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Scopus Coverage Summary (Feb. 2020)

[ ]
Number of
Journals b

World’s largest Abstract and Citations Database
77.9M records from 24.0K serials, 119K+ conferences and 217K books
from more than 5000 publishers and 105 countries

Updated daily—approximately 10,000 articles per day indexed
9.19M open access documents

“Articles in Press” from >8,075 titles

40 different languages covered

5,527 active Gold Open Access journals indexed

y

Physical
?f:ﬁnlces 24,039** active peer-reviewed journals = 119K+ conference 852 book series 44.0M patents
Health 294 trade journals events 218K stand-alone |
Sciences 5,527 Gold OA Journals (DOAJ/ROAD)  9.87M conference books From 5 major
7,133 papers 1.81M items patent offices
* Full metadata, abstracts and cited - WIPO
references (refs post-1970 only) - EPO
 Funding data from Mainly Engineering Focus on Social - USPTO
acknowledgements and Computer Sciences and A&H - JPO
« Citations back to 1970 Sciences - UK IPO

*Journals may be classified in multiple subject areas: this count includes current actively indexed titles only
**Total number of Scopus journals in database including inactive titles is 39,743
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Natural Language Processing Applied to Text

From Natural Language to Structured Semantic Machine-Readable Text

Source Text - Text processing pipeline>

Domain

Life Sciences
Physics
Agriculture
Economics
Social Sciences
Mathematics
Geosciences
Engineering
Humanities

SUVRSAEENRL Compounds (Chemistry)
applications to

Fingerprints ar@ genc

Semantic by Thesauri - Concepts Extraction = Fingerprint

Thesaurus/Vocabulary

MeSH thesaurus

NASA thesaurus

NAL thesaurus

STW thesaurus, Eco Humanities vocabulary
Gesis thesaurus

Cambridge Math thesaurus, Math vocabulary
Geobase thesaurus

Compendex thesaurus

Humanities vocabulary

Compendex thesaurus, MeSH thesaurus ext. Each concept is
5 suitable for the

Natural Language Processing techniques are applied * Concepts are weighted to create a precise summary

of the text’s meaning.
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Text mining capabilities

Advanced StIarch0 InPUt Tamnnmy

NLP Engine

Output

Basic Search: Query for —L_C —_—
S ot WG A LD IOl paragt d VoL oL L L — =
o) concepts that are entered as _E —
vt regular keywords pm— Online
:‘:’:t Adva.nced Seart':h: Qu§ry fo'r Content 4 interface
specific semantic relationships i ] [
=x - using scope operators. (‘:3‘_? mifion |/
iterns
Multiple Search: Search across } e —
sl OB oo a portfolio of concepts and for —
St Camms & specific semantic relationships _L_E —
e T S Bt using various scope operators. —L_: —
0 Lt W ey topwe j—
* Deaenen Qg
 sii Duntagin Agon Browse Taxonomy: Browse Mew content added Keywords and data are Matural language QOutput formats
[P — fopme through the taxonomy tree. weekly from public and extracted from queries find semantic suit various
* Chnical Puswmaters o View additional information commercial sources the content, including relationships like: user work flows
oty e on taxonomy entries, parents/ « Abstracts + Drug names + "Drugs that reduce
¢ Saurth Ertamemane togme children, and synonyms, ftems + Full-text articles » Measurements blood pressure”
RV e £ a0 be edited. + Conference proceedings » Disease names + "Synthesis of Thalidomide”

R L I L i L
Sdetan Ny 4 Lo et WS gy T
San Butaw wrwns Q013

Parrtocrs O T b )

e e St Dt —tte s b

- petinted (ree contTe Sy

-

nsgang L o
polymerptrumn SMMN) VIR (LT taavgme tie JLIOT) ant A1 IWC (sarrgie sitw P o0t the e ¢

Cywerse natoe.

+« Grants
« Clinical Trials
+ Patents
s Internal Data

+ Research methods
+ Treatment methods

+ "Pathogenesis of cancer”
+ "Resistance to linezolid”
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Research Intelligence

Cooperative communication  Air navigation Tall buildings

Intelligent vehicle highway systems

Data handlin > - g s
Accident ,,Lei,,ﬁo., Urban planning Vehicle to vehicle communications

Errors o , eAntennas ¢ catellite navigation aids
Global pgsitioning™..
Satellite antennas [\ [J-oton o 3 t Maps  Signal receivers

e INaVIgatlONkalman filters . me

: B Data fusion Estimati
Roads and streets Tracking (position) ~Measurements

R’Y"T*"‘gsatel l Ites A‘{‘,ijg',",‘:,yob"esé"ﬁ,%';rs Extended Kalman filters

Na\glmgaarttplr% :Ssystems Roadsides VEh i Cl es Mapping

Ad hoe networks Vehicular ad hoc networks
medes Dedicated short range communications

Intelligent systems  Traffic control Multipath propagation
Units of measurement Unmanned aerial vehides (UAV) Location based services

AAA relevance of keyphrase = dedlining A A A growing (2014-2018)

> Analyze in more detail
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History of Topic Modelling Using Abstracts/Citation Databases

 Research Fronts (1985) 2% coverage 10,000 clusters
 Research Communities 4% coverage 35,000 clusters
« Distinctive Competencies 15% coverage 200,000 clusters
* Topics 95% coverage 100,000 clusters
 Topic Prominence (2017) Predicts funding

o Full coverage and accurately models supply of and demand for science

11
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Example model and map

e Using 2013-10 datacut (source
data 1996-2012)

« 582 million citing-cited pairs, 24.6
million source EID, 23.8 million
cited non-indexed EID

e Calculated relatedness for 582
million pairs

« Ran SLM using resolution of
3 x 107

« Afew clusters with <50 items
were merged with larger clusters

¢ R eS u It _ 9 7 ] 7 2 6 C I u Ste rS (to p I CS) Klavans, R. and K.W. Boyack, Research éértfolio analysi'-s.a.nd topic prominence. Journal of

Informetrics, 2017 (under review).

