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 information on volume and specialisation
of academic patenting

Patentaanvragen
« measuring the globalisation of R&D of door kennis-
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* identifying emerging technologies for
human materials transplants

« quality of academic patents

Voornaamste conclusies

1. Sinds 1980 iz het aantal patentaanvragen door kennisinstellingen mat maar
dan een factor 14 gegroeid. Hun aandeel in het totaal van MNederlandse patent-
aanvragen is gegroeid van 1,1 procent in 1980/84 naar 4,7 procent in 2005/09.
In 2005/09 droegen onderzoekers werkzaam bij kennisinstellingen direct (als
aanvrager) of indirect (als uitvinder) bij aan &én op de veartien patentaanvragen.

. Het specialisatispatroan van de kennisinstzllingen is geleidalij verbread.

]

ral gespecialiseerd in chemie (onder andere
voedselchemie) en instrumenten (onder andere

De kennisinstellingen zijn
bictechnologie, farmacew
medische techniek). We vinden een duidelijke oversenkomst tussen de
specialisatispatronen van bedrijven en kennisinstellingen.

w

Rathenau I nstitu ut Life sciences en Chemie. Kennisinstellingen hebben een groeiend aandeel in de

patentaanvragen die relevant zijn voor de topsectoren. Alleen bij Tuinbouw en
uitgangsmaterialen doet deze ontwikkeling zich niet voor.

. In de topsectoren zijn kennisinstellingen vooral actief op het gebied van High tech,
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The problem

« Custom queries for every analysis but they are essentially the same

* Indicators in local datasets but indicators need to be normalised
globally

* Repeated calculations of the same indicators for the same patents
take a lot of time

 How to analyse and visualise properties of a dataset in five different
dimensions: time, citation, topics, diversity, and quality
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Building a data infrastructure

 Query set 1: Creates an aggregated version of PATSTAT

* information for applications, INPADOC families, and single priority
families

» Dbasic properties of applications and families including citation relations
and technical classification

» pre-calculation of quality indicators including information for
normalisation

 Query set 2: Extract all information related to a specific dataset
* Dbasic properties, geography, inventors and applicants
« calculate guality in a global context
 identify topics
» produce output for statistical analysis and visualisation
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Six dimensions for analysis

Dimension Examples

Time date of application
date of publications
distance in time between application, publication, citation, and granting

Citation forward and backward
to patents and non-patent literature references

Topics clusters of highly similar patents as measured, for example, by
cooccurrence of IPC codes or words

Diversity variety of topics
distribution of applications among topics

Quiality economic value
technical impact
nature of the invention

Geography patent authorities
country codes of inventors and applicants
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Indicators for patent quality

Indicator Interpretation Reference
size larger families are more valuable Lerner (1994)
scope broad patents are more valuable Lanjouw et al. (1998)

backward citations

patents with more backward citations have
higher value and are more incremental

Trajtenberg M. (1990)
Lanjouw and Schankerman,
(2001)

forward citations
(within 5 years)

technological importance and economic value
of inventions

Trajtenberg M. (1990)

number and share of
NPLRs

distance to science, technical quality

Callaert et al. (2006)
Branstetter (2005)

claims and adjusted
claims

number of claims reflects expected patent value
and technological breadth

Tong and Davidson (1994)
Squicciarini et al. (2013)

grant lag shorter lag indicates higher value Czarnitzki, Hussinger &
Schneider (2009)
generality range of later generations of inventions that Trajtenberg, Henderson & Jaffe
have benefitted from a patent (1997)
originality indicates diversity of knowledge sources Trajtenberg, Henderson & Jaffe
(1997)
radicalness radical versus incremental Shane (2001)

technology cycle time

pace of technological progress

Kayal & Waters (1999)




|dentifying and describing topics

« Calculate similarity between patents in a dataset
» |PC code co-occurrence at 4-digit, 7-digit or full level
« combination of title words and IPC codes
» user-defined measures

o Use the SAINT Toolkit (Somers et al., 2009)

* Wordsplitter: to split titles into words (original and stemmed, excluding
stop words)

* Network tools: to identify clusters in the similarity matrix and in the

citation network (algorithms of Blondel et al. (2008) and Rosvall and
Bergstrom (2007)

