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Abstract: [ Purpose/Meaning] Evaluating the influence of high—yield scholars is conducive to promote the enthusi-
asm of scholars, and can also provide references for superiors to introduce outstanding talents. The highly—productive schol-
ars defined by Price Law are the influential backbone in a research field and play a crucial guiding role in scientific re-
search. However, it is limited to judge the influence of scholars according to the single index of scientific research output.
In addition to evaluate the absolute quantity of scholars’ scientific research output, the quality of scientific research achieve-

ments shall also be considered within a reasonable evaluation method of scholars’ influence, so as to carry out a multi—di-
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mensional evaluation research on the comprehensive influence of scholars, including academic level. [ Method/Process| In

this paper, the study took three Nature Biotech sub—journals as examples, and their official websites were our data sources.

On the basis of previous studies, the traditional index and Altmetrics index were selected then the relevant data were col-

lected. The evaluation index system for highly—productive scholars was constructed separately from two dimensions which are

scientific influence and social influence. Firstly, the indicators were screened by correlation analysis and other methods.

Then factor analysis and principal component analysis were used to evaluate the scientific influence and social influence of

highly—productive scholars, the correlation between the two dimensions was analyzed as well. Finally, the two—dimensional

measurement results of the influence of highly—productive scholars were obtained. [ Results/Conclusions] The results show

that there is a large gap between the ranking of most scholars in the two influence dimensions, and the two dimensions show

a strong positive correlation. Therefore, it is reasonable for this paper to combine the traditional index which illustrate sci-

entific influence with the Altmetrics index which illustrate social influence to evaluate the comprehensive influence of highly

—productive scholars. At the same time, by comparing the comprehensive influence of highly—productive scholars with dif-

ferent amounts of publications in this field, it is found that the “high output” of scientific research results do not complete-

ly mean “high quality”, indicating that scholars should abandon the concept of putting the number of publications first,

but to form a real team of high—quality prolific scholars to boost the development of the field.

Key words: highly—productive scholars; influence of scholars; Altmetrics index; evaluation index
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Tab.4 Descriptive Statistics of Comprehensive Impact Evaluation Indicators for High—Productivity Scholars

EiZAN /ME wRME ¥ PR T B g R %‘E(;%:)K
Altmetric Score 4 8 691 173. 66 520.26 14. 48 234. 47 100
News 1 149 13. 10 20. 08 4.40 23. 65 75. 48
Blog 1 19 2.73 2.76 2.85 10. 26 62. 58
Policy Document 1 2 1.14 0.38 2.65 7 2.26
Patent 1 21 3.22 4.27 2.66 6. 82 24,52
Wikipedia 1 7 1.61 1.22 3.12 11. 69 10. 65
Peer Review(Publons, Pubpeer) 1 1 1 0 ) ) 0.65
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Twitter 6 11 806 149. 91 678. 45 16. 54 284. 49 100
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2.4 FHEFZ 0 TN

2.4.1  FEFRAH M SRR A g
FEARBARAATF A IS0, IR A Spearman

BT I, K 8 MMEGEHE R IK T T1 ~ T8

Fon, 13EIM Spearman FHC REUNZR 5 iR, 47
Bk 5 SR ATA, AR PRA A B & A G 6 br
XF, WA A AR SRR

R 5 {£%4E4F Spearman 1% &

Tab.5 Spearman’s Correlation Coefficient

T1 T2 T3 T4 TS T6 T7 T8
T1 1
T2 0.516™ 1
T3 0.444™ 0.459™ 1
T4 0.513™ 0.613™ 0.484™ 1
TS5 0.392™ 0.647™ 0.565™ 0.744™ 1
T6 0.132 0.343™ 0. 094 0.152 0.206 1
T7 0.515™ 0.550™" 0.299™ 0.291™ 0.276" 0.272" 1
T8 0.640™ 0.368"" 0.337™ 0.302™ 0.240" 0. 141 0.582™ 1

