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Abstract  Purpose/Significance This paper sorts out and comments on the methods used for evaluating scientists summarizes good
practices and experiences and provides reference for relevant institutions to evaluate scientists. Method /Process The paper starts from the
perspectives of qualitative quantitative and new evaluation paradigms. The quantitative methods mainly include single—index quantitative
evaluation methods linking—based methods altimetric methods and multi—index comprehensive evaluation methods. The single —index
quantitative methods include the methods based on the number of papers and citations standardized indicators h-index and its derivative
index. The qualitative methods mainly start from the perspective of peer review. The part of new evaluation paradigms mainly introduces
the new paradigm of scientists” evaluation based on artificial intelligence and machine learning in the era of big data. Result/Conclusion
There is still much work to be done for the evaluation of scientists which includes the theoretical basis of evaluation the consideration of
time dimension the emphasis on multi-index synthesis index optimization evaluation practice and many other aspects.

Key words scientists evaluation link methodology

¢ N .

N ) N 5
2018 7 ; .

12018-08-06 12018-10-10
( ORCID: 0000-0003-1861-2833) 1995 : ; ( ORCID: 0000-0002 -
6597-7416) 1978 . N N °


https://core.ac.uk/display/200289049?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

.81+

17

¢

¢

¢

»

bi

o

5-6

( open peer review)
( pre—open peer review) .
( post—open peer review )

. . 7
( (:()mmunlty peer I'€V16W) °

2015 Hicks Nature
( Yo «
( )
¢ ) 2012
{ »’
o 4 »
2
10
( Altmetric) . o
“h N
. PageRank HITS
11 .
2.1

2.1.1



38

.82 .
ISI "
* M atsas ( 1 )
( NTF) 8 ( biomedical research) ( clinical medi-
cine) 78 * . Radicchi 2009
: Pan Fortunato " PNAS
( ATF)
; Lippi  Mattiuzzi ° 100
( SIF) 100 50
24
SIF  h
( ) ( Clarivate Ci- °
tation Laureates) '° Radicchi Cf
2017
43 * ' Abramo All, =
o ( Highly Cited Re- c : A= c 25 .
searchers) max — min mean
10 ( 10 2 i max WoS i
1) mean
2015
4 2014.2015.2016.2017 . FSS( Franctional Scientific Strength)
1 Yo
ESI % pgS = z o [
ESI ESI LS
N 1% o N ¢, i
A c:, i f
17-22 °
2.1.2 . Zitt
JCR . Waltman **
° SNCS o
1
SNCs' = — ' JCR
; . a, i
2016 2018
o 2005 Podlubnyzai WOS ( JCR ) i a
NSF (1992 i (JCR ) 2018
<1994 (1996 1997 1999 2001 ) , 1
- SNCSP= Y} — r
r

JCR




.83

3
© h
SEREEY », i y €
=1per <f N’ T p ’ o P
P; p = (c¢* ¢/N)1/3 =
. Pepe ’ (c2/N)1/3 ¢ ¢/N o P
( Total Re-
search Impact TORI) ) TORI= Z - "
n ( ) a ( )
r ( h, “Normalized h \n DSI( Do-
) ° main Specific Index) o
Pepe ROTI h .
=
RIQ( Research Impact Quotient) RIQ Hp Hm 3
Jtori 2.2
= y o
¥y
11
2008 Whitfield
2.1.3 h h * * . Abbasi
N P Me-
h h Carty
o h h h o
( CNKI.WoS ). h CCS
N N L
o h
h ( Bi—directional h—index) * ; Christian
31 43
h m
* hg 2 A * (R P le EM
EM, 34-35 m
s he h g (
VA R ) s ( social index)
A h
VR h o
e ( excess PageRank
citation) h h o
h h h Yan PageRank
EM h e ' Liu AuthorRank ( PageRank
h h )
e # : Radicchi -
( excess citation) VEM’ EM PageRank o,
EM 2.3 ( Altmetrics)

o EM~ o

47

~



.84 . 38
ImpactStory « 2,
Plum Analytics.PLOS Altmetric.com * . 2016 2017 “
Altmetrics ” @ “
9 64
Springer Facebook . Twitter 3
( )
49-51
> Kousha . o
Altmetrics
. N Bodea 2007
* . Chen
%, 2010
Fu
Altmetrics “, 2013  Fu
Altmetrics (
54
2.4
)
. ., Ebadi Schiffauerova 2015
o 2016
iSEER *
56
. Costas 7 2010
N Fortunato.Borner 2018 Science
h N Science of science
/
/ 70
/ ;
4
2013 h’ e t
¥ h.e-t :
2014 . h N .
59
Abramo *° 2015 FSS( Fractional Scientific o
Strength FSS) FSS N
( ) WoS
s Wu 2015
60
; Abramo 2015 N N

SIMCA o



¢ 85

10

§
N N ) EB/OL 2018-07-

24 . http: //www. gov. cn/zhengce/2018 — 07/03/content _
5303251 .htm.