* Queries to extract descriptives on topical clusters (e.g. main title
words, most frequent IPC codes, main applicants)
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Visualising patent portfolios

* Queries produce nodes and edges files for Gephi
» Future: also output for Pajek

* How to show as many dimensions as possible in one figure?
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3430 priority patents of knowledge
institutes in the Netherlands
--edges are similarities:
cooccurrence of full IPC codes
--colours indicate topical clusters
--size indicates number of NPLRs
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A scientist’s lifetime publication output
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Linking patents to publications
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A firm’s lifetime patent portfolio: Google

individual patent families

topics
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A firm’s lifetime patent portfolio: Google

clusters of patent families

topics

1994
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No conclusion without statistical analysis

A visualisation can be extremely informative...

....but be careful of the Rorschach effect!

You must confirm what you think you see:
 statistical analysis
e interviews
» other methods

Queries produce
» descriptive information on topical clusters
 file with statistical information on all individual applications in the set
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The quality of academic patents compared

N (single mean

priority share of share of standard median share

families) NPLRs =0 NPLRs deviation of NPLRs

general 853 338 410 .392 .375
universities (39.6%)

technical 606 365 193 292 .000
universities (60.2%)

non-university 2,343 1309 215 .305 .000
PROs (55.9%)

top-100 firms 50,367 43389 .042 .138 .000
(86.1%)

other firms 29,891 24491 .070 .198 .000
(81.9%)

Estimates for 1990-2010. University-invented patents not yet included.
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Technical university patents
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Full paper
* First draft end of September
* Queries will be made publicly available

* Three use cases to illustrate possibilities
* Visualising the portfolio of a firm
 ldentifying emerging topics in a technology area
« Comparing the quality of patent clusters
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Limitations
* There is no quick and dirty substitute for sound empirical analysis
* There are probably many ways to improve on my queries

« PATSTAT is incomplete and messy: a very precise analysis will
always require detailed data cleaning
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Thanks you for your attention

Edwin Horlings | e.horlings@rathenau.nl



Ten steps In query set 2

Delineating an entry dataset using search criteria

Producing a working data set

Collecting basic properties of patents

Extracting and calculating patent quality indicators
Calculating similarity of patent families in the working data set
Finding patent clusters by applying SAINT network tools
Constructing tables with nodes and edges data for Gephi
Constructing tables for statistical analysis

Extracting descriptives per patent cluster

10. Visualising the portfolio in Gephi

© 0 NO Ok WDHRE
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The quality of academic patents compared
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Description of topical clusters