RARUE A B s O] L, 38 ] SPSS FExE 8 4
LG T T Z—score PRIEALALER , FEXHS PRI
RO PHATRGEG , G5 RANEE 6 Fras, JEH, AT LA it
Cronbach Alpha F %1 K/NIEHr N AE 1915 BE 1Y &5
&, s g5 a5 45451 Cronbach
Alpha {67 0. 844, f8bR{5 B &, X2 EE 5 4e
PRUEATOREE , FR BRI R,

— MBIk, 2 KMO {E/NT 0.5 BF, NG & T
P48, T KMO {EART 0.9 i, WHER & & T
Tl 6 nl%0, KMO il 0.771, KT
0.5, Bartlett #5019 i 7K V-4 0.000, AF| i EK
e, B, ARSCRREAEE A E TR

% 6 fE%454RH Cronbach Alpha {E%1 KMO &
Tab. 6 Cronbach’s Alpha Value and KMO Value of

Traditional Indicators

Cronbach Alpha 0. 844
KMO HUHEIE Y1 B4 0.771
Bartlett BRIE A 45 AR5 404. 731
df 28
Sig. 0. 000

2.4.2 W5 E RS B

TEZRSG AN PR ZIEE R R, 2
1 K s 0 AN L o O O 9 o
R I R AR IFOR AR 2 BAT — AR 4 b
— 160 —

FOHAL A W — 4B EA TG G . R/ D g G485
AR R FE bR, X LR AR B T IR
A EEER, W2 M SORHE, R
A et ELA B R 0 T, DA T R i Bk ) A S
J ., W FE A3 LA KA AU — f T L AR AR
KT VAERPAGRAE S RIEE 7 1B8T7 E 0 R
2, LML IRPR IR A A SR, RHE
EHIKRTF 1, Rt Zoik%E N 68.568%, UitHIHT
PR PR 1~ 1T DA 7% K 43728 1 R ARRAIE

R BT A B R R, 3l A f R 25 vkt
TR F e 5, 15 B0 e e o e 3R, Wk 8 i
No MR B S A PR R B, M8
AL T R r 6 RHE RO, Fe I A
HiZAHFEEY S Rp LR T W F 38 Ay
KT 0.5 09E, BF2m/NT 0.5 EHDOHBEL, W
8 A, SARPRAIAAELESE LA far, 10T ik
AT R PRI R L

W 1 FEREAR SR B Ik AR
SUYR . WA h AEE, AR FRECRITP A O 6
A, Ho, —A2EH R SCR 2D S HE SO
RGO AR, SR T R R AN
B AR 8 A8 A B T8 SO IR i
a3t — A, RFT IR A DI S A fig
THERR h 3580, A THE M h 38500 R A
AR E AR R 84, P 5 AN AR BRI A4,
FIBTERF 1 TR, “HotE” ZAESmMg i
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Tab.7 Explanation of Total Variance for Traditional Indicators

PR BRI fEL FEIARAT -7 Al T 3~
Mt mEAS BER% Bt TEAR 2% it rEAGE BR%
1 4. 154 51.925 51.925  4.154 51.925 51.925 3.889 48.616 48.616
2 1.331 16. 642 68. 568 1.331 16. 642 68. 568 1. 596 19.951 68. 568
3 0.871 10. 885 79.452
4 0. 625 7.812 87.264
5 0. 505 6.309 93.574
6 0.243 3.037 96. 611
7 0. 188 2.351 98. 962
8 0. 083 1.038 100

POk BRI,

MERZ—, DARAL T2 ML BA B
B3, siE Vs TERER RO, X T B
AR g, MRS I A & 1o
FEME S, S ORI A o B AR AL 2
[ E S S & 5 Y P N S 7 R S B T e R )
WXEENASRW L, WU Z SR &= 2
[ A7 ERMIE AR AR, At 2 M A J5 ik
IRV R WA i —F s il <4k
2" ARMREA AT RO RIEA T, 4
S LTI BER AL 2 R 2 R AT O 2 A S AR
PEATIARBIFSE T TR SC R 1 2 il 23 5 0 348 SC
e (atrsh ) B2, B —2 3 S
BlZ, WESHAENEEBRZ, Hikhid
OERFIAN 5 LG SCRRHT R AR AR — A 7
AWK T . 2535 LS et —
B BRI LR Z VR TR R & VR LA
W