Harriet Zuckerman Robert K. Merton. Patterns of evaluation in
science: Institutionalization structure and functions of the referee

system J .Minerva 1971 9( 1) : 66-100.

I 2015 47(2) :68-72 80.

Evaluation the procedures of the max planck society EB/OL

10

12

20

21

22

23

24

2015 -09 . http: //www.mpg. de/9704321/evaluation2015en.
pdf.

— ( NSF) ]
2011( 10) : 40-42.

2011 23( 3) :238-240.

Hodgkinson M Dunckley J.Open peer review & community peer

review EB/OL 2017 = 11 = 05 . htips: //journalology.

blogspot.com /2007 /06 /open — peer — review — community — peer —

review .html.

Hicks D Wouters P et al.The Leiden Manifesto for research met—

rics J .Nature 2015 520: 429-431.

The san francisco declaration on research assessment( DO-RA)
EB/OL . 2017-11-05 .https: //en.wikipedia.org/wiki/San_

Francisco_Declaration_on_Research_Assessment.

Moed HF Halevi G.Multidimensional assessment of scholarly re—

search impact J .Journal of the Association for Information Sci-

ence and Technology 2015 66( 10) : 1988-2002.

Lin LL Xu Z M Ding Y et al.Finding topic—level experts in

scholarly networks J .Scientometrics 2013 97( 3) : 797-819.

JCR ( IF) . EB/OL 2017-11-05 .ht-

tp: //lib.cqmu.edu.cn/jerbaogao.htm.

Matsas G E A.What are scientific leaders? The introdu of a nor—

malized impactor factor J .Brazilian Journal of Physics 2012

42 319-322.

Pan R K Fortunato S.Author impact factor: tracking the dynam-—

ics of individual scientific impact J .Scientific Reports 2014 4:

4880.

Lippi G Mattiuzzi C.Scientist impact factor ( SIF) : a new metric

for improving scientists © evaluatio? ] . Ann Transl Med

2017 5( 15) :303.

Wikipedia. Clarivate citation laureates. EB/OL . https: //en.

wikipedia.org /wiki/Clarivate_Citation_Laureates.

Li X.An analysis of knowledge mapping of high cited papers on

library and information science in ESI J .Information Studies

Theory & Application 2017.

C . 2015.
Bornmann L. Bauer J Schlagherger E M.Characteristics of highly
cited researchers 2015 in Germany ] .Scientometrics 2017 111
(1):1-3.
2015 J .
(1) :136-140.

2017 34

2014(5) : 17-20.

2011 29(2) :192-197.

Podlubny I. Comparison of scientific impact expressed by the
number of citations in different fields of science J .Scientomet—
rics 2005 64( 1) : 95-99.

Radicchi F Fortunato S Castellano C.Universality of citation dis—



« 86 °

38

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

tributions: Toward an objective measure of scientific impact J .
Proceedings of the National Academy of Sciences 2008 105
(45) :17268-17272.

Abramo G Cicero T DAngelo C A.Revisiting the scaling of cita—
tions for research assessment J .Journal of Informetrics 2012 6
(4) : 470-479.

Abramo G DAngelo C A.A methodology to compute the territo—
rial productivity of scientists: The case of Italy ] .Journal of In—
formetrics 2015(9) : 675-685.

Zitt Small H.Modifying the journal impact factor by fractional ci—
tation weighting: The audience factor J .Journal of the American
Society for Information Science & Technology 2008 59( 11):
1856-1860.

WaltmanL. Eck N J V.A systematic empirical comparison of dif-
ferent approaches for normalizing citation impact indicator J
Journal of Informetrics 2013 7( 4) : 833-849.