12
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Single topic characterization for 97,000 Topics

DC5 7909 FOM: 2.9852 (98.07%); CPP: 21.069 ENGNG; DC4:20; DC3:269; DC2:23; REG:105
TOP PHRASES (2011-2015) score IDIOSYNCRATIC PHRASES (2011-2015) score 1000
1 anode material 20 1 mA g<sup>-1</sup 60.97 800
2 anode materials 20 2 batteries LIBs 40.07 f
3 batteries LIBs 20 3 superior electrochemical 30.01 £ 600
4 capacity retention 20 4 lithium storage 22.27 = /
5 cycling stability 20 5 anode materials 16.07 S 400
6 discharge capacity 20 6 anode material 15.77
7 electrochemical performances 20 7 mAh g<sup>-1</sup 15.65 200
8 electrode materials 20 8 reversible capacity 15.13 0 4
9 electron microscopy 20 9 metal oxides 13.96 ' '
10 graphene oxide 20 10 conversion reaction 12.85 <0 aidis 2039 401>
TOP CATEGORIES (2011-2015) score TOP SOURCES (2011-2015) score TOP INSTITUTIONS (2011-2015) count
1 Nanoscience & Nanotechnology 0.98 1 electrochim acta 2.96 1 Nanyang Technological University 130
2 Energy 0.78 2 jmater chema 2.85 2 University of Science and Technology of =~ 108
3 Materials 0.27 3 j power sources 1.78 3 Shandong University 115
4 General Chemistry 0.05 4 nano energy 43 4 XiangTan University 37
5 Unclassified 0.04 5 acs appl mater interfaces 0.78 5 CAS - Changchun Institute of Applied Chi 40
6 Physical Chemistry 0.03 6 rsc adv 0.59 6 China Three Gorges University 30
7 Inorganic & Nuclear Chemistry 0.03 7 nanoscale 0.45 7 University of Wollongong 49
8 Organic Chemistry 0.01 8 j mater chem 0.43 8 Anhui University of Technology 24
9 Chemical Physics 0.01 9 mater lett 0.41 9 Zhejiang Normal University 26
10 Applied Physics 0.01 10 j alloys compd 0.26 10 CAS - Shanghai Institute of Ceramics 24
TOP AUTHORS (2011-2015) score REPRESENTATIVE PAPERS (2011-2014) ncited
1 Ni S. (China Three Gorges University) 29 1 Reddy M.V. (2013) Metal oxides and oxysalts as anode materials for Li ion batteries. Chemical Reviews 530
2 Qian Y. (University of Science and Techn 44 2 Zhu X. (2011) Nanostructured reduced graphene oxide/Fe203 composite as a high-performance anode mater 514
3 Yang X. (China Three Gorges University) 29 3 JiL. (2011) Recent developments in nanostructured anode materials for rechargeable lithium-ion batteries. En 576
4 Ma J. (China Three Gorges University) 14 4 Wang Z. (2012) Assembling carbon-coated T+-Fe203 hollow nanohorns on the CNT backbone for superior litt 270
5 Lv X. (China Three Gorges University) 14 5 Wang J.-Z. (2011) Graphene-encapsulated fe304 nanoparticles with 3d laminated structure as superior anode 230
6 Pereira N. (Rutgers University) 14 6 Wang B. (2011) Quasiemulsion-templated formation of I+-Fe203 hollow spheres with enhanced lithium storag 350
7 Amatucci G.G. (Rutgers University) 19 7 Sun B. (2011) MnOI/C core-shell nanorods as high capacity anode materials for lithium-ion batteries. Journalo 118
8 Xiong Q.Q. () 16 8 Deng Y. (2011) One-pot synthesis of ZnFe204/C hollow spheres as superior anode materials for lithiumion bi 106
9 Zhang J. (China Three Gorges University 10 9 Jin S. (2011) Facile synthesis of hierarchically structured Fe304/carbon micro-flowers and their applicationto 127
10 Xiong S. (Shandong University) 19 10 Wu H.B. (2012) Nanostructured metal oxide-based materials as advanced anodes for lithium-ion batteries. Na 324

13
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Summary

We have created an accurate model with nearly 100,000 topics that
IS suitable for portfolio analysis
o The methodology can be easily reproduced, but requires a full database

We have created a topic-level indicator — Prominence — that is
strongly correlated with future funding

Funding per author increases with increasing topic prominence

Topics and their prominence enable stakeholders in the science
system to have the knowledge necessary to make portfolio decisions

14
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United States—Country Output

United States

2014 to 2019 v no subject area filter selected V| AS|IC

Summary  Topics & Topic Clusters ~ Published  Viewed  Cited  Authors  Institutions  Economiclmpact  Awarded Grants

Overall research performance
1.43
Field-Weighted Citation Impact 3% @

4,062,401 A 2,949,350 A
Scholarly Output 3t @ Authors

[ View list of publications

38,647,031 9.5
Gitation Count 2% Citations per Publication %t @
ENg;
Pie Chart v
Computer Science (5.9%)
bl Mathematics (3.3%)
Physics and Astronomy (5.5%6)
Social Sciences (7.296) Chemistry (3.5%)
Psychology (2.6%) : Materials Science (4.296)
Arts and Humanities (3.1%) \ Engineering (8.6%)
Neuroscience (2.3%) Environmental Science (3.1%)

