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LI Guopeng'

Abstract : This paper combines text mining technology and quantitative analysis methods to analyze the funding data of Na-
tional Science Foundation (NSF) projects between 2007 and 2016. Research is conducted from the perspective of funding
priority , funding distribution , topic structure and discipline to analyze the NSF scientific research layout and developmental
trend in the field of materials science, revealing the direction and key points of scientific development. From an objective
view of point,observing the distribution of leading scientific research,Latent Semantic Analysis (1.SA) and K-means + +
clustering algorithm are used to cluster project abstract applications to further analyze research trends. Regression analysis is
also used show the change in the trend of research investments, offering an in — depth view of the developments and changes
of research topics over the past 10 years. The research shows the amount of funding provided by NSF materials division has
declined in the past 5 years,the funding for research centers and large equipment also has reduced since 2011 ;47 research
topics are discovered by using clustering algorithm. Further analysis discovers that NSF invested more money in equipment
—related topics, particularly X — Ray light source and microscope. As observed from the trend of funding,funding of 2 top-
ics,i. e. " Crystal growth" and "interface research" ,increased rapidly in the past 5 years. It is likely that these two are to be
the hot topics in materials research.
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U MBS 1 SCAS o BRI 5 A AR S PEAN 38 ) SCAS T
2 BERE RN AN BRI H s S Beh
BERIRIEA A RIABUA AT SN 2N ES IR R 3
F34% 22 A “ boarder impact” 1 non-technical” £ 3¢ N
2%, o boarder impact” 40, & RHIF I H 58 15 5
TZ R | 55 5 0F 98 A= 55 J7 T A AL 23 520, non-
technical” SCAALE 1 I H 19058 N AR 28 AR AL
SIEEE SRS HBR SC P /N A S R Y B
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1) EBRSBBE  207 28 1Y A S5 5 14 BF 5 20
H, i3 31 B 3 4+ “ Conference” | “ Workshop ” |
“Summer School” | “ Consortium” ., “ Summit” . “ Sympo-
sium” 85 SCFH A N BR AR AH DG H

2) LR E 7 Bk i8R 5

3) BRI H FR A 54 2L 5T BRI 4 R AE AL
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4y, 3 non-technical 1 Ry SCEREFHI T

& #] Clean_NSF_abs {h{$#0

B #J Clean_NSF_abs () : NSF H1 545 HBLiE v pR 4L
BN :NSF JRUIG T H A 2 S0
B VBRI T R A SoA
function Clean_NSF_abs(list raw_NSF_abs) :
for i,abs in enumerate( raw_NSF_abs) :
#RARTRNG A B R
abs. lower( ). strip( ). replace( dr. %, dr ). replace( eg. ,eg ) -

#IMERE S 4
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if abs has 3 or more phrase:
abs. remove ( first phrase) # —fH—B N T RN

else
abs. remove ( first sentence )
#MBREE T 1z
if last phrase contains " broader impact" :
abs. remove ( content after " broader impact" )
else

abs. remove ( content from " broader impact" to first full stop)

#I R AR BATR  SCA

abs. remove ( sentence contains " nontechnical" )
#IMBRIERTZE P HTML R4 b5 A7 5 VN T 3 SRk R

abs. remove ( html tag)

abs. remove ( punctuation )

abs. remove (len(word) < 3)
#IM B 45 FE ), SCAR TR 4k
abs. remove ( stop word )

abs. stem( )

return abs
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SR R DR L B i R, 2 I e R Iz R SRR R
(BB e KR BRI R i EEAE RN AR e L
K, Bl 2473 0] py ot s AR ARG R R 2 4
A R0 e 0 s SR S K TS KR
AN, IS AR RN 7 S E R BB K
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R AT f /D e Al 12 i B A IR 119 ( Ridge Re-
gression ) S35 70 SR X B A IEIF A0 AT 0EAT 20K
TR B[R] B LA AU, i 3k Ze MU0 1 ] 42 )
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2007 2008 2009 2010 2011 2012 2013 2014
(a) T Aoy Al

Bl NSFHHEBABTENESSTEEERTUH

2015 2016

“FRBFFEI F 4281 I, - 44 R34F £ 428 19, ¥ Bh 57
WU S Y B AR AR T LN 1 R, il
AFBE ST T K5 S T B 4 R T LT R B,
NSF iAok 2 0 98 B AF i it A I 2 i A A, (AR
JE U B &K IE T YEBh 4% 2010 2011 4
[ RRAEE 3T 2. 9 AL FIEE] T 2012 ~ 2015 4EF-3Y
AT 1.6 12, T H 2% B S a4 F RS
TERPAHATURR A B % B 28 2 1 0, 526 [ 4 PR R 22
PR MERESAIAT . E SRR G5 G LI
T, EEEST 2011 A5 5 B k), ZoR Ik
FREURIT S 7E 2013 WAECAE BE B 1090 423576, M
NSF %A 1) 2015 WHE YR 45 A 75 i, M 2011 4
TG BCFRBUR A T A 1 G Bl AL, to R e s T
20 T AR A0 Y% By, R UM T R %5 B
2011 4ETFUAREAE T . NSF M 2013 4ETF 4495 B 4
iR R TRRESAR (R,