A E C ] E F G H
1 | DESCRIPTIYES TOPICS IN PATENT PORTFOLID
2| Aot from vent: ALV ST FEENS SRS CRY
3 9
4 r 530 1
cluster_ipc im_inpadoc Tast_year | desciiption English title word frequency IPC codes main assignees
= B ) 20| ABSORBABLE SURGICAL DEVICE WITH | surgical (083,97 AETETTION [566.772), AGIEATITE [(3066.75%), PEIEFTIEE (8:56.7o2), AUBTF ZHUZ (G067 EIOCOM [4735.372), MIATERIALS CONSULT ANTS [4:53.5:2), EIOCOM OY, TAMPERE
LAYERED COMPOSITE STRUCTURE: resorbable [$:33 AETF2(30 [3:66.75). ABILINON [B66.7%]. ASIBITIEN [7.56.3%). AGIEITIS6 [7.59. [216.75), SYNTHES [2:16.7%). TORMALA, PERTTI [216.7), AMARA BOUALI [18.3).
MATERIALS FOR DSTEDSYNTHESIS (32854, tepait [216.754], maverials (2415, 7ocl, damaged (26,722, abeorbable (2167 AEIF2H00 [755.3:2), AEILIINS (7:58.3), AGIBITIZ (6:5030), AGILIWIZ [5:417>0), AGIF2/28 | AMERICAR CYAMAMID COMPANY [1:8.35¢), BICOM [18.352), BIKON O [1.3%4),
Fixation [2415.722), polymeric [18.5%), elements [£8.3%2], secure (18,322, internal (8.3 (43 35¢), ABILZTIO0 [4:33.3%2), ABIL3NIE (4:33.352), ABILITAON [3:2522), AGIL2EHID ELOEMER, ALOIS (18.3%2), ELOEMER:, ALOIS, PROF. DRt MED, 4390 GLADBECK
(.33 (2416.724), ABILETH (2:6.54), AGILIVO2 [Z:15.7:4), ABILIN4 [2:16.74) (18.3%), ELOEMER: ALDIS PROF.DF.MED. ), BUREEMAA ARDISU [1:8.35),
CAMBRIDGE SCIENTIFIC [15.35), DEPUY M\TEK 14352), DORENAATO KURALEL
[1:8.3%), DRAEMERT. KLAUS [18.3%). DRAEMERT. KLAUS, DRMED. [18.3%),
3 DRAEMERT, KLAUS, DRMED, DRMEDHAEL., 3000 MUENCHEN [£8.3: |
5 EEE TaEd] 201z | ANTEFIOR LUMEAR INTERE0DT FUSIOHN, | implant (131537 77, intervertebral (110531 7=4), spinal (B96:19.674), dise (537517.174), dewice | AGIFZHH [3211315%), AEIF 230 (1540 47), ARIFZI00 (1295577, AETF 2196 (16327, | WARSAN DFTHOPEDIC (362,10.3), SYNTHES (23956 87), SDGI HOLOINGS
INTERVERTEERAL IMPLANTS: ARTIFICIAL | (507:4 53], vertebral (43312 432), prosthesis [415:H.95¢), fusion (33811 432), antificial ABIF2128 (7120 352) AGIEITYT [SHP.7 552, ABIBIPISS (37210 532 ABISITISS (357:10.23) | (192:5 5], DEFS? SPINE (362 53] AESCLLAP i COMPANY (782 23] ZIMMER:
INTERVERTEERAL DISCS [216:9%%). cage [252:7.254).interbody [234:6.7%]. disk [2065.3%). bone [1916.5%). prosthetic SPINE [55:1654). TRIEL HAI H. [38:0.1%), DSTEOTECH [26:1%). DEPUY ACROMED
[1315.5%2), system [1585.432), expandable [1885.472), vertebras (184:5.352), spaver (735,15, (35:2), NUVASIVE (23:0.85¢), ZIMMER [25:0.82), LECHMANN, BEAT (26:0.752),
body (176:5%), implants [17:4.9%) AETF2136 [36:2.7%). ABIETAIT [92:2 6%, ASTBITISN [76:2.24), AETF2138 68 MATHYS MEDIZINALTECHNIK [25:0.73), KYPHON [24:0.7), STRYKER SPINE
7 [24:0.75¢), AEEOTT SPINE (22:0.65¢), CERVITECH [22:0.63¢), ULRICH & COMPANY
| 73 B 2011 APPARATUS AMD METHODS FORBOME | apparatus [6386.3%], bone (26:36.6%), surgeny [26:34.3%), knee (15:206%), Famoial REIBTTIE (52:71.254], AETETTIT [18,85.81). ABTETIIGE [46:63%), AETENS00 [34A466%). | HOWMEDICA DSTEOMICS CORPORATION (6:8.254). DEFUY PRODUCTS 145 5%).