Earth and Planetary Sciences (3.09¢) 16

zZ
% Medicine (19.1%) Agricultural and Biological Sciences (4.4%6)
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United States—Topics of Prominence (88,923 total)

COMP Computer Science

MATH Mathematics

PHYS Physics and Astronomy

CHEM Chemistry

CENG Chemical Engineering

MATE Materials Science

ENGI Engineering

ENER Energy

ENVI Environmental Science

EART Earth and Planetary Sciences

AGRI Agricultural and Biological Sciences
Biochemistry, Genetics and Molecular Biology
IMMU Immunology and Microbiology
VETE Veterinary

~[UQ
Aeny
Ntgg

MEAL

PHAR MEDI Medicine

PHAR Pharmacology, Toxicology and Pharmaceutics
HEAL Health Professions

NURS Nursing

DENT  Dentistry

FCENECENEE EEEEENENEEEERN
3

NEUR Neuroscience

ARTS Arts and Humanities

PSYC Psychology

SOCI Social Sciences
= Bus! Business, Management and Accounting
B econ Economics, Econometrics and Finance
B oea Decision Sciences
i)

MULT  Multidisciplinary

£ ;g >

17
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United States—Topics of Prominence

United States

201202017 (v no filter selected v As|C Data s

Summary  Topics Awarded Grants  Published Viewed Cited EconomiclImpact Authors  Institutions

Browse Topics Eq
Researchers in the United States have contributed to 90,988 topics between 2012 to 2017

B Table NORGES] Search this Country's Topics
In this Country Worldwide
Field-Weighted
Topic Scholarly Output Publication Share Citation Impact Prominence percentile
Molybd: P ds; Monolayers; dichalcogenides TMDs ... 2,013 35.51% v 542 99.999 NN

1,989 69.59% a 253 99.762 NN
1829 4549% v 594 99.998 N
I herapy; Mel ;i Iated adverse ... 1,765 44819% v 9.96 95.991 p—
T403
Brain; Magnetic Resonance Imaging; network DMN _.. 1,689 47.19% v 297 99.940 NN
T219
e ——————————
Hepacivirus; Hepatitis C; direct acting .. 1,606 4754% w 4.65 95.955 I
T.608
Sports; Athletes; sport-related concussion ... 1,560 71.33% & 229 95.725 .
T.952
Heart-Assist Devices; Heart Failure; pump thrombosis ... 1,555 60.93% v 1.69 99.229 .
Ti21
planet; planets; planet candidates ... 1,545 62.15% a 218 995.740 .
T.I31 18
Hemorrhagic Fever, Ebola; Ebolavirus; ebola virus ... 1,518 46.06% v 335 99.963 NN

T.182
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United States—Topics of Prominence—Top 5%

(.1 Bubble size: Scholarly Output of United States v View: Top 5% v of Topics by Prominence
'

A\ Subject arez abbreviations

W come Computer Science B PHar Pharmacology, Toxicology and Pharmaceutics
W maTH Mathematics W Hea Heazlth Professions
W eevs Physics and Astronomy B nNuRrs Nursing
M cHEM Chemistry B DENT  Dentistry
B CENG  Chemical Engineering B nNEur Neuroscience
B maTe Materials Science B ArTs Arts and Humanities
B =naG Engineering PSYC Psychology
M Ener Energy soc! Social Sciences
M env Environmental Science M Bus Business, Management and Accounting
B st Earth and Planstary Sciences M econ Economics, Econometrics and Finance
W acr Agricultural and Biological Sciences M o= Decision Sciences
M sioc Biochemistry, Genetics and Molecular Biology W o Multidisciplinary
W mmu Immunclogy and Microbiology
. VETE Veterinary
B veD Medicine
Bubble size: Scholarly Output of United States v View: All Topics B
All Topics

(85,193 of 95,696 total topics)

—
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Semantic Word Cloud by Topic

Bubble size: Scholarly Output of United States v View: All Topics B

Virtuzl reality
e . Electrodes
Applications Signal processing :
Biomedical engineering  Patient rehabilitation  gnergi Classifiers Decoding
Wheelchzirs  Fe2ture extraction Personnel trzir

Interfaces (computer)

Exp::ng:n:ﬁios Electrophysiology  motors Brain SuPportvector machines
Robotics
S - . N :
e Brain computer interface o
Discriminant analysis Ressarch
e mares, El€Ctroencephalography ...

Agoritnms  Classification (of information) neural networks

Synchronization Frequency bands Power spectral density

Independent componeant anaiysis
Handicapped persons 22 e X

AAA relevance of keyphrase | declining Il growing (2012-2016)

> Analyze in more detail
20
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Leading Institutions in High-Throughput Genetic Sequencing

Genome; High-Throughput Nucleotide S

2012102016 [\,|  no subject area filter selected [v] asc

Summary  Institutions  Countries  Authors  Scopus Sources  Keyphras

Top Institutions

Worldwide | Allsectors | < Filter for more (regional) detail
V B Table N Chart

Top 100 institutions in this Topic, by Scholarly Output

5ze: SShOlETly Outoit £ V1 total value ‘ Goliss,  Yiwws Cou

Organic light emitting diodes (OLED); Phosphorescence; Light emission T.158

2012 to 2016 ]:' no subjact area filter selected |l Asjc

Summary  Institutions  Countries  Authors  Scopus Sources  Keyphrases
Top Institutions

Worldwide v | Allsectors || € Filter for more (regional) detail

B Table | AN Chart

Top 100 Institutions in this Topic, by Scholary Output

Size: Scholarly Output £ M1 o0 total value Color: Views Count V1 T total value
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Leading Institutions in High-Throughput Genetic Sequencing

