Balanced Citation Count
1 Citation Count
nn 30% =
Q
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Considered prizes: Nobel prize, Wolf prize, Boltzmann medal, Dirac medal and Planck medal



Best physicists according to SARA

1 GELL-MANN, M . - - 1 ANDERSON, PW . . -
2 WEINBERG, S - - - 2 WITTEN, E - 1985 -
3 SCHWINGER, ] - - - 3 TOKURA, Y - - -
4 FEYNMAN, RP . - . 4 PERDEW, JP - - -
5 LEE, TD - - - 5 KOHN, W - - -
6 ANDERSON, PW - - - 6 KRESSE, G - - -
7 BJORKEN, JD - - 2004 - 7 BUTTIKER, M - - -
8 YANG, CN : . - 8 WEINBERG, S - : .
9 SLATER, JC - . . - 9 CIRAC, JI - . ;
10 ADLER, SL . - 1998 - 10 ZUNGER, A - - -
11 GLAUBER, R] - - - 11 BARABASI, AL - - -
12 CHEW, GF - - . - 12 LEE, PA . 2005 .
13 WIGNER, EP : - 1961 13 VANDERBILT, D - - -
14 LOVELACE, C : : - - 14 SACHDEV, S - - -
15 SATCHLER, GR - - . . 15 NEWMAN, ME] : . :
16 MOTT, NF . 1985 . 16 AFFLECK, I - - -
17 FISHER, ME . 1980 . . 17 MACDONALD, AH - - -
18 MANDELSTAM, S - - 1991 - 18 HIRSCH, JE - - -
19 BETHE, HA H : - 11955 19 ZOLLER, P - 2006 2005
20 PHILLIPS, JC - - - - 20 PARISI, G 11992 1999 -

NP= Nobéel prize, WP=Wolf prize, BM= Boltzmann medal, DM= Dirac medal, and PM= Planck medal



" Phys Author Rank Algorithm

Home About Credits Contacis
Rank's evolution

Author Search perdew jp

Rank analysis for PERDEW, JP

100
v
Insert the lasmame eventually followed by the c
initials of the author as in "Bethe HA" o 10
0
g
2
0 0.1
£
= 0.01
©
x
0.001

1975 1980 1985 1990 1995 2000 2005
year

Best performance  0.0031 %
Last performance  0.0069%

physauthor srank.org



Ranking tennis players
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ATP pointsdistribution as of 2009

To t cat w F sF F R16 R32 Re64 R12s oditional
urnament category (3rd/ath) 2 qualifying points
Grand Slam 2000 1200 720 360 180 90 45 10 |25
1500~ 1000~ |600~ (200 for each round robin match win,
ATP World Tour FAnals m m m e ) . .
11007 a00 200 +400 for a semifinal win, +500 for the final win)
Masters 1000 1000 600 360 18090 45 10(25) (10) 25
Olympi 750 450 |—colbrone)l o0 35 s
ympies 270 (4th)
500 Series 500 |300 |180 90 |45 [(20) 20
250 Series 250 |150 |90 45 (20 |(5) 12
source: wikipedia.org
Grand Slams: Australian Open, Roland Garros, Wimbledon, US Open 4
Masters 1000: Indian Wells, Miami, Monte Carlo, Madrid, Rome, Canada, 9

Cincinnati, Shanghai, Paris

500 Series: Rotterdam, Memphis, Acapulco, Dubai, Barcelona, Hamburg, 1 1
Washington, Beijing, Tokyo, Basel, Valencia

250 Series: Doha, Chennai, Brisbane, Sydney, Auckland, ........ 40

Best results in 18 tournaments: 4 Grand Slams, 8 Masters 1000,
best 4 results in 500 Series and best 2 results in 250 Series