P~ 2 i 5 VR RE T 4 O R BE rho O JE P
o H O TR 20 AT B R B R A A o
JEE 10 PO 28 AN 8 P B TR AR A P 4%
S A TR AR S R E R R AT A
oz, AGRIZTT R R R BE, HE
AUBGE , SRR B BT RS, By
H A AR Tk, BRI EE R A
FromeE e e, IR L m st & A K- an iy, 8 A
b, B ARRE TR SR A5 L AR B R A
P28 A — AN R (— ) S A S (A
) RBRAR VIR, B AP 2 B[R] I AE I 5 2
T2

*8 fEoietrRUiREE R T ERER
Tab.8 Rotated Component Matrix for Traditional Indicators

B gk
EIER
1 2
R 0.915
Gl 0. 747
PRSI R 0. 681
VAR h F8 % 0. 907
JHA R 55K 0.670
SYERETIHE 5L 0. 870
ML EE 0.714
A RN 0.817

2.4.3 B S PEN e bR R B AT S A SR
TRGAEHRES T REUEMEINGR 9 PR, f3R

PSRRI RN N X, . X, - Xg, PIASHEGT3)

FoRN F1ALF2, W] DA EILLT 755 R
F1=0.255X,+0. 145X, +---+0. 225X,
F2=(-0.095)X,+0. 223X, +--+( =0. 069) X,

x9 EEERARSEY REYIER
Tab.9 Matrix of Component Score Coefficients for

Traditional Indicators

B J A
b Fr
1 2
K CH 0.255 -0.095
Bks| 0. 145 0.223
PRI R B 0. 206 -0. 148
PEFN h F8 5 0.243 -0. 045
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L | ) PO, 8RRk S =2 HO R 0 )
JEAN R $5%0 0.153 0.092 RO AT
BRI HE A -0.162 0.629 F o= (48.626/68.568) F1+(19. 951/68. 568 ) F2

S -0.026 0.461 Bi: Fryp =0. 709F1+0. 290F2

TG 0.225 0. 069 MG _E AT M B LA 23 (R

POk BIROTE, ek DUOES RO 2k, AR
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Tab. 10 Evaluation Results of Research Impact for Sample Scholars

HE44 E Y 5'6 S - S | 1 ¥ H V-5'S S I
1 Tyler D. Gavitt 53 3.3488 16 Caleb A. Lareau 5 0. 3898
2 Xin Chen 28 2.3402 17 Oren Levy 4 0. 3295
3 Meng Wang 26 2.2116 18 Rachelle Prantil-Baun 4 0.2799
4 Patrick C. McDaniel 27 1. 9495 19 Ash A. Alizadeh 3 0.2793
5 Anvay Ukidve 26 1.7723 20 Aviv Regev 9 0.2091
6 Shijun Lei 26 1.6779 21 Bo Li 4 0.2002
7 David R. Liu 12 1. 3368 22 Robert Langer 7 0. 1826
8 Mikhail Kolmogorov 3 1.0511 23 Susan Marquez 3 0.1730
9 Gregory A. Newby 7 0.7198 24 Maximilian Diehn 3 0. 1405
10 Richard Novak 4 0. 6602 25 Yuka Milton 3 0. 1046
11 Sasan Jalili-Firoozinezhad 4 0. 6416 26 Leif S. Ludwig 4 0. 0818
12 Chih Long Liu 3 0.6143 27 Ben Swenor 3 0.0482
13 Donald E. Ingber 6 0.5721 28 George M. Church 5 0. 0016
14 Luke W. Koblan 6 0. 5562 29 Justin M. Zook 3 -0.0145
15 Wei Zhang 3 0.4712 30 Sanjiv Sam Gambhir 4 -0.1018