Genome; High-Throughput Nucleotide Sequencing; parallel sequencing T.2538

2012 to 2016

Summary

v no subject area filter zelected

Institutions

Top Institutions

Worldwide

Countries

v All sectors

Top 100 Institutions in this Topic, by Scholarly Output

> Viewon Chart

Authors

Scopus Sources

ASIC

Keyphrases

v | € Filter for more (regional) detail

Export\v

o Sehowly Views Count v Field-Weighte... v Citation Count®) v
D Institution Output
1. |__| W Harvard University 152 4231 2.00 15,135
2. D W Stanford University 123 2,873 3.69 4530
3. ] W National Institutes of Health 88 1,533 382 3,672
4| | = Washington University St. Louis 85 1,710 458 4,692
5.0 | @l Chinese Academy of Sciences 76 1,442 121 758
0. |:| m:  Johns Hopkins University 74 2,030 12.03 12,538
7. | @ Wellcome Trust Sanger institute 66 1,540 5.42 4355
3. D W Broad Institute &2 1,991 1277 10,432
9.[ | ™3 University of Washington 62 1,430 4.60 2,951

22
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US Topics of Prominence—Shale, Hydraulic Fracturing
Shale; Hydraulic fracturing; unconventional natural T.26182

012102016 ||  nosubject area filter selected [V] asic

Summary  Institutions  Countries  Authors  Scopus Sources  Keyphrases

Top Institutions

Worldwide v All sectors v € Filter for more (regional) detail

B Table 7 N Chart

Top 100 institutions in this Topic, by Scholarly Output

Sin: SShOlerly Output 55 V| o0 total value ‘ ko, v Gtk ¥ ot val

* O Locstion of lements on the [X]
map represents origin of

| publication, not the location
1 of the viewer.

23
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US Topics of Prominence—Hydraulic Fracturing

Ml Topic T.1009  part of Topic Cluster TC.164 - Reservoirs (Water); Oil Well Flooding; Hydraulic Fracturing

Hydraulic fracturing; Fracture; Fracture geometry ) Report fom

2014 to 2019 v Dat

Summary  Institutions  Countries & Regions  Authors  Scopus Sources  Keyphrases  Related Topics

Top Institutions
Worldwide v All sectors v
S ERELIEN © \Visualization + Add to Reporting  Expor

Top 100 Institutions in this Topic, by Scholarly Output

N View on Chart

Scholarly Field-Weighted
D Institution Output Views Count v Citation Impact v |, Citation Count v
75. | ®= Apache Corporation 12 29 9.19 100
68. | | ™= ConocoPhillips 14 36 7.88 164
4. [ | ™= University of Texas at Austin 206 1,647 7.73 3,247
7.[ | ™ TexasAand M University 146 833 7.47 1,714
74. [ | ™= Missouri University of Science and Technology 13 41 6.28 69
15. [ | ™= University of Houston 65 346 5.09 551
39. | ™= Louisiana State University 23 160 492 309 |

63.| | Bl Curtin University of Technology 15 143 4.61 208
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Views of the US and Global Commercialization Landscape
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Quantum Computing: Worldwide

2012 to 2017 no subject area filter selected v| AS|C Data sources

Summary Institutions  Countries  Authors  Scopus Sources  Keyphrases

Top Institutions

Worldwide v Al sectors v

Q@ map N Chart Export v

Top 100 Institutions in this Research Area, by Scholarly Output

» View on Chart
O] tnstitus Scoh:la"{ 3 Viewf Count | v Field-Weighte... Citation Count 33
on pu
1 D @ Chinese Academy of Sciences 176 1,701 122 1,283
2.[] I+l University of Waterlco 166 1,680 165 1826
3.[] mnonRs 152 2,026 209 2,143
4. E] W Massachusetts Institute of Technology 137 1521 222 2,235
5.[ ] = National University of Singapare 132 1,258 127 1,342
6. [ ] M University of Science and Technology of China 124 1,550 194 2,003
7.[] a8 University of Oxford 122 1,622 223 2,296
g.[ ]  E Tsinghua University 98 1,186 241 1,149
9.[] e Universityof Tokyo 98 1,367 148 1,025
10.[ | w5 University of Maryland 94 267 2.03 1,286
1. [| @ University of New South Wales 2 2,094 238 1934
12, E] W Harvard University 83 1,404 312 2,122
13.[] = Microsoft USa a3 862 295 888
14.[ | = University of California at Santa Barbara 73 1,198 377 2,407
15.[ ]  ®3 University of Southem California 71 746 188 891
16.[ | @R Ministry of Education China 69 796 142 556
1757 ETH Zurich 66 1,112 233 1,069 26
18.[] mpONR 65 1,17 202 833
-
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Quantum Computing: Worldwide

2012 to 2017 [v]| nosubject area filter selected [~] asjc Data source:

Summary Institutions  Countries  Authors  Scopus Sources  Keyphrases

Top Institutions

Worldwide v All sectors v

® Map N Chart Export v

Top 100 Institutions in this Research Area, by Scholarly Output

> View on Chart

[]  institution Scohz’l(::z Views Count v Field-Weighte... v o Citation Count ¥
89. [:] 2@ University of Copenhagen 29 466 6.63 662
19. [:] = Delft University of Technology 65 1,408 5.20 1,476
59. ] ™ Max-Planck-Institut fur Quantenoptik 36 718 5.05 2,290
ss. [ e RIKEN 37 658 4.16 995
14, l:] ™= University of California at Santa Barbara 73 1,198 3.77 2,407
30. [:] Bl University of Melbourne 55 1,656 3.70 2,804
s3.[] = Bm 37 520 3.43 613
82 [] ™ Googleinc. 30 530 3.28 531
33. D == Stanford University 52 309 3.17 1,024
77.[C] Bl University of British Columbia 32 344 3.13 582
12.[] ™ Harvard University 83 1,404 3.12 2,122
87. D BB INRIA Institut National de Recherche en Informatique et en Automatique 29 338 3.12 591
39. [:] Bl University of Queensland 47 720 3.09 1,572
72. ] M Deutsches Forschungszentrum fur Kunstliche Intelligenz (DFKI GmbH) 32 190 2.98 187
13.[] ™ Microsoft USA 83 862 2.95 888 e 21
66. [1 ® Keio University 33 504 2.90 926
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Quantum Computing Research: Highest FWCI Non-US
Quantum Computing: Non-U.S.