F® 1 EEIPEFS NSF BB @ AEE A (E %)

2011 2012 2013 2014 2015

DCRBUR B YE) 40,766 40,140 39,444 37,961 37,877

NSF ¥ 11} 5,140 5,276 5,393 5,125 5,114
3.2 IEABHASH

Giit NSF A4kl o By ot H R HBLA 5 A 8L,
W H R EB IS EA R O o TH BT
AT 20 FREPUGUNER 2 Fos, B R E L 44
42,2007 ~2016 43R F NSF kLA 38 Bt Bl fie 22 1L
DR AR IR OR 2 R 2 LR N SR 5, BRAR R AT B%
B I B AR R 2, HAR I H B AL 2
R Bl 4 A s e e LM R AL o RS RR
SF R 2 BLIR N 37 R SR A5 1 5 B AR o =44
9 3 47, PRI B B WU 5 =4 1 3 ~ 5 4. il
I MK PR 3T 98 B T H B0 B - b % EEL IR N
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278.9

| 130.1 153.9

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
(b) BEBhRA 1 (11755 78)

SERAEHEA S 4 AR PRI BT B T H A —
2008 4R KA SL 86 25 15 H High Magnetic Field La-
boratory , Bt @i 35 1. 6 42, BRZZ WU H )5, B2 L
ISR HoA 47 A4S58 Bt H AR A 5 2000 T3
BT A . AR NARAR SRS T - R
RIBCE BRI 5 55 037 B b i 3 H B2 ). 3
~20 24 (R 7R FAAILAL 5 i 44 A bL 22 BRACR  (HA5 7K
FHAILF FRAT 1Y ¢ Bl 4 B AT R R 22001
F2 RN BRGS0 H BE B ST 20 71K

Lt 27 seg (FE GO0
Cornell University 69 20055.7 290.7
Florida State University 48 17636.7 367.4
Pennsylvania State Univ University Park 89 6335.7 71.2
University of Wisconsin-Madison 64 5805.6 90.7
University of California-Santa Barbara 75 5697.7 76.0
University of Pennsylvania 64 5506.3 86.0
Massachusetts Institute of Technology 66 5117.0 71.5
Northwestern University 91 5106.8 56.1
Harvard University 46 4915.4 106.9
University of Minnesota-Twin Cities 63 4717.1 74.9
Princeton University 41 4356.6 106.3
University of Illinois at Urbana-Champaign 97 4021.2 41.5
University of Chicago 40 3876.4 96.9
University of Michigan Ann Arbor 63 3806. 4 60.4
Yale University 52 3401.9 65.4
Georgia Tech Research Corporation 59 3122.7 52.9
University of Massachusetts Amherst 47 3106.7 66. 1
University of Colorado at Boulder 40 3000.0 75.0
Columbia University 53 2776.9 52.4
Rutgers University New Brunswick 62 2715.9 43.8
University of Pennsylvania 64 5506.3 86.0
Massachusetts Institute of Technology 66 5117.0 71.5
Northwestern University 91 5106.8 56.1
Harvard University 46 4915.4 106.9
University of Minnesota-Twin Cities 63 4717.1 74.9
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Grants, 2635 I ; H.Yk )& Standard Grant, 1595 i ; Co-
operative £l Interagency Agreement 435I 4 46 T Fil 3

o BRGNS AL BT B I H IR R D B )
548 A s e At 7 R S AU B B B I H , JEH R Co-
operative Agreement, £ 1T H - 15 %% B 4 %1 #8 1
1500 J3

F3  WHER SR SET

o w0
Standard Grant 1595 65689.5 41.2
Continuing Grant 2635 97864.3 37.1
Cooperative Agreement 46 71965.4 1564.5
Interagency Agreement 3 1344.1 448.0

3.4 EXWMBSH

2 4 et BT 20 p93H 23R, W Bh 4 A i
B I H 4%k Cooperative Fl1 Interagency Agree-
ment Jil [ (1 700) , %% B %% 2 1 1000 J7 36 4.
HErP A 2008 4F—4F NSF A pp# AR %t ) 7 R B0 H
8 /~,2010 ~2011 P4E[E] R E PRI T 8 1 ,2013