ATP World Tour Finals: reserved to the best 8 players in the ranking



ATP points 2009

Tournament Category W {Sr::tth) QF R16 R32 R64 R128 qua’:;:;:i;::'mts
Grand Slam 2000 1200 720 360 180 90 45 10 25
. 1500 ' 1000* 600 200 for each round robin match win,
ATP World Tour Finals |1 hom goom  200m i4DDforasemiﬂnal win, +500 for the final win)
Masters 1000 1000 600 360 18090 45 10(25)(10) 25
500 Series 500 300 180 90 45 |(20) 20
250 Series 250 150 90 45 20 (5) 12
ATP points 2008
Tournament Category Total F.inan::i:I w SF QF R16 R32  RG64 R128 A:I:l:!itinnal.
commitment (3rd/4th) qualifying points
Grand Slam $6,784,000 to $9,943,000 1000 700 450 250150 75 35 5 15
Tenis Masters Cup S4.450.000 L m 100™ 200 o 2 omiing i +250 o the fnlwin
ATP Masters Series | $2,450,000 to $3,450,000 500 350 225 12575 |35 |5(20)(5) 15°
e 400 280 |205/155 10050 |25 |5
International Series Gakd $1,000,000 300 210 (135 |75 25  |0(15) (0) 10°
International Series Gold $800,000 250 175 110 60 |25 | 0(15) (0) 10°
International Series $1,000,000250 175 110 60 25 |0(15) (0) 10°



ATP data cover all tournaments since 1968

RESULTS ARCHIVE

Date

Prize Money
(Ti Ei iz

DD, MM. YYYY Tournament Surface C Draw Winners
18.01.2010 Australian Open Outdoor SGL 128 Singles:  Fe I
Australia Hard A$11 048, 640 DBL 64 Doubles: | Bryan, Bob Bryan
Grand Slams (A%11,048, 640)
24.05.2010 Roland Garros Outdoor SGL 128 Singles: Raf
France Clay €7 580,800 DBL 64 Doubles: MNena
Grand Slams [€7,580,800) Mestor
21.06.2010 Wimbledon Outdoor Singles: Ra
Great Britain Grass £6,196,000 Doubles:
Grand Slams [£6,196,000) Jurgen Melzer
30.0B.2010 US Open Outdoor SGL 128 Singles: Raf:
NY, U.5.A. Hard %10,508, 000 DBL 64 Doubles: M Bryar
Grand Slams ($10,508, 000}
L Print
ROGER FEDERER 0 Emai
1 (1) |EJFederer,R.
Age: 30 (08.08.1981)
1 Federer, R.
Birthplace: Basel, Switzerland 46 62 7-6(2) B
Singles Ranking % POy S T
Residence: Bottmingen, Switzerland < . Andreey
Height: 1" (185 cm) Federer, R.
Weight: 187 Ibs (85 k ¥ 6-2, 6-3, 6-2
9 s * 3 = Chela, J.
Plays: Right-handed
Turned Pro: 1998 Hanescu, V.
Coach: Paul Annacone 4 Rl Hanescu, V. Bt R
Website:
© Getty Images Federer, R.
5 I I Robert, S. B
Rebert, 5
As of 16.07.2012 = il Starace. P
Week
E Ranking Change WL Tiles  Prize Monay™
7 = Hernandez, O.
Current
2012 1 - 46-5 5 $5,488,141 pp——
. 7-6(5), 2-2 RET
Hgh $72,918,077 B (31) I3 Montanes, A.
Career 1 853-192 75 -Singies & Doubies
02.02.2004 B

9 (22) R Hewitt, L.

Federer, R.




TheOpen Era
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3700 players, 3600 tour naments, 133000 matches



Tennis contact graph
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Top playersin Grand Slams

Mats Wilander

Guillermo Vilas
Boris Becker

Jan.Kodes Rafael Nadal
. .
Bjorn Borg Johan Kriek
Ivan Lend
Stan Smith =

eyton Hewitt

\ \ Marat Safin

‘s _®Patrick Rafter
Yevgeny Kafelnikov

llie Nastase \
! Jimmy Cennors b /
T ArthurAshe Stefan Eflberg
S \ |
John Newcombe Ken el

John McEnroe

4

&
Sergi Bruguera Gustavo Kuerten

Jim Courier

Only playerswith at least two Grand Slam titles between 1968 and 2010
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Matthew effect in career longevity, A.M. Pertersen at al., Proc. Natl. Acad. Sci. USA 108, 18 (2011)
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Tournament

Australian Open

French Open 2R
Wimbledon SF
UsS Open 4R

Grand Slam W-L | 9-3

Year End Ranking| 21

#3 : John M cEnroe

Age: 52 (16.02.1959)
Birthplace:
Residence:
Height:

Inactive

Wiesbaden, Germany
New York, NY

511" (180 cm) e
Weight: 165 Ibs (75 kg) E"_
Plays: Left-handed

Turned Pro: 1978 Gnleg ot

i
© Getty Images

1977|1978 1979 1980 1981 1982 1983|1984 1985 1986 1987 1988 1989 1990 1991 1992| Career SR Career W-L