2012 to 2017 [v/| no subject area filter selected v ASJC Data source

Summary  Institutions  Countries  Authors  Scopus Sources  Keyphrases

Top Institutions

Worldwide wv  All sectors v

© Mmap N Chart Export v/

Top 100 Institutions in this Research Area, by Scholarly Output

> View on Chart

O i ch:'t::’; Views Count || Field-Weighte... || Citation Count v
21, [:] = Delft University of Technology 42 861 4.80 650
88. [ | ™m Ruhr-Universitat Bochum 21 318 3.98 176
63. D ™ Max-Planck-Institut fur Quantenoptik 26 397 3.3¢9 1,015
49, D W Deutsches Forschungszentrum fur Kunstliche Intelligenz (DFKI GmbH) 29 165 3.08 175
ss. [] = University of Vienna 28 434 2.89 955
20, D = Austrian Academy of Sciences 36 600 266 1,154
75. D B Ecole Normale Superieure 23 244 244 404
26. D ™ University of Bremen 39 265 241 244
s6.[] m csic 27 792 235 730
91, [:I B0 University of Rome La Sapienza 21 283 231 436
23.[]  NE Universite Pierre et Marie Curie 42 666 2.28 543
4. [] Bl PSL Research University 31 379 2.28 4%
17. [7] BN Universite Paris Saclay 46 712 2.23 588
30.[7] B8 University of Melbourne 32 783 217 1,006 28

2.[] mmCNRS 130 1,781 215 1,870€
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Quantum Computing Research: Highest FWCI US

Quantum Computing: U.S.

2012 to 2017

Summary

[S] nosubject area filter selected

Institutions ~ Countries  Authors  Scopus Sources

Top Institutions

North America

~ | United States v All sectors

Top 100 Institutions in this Research Area, by Scholarfy Output

> View on Chart

Scholarly

Research Intelligence

Data source

Export v

D Wi Output Views Count v Field-Weighte... ~ ¥ Citation Count 3 v/
84, D ™= University of California at Irvine 7 199 .39 1,047
62 ] ™ Intel 10 111 7.62 40
69.[ | ™= National Science Foundation 9 53 5.00 119
49.[T] ™= University of California at Riverside 13 201 4.54 672
5. D B University of California at Santa Barbara 73 1,198 3.77 2,407
93. ] ™ Virginia Polytechnic Institute and State University 6 89 3.67 22
45. [] ™ Florida State University 15 199 3.61 166
16.[] = BMm 37 520 3.43 613
72.[] ™ University of Utah 9 139 341 211
19. ] ™ Googlelnc. 30 530 3.28 531
64. [ | ™= New York University 10 119 3.23 118
10. [ ] ™= Stanford University 52 809 3.17 1,024
3.[] ™ Harvard University 83 1,404 3.12 2,122
22.[] ™= Duke University 25 495 3.05 812
3. [] ®E | awrence Berkeley National Laboratory 18 378 3.05 510 (

29
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Quantum Computing Research Worldwide--FWCI
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Quantum Computing Research Worldwide--Academic-Corporate Collaboration
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Academic-Corporate Collaboration—Network Map of Top 20 universities in Quantum Computing

North.nman
Loc.ﬂin
Samsung Advan.te of Technology

N L Dukhov All-Russian Sciel search Institute of Automatics

. >=10.0
. >=8.0 < 10.0
Universi ichigan
. NEC Labors merica, Inc, . >=6.0<8.0
University of outh Wales =~
) NEliOf‘l FWCT . >=4.0 < 6.0
< IEEI G |3 ive
t iLﬁ,..-Lrg1,';'.':?'—’9'"' y @ . >=2.0 < 4.0
I\
' A i
\‘/,'4‘7,1{, ———— G Tokyo >=1.0 < 2.0 (1.00 = World average)
X/ !!, Emy o
./& . 0.0<1.0
" ingapore y Nippon Tele B Telephone Nodes Edges
ya ST
Yahoo Labs University of Cali . / i Q =
\ / Bl
chnology e Size: Thickness:
S ity O/CY/ Number of publications Number of
;‘.' s e v h co-publications
. cf JSA P Institute eoretical Physics
Prince iversity < @ ¥ —
h , Colour: Colour:
p . FWCI Collaboration
° . FwCr
y . / \ BBN .ogies
MITR ration University of ern California -
\ Philig Tech
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Autonomous Vehicle Networks — Top Institutions

M Topic T.23482  part of Topic Cluster TC.712 - Global Positioning System; Satellites; Navigation

Global positioning system; Navigation; Urban canyons

2014 to 2019 v

Summary  Institutions  Countries & Regions  Authors  Scopus Sources  Keyphrases  Related Topics