~2014 AEBTRY 1 /b i R H F5 A 5T B KB

TUH T o i 20 1y B H A 15 ANITHE S
SRR BCE M RO, G T S DRI S A
ek g0y (CEMRI-Center of Excellence for Materi-
als Research and Innovation, ZHHR KT H ) ; W4
Hild i 20T E & NSF T 2008 £E %% Bl 4 ey 1 7 52 50
EREREE 3580 SN IRy =B R (A5 g
S =AY E ORI H Sy NSF 72255 Bl B A% JR K71 5
BRI X OB STEOE IR (CHESS) ™ KB 45 5 H (hr
RAFRARIEIK) , PIAE R BE Bh A L 1 {¢ 564, Jd
A 2 I R B AR BO A ME & B, NSF Y 5% 11 R
T E TS Hh 0 4 7E 2008 ~ 2011 42,2011 42
JERBER . i X 10 4 N NSF 5% Bl 55 @ AR B
FEHUHEEPLIRCGRS) TUE N, 2T 4
BT LB PO AT B AR 4E 4 0 2011 4R

4 NSF ¥ E BN E EF D5

4.1 MEFELEIM
T A U A A SO LS AR RE st H g 45

R4 VTOIBAT 20 BT H IR

29 N30 B

National High Magnetic Field Laboratory Renewal Florida State University CA 15672.5 2008
Operation of the Cornell High Energy Synchrotron Source Comll i CA 74945 2010
(CHESS)
OPERATION OF CORNELL HIGH ENERGY SYNCHRO- .
TRON SOURCE ( CHESS) Cornell University CA 3777.0 2014
g\g]{) Phase Ib Energy Recovery Linac ( ERL) Technology Cornell University CA 3094. 8 2010
Princeton Center for Complex Materials Princeton University CA 2010.0 2008
g/[E!,E )Maten'als Research Science and Engineering Center (MR- Massachusetts Institute of Technology CA 1999.0 2008
Materials Research Science and Engineering Center University of Chicago CA 1739.8 2008
Uni\{crsig of Minnesota Materials Research Science and Engi- University of Minnesota-Twin Cities CA 1699 4 2008
neering Center
Center of Excellence for Materials Research and Innovation University of Pennsylvania CA 1629.7 2011
gcénstgr of Excellence for Materials Research and Innovation at Unizeri ofiCliomia Sy Bl CA 1542. 1 2011
Cornell Center for Materials Research-CEMRI Cornell University CA 1514.5 2011
UW CEMRI on Structured Interfaces University of Wisconsin-Madison CA 1500.0 2011
NSEC on Templated Synthesis and Assembly at the Nanoscale University of Wisconsin-Madison CA 1470.0 2009
Il\r/f:;:rials Research Science and Engineering Center on Poly- University of Massachusetts Amherst CA 1465. 5 2008
MRSEC ; Center for Nanoscale Science Pennsylvania State Univ University Park CA 1373.0 2008
The NIST/NSF Center for High Resolution Neutron Scattering National Institute of IA 1321.4 2010
Standards and Technology
CEMRI; Multifunctional Nanoscale Material Structures Northwestern University CA 1241.5 2011
Materials Research Science and Engineering Center Harvard University CA 1224.0 2008
Center for Integrated Quantum Materials Harvard University CA 1204.0 2013
NSEC on Molecular Function at the Nano/Bio Interface University of Pennsylvania CA 1185.0 2009
1) CA, Cooperative Agreement;IA , Interagency Agreement,
www. globesci. com 55405 11
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5 NSF % Z 5T 0T H 513

RS RIGE  RUEH(HS)
Center of Excellencg for Materials 2011 1630
Research and Innovation
Center of Excellence for Materials
Research and Innovation at UCSB 2011 1542
Cornell Center for Materials Re-
search-CEMRI 2011 1514
UW CEMRI on Structured Interfaces 2011 1500
CEMRI: Multifunctional Nanoscale
Material Structures 2011 1242
Triangle Center for Excellence for
Materials Research and Innovation:
Programmable Assembly of Soft Mat- 2011 1140
ter
CEMRI for Photonic and Multiscale 2011 1117

Nanomaterials

FFAE [ d 2 [, R0 K-means + + SRR H
TRERA R BT T5 1l 19 47 AT H 28 (T H R 26
%) O B ARG 20 TR 5 BOR 8% 5 i 1]
SRS B SO RIS a4 o RERATTR T A
I K {ELPR SR IEHE I 2R K, 24 K Oy 38 B 47 I 48 &
B, RUIRBHCR G EidE. HEATEMRA
B HTAIEE I 47 A3 H R & B,
PRR I B B H AIF S A A AR X — 2 [ A A% A
I E N R E SR