SF QF | NH oF | 4R QF s 18-5

3R | QF QF | F | 8F iR | 4R iR | 1R 0/10 25-10

iR | 4R | F w F W W OoF 2R | 5F | 1R | 4R | SF 3/14 59-11
SF W W W sSF | 4R W F |1R |QF | 2R | 2R | B8F | 3R | 4R 4/186 66-12
52 91 152 181 11-2|18-3 20-1 184 0-1 |4-2 53 10-3 83 5-3 (124 T/45 166-38

4 3 2 1 1 1 1 2 14 | 10 | 11 4 13 | 28 | 20

Career prize money:. $12,547,797
Career record: 875-198 (81.55%)
Career titles: 104 including 77 listed by the ATP

Win %
T8.26
71.43
84.29
84.62
81.55

Career money: $12,547,797



#2 : lvan Lendl

Age: 51 (07.03.1960) =
Birthplace: Ostrava, Czechoslovakia InaCtlve
Residence: Goshen, CT
Height: 6'2" (188 cm)
Weight: 175 lbs (79 kg)
Plays: Right-handed
Turned Pro: 1978

Coach: Jay Bosworth

—

United States

© Getty Images

Name 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988|1989 1930 1991 1992 1993 1994 Career SR|Career Win-Loss

Grand Slams

Australian Open A A |2R| A|A F 4R 5F NH SF SF W W F QF 1R 4R 2712 4810
French Open R 4R 3R F 4R QF W F W W QOF 4R A A |2R 1R 1R 3713 2312
Wimbledon A 1R 3R |1R | A SF SF 4R | F F SF SF SF 3R | 4R 2R | A 0714 48-14
US Open A 2R QF | 4R F F F W W W F F |[QF [ SF | QF | 1R | 2R 3716 7313
Grand Slam SR 0/10/3/0/40/30/20/4(1/4(1/42/32/40/4(1/41/30/3/0/4|0/40/3 87357 MNSA

Grand Slam Win-Loss 01 4-3 94 9-3 | 9-2 204 20-3 20-3|20-1 24-2 204 21-3/16-2 13-3 124 14 |43 N/A 222-49

Year-End Championship
The Masters A | A F W W F F "W W W F SF | SF SF A A | A 312 40-10

Career prize money: $21,262,417
Career record: 1071-239 (81.8%)
Career titles: 144 including 94 listed by the ATP



Tournament
Australian Open
French Open
Wimbledon
US Open
Win-Loss
Davis Cup
The Masters

Tournaments

Titles—Finals

Overall W-L

¥-E Ranking

2R | 1R
1R | QF | QF
1R | 2R | 1R | QF

01 1-1 53 83

3F | SF

11-

13
20- | 71— | 81-
11 | 24 | 14

- | -]-1383

etty Images

W F
W F | QF
W F w

F
F

F
w

Age:
Birthplace:
Residence:
Height:
Weight:
Plays:

Turned Pro:

58 (02.09.1952)
Belleville, IL, U.S.A.
Belleville, IL, U.S.A.
5'10" (178 cm)

155 Ibs (70 kg)
Left-handed

1972

1970 1971 1972 1973 1974 1975 1976 1977 1978|1979 /1980|1981 1982|1983 1984 1985|1986 1987

MH

SF | 8F | QF | QF | QF | 8F | 8F aF

GF | GF | GF il 4R | F | 5F | 1R | &F

SF | 8F | SF i

N SF | SF | 3R | &F

20-0(16-3 111 12-2 /131|153 153 14-3|18-1 14-2|16-3 153 2-2 143

=

21 | 19 | 22

15— 12-
813
17 16

934 798 91-7

W RR | SF | 5F | RR | §F

21 | 18
10—
8-14
67—
1 1

Career prize money: $8,641,040

19 | 21 | 16 | 18

F
5F | 8F RR

15 | 18 | 16 | 13 | 17

7-11 648 46 711 45 8 02 04 03

73— | 73- | 61— | 78— | 52— | 74— | 48— | 45- | 52—

12 | 15 | 12 | 10

11 | 14 | 14 | 15 | 19

1988 1989 1990 1991 1992

4R
aF
T-2

13

2R
2R
aF
63

15

2-2

31—
13

14

Inactive

—
—
—
——

United States

3R | 1R
3R | 1R
SF | 2R
00 %3 1-3
3|14 | 16
00|00 |00
18- | 17-
0-3
14 | 15
936 | 48 | 84

Career record: 1241-277 (81.75%)
Career titles: 148 including 109 listed by the ATP