Top Institutions

Worldwide v All sectors v

© viuatr %

Top 100 Institutions in this Topic, by Scholarly OQutput

AN View on Chart
Scholarly Field-Weighted

[] institution Output | Views Count v Citation Impact v/
1.[ | '® University of Tokyo 29 369 1.68
2. [ | 3 University College London 23 166 322
3.[ | Em Hong Kong Polytechnic University 21 237 207
4. | el University of Calgary 15 137 298
5.[ | WM Chemnitz University of Technology 11 118 218
6.| | WM Beihang University 10 62 0.52
7. D Bl Beijing Jiactong University 10 70 0.58 3
8 [ | mmcea 10 121 3.20




ELSEVIER Research Intelligence

Autonomous Vehicle Networks — Top Corporates
Top Institutions
Worldwide v Corporate + resetfilter

© Vinstzsin -

Top 100 Institutions in this Topic, by Scholarly Output

A View on Chart

Scholarly Field-Weighted

D Institution Output |- Views Count Vv Citation Impact v
1.[ | = DaimlerAG 4 54 1.09
2. [ | ®m Robert Bosch GmbH 3 24 10.45
3.[ | ™= sigtem Technology, Inc 3 13 0.68
8.| | =& Spirent Communications plc 2 68 1.00
5.[ | ‘e HondaMotorCo., Ltd. 2 36 247
7. | ™= MITRE Corporation 2 23 278
6. | ™= Microsoft USA 2 2 0.7%
4.[ | 3® AFindustry 2 12 0.00
9.[ | sm ZenuityAB 2 12 0.00
11. [ | 38 Digital Catapult 1 102 5.67
17.[ | 3 Jaguar Land Rover 1 103 5.67
15.[ | & Hyundai Mobis 1 34 1.63
31.[ | 3@ volvo 1 18 191 34
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Autonomous Vehicle Networks: Patent Citations per Scholarly Output, US vs. Peers

Research Intelligence

Jr y-ads v 1x x-axis v O Bubble size v
Scholarly Output = Field-Weighted Citation Patent-Citations per Scholarly
Impact = Output
(* ) View timeline motion chart
260 - © 8% Urban Canyons: United States g
240 — 8% Urban Canyons: China bxd
0 o 8 Urban Canyons: Germany bt
200
o 8% Urban Canyons: Japan i
180 —
s - - Chi
g‘ -l irban CeRg=- China 47 Hide all chart labels
3 140 Urban Canyons: %many
i 120 [2 View list of Scopus Sources for the selected Researchers and Gn
a 100 — PN
f \
o ar. \va) Japan
165
40 = 92.9™ \
20 183
°% 0.25 0.5 0.75 1 1.25 15 175 225 25 Patent-Citations per Scholarly Output
Field-Weighted Citation Impact

A Metrics details

1 yeaxis: Scholarly Output 1

Types of publications included: all.



ELSEVIER Research Intelligence |

Autonomous Vehicle Networks and Urban Canyons: Academic-Corporate
Collaboration and Patent Citations per Scholarly Output, US vs. Peers

1t y-adsw Ix x-axis v O Bubble size v
Scholarly Output = Field-Weighted Citation Patent-Citations per Scholarly
Impact = Output

'f_'-: ) View timeline motion chart

180 - e B Urban Canyons: United States bid
L) 170 - 8% Urban Canyons: China B
160 —
" Urban Coatem © 8% Urban Canyons: Germany it
140 Urban Canyons: China R 4
130 S @ 8% Urban Canyons: Japan by
120
E £ Urban Canyons: Germa
£ 110 i 4 ok & Hide all chart labels
100
F %
é 80 ~ \itan < Japan [ View list of Scopus Sources for the selected Researchers and ¢
a 70 B
60 —
” =
40 342
30 193
20 [ 32eY
10 + .3:8'
o L] L L) \J L ' ¥ ] ] L] -
0 0.25 0.5 0.75 1 1.25 15 175 2 225 25 Patent-Gitations per Scholarly Output

36



ELSEVIER

Research Intelligence |

Impact of Basic Research on Innovation--Smartphones

Impact of Basic Research on Innovation I

L, e
\ ) -A:,_ ;::. :

Micro Hard Drive Storage Signal Compression

4 'y
1988: “giant LEhon Battery DRARY Scie
magnetoresistive I
effect” (GMR) is LCD Display &
discovered, 1990: - g
creating the field development of 1988: Thin film ‘9&'7055;‘{ Sy Flggzr :r'a‘:sfi?r:\'
of spintronics the lithium-ion gransistor LCD el rgt: = (Vle_SI) revolutionizes the
Basic research battery. displays emerge. sgstem i field of signal
foundation: DOE || Basic research Basic research circuit design BYOGERSHH]-
funding for tl_un- foundat_ion: DOE || foundation: NiH, pioneered. Basic research
film n're:alllc funding for NSF, DoD fund Basic research foundation: Army
multilayers Electrochemistry liquid crystal foundation: 1BM. Research Office
research DARPA funding funding
37
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How to Apply Big Data Innovation Analytics
for Technology Trend Scouting

Sven Rueddigkeit
Director Business Development
PatentSight GmbH



University spin-off from WHU

Introduction of Patent Asset Index™ « Best Data Provider Award
BASF and Dow Chemical start * Global blue chip clients across all for dataset with highest alpha
using Patent Asset Index™ in industries potential at EagleAlpha Data
investor communication *« EU Commission applies PatentSight Conference in New York City
| | |
1 1 May 1
| | |
: 2012 ! AONRS -
| | |
1 1 1
: @ .. J
1 |
2008 ; Since ; November
1 |
- 2015 - 2018
* Launch of * Launch of PatentSight
PatentSight Analytics Analytics Platform 2.0
Platform « PatentSight joins
RELX Group

(LexisNexis IP)