FHRHIISBIE TE 0 KA BEUIRE LB R AF 221

241

WFFELERE  ARME ] — > A0 — ) 70 J R R A B
3280 MARSCI BRI F2 844 Bk b o AN i e B, 4
DR RS Y RORAFEE -V W (X NN
L A AL SR SR AR, LA A5 P AR AR
(RN SN IR L /I P S e N S
PREEAEGERRIITTE . AT ELBT SRR, & G it A
Wi TR RIERL 5y — 28T [ U AR
WFFE R SEIEEOAR, anFt i s SR 5T ARAZAT T |
FAE i fRsf B )25 XU 2 58z, LT
RESIIFIR AW STER AT REW Je o €2 Dy 47 AT H
ERBR T EIA R 2 6 R IERN BT A %
T H R4 .
4.2 BBEEFEESN

KBTI H RS gD Y R B
Bl S BONIP- 2 5% Bh g A ERUSE B s . MR
7 % i, NSF APRFA 38 47 8] 5% B i 5000 77 564
A ST ST 6821, 4 U7 T AL R T
Ji"7300. 8 J7 " FAE (MG 1) "6747.9 T7 |
SRR (X PG RE) "2 AL W B R R R
2.4 427 BTG REISET 3.3 AL R e 27
S01. 777 \“ R FHALML"5136. 877, AR A B

236

1143
130 126 129 129 125
111
10099 23 9493 %
7 77 =TT g0 75 65

56
58 52 56 20 46 54

102

85

51

100

138

108

87 90
76

48 41

01234567 89101112131415161718192021 22 2324252627282930 3132 3334353637383940 4142 43444546

2 47 ASEZVREIIE SRR E B

FO6 IUH AR

Gi's B E %' AT %' FHLFR
0 PaE Y 1 JHE | HBEHUER G TR 2 AR ALY
3 FEBESE 4 BB TR 5 T TR
6 b % 7 BRBARITE 8 AAAS SV RS
9 FRAE BB/ ) 10 W R4 AR KBTS 11 e
12 SR LN ISR s 13 M 14 WL R R
15 B 16 I 17 A=Wy (AT 2 )
18 Bawl 19 RS 20 IV
21 A e 22 BRIRL 23 WEFE L Hr IS
24 B SAT | 25 RS2 26 ) (DNA)
27 TR 28 IR/ G/ Wk 29 BEW 2
30 HAR 31 W 32 A=Yy (259 iz )
33 FLfEE 34 IR B 5E 35 N E LR
36 RO 37 JeH 38 LI
39 e 40 AL BT 41 e
42 KR 43 A 44 FAE (X LR/ C1E4F)
46 LS 47 AR YA
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5400 7o MABLAZ B GETT & NSF APRFE AR #
HABETE 0B R ARSI . DRl K
TN FRILTTE) T 125 M HH , 258 B8R &
1t 34, B A ik 266. 4 7, % Bl SVERRIT
By gt e A AT ERh A HE A 2 — o IO, AR
BEBNRA AR A A B 25 B R 3R R AR (IR U
FHHAE) A RAE (X 2k OGiESE) 7, BE B4 AR
AT 5000 T3, Horpr SRAE (X B2k Dlbilss) " e
BB I 3k 2 44, P 3B B 4 226.2 J7 , i X X
SHEOGIR OGRS IR S AR S R
FARRA BB G CE ARV Lo w5 #E M
B A B AR BT B H 2, dhit 241
T, SR GRIL 2.4 42, Horp 1.6 425 2008 4R % 1)
2 & L3k N 7 K 22 i) — />3t H < National High
Magnetic Field Laboratory Renewal , {H B[J{d {1ty , 3= 550
Py HA I H B R L 8000 Ji . T CWART VY H
Jig” AR (DNA) ™ JARWT " A dh iR A K7 S
AT H 8 AR H Fe b, B B A (O
By B s, kA 50 74, ARRITH
(%% B ASCER: o By AR Al AR DL SR 3R 10,
®7 FEVRBRS R SR

3 WHIgE 99 6821.4 68.9
5ETE BT R 126 7300. 8 57.9
9 FAE (AT %) * 111 6747.9 60.8
14 R % W MR 241 24328.7 100.9

15 Wil ™~ 56 2792.4 50
21 HHE* " 83 4935.1 59.5
23 fFFE L BN 125 33295.2 266.4
26 44 (DNA) * * 75 4513.5 60.2
20 LY 2” 236 9501.7 40.3
34 g 51 3227.5 63.3
35 K PH H 3t * 85 5136.8 60.4
44 FHE(X HHR OB - 90 20362. 4 226.2
45 kR 76 3911.4 51.5

46 FHpl R R 138 5400. 1 39.1

1) B B I 5000 J7 26 4 I H 2085+« MU BYBAR F
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