1993 1994 1995 1996 SR W-L Win %

35

aro

672

112 10-1 90.91
0/13 40-13 7347
2N 8418 8235
a2z a8-17 8522
00 00| 8/38 232-49 B2.56
1/3 8-3 273
111 1817 51.43

2 1 Career total: 394

00 | 00 | 107 /394 | 107161 67.72

2-2 | 0-1 | 107 /394 1242-2TT7 B81.76

419 (1300 Career money: $8,641,040



Prestige Rank

Rank Player Country Hand Start End
1 Jimmy Connors United States L 1970 1996
2 Ivan Lendl United States R 1978 1994
3 John McEnroe United States L 1976 1994
4 Guillermo Vilas Argentina L 1969 1992
5 Andre Agassi United States R 1986 2006
6 Stefan Edberg Sweden R 1982 1996
7 Roger Federer Switzerland R 1998 2010
8 Pete Sampras United States R 1988 2002
9 Ilie Nastase Romania R 1968 1985
10 Bjorn Borg Sweden R 1971 1993
11 Boris Becker Germany R 1983 1999
12 Arthur Ashe United States R 1968 1979
13 Brian Gottfried United States R 1970 1984
14 Stan Smith United States R 1968 1985
15 Manuel Orantes Spain L 1968 1984
1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

21 Mats Wilander Sweden R 1980 1996
22 Goran IvaniSevié Croatia L 1988 2004
23 Vitas Gerulaitis United States R 1971 1986
24 Rafael Nadal Spain L 2002 2010
25 Rail Ramirez Mexico R 1970 1983
26 John Newcombe Australia R 1968 1981
27 Ken Rosewall Australia R 1968 1980
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Relation with other scores
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Best player of the year

Year Prestige ATP year-end ITF

1968 Rod Laver - -

1969 Rod Laver - -

1970 Rod Laver - -

1971 Ken Rosewall - -

1972 Ilie Nastase - -

1973  Tom Okker Ilie Nastase -

1974  Bjorn Borg Jimmy Connors -

1975  Arthur Ashe Jimmy Connors -

1976 Jimmy Connors  Jimmy Connors -

1977 Guillermo Vilas  Jimmy Connors -

1978  Bjorn Borg Jimmy Connors  Bjorn Borg
1979  Bjorn Borg Bjorn Borg Bjorn Borg
1980  John McEnroe Bjorn Borg Bjorn Borg
1981 Ivan Lendl John McEnroe John McEnroe
1982  Ivan Lendl John McEnroe Jimmy Connors
1983 Ivan Lendl John McEnroe John McEnroe
1984  Ivan Lendl John McEnroe John McEnroe
1985 Ivan Lendl [van Lendl [van Lendl
1986 Ivan Lendl [van Lendl [van Lendl
1987  Stefan Edberg Ivan Lendl Ivan Lendl
1988  Mats Wilander Mats Wilander Mats Wilander
1989 Ivan Lendl Ivan Lendl Boris Becker
1990 Stefan Edberg Stefan Edberg [van Lendl




Best player of the year

1991  Stefan Edberg Stefan Edberg Stefan Edberg
1992  Pete Sampras Jim Courier Jim Courier

1993 Pete Sampras Pete Sampras Pete Sampras
1994 Pete Sampras Pete Sampras Pete Sampras
1995 Pete Sampras Pete Sampras Pete Sampras
1996 Goran Ivanisevi¢ Pete Sampras Pete Sampras
1997 Patrick Rafter Pete Sampras Pete Sampras
1998  Marcelo Rios Pete Sampras Pete Sampras
1999  Andre Agassi Andre Agassi Andre Agassi

2000 Marat Safin Gustavo Kuerten Gustavo Kuerten

2001  Lleyton Hewitt Lleyton Hewitt Lleyvton Hewitt

2002  Lleyton Hewitt Lleyton Hewitt Lleyvton Hewitt

2003  Roger Federer Andy Roddick Andy Roddick
2004  Roger Federer Roger Federer Roger Federer
2005 Roger Federer Roger Federer Roger Federer
2006  Roger Federer Roger Federer Roger Federer
2007  Rafael Nadal Roger Federer Roger Federer
2008 Rafael Nadal Rafael Nadal Rafael Nadal