(@ LexisNexis IP PatentSight
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Challenge #1. Data Quality ©

Patent data is publicly available |

gl Incomplete ownership information
élé Ambiguous legal status information

'% Errors: Wrong translations and misspellings

(@ LexisNexis IP PatentSight



Challenge #2: Data Masses

Global R&D Expenditures DD DD
2019

c. 3.2 Million
Patent

Applications

c. 2.5 Trillion USD (in 2019)

About 80% of all
patents have
no commercial
value

@' LexisNexis IP

PatentSight



Our Approach ©

Building of patent families

Worldwide patent data ’—j D D

. j >100m j D 4] —_—
et | ) [ s [ | oty
aleabase j invention

Doo

Individual

Evaluation of strength of.a
patent families patent family

Check for

Check for legal validity and

status & ownership

remaining
lifetime by a unique algorithm based
on two newly developed KPlIs Patent Asset Index™
Competitive
Technology Market Impact™
Relevance™ Coverage™ % — Z
7 <
%%QQ i
B — Innovative strength of
a company or
portfolio (ability to

Ultimate owner concept:
See who has commercial
power over the innovation!

achieve competitive
Objective, transparent and advantage)!
empirically validated!

@ LexisNexisIP | PatentSight



Use Cases

(@ LexisNexis IP PatentSight



Number of patents citing Swatch

35

30

25

20

15

10

Trend Scouting

swatch +

Analysis with conventional patent data

4000
e
S
©
=
n
(@]
£ 3000
‘o
(7]
=
(3
©
o
v ' 5 2000
/ N/ g
/\ { v =
SOX M e ;
- A A~, ‘\ \ (7]
AN \/ AR/ TTORA 2 1000
s N\ racsa AN
O LN IRD YRS RN 5
SUK A NS RN\ SRS/ \ s
— NRRSEEAASA N
0
Q Q2 > © Q) Q Q% ™ ©
\) Q \) \) Q N N N N
P P P P P 0 P P P
Filing year

Analysis with Patent Asset Index™ concept applied

[
@& Apple
Value of patents citing
Swatch as prior art

The first Apple Watch
was launched in 2015

First rumours that Apple
might be developing a
wearable device (2011)

The first iPhone was
launched in 2007

© > Q 9 ™ ©
\) N N N N

Reporting date

(@ LexisNexis IP PatentSight



R&D Benchmarking

—

Total R&D Expenditures in 2017

$10.4
Billion One of the major research areas today:
Parkinson & Alzheimer
$7.7
Billion « 5.5 million Americans suffer from Alzheimer’s

disease (13.8 million by 2050)

« 50,000 Americans are diagnosed with Parkinson’s
disease each year

* The United States spent $259 billion on health care
expenses for Alzheimer’s disease in 2017 alone

(@ LexisNexis IP PatentSight



Innovative Strength
(Patent Asset Index™)

10 000

9 000

8 000

7 000

ol ()]
o o
o o
o (@)

I
o
o
o

3 000

2000

1 000

Analysis based on Roche
and Pfizer patents in the
IPC class A61P25 ,Drugs
for disorders of nervous
system* (1,224 patent
families as of Nov ‘18)

Pfizer: Significant
decrease in patent
value since 2008

January 2018:

Pfizer ends funding for
Parkinson’s &
Alzheimer’s research

Roche:
Overtook Pfizer
already in 2011
in terms of R&D
excellence

2000

2002 2004 2006 2008 2010 2012 2014 2016 2018

Time

(@ LexisNexis IP PatentSight



Target Search

Yesterday Today

Traditional industries with New globally interconnected
established value chains ecosystem

@° LexisNexis' IP PatentSight



Technology
Companies

——
-
- ~ -~

SAMSUNG

8 .

~— -
T oo s o = &

Traditional
OEMSs

M MAGNA

(Ontinental ¥

Supplier

-
~~—————

Mobility
Providers

=Y
OEMs

(@ LexisNexis IP PatentSight



Innovative Strength by Technology Field
(Patent Asset Index™)

160.000

140.000

120.000

100.000

80.000

60.000

40.000

20.000

Electric Road
Vehicles

Autonomous Driving

Combustion Engines

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Time

(@ LexisNexis IP PatentSight



Company Business Area Revenue (2018) Number of Patents in Selected Technology Average Innovative Strength of Patents

("AS' Autonomous Driving: _
fl Vehicle Automation 2
N\
/><\ Electric Vehicles: $120m -
Faraday Future Motor Technology
e Electric Vehicles: $28m _
T Battery Tech & Luxury
ucl otors Cars
PROTERRA E-Busses
DX Zero-Emission Vehicles

(@ LexisNexis IP PatentSight



Autonomous Vehicles, Robotics; Zero-Emission
Vehicles

Jesse Levinson, Carl Bass, Aicha
Evans

Silicon Valley, 2014
420
Revenue: $ 20 m (2018)

Private Company; $ 790 m total funding

Patent Portfolio Recent News
July Zoox Plans to Have Autonomous Cars on the
2019 Road by 2020 (Innovation&tech today)
March Zoox can cruise San Francisco without drivers,
In force 2019 but now it needs cash (Automotive News)

[ Pending 33 July Zoox’s self-driving car will provide a smooth
2019 ride via independent active suspension (TC)

December Californialets self-driving startup Zoox offer
2018 autonomous rides (Reuters)

Innovation Peer Group

Y] nauto

G Z 00X

SAMSUNG

Uber

(@ LexisNexis IP PatentSight



Average Innovative Strength
(Competitive Impact™)

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

The average quality of Zoox’s
autonomous driving patents
has increased sevenfold since
2016. We anticipate that they
will continue to outgrow their
competitors

