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Introduction: PATSTAT and SQL

e Several papers exist providing SQL code for
didactic purposes

o [Squicciarini, M., Dernis, H., & Criscuolo, C. (2013).
Measuring patent quality. / De Rassenfosse, G., Dernis,
H., & Boedt, G. (2074). An introduction to the Patstat
database with example queries. Australian Economic
Review, 47(3), 395-408 / De Rassenfosse et al.. (2017).
/" Getting Started with PATSTAT Register. Australian
Economic Review, 50(1), 110-120 .. many others |

Still some steps are often missing when creating subsets
and indicators, especially on selection criteria (what
patents do | include???), counting methodology, data
boundaries (years, geography etc...)



In short

This presentation aims to build step by step an
indicator from PATSTAT raw data.

The indicator that will be produced is patents
originality as defined in Trajtenberg, Jaffe and
Henderson, 1997

Generality;, = 1 -Z_ (Sij)2
J



In short (Il)

Generality;, = 1 -Z_ (Sij)2
J

where

sij denotes the percentage of citations received by patent i that
belong to patent class j, out of ni patent classes (note that the sum
is the Herfindahl concentration index).

“Originality” is defined the same way, except that it refers to
citations made.

Thus, if a patent is cites patents that belong to a wide range of
fields the measure will be high, whereas if most citations are
concentrated in a few fields it will be low (close to zero).



Hands on data

e Data can be retrieved from PATSTAT on line with
passwords provided;

e The indicator build up exercise will be in MySQL



STEP 1: selectlon and output

e The population we will analyze are: year
2005 EP filings (PCT excluded)

e The output requested is Originality by
country and IPC35

e Some questions should arise
nOWIII



S1: Selection and output - Q&A

e Q1,2: what year and what country?
e Al: Year stands for priority year (vs filing year)

e A2: Country stands for inventor’s country (vs
N, applicant’s country or invention vs ownership
~/ country)

A third question could be useful: what Aind of patents?

Maybe a last question might be ‘what is IPC35
reclassification’

Schmoch, U. (2008). Concept of a technology classification for
country comparisons. Final Report to the World Intellectual
Property Organization (WIPO), Fraunhofer Institute for
Systems and Innovation Research, Karlsruhe.



S1: Selection and output - Q&A 2

e Field appln_kind in TLS201 may contain
values:

A patent A kind for EP Is the value to select

U utility model
W PCT application (in the international phase)

T used by some offices for applications which are
"translations" of granted PCT or EP applications

P provisional application (US only)
F design patent

V plant patent

D2, D3 artificial applications



S1: Selection code commented

USE minidump;

-- table applications

drop table if exists applications;
-- EP - 2005

Create table applications

01.APPLN_ID,
TO1.APPLN_AUTH,
TO1.APPLN_NR,
TO1.APPLN_KIND,
EARLIEST_FILING_YEAR as PRIORITY_YEAR,
From
. patstat.tls201_appin TO1
where
t01.appln_auth = "EP" and
earliest_filing_year =2005 ;

ALTER TABLE applications ADD INDEX "11°(CAPPLN_ID’);



S1: Selection code exclusions

Table to store
drop table if exists applicationsdropped; exc I u d e d

-- deletes unpublished

Jipevcstveseiauscis Unpublished priorities

create table applicationsdropped
Select a.*, "NOPUBBL" as reason

From applications a Left Join
patstat.tis211_pat_publn b On a.APPLN_ID = b.APPLN_ID
'_ where b.appln_id is null;

-- deletes 9999

*******************

i-|:|sert into applicationsdropped P I’IOI’Ity 9999

Select a.*, "9999" as reason . .
om applications 3 Hle 1 L[] ASE
-- deletes non A kind
i-r-13ert into applicationsdropped E P SpeC”:lC Kee p on Iy kl nd /
Select a.*,"NON_A" as reason . .
From applications 2 (patent of invention)
where a.appln_kind <>"A";
DELETE A.* from APPLICATIONS A inner join 8 d\S\.\nG‘\'
Applicationsdropped B on A.appln_id=B.appln_id; A-O '\\Oﬂs
ca
app\‘ A75%