SURGERY [12:16.42], tibial [3:12.35¢), reseetion [7:9.65¢), performing [7:8.6%¢), Femur [£:8.232), forming | AGBTI00 (2331 | ABIF2ME [15178%),  [SMITH i NEPHE'W [4:5.55¢), EIDMET MAMUF ACTURING CORPORATION (%4,
[5:5.9%), tunne| [5:6.954), operation (5:6.9%), too [5:5.95), wire [45.5:). ostectomy AEIBTTE (%12 . AGTEITISZ [7:9.6%). DO CORRING CORPORATION (34 1), DO CORNING WRIGHT CORPORATION
445 552, orthog.sedic (65 Boel, suriesl [45.57), nvasius [45.522), shaping (415 5:<), device | ASTETTIGE (63 250) AGIETTIAN (55,92, ASIF2KI6 (56,5541, AETETTIGN (45 Brc], SETETNES | (3o bal, MARTING HARDILD M. {34152}, MICHAEL EGEN [34.157), SULLIVAR, JOAR M.
45 [45.5%2], ABIBATIOZ [3:4.12), ABIBIRTR (3:4.12), AGIENSHS (3:4.02) [3:4.152), WHITTAKER GREGORY . (3:4.1:¢), TAVLOR, JRA ROMALD L. (2:2752),
ARTHREN [2:2.72), BIOMET SPORTS MEDICIME (2:2.754), CARDO MEDICAL [2:2.754).
CLEMMICHAEL F. (2:2.7), EGAM, MICHAEL (2:2.75), ETHICOM (22 75), EUGENE
] SHERR'Y (2:2.7%4), GUZMAN PAMELA C. [22.7%), HESS, CHRISTOPHER J [2:2.7%
3 E B 2005 | AFTIFICIEL EONE bone [S0052), artificial [7:77.852), caloium [5:55.672), phosphate (44447, substitute AETF2H00 (5:100%2), ABIF2/26 [310052), ABILETION (7:77.652), AGTF 2146 (B:56.752), ABILZTHE | ANZAIMAASAHIFD (1112, BATTELLE MEMORIAL INSTITUTE (111:2), BATTELLE-
[3:33.354). based [5:33.3%), material (3:33.374). provess (2:22.2%), graft [2:22.2x), (6:66.754), ABIFEI02 (3:33.34). ABTF2I30 (333350, AGILEH02 [3:33.354). AEIL2THEE IMSTITUT E. ¥. (11.54). BATTELLE-INSTITUT EY. 5000 FRAMKFURT (11114,
preparation [2:22 2%), manufacturing [2:22.23%), machinable (11.1:2), powder [110:2), skull | [3:33 ), AGICENN [2:22 23), ARKEN33 (2:22 222), CIMBISMAT (22223, ABEITIND | BERKELEY ADVANCED BIOMATERIALS (111 ), CHAE, SO0 KYUNG (111), ETEX
[LT1154), ceramic (1101%), neutral (111122), cartier (TL1), mather (LI1L15), borming (11122), | (1L1). AGTBTTISE [L111%), AGIETFEE (111154]. AETF2IS2 (TL1:4), ABTKIZME [11.1%), CORPORATION (E1.152). GENIN FRAMCOIS Y. [1T11%), HONG, KUG SUM (11115, KIk,
model (11112) AEL24100 (11 12), AGILZPAZ [1:11:2), ABLETHO (111.1) HIOMG YEOL (tH.4:2), KYUMG WORN MEDICAL COMPANY (1L 1:), LEE, HO YEOM
(L1122, LUO PIMG [1,11.13), MEW H-NATIOMAL TECHMOLOGY [111.1%]), OLYMPUS
CORFORATION (N 2), IHEE, CHAMG HUN (111, FIkEN CORPORATION (1115¢),
E] SED, KANG MOOM (11 152], SEOUL MATIONAL UMIVERSITY (1110721, SHIMOSAMWA
T0E 53| EE E0T| ARTIFICIAL FACET JOINT; FACET JOINT | Favet (50,84 5%2), joint (433122, replacement [17:25.852], artiicial (10752), Fusion (3:15.372), | ABTETTIT0 [S186.4%), ABIF 2144 (4563 572), ARIBITIGE (23;39%), REIEHTIE0 (22375%), | GMEDELAWARE 2 (%1%.67¢), DEPLUY SPINE [7:1.3:2), HAWKING, JOHN, FILEY [6:10.252),
PROSTHESIS dewice [8;13.6%), prosthesis [7,1.9%), joints [7;11.952), implant (711 AEIBTTISE [21,35. ABIF2430 (20;33.9%), ABIF2/00 [14;23.732), ABIBIF04 [3,15.3%), ARCHUS ORTHOPEDICS [5:8 53], BORGSTROM, AMIE [5:8 532, FACET SOLUTIONS