\

ON
XO

—_— \/
\
Source: PatentSight Analytics Platform, as of Jul'19
2010 2011 2012 2013 2014 2015 2016 2017 2018 Jul-19

Time
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ESG Investing

‘4
\Z~
Renewable Energy

Silicon Photovoltaics

Organic Dye & Perovskite
PV

Photovoltaic AC/DC
Conversion

Photovoltaics (Others)
Solar Thermal Energy
Maritime Hydropower
Wind Energy
Geothermal Energy

Energy Efficiency

Lithium Batteries
Capacitors
Solid State Battery

Battery Technology
(Others)

Fuel Cell
Power Saving
Smart Grid
Smart Home

Climate Change Mitigation

» Electric Road Venhicles
* Hybrid Venhicles
* Railroad & Tram

* E-Motors & Winding
Machines

* Biomass & Biofuel
» Carbon Capture
* Precision Agriculture

&
e
Sustainable Consumption

+ Biopolymers

* Recycling

» Sustainable Packaging
* Waste Management
* Water Treatment

Toxic Technologies

+ Casino, Gambling, Betting
* Nuclear Power

* Tobacco & Cigarettes

+ Weapons & Military

(@ LexisNexis IP PatentSight



Bayer
VW Group
BASF

Thyssenkrupp

Raytheon
Korea Power
B&D Holding

RUAG Holding

Gamblit Gambling

British American
Tobacco

Share of Innovative Strength in
Toxic Technologies (Selected Companies)

0,1%
0,1%
0,1%
2,2%
15,2%
15,7%
33,2%
49,7%
57,4%

Share of Innovative Strength in Climate-
friendly Technologies (Selected Companies)

Enphase
Energy 78,5%
Neste Oil
Umicore
Ecolab
Climate
Stora Enso Change
Mitigation
VW Group
Energy Renewable
i Ener
BASF 13.5% Efficiency ay
Dow Inc.
Sustainable
Amazon Consumption
89,8% Bayer

(@ LexisNexis IP PatentSight



Average Innovative Strength
(Competitive Impact™)

4.0

3.5

3.0

2.5

2.0

15

1.0

0.5

0.0

Green Transportation Technology

A US and Asian OEMs invest significantly \

more in the development of sustainable
technologies. BYD's patent portfolio has the
highest average quality closely followed by
Fiat Chrysler; Toyota has the largest portfolio

Bubble Size:
Patent Asset Index™

for green transportation; mainly driven by

‘Qattery technology %

DAIMLER fé“
\ (

e

0

®

European OEMs only possess a small
portfolio of green transportation technologies

2000 4000 6000 <10[0]0) 10000 12000

Number of active patents
(Portfolio Size)

14000 16000

@° LexisNexis' IP
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Share of Innovative Strength in Technologies Against Climate Change

()
60% In 2018, already 40% of BP’s innovative

strength derived from technologies for

adaption/mitigation of climate change
50%

40%

30%

20%

10%

Share of Innovative Strength
in Technologies against Climate Change
aE
(@ e )

0%
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Time
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Technology Field Analysis ©

Internet Machine Autonomous

of Things Learning Wearables Robotics Driving Blockchain

mMicrosoft ‘ ‘ . o

5
©

[l

[ .
i) .
||”h||

Bubble Area: Innovative Strength
(Patent Asset Index™)

(@ LexisNexis IP PatentSight



Product

Features

Target Customers

Use Cases

Pricing

Our Product Range

@° LexisNexis' IP

PatentSight



Patent data is derived from patent office databases,

Weekly updates of database (lag of 2 working days).

Data Sources such as European Patent Office, US Patent Office or Frequency Data can be delivered in weekly, monthly, quarterly or
Japan Patent Office annually frequency
Mapping to
Panel Size Over 100 million patent documents worldwide Financial Stock-listed companies are mapped to ISIN identifiers
Identifiers
Private and stock-listed companies with patent : .
Coverage portfolios from the US, Europe and Asia Delivery Methods API, FTP, or any other format requested by client
Data can be tracked over time from the year 2010 .
. . . . X o Data can be delivered on patent-level or aggregated on
History (includes patent information from early 1990s until Variations
company-level
today)
Point-in-time PEIETCETEREMT COMmPETY GMSEIND Iiefieiion e Pricing Enterprise license with annual payments

point-in-time for full database history

@° LexisNexis' IP

PatentSight



Research Intelligence

Q&A/Discussion Session

Thank You!

D?T)e'l gglto ¢ Solution Servi Sven Rueddigkeit
Seosezrcrl]r?r?tt;r”Oen:eunon erviees Director of Business Development
’ PatentSight GMBH

Elsevier : .
d.calto@Elsevier.com srueddgkeit@patentsight.com
+1-917-455-4788 +49 228 763711-33

www.elsevier.com/research-intelligence
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Interested in U-|
Partnerships?

Sign up for information about UIDP news,
webinars, projects, and more at
https://uidp.org/listserv-signup/.

U I d Strengthening |

University-Industry
Partnerships


https://uidp.org/listserv-signup/

Member

Webinar
WEDNESDAY,

APRIL 8, 2020
12to 1 p.m. EDT

Jim Bray
Northwestern
University

Moderator

\ Strengthening
o University-Industry
Partnerships

How Companies Approach Academic
Research Engagement in these
Disruptive Times

Join us to learn how our industry members, in diverse sectors, are
evaluating and reframing their current approaches to academic

collaborations.

Panelists

Gaylene Anderson  Kent Foster Austin Kozman
Boehringer Ingelheim  Microsoft PepsiCo
Pharmaceuticals, Inc



https://uidp.org/event/approach_academic_research_webinar/