- — % = =il

S1: Selection PATSTAT on line

Select distinct
TO1.APPLN_ID, EARLIEST_FILING_YEAR as PRIORITY_YEAR
From
tIs201_appin TO1
Inner join
tlIs211_pat_pubin b On TO1.APPLN_ID = b.APPLN_ID - keeps only published
where
t01.appln_auth = ‘EP’ and earliest_filing_year =2005
And
appln_kind = ‘A’ -- applications A type

137.066 appplications



_—

STEP 2: weighting dimensions

e Indicator has to be calculated over 2
dimensions: invention country and IPC35

e Each application may have multiple
ipc35 and multiple country of invention

e Several weighting schemes exist: full
count, fractional...



S2a: fractional weight

“Fractional” counting, meaning that if a patent has multiple
inventors, it will be counted proportionally per inventor: if a patent
is allocated to x regions (countries), each involved region (country)

receives a count of 1/x patents.
The benefit of such a counting scheme is its transparency across
different levels of aggregations: for each breakdown, the total
patent count adds up to the sum of the counts by region or by

country
/ IPC 35 3 7
0.5 0.75




S2b: files preparation

» This step aims to create one table for each dimension with relevant
data

 -appln_id
 -dimension considered
« - fractional weight

« Two dimension involved: inventor’s country and IPC35

« Table names: IPC35 and INVGEO



S2c: what to do with missing???

Always consider some data are missing so if you want to

have consistent data you should also append data that exist
in applications table but have no IPC or inventor...

« Thisis a left join like

insert into ipc35 select a.appin _id, -1,7
from applications a
left join [pc35 b on a.appin_id=b.appin_id
where b.appin_id is null;



S2d: Weight code commented

use minidum P; a (mir‘:‘dump.app!ic&tions} & b (patstat.tls230_appln_techn_field) [&]

priority_year Integer
docdb_family_id Inteqer

0 0 = -
[ APPLN_ID . — appin_id Int E
[ APPLM_AUTH WideString techn field nr Int
R H H . [ APPLN_NR WideString ) h; o _bl i
drop table if exists ipc35; E1 APPLN.KIND WideSting neight Doble
0
O

create table ipc35
SELECT -
b.applin_id,
b.techn_field_nr AS ipcclass,

tIs230_appln_techn_field b
INNER JOIN applications a ON a.APPLN_ID = b.appln_id;

alter table ipc35 add index i1(appln_id);

. insert into ipc35 select a.appln_id, -1,1
from applications a left join ipc35 b on a.appln_id=b.appln_id where b.appln_id is null;

This one Is easy:
weight already
provided in PATSTAT



S2d: Weight code commented

% (minidump.applications)

=

@.

drop table if exists invgeoO;
drop table if exists invgeo;

oooooog

APPLN_ID
APPLM_AUTH WideString
APPLM_MNR WideString
APPLM_KIND WideString
priority_year Integer
docdb_family_id Integer

FY

Il

create table invgeo0
Select
a.APPLN_ID,

Where
a.INVT_SEQ _NR>0

create table invgeo

From
invgeoO a Inner Join

On a.APPLN_ID = b.APPLN_ID;
alter table invgeo add index i1(appln_id);

insert into invgeo select a.appln_id, ",1

b.PERSON_CTRY_CODE CTRY_CODE,
Count(Distinct b.PERSON_ID) As Count_PERSON_ID

tIs207_pers_appln a on a.appln_id=x.appln_id
Inner Join tIs206_personb On a.PERSON_ID = b.PERSON_ID

Group By a.APPLN_ID, b.PERSON_CTRY_CODE;

alter table invgeo0 add index i1(appln_id);

a (patstat.tls207_pers_appin)