[6:10.254), apparatus [:10.252), systems [6:10.2c), spinal [5:5.5:<), spine [5:5.5:), vertebral | AGTEITIEE [%15.35¢), AGTB1H00 (7;1.35¢), ASETTHE (610,25, AGTEHFN0 (5:8.5:¢), [448.874), KWAK, SEUNGICYU, DAMIEL (4,652, CHERVITZ, ALAM [35.12), DUNEAR,
system [4:6.8%), Fisation [4:5 872), devices [45.8%), posterior [45.8%2), ligament | ABIF2ME [58.52), ABIF2I02 (45 822), ABIFSI0N (46 822), ABIF208 (35.00), ASIBIT0S | WILLIAM [35.152), HOY, ROBERT . [35.1%2), JONES, LAWRENCE (35 1), REILEY.
[2:3.4%]. ABIBITHT (2:3.454). AGIETTEH (23.434], ASIBITIZ (234%) MIARK [36.130), SPINAL ELEMENTS (38.1:4), STINSON, DAVID (35.:5), WARSAW
ORTHOPEDIC (35.1:¢), YUAN, HANSEN (35.1x), V8 TECHNOLOGY (35,
10 ASSELL, ROBERT [£:2.4%], BLAIN, JASON 22 422, BOEHR, FEANK, H, JF, [2:34%)
30 3 T957] 011 ARTIFICIAL JOINT FEPLACEMENT foint (1487 5%2), artificial [ 13,61 352), replacement [Th68 8%2), knee (743 8%2), operation AETET00 [15.95.5%), ABIETIE [15:5135%), ABTF 24 [12:75%), ABIEATHE [4:25%2), LERI [4:2552), KOGA YOSHIO (2:12.5%), SOFT CUEE COMPANY (2125%), STRYKER
SUPPORTING INSTRUMENT [6:37.854). anthroplasty [5:37.54), sustem (6:37.5%), program (5:31.37), assisting [5:313%). | AGIF2A38 [4:28:4), AEIBITHH [3:15.8%), AGTEHTIIS (3:12.874]. ASIBITIES (3158, ASIESHDT | LEIBINGER: & COMPANY [212.5%), TATSUMI ICHIFD [2:125:4). WRIGHT MEDICAL
hip (5:3.35), total [4:25:2], plan [4:25%), preoperative (4:25:), planning [3:18.8:2), apparatus | [3:18.8:2), GOETH00 [3:18.8:2), ASEATIO0 (242 552), ABIBITIOZ (212.5), AGEATIEN JAPAN [2:12.552), 82U DOMELIARE [2:12.5:), BURGER, THORSTEN [18.3), DE LA
12,84, ig [3:12.8%), positioning [312.85). device [3:18.8%), tool [318.8%), computer [2:12.5%), ABIES03 [21254). AGTF2432 [2:1254), GOBKSI0 [212.6%), GOETITMD BARFERA JOSE LUIS MOCTEZUMS [1£.254), DODDS, GORDON [16.35).
(24125, ABIEARI90 [145.352), ABIE1BH20 [16.352), AGTF2IS0 (16 GUANGZHOU ZHONGEDA MEDICAL EQUIPMENT COMPAN'Y [46.3:), GUANGZHOU
ZHONGDA MEDICAL INSTRUMERT COMPARNY (1,6 3:2), HANANOUCH! TAKEHITO
[146.3%6), HIRAKAWA KAZUD (15 374), ITO TOMOVUK (18.354], ITOKAZU KAZUMASA
n [16.3%2], KITAMUBA, YUGO (1632, KOBAY ASHI KOICHI (16.3%), MATSUMOTO,
= E57| [EES 20| ARTIFICIAL LIGAMENT, MUSCLE, AND Tigament (372:43.422), device (1BE18.5%), artifcial [162:15.95%), tendon (196:15.972), tizsue | AGTF 210G [B52:39.472), FEIETRE (318,57, AGTETTING (75,9 252), AETF 2000 (763 SMITH & NEFHE'W (22:2.6%2), ETHICON (17:252), ARTHRER (16:1.9%), DEFUY MITER
TEMDON; LIGAMENT RECOMSTRUCTIOR | [8510.3%), fixation [84,9.85), graft [80,9.3%2), prosthesis (76,8 93], implant [76:2.932), , [15:182], GOBLE, E. MARLOWE [12:14%), LABOURE AL, JACGUES-PHILIPPE [111.35],
cruciate [Th8.35), bone (T0:8.2:4), knee [638.174), apparatus (E7,7.8%), reconstruction | AGTF2E38 (44:5.1), AGTEISND0 (40:4.7:4), ASTETTHE (26:34), ASTBITISE (23,27 LINVATEC CORPORATION (1.1, SULZER (81 14, SOMERS: W, KARL [7:0.8:4),