2009 Novak Djokovi¢  Roger Federer Roger Federer

2010

Rafael Nadal

Rafael Nadal

Rafael Nadal




Best playersin Grand Slams

Rank Titles Tot. Points Rel. Points Prestige

1 Roger Federer (1) Roger Federer Bjorn Borg Jimmy Connors
2 Pete Sampras (2) Pete Sampras Roger Federer [van Lendl

3 Bjorn Borg (3) Ivan Lendl Rafael Nadal Roger Federer
4 Rafael Nadal (4) Jimmy Connors Rod Laver Andre Agassi
) Andre Agassi (3) Andre Agassi Pete Sampras Pete Sampras
§] Ivan Lendl (3) Bjorn Borg Ken Rosewall John McEnroe
7 Jimmy Connors (3) John McEnroe Ivan Lendl Stefan Edberg
8 John McEnroe (8) Stefan Edberg John Newcombe Bjorn Borg

9 Mats Wilander (8) Rafael Nadal Jimmy Connors Boris Becker
10 Boris Becker (10) Boris Becker John McEnroe Rafael Nadal
11 Stefan Edberg (10) Mats Wilander Andre Agassi Mats Wilander
12 John Newcombe (12) Jim Couriler Mats Wilander Lleyton Hewitt
13 Rod Laver (12) Guillermo Vilas Bomns Becker Jim Courier

14  |Jim Courier (14) Ken Rosewall Stefan Edberg Guillermo Vilas
15 Guillermo Vilas (14) John Newcombe Arthur Ashe Arthur Ashe

16 Ken Rosewall (14) Lleyton Hewitt Jim Courier John Newcombe
17 Gustavo Kuerten (17) |Andy Roddick Novak Djokovic Ken Rosewall
18 Jan Kodes (17) Arthur Ashe Tony Roche Andy Roddick
19 Arthur Ashe (17) Rod Laver Guillermo Vilas Goran Ivanisevic
20 Patrick Rafter (20) Jan Kodes Jan Kodes Marat Safin
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Can bibliographic oata be used for research evaluation?

Discipline scientist hrindex

Edward Witten 110
. Marvin Cohen 94
Physics Philip W. 91
M@@%I(\)/(ﬁardona 36
Fran llczek 68
George 135
. fliagedidearey 132
Chemistry Martin Karplus 129
Alan Hegeer 114
Kurt Wuthrich 113
Hector Garcia- 70
Mehaeah Estrin 68
lan Foster 67

Computer science Scott Shenker,
Jeffrey D. Uliman, 65

Don Towsley

P. Ball, Nature 448, 737 (2007)



Description of the dataset

ISI Web of Knowledge” Subject Categories

Journals

Papers

Publication year
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Vapers are classified in 172 scien’cific 5i5€ip (1¢S5 (from Acousties to Zoology)



Different scientific disciplines

Index Subject category Year Npg Co Crmnax
1 Agricultural economics and policy 1999 266 6.88 42
2 Allergy 1999 1,530 17.39 271
3 Anesthesiology 1999 3,472 13.25 282
4 Astronomy and astrophysics 1999 7,399 23.77 1,028
5 Biology 1999 3,400 14.6 413
6 Computer science, cybernetics 1999 704 8.49 100
7 Developmental biology 1999 2,982 38.67 520
8 Engineering, aerospace 1999 1,070 5.65 95
9 Hematology 1990 4,423 41.05 1,424

10 Hematology 1999 6,920 30.61 966

11 Hematology 2004 8,695 15.66 1,014

12 Mathematics 1999 8,440 5.97 191

13 Microbiology 1999 9,761 21.54 803

14 Neuroimaging 1990 444 25.26 518

15 Neuroimaging 1999 1,073 23.16 463

16 Neuroimaging 2004 1,395 12.68 132

17 Physics, nuclear 1990 3,670 13.75 387

18 Physics, nuclear 1999 3,965 10.92 434

19 Physics, nuclear 2004 4,164 6.94 218

20 Tropical medicine 1999 1,038 12.35 126

Source of data 1S Web of Knowledge” 20arch 2008
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