O

ooRnO

=
person_id Int
APPLN_ID Int
applt_seq_nr Smallint
invt_seq_nr Smallint

)

b (patstat.tls206_person)

.
[ PERSOMN_ID Int

[ PERSOM_MAME Varchar(300)
[[] PERSOM_ADDRESS Varchar(500) ~
-~

&

Weight calc in 2

steps

Select a.APPLN_ID, a.CTRY_CODE, a.Count PERSON_ID/b.tot_person_id as inv_share

(select appln_id, sum(Count_PERSON_ID)tot_person_id from invgeoO group by appln_id) b

from applications a left join invgeo b on a.appln_id=b.applIn_id where b.applIn_id is null;



The indicator

Originality; = 1 Z (s,))2
J

where
sij denotes the percentage of references of patent i that belong to
patent class j, out of n, patent classes

STEP 3a: create a table citing / cited from applications in our pool

But what do we mean for citing / cited???
Application? Publication? Family id?



Choosing citations

This graph Citations trend compare - EP priority 2007
compares

trends for
backward APP PUB FAM
citations
counted by
distinct
number of
applications,
publications
or docdb
, family cited

. (by the

Afamily) for
EP 2007
applications.

Is app and
pub are very
similar;
family are
much
different;

TOP CITED:
996 for
apps, pubs;
3066 for
family




Citations outlier

Bibliographic data: EP3031403 (A1) — 2016-06-15

¥ Inmy patents list A EF Register  F| Report data error = Frint

RE-LOADABLE SURGICAL STAPLING INSTRUMENT

Page bookmark EP3031403 (A1) - RE-LOADABLE SURGICAL STAPLING INSTRUMENT

Inventor(s): WEISENBURGH WILLIAM B Il [US]; HESS CHRISTOPHER J [US]; WELLS LAWRENCE E JR [US]; SIEBENALER
DOUGLAS J [US]; HUITEMA THOMAS W [US]; MORGAN JEROME R [US]; MURRAY MICHAEL A [US];
ZWOLINSKI ANDREW M [US]; SHURTLEFF CARL J [US]; BORDOLOI BINOY K [US]; VOEGELE JAMES W [US]

+

Applicant(s): ETHICON ENDO SURGERY INC [US] +

Classification: - international: AG67B17/064; A61B17/072; AGTB17/115; AGTF500

- cooperative:  AG1B817/064; AG1B17/0643; AG1B17/0644; AG1B17/068; AG1B17/0682; AG1B17/072;
AB1B17/07207; AG1B17/105; AG1B17/1114; AG1B17/1155; AG1B17/135; AG1B17/32;
AG1B1TIOT292; AG1B17/115; AG1B2017/00004; AS1B2017/00393; AG162017/00526;
AG162017/00815; AG1B2017/00293; AG162017/00398; AG1B2017/07214; AG1B2017/07228;
AG1B2017/07257; AG1B2017/07264; AG1B2017/2805; AG1B201772927; AG1B2017/320052;
AG1B2090/037; AG1B90/39; AG1FS0086; ¥10S5227/902

Application number: EP 20150194571 20030611 @ Clobal Dossier

Priority number({s): WO02003U566461 20080611 ; US2007052438% 20070628 ; US20070824251 20070629 ; US2007028243563 20070622
yUS20070524415 20070629 ; US20070324274 20070629 | US20070624275 20070629 ; US20070233033 20070629
yUS20070524524 20070629 ; US2007032420% 20070629 | US20070624136 20070629 ; US20070524293 20070629
y US20070524446 20070629 ; US20070324252 20070629 | US20070523953 20070620 ; US20070524078 20070629