PepeA Kurtz M.A measure of total research impact independent
of time and discipline J .Plos One 2012 7( 11) :3725-3744.
Hirsch JE.An index to quantify an individual’s scientific research
output J .Proceedings of the National Academy of Sciences of
the USA 2005 102( 46) : 16569-16572.

Wildgaard L Schneider ] W Larsen B.A review of the character—
istics of 108 author—level bibliometric indicators J .Scientomet—
rics 2014 101( 1) : 125-158.

Alonso S Cabrerizo F J Herrera-Viedma E et al.hg —index: a

new index to characterize the scientific output of researchers

based on the h — and g —indices J .Scientometrics 2010 82
(2) :391-400.
Rousseau.R AR th
I . 2007( 3) : 1-8.

Bihari A Tripathi S.EM —index: a new measure to evaluate the
scientific impact of scientists J .Scientometrics 2017 112( 1):
659-6717.
Bihari A Tripathi S.Year based EM —index: a new approach to e—
valuate the scientific impact of scholars J .Scientometrics 2018
(4):1-31.
Prathap G.The 100 most prolific economists using the p—index
J .Scientometrics 2010 84( 1) : 167-172.
P
— J .
2017 40( 4) : 61-65.
Whitfield J.Collaboration: Group theory J .Nature.2008 455:
720-723.
Abbasi A Altmann J Hossain L.Identifying the effects of co—au—
thorship networks on the performance of scholars: A correlation
and regression analysis of performance measures and social net—
work analysis measures J .Journal ofInformetrics 2011 5( 4)
594-607.
McCarty C Jawitz J Hopkins A et al.Predicting author h—index
using characteristics of the co —author network J .Scientomet—

rics 2013 96(2) 467-483.

] 2015 59( 13) : 96-103.

42

43

44

45

46

47

48

49

50

51

52

54

55

56

57

58

59

Zhai L. Yan X Zhang G.Bi-directional h—index: A new measure
of node centrality in weighted and directed networks J .Journal
of Informetrics 2018 12( 1) :299-314.

Schulz C Uzzi B Helbing D et al.A network—based citation in—
dicator of scientific performance J .2018.

Yan E J Ding Y.Discovering author impact: A pagerank per—
spective J .Information Processing and Management 2011 47
(1):125-134.

Liu X Bollen J Nelson M L et al.Co—authorship networks in the
digital library research community J . Information Processing
and Management 2005 41(6) 1462 — 1480.

Radicchi F Fortunato S Markines B et al.Difusion of scientific
credits and the ranking of scientists J .Physical Review E 2009
80( 5) : 056103.

2013 57(19) :5-12.

Scott Chamberlain. Consuming article —level metrics: Observa—
tions and lessons from comparing aggregator provider data J .
Information Standards Quarterly 2013 25(2) :5-13.

Wang X Fang Z Guo X. Tracking the digital footprints to
scholarly articles from social media J .Scientometrics 2016 109
(2):1365-1376.
Wang X Wang Z Mao W et al.How far does scientific commu—
nity look back? ] .Journal ofInformetrics 2014 8( 3): 562 -
568.
Wang X Xu S Peng L et al.Exploring scientists” working time-
table: Do scientists often work overtime? ] .Journal ofInfor-
metrics 2012 6( 4) : 655-660.

Kolahi J. Altmetrics: A new emerging issue for dental research
scientists J .Dental Hypotheses 2015 6( 1) : 1-2.
Kousha K Thelwall M. Web indicators for research evaluation:
Part 3: books and non standard outputs J .El Profesional De La
Informacion 2015 24( 6) : pags.724-736.

Chen K H Tang M C Wang C M et al. Exploring alternative
metrics of scholarly performance in the social sciences and hu-—
manities in Taiwan ] .Scientometrics 2015 102( 1) : 97-112.
Wainer J Vieira P.Correlations between bibliometrics and peer e—
valuation for all disciplines: the evaluation of Brazilian scientists
J .Scientometrics 2013 96( 2) : 395-410.
Bridges D.Research quality assessment in education: Impossible
science possible ar? ] .British Educational Research Journal
2009 35:497-517.
Costas R Leeuwen T V Bordons M.A bibliometric classificatory
approach for the study and assessment of search performance at
the individual level: The effects of age on productivity and impact
J .Journal of the American Society for Information Science &
Technology 2010 61( 8) : 1564-1581.

Zhang C T.The h”—index effectively improving the h-index
based on the citation distribution J .PloS One 2013 8(4):
€59912.