2.5 AL ralEm
2.5.1  FERAE MRS T MR ARG
[FJAE FH SPSS B AR A K 4T Spearman AH
KT, MRIEKEIZE R, 45 Altmetrics 785 2 7]
WA R RAHDCOCR , SR B T A 16845
FEEXT 8 > Altmetries 8 b5 4755408 br i £k Ab
L, ARG . SR R LR PSR 1 b 67 A
B R R——Mendeley Readers 5, 135138 11 1Y
K2 R . FEPREEAR R Cronbach Alpha {4 0.91,
FAFERROE IR R ;. KMO {4 0. 671, HILEEA
Bl & AT 1007
2.5.2 WIS ERI i
AR 12 BT ZMABEER, LX) Altmetrics
BPRERICGE A AR FEEBRT 1, Rit
IrETTHR R AT 83. 847% , b B AT 4~ B 1] DA
1B 7R KRR AR TR
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% 11 Altmetrics 3§45 Cronbach Alpha {E#1 KMO &
Tab. 11 Cronbach’s Alpha Value and KMO Value of
Altmetrics Indicators

Cronbach Alpha 0.910
KMO HUHEIE U1 B4 0.671
Bartlett BRI K36 IERIT 941. 808
dr 21
Sig. 0. 000

H PR 7 AT AR B 0o REL R i e e R 22 1k
AT ERe s, 132l o RN 13 s,
S5 R B IRBAR BRI FAEAS LA, U 1 1Y
Alimetrics T8FRH & X,

K5 1 f# B¢ Altmetric Score, News . Blog, Twit-
ter Fl Facebook 5 ~7F &, News, Blog, Twitter Fl
Facebook +2&fix HAC R ERY JLAS Altmetries #8 5, H
A1, News ?‘éﬁ?ﬁﬂ%ﬂ?ﬁ@qﬂﬁ%ﬁjT%%I@X, Blog
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Tab. 12 Explanation of Total Variance for Altmetrics Indicators

PR BRI fEL FEIARAT -7 Al T 3~
Mt mEAS BER% Bt TEAR 2% it rEAGE BR%
1 4.792 68. 462 68.462  4.792 68. 462 68.462  4.320 61.712 61.712
2 1.077 15. 385 83. 847 1.077 15. 385 83. 847 1. 549 22.135 83. 847
3 0.525 7.507 91.354
4 0.433 6. 181 97.534
5 0.114 1. 626 99. 160
6 0.058 0. 828 99. 988
7 0. 001 0.012 100

POk BRI

F 13 Altmetrics 5FREIHE R B 53 5B PE
Tab.13 Rotated Component Matrix of Altmetrics Indicators

A [
W
1 2
Altmetric Score 0. 969
News 0.934
Blog 0. 877
Patent 0.914
Twitter 0. 840
Facebook 0.934
Dimensions & WoS Citations 0. 699

PO BRI TE . e URGES i Ky 221k
ciesl,

e e 3 YAk AR

8 78 — s 8 ST 51 R TR 4 R IR B B,
Twitter Fl Facebook {7~ T H1 AR 51 & 1) — M2
RTEAL SIS £ R MR, X 4 MAE R
TEEHTE AR ASA Fixse e R AN iz
S0, WJE Altmetric Score 1147 EE TR
[ 2 f# B¢ Patent 55 Dimensions & WoS Cita-
tions M-S 5L, Patent 1878518 SRR R SO T
UOBL, BVSEAR SO B FHREL, Bl T BRI
FHEARAGTERE , 1M Dimensions & WoS Citations $8 5
T2 % 18 SCLE Dimensions F1 WoS R uh 95| H
HHAE, R R A T,
2.5.3  Fhosm PR bR R A R A AR
Altmetrics TEARAS 970 R BOE 035 14 Fir
~, BERPYEEIKRERY, . Y, Y, W
A4 R Ry F3 R FA, WA LIASSILL R A T
15393 BRI

F3=0.247Y,+0. 242Y,+---+( =0. 049) Y,
FA=(-0.081)Y,+(—0.088) Y,+---+0. 49Y,
F,.,.=(61.712/83.847) F3+(22. 135/83. 847) F4
R,

Fy . =0. 736F3+0. 264F4

% 14  Altmetrics 18RI 570 REUERE
Tab. 14 Matrix of Component Score Coefficients for

Altmetrics Indicators

B W g
=R
1 2
Altmetric Score 0.247 -0. 081
News 0.242 -0. 088
Blog 0.185 0. 062
Patent 0. 206 0.754
Twitter 0.217 -0.078
Facebook 0.234 -0.061
Dimensions & Wos Citations -0.049 0. 490

RO ERTE, e BUAES R 228k, HAFRSY.