Also published as: ™ 1122205001123 (A1), [ US2000001124 (A1) [ US2002001125 (A1), [y US2009001126 (A1)
Oy US2002001128 (A1) [ US2000005307 (A1), [y US2002005503 (A1), (4 US2009005208 (A1)
O US2010032470 (A1), [y US2010243708 (A1) [ US2011192652 (A1) [y US2012282370 (A1),
O US2014175152 (A1), [ US2014175156 (A1) [y US2015090765 (A1), [ US2016206309 (A1), [ UST435209 (B1).
Oy US7504151 (82). (y US7669747 (B2). [ UST673782 (B2) [ UST735703 (82) [y USS186560 (B2)
() US3500762 (B2). [y USS663130 (B2). [ USS672208 (B2) [ USST27197 (B2) [y US8225733 (B2)
L 22001676 (B2). [y US0230206 (B2). [ US9572632 (B2) -+ less

Note: EP patent cites only 8 publications !!!




Step 3a - appln_id to appln_id

create table c1
SELECT distinct a.APPLN_ID, t12.CITED_PAT _PUBLN_ID
FROM
tlIs212_citation t12
INNER JOIN tls211 pat_pubin t11 ON t11.PAT _PUBLN ID =t12.PAT_PUBLN_ID
INNER JOIN applications a ON a.APPLN_ID = t11.APPLN_ID
WHERE
t12.CITED_PAT _PUBLN_ID > 0;

11 (minidump.tls211_pat_publin) [ 12 (minidump.tls212_citation) (2]
o = o =

a (minidump.applications) [ [ PAT_PUBLN_ID Int [l PAT_PUBLN_ID Int

a = [ PUBLM_AUTH Char(2) [T CITN_REPLEMISHED Int

] APPLN_ID Int [0 PUBLN_MNR Varchar(15) [0 crmN_ID Smalint

[ APPLN_AUTH Char(2) \ [ publn_nr_original Varchar(100) ] CITN_ORIGIN Varchar(5)

[T APPLN_MR Varchar(20) [ PUBLM_KIND Char(2) ] CITED_PAT_PUBLM_ID Int

[ APPLMN_KIND Char(2) [ APPLM_ID Int [ CITED_APPLN_ID Int

[ priority_year Int [ PUBLM_DATE Date [ PAT_CITN_SEQ_MR Smallint

- [0 PUBLMN_LG Char(2) [ CITED_MPL_PUBLMN_ID Int
[ PUBLM_FIRST_GRANT Smallint [T MPL_CITM_SEQ_NR Smallint
[ PUBLN_CLAIMS Varchar(4) [l CITN_GEMER_AUTH Char(2)
[ original Int -
F




Step 3b - appln_id to appln_id

create table c2
SELECT DISTINCT
V.APPLN _ID,

t11.APPLN_ID AS cited_APPLN_ID

FROM c1AS v

INNER JOIN patstat.tls211 pat_pubin t11

ON t11.PAT_PUBLN_ID = v.CITED_PAT_PUBLN_ID;

v (minidurnp.cl)
mo=
| APPLN_ID

[l CITED_PAT_PUBLN_ID

'

/

0
0
0
0
0
0
¥
0
0
0
0

t11 (patstat.tls211_pat_pubin)
%=

PAT_PUBLM_ID Int
PUBLM_ALTH Char(2)
PUBLM_MR. Varchar(15)
publn_nr_original Varchar{100)
PUBLM_KIND Char(Z)
APPLM_ID Int

PLUELM_DATE Date

PUBLM_LG Char(2)
PUBLM_FIRST_GRAMT Smallint
PUBLM_CLAIMS Varchar(4)

Y

(=]




Step 3¢ - appln_id - originality

create table apporig
SELECT
V.APPLN_ID,
pow(t30.weight , 2) AS Originality
FROM
C2AS vV
LEFT JOIN patstat.tls230_appln_techn_field t30 ON v.cited APPLN_ID =
t30.applin_id
GROUP BY
V.APPLN_ID;

update apporig set Originality = 1-floor(Originality*10000)/10000;

insert into apporig select a.appln_id