2014 33(2): 219-220.



* 60 °

38

(

20

60

61

62

63

64

65

ses—validating new indicators by analyzing application rationales
J .Research Policy 2004 33(6/7) :939-957.

Harhoff D Scherer ¥ M Vopel K.Citations family size opposi—

tion and the value of patent rights J .Research Policy 2003 32

(8): 1343-1363.

Lai Y H Che H C.Modeling patent legal value by extension neu—

ral network J . Expert Systems with Applications 2009 36

(7): 10520-10528.

Wang B Hsieh C H.Measuring the value of patents with fuzzy

multiple criteria decision making: Insight into the practices of the

industrial technology research institute J .Technological Fore—

casting & Social Change 2015 92: 263-275.

Baron J Delcamp H.The private and social value of patents in

.Springer— Verlag New

discrete and cumulative innovation M

York Inc.2012.

J . 2008 29(2): 185-191.
J . 2016 60(6) : 77-83.
J.
2017 19(5) : 86-91.
] 2015 34(2): 93-98.
I 2013 33(24): 172-175.
I 2017 37(11): 129-135.
J .
2014 58(24): 121-125.
J . 2011 28(6): 127-132.
EB/OL .ht-
tp: //www. sipo. gov. cn/ztzl/ywzt/zldhsdge/zewj/201311/

120131104_874653.html.

86 )
Wu ZQ.Average evaluation intensity: A quality —oriented indica—
tor for the evaluation of research performance J .Library & In-
formation Science Research 2015 37( 1) : 51-60.
Abramo G Costa C D “Angelo C A.A multivariate stochastic

model to assess research performance J .Scientometrics 2015

102(2) : 1755-1772.
J. 2012 30( 6) : 89-93.
2016 35(3):142-147.
] ( ) 2017 42( ):219
-222.

Bodea C.Artificial intelligence techniques applied to the evalua—
tion of the research and technology development projects and pro—

grammes J .Economic Computation & Economic Cybernetics

21

22

23

24

25

26

27

28

30

31

— I . 2017 36

(6): 547-554.

Barney J.Comparative patent quality analysis: A statistical ap-—

proach for rating and valuing patents EB/OL 2013 -10-
10 .http: //www .patentratings.com.

Burke P F Reitzig M.Measuring patent assessment quality—Ana—

lyzing the degree and kind of ( in) consistency in patent offices”

decision making J .Research Policy 2007 36(9): 1404 -
1430.

Lerner J.The importance of patent scope: An empirical analysis
J .Rand Journal of Economics 1994 25(2): 319-333.

Albert M B Avery D Narin F et al.Direct validation of citation
counts as indicators of industrially important patents J . Re-

search Policy 1991 20( 3): 251-259.

Frietsch R Neuhéusler P Jung T et al.Patent indicators for mac—

roeconomic growth—the value of patents estimated by export

volume J .Technovation 2014 34(9): 546-558.

Narin F Hamilton K S Olivastro D.The increasing linkage be—

tween U.S.technology and public science J .Research Policy

2004 26(3): 317-330.
. 2007 25(2) :1-9.
I 2016( 8) : 132-138.

DietmarHarhoff Markus Reitzig. Determinants of opposition a—
gainst EPO patent grants—the case of biotechnology and phar-
maceuticals J .International Journal of Industrial Organization

2004 22(4) :443-480.

2014 32(1): 68-73.

— J 2017 36

(6): 547-554.

66

67

68

69

70

Studies & Research 2007 41( 3/4) : 141-150.
Fu L D Aliferis C F.Using content—based and bibliometric fea—
tures for machine learning models to predict citation counts in the
biomedical literature J .Scientometrics 2010 85( 1) : 257-270.
Fu L. D Aphinyanaphongs Y Aliferis C F.Computer models for
identifying instrumental citations in the biomedical literature J .
Scientometrics 2013 97(3) : 871-882.
Ebadi A Schiffauerova A.A computer system for automatic eval-
uation of researchers” performance C // International Confer—
ence on Scientometrics and Informetrics.2015.
Ebadi A Schiffauerova A.iSEER: An intelligent automatic com—
puter system for scientific evaluation of researchers J .Sciento—
metrics 2016 107(2) : 477-498.
Fortunato S Bergstrom C T Borner K et al.Science of science.

J .Science 2018 359( 6379) : eaao0185.

S