ARG AR A XTSI A A5 At 25 )
R4y, SHEARAAET 30 ALAYEE ISR 15 iR, R
RIS 1457 AL 20 145 04k 4 SR
Wi F143 3 HEA AR RS B, TR R FIBHIEE
WA JIAILE, % WA e RS A BT BT, 1A
TN A N PV s [ S ] ST AP N
(= AE PR RE RS2 F HE2 AR AR, A Y
AVEUTHERE SR 2 S W, B AT — 4R Y
FEBRR 20 18 77 2 s 1 EA TP R A T
i,
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Tab. 15 Evaluation Results of Social Impact
He4 (. KR "™ ifi He4 B & KR g Z{Ff:

1 Tyler D. Gavitt 53 3.5859 0 16 Luke W. Koblan 6 0. 1810 -2
2 Patrick C. McDaniel 27 3.2576 2 17 Aviv Regev 9 0. 1601 3
3 Anvay Ukidve 26 2.4819 2 18 Wei Li 3 0. 1298 18
4 Xin Chen 28 1. 9146 -2 19 Charles A. Gersbach 3 0. 0262 53
5 Meng Wang 26 1. 5906 -2 20 Andrew V. Anzaone 4 -0. 0094 11
6 Shijun Lei 26 1. 5707 0 21 Caleb A. Lareau 5 -0.0826 -5
7 David R. Liu 12 1. 4941 22 Donald E. Ingber 6 -0.0952 -9
8 Gregory A. Newby 7 0. 8676 1 23 Winston Timp 3 -0. 1205 18
9 James J. Collins 4 0. 6032 41 24 Yu Zhang 4 -0.1425 25
10 Susan Marquez 3 0. 5878 13 25 Yu Wang 4 -0.1707 7
11 Peter Q. Nguyen 3 0.5125 31 26 Chuan He 4 -0.1716 31
12 Mikhail Kolmogorov 3 0.4077 -4 27 Chih Long Liu 3 -0.1721  -15
13 George M. Church 5 0.3723 15 28 Maximilian Diehn 3 -0.1721 -4
14 Jonathan S. Weissman 4 0. 3450 45 29 Ash A. Alizadeh 3 -0.1721 -10
15 Robert Langer 7 0.2116 7 30 Brian J. Beliveau 4 -0. 1815 9

3 BrEENZWAZ4ENE 3.2 MR

3.1 Ak B AL ARk A1 A8 & T A SCHFEA2EZ RIS e S A8 A2 F X

X REAR 2 5 W RHIFSE 0 g Bt 25 1A% e
5T Spearman AHIC AT, R EIINFER 16 FiR
MK RET, WIEH TR, PIE AR EL
F0.629, FHAPHH REGRMIEF R, HIt,
AR SCHEBHIFRE 0 ) Fat 2 52 m ) — 8 45 6 A7 =
SEH IV B — RS, KRS
BN 2 B LR A e I 2 R LA M AR
WO S5 E R (0 Gl AN 7 0 8 7 2 3 G R T
JIHEATI B

* 16 BARMWNBHESHESHINNES5E Spearman
HXRE
Tab. 16 Correlation Coefficient ( Spearman) Between

Research Impact Score and Social Impact Score

B e
B A
- LBV 1 0.629"
Sig. (BUR . 0
wwy Or (W)
Wi R = 83 83
Rho o MXRE 0.6297 1
A
Sig. 0
wyy e U8
N 83 83

Heows 72 0.0 RGN (BUR ), MM E
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H2#4 Jonathan S. Weissman A5, >k B € = finJH
KEEIH A LA AL 5 53 2 BR2EA 9 0> ( Depart-

ment of Cellular and Molecular Pharmacology, Univer-
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Fig. 1 Evaluation Results of High—Productivity Scholars’ Impact ( Two-Dimensional Assessment)
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