[B5:7.652), prosthetic (64:7.522), repair [B47.152], surgical (556 422), muscle (54:6.352), ABIBATION (222 5], ABIEATIEE [2:2.552), KARL STORZ & COMPANY (7.0.852), LABOUREAU JACEUES (7.0.8%2), SEEDHOM,
ligaments (52517, system (526.1:4) AEIF2H8 (20:2.354). AEIETTOE [19:2.20], AGILETHSE (13:2.14). AGTBITIN [17:224) EAHAA, BOTROS [T:0.8%), AESCULAP & COMPARY (5:0.7%). PROTEK [£:0.72), UMY
MIHON [8:0.7:¢), ARTHROCARE CORPORATION (5:0.8:), ATLANTECH MEDICAL
12 DEYICES [5,0 6%1, BAXTER [5:0 621 BIOMET SPORTS MEDICINE (5165, BRULEZ,
226 72| [ 2005 | EADLOGICAL REACTOR FOR ARTIFICIAL | artificial [17:77.352), huer [T5:55.252), biclogioal (3:35.4%2), 12 actor [6:06.4%), bioreastar AETBTTIO0 [2210052), ABTF 2100 [2210052), ABTMINH (1568 252), CT2MISI00 (1254 6%, ZHEJIANE UMIVERSITY [7:31.8%2], THE AFFILIATED DRUM TOWER HOSPITAL,
LIVER: 35). 12.254), System (3:13.54), biology [313.67), ell (313.674), bed (2.1, | ABIMNOD (412 255), AGIDN00 [3:13.654), ABTMIIE [3:13.622). ASMINGD (2 MEDICAL SCHOOL OF NANJING UNVERSITY (2:8.1:), ANGEION CORPORATION
perfusion (2:8.1:2], luidized [2:3.12¢], bracket (23,13, suspension [£:3.1:2), hepatoeyte (2:3.132), AETF2I24 [£4.8:2), ABLINO0 [1.652), ABIKIHE ) ) [14.5%), EIDSYSTEM MEDICAL TECHMOLOGY [SHANGHAL COMPARY [4.552),
[2:9.134), filling [2:9.1%). misrocapsule [2:9.1), ventricular [29.154), adapted [14.65). active | AGTMIIIE [14.65). AGTMAND (1:4.6%), AGTHIIE2 [1:4.65). ASTM2A02 [14.6%). cnzmsmu BIDSYSTEM MEDICAL TECHNOOGY [SHANGHAI COMPANY [1:4.5:), CONYERGE
[14.6%) (14.32), CIZMSAOTE (14 622 MEDICAL (145, FLEISCHMANM, SIDMEY, . [14.5:¢), GULOU HOSPITAL ATTACHED
TOMEDICAL COLLEGE OF MARUJING UNIY. [14.55%), HOUSER,RUSSELL & [1:4.5:2),
INST. OF ELECTRICAL ENGINEERING, CAS (4.5:4], NO.THOSFITAL ATTACHED TO
O3 MILITARY MEDICAL UMIY., FLA [1:4.552), MO SUBSIDIARY HOSPITAL, O3
MILITARY MEDICAL UMIY. OF P.LA. [145%), THE AFFILIATED DRUM TOWER
HOSFITAL OF HANJING UMVERSIT'? MEDICAL SCHOOL (4 552), THE FIRST
AFFILIATED HOSPITAL OF THIRD MILITARY MEDICAL UNIVERSITY OF PLA (14.5%).
13

THE FIRST PEQPLE S HOSPITAL OF FOSHAM (14 5:2), TOLOMEG, DEBORAH

Rathenau Instituut



	Slide Number 1
	Many uses of patent analysis
	The problem
	Building a data infrastructure
	Six dimensions for analysis
	Indicators for patent quality
	Identifying and describing topics
	Visualising patent portfolios
	Slide Number 9
	A scientist’s lifetime publication output
	Linking patents to publications
	A firm’s lifetime patent portfolio: Google
	A firm’s lifetime patent portfolio: Google
	No conclusion without statistical analysis
	The quality of academic patents compared
	Technical university patents
	Full paper
	Limitations
	Thanks you for your attention
	Ten steps in query set 2
	The quality of academic patents compared
	Description of topical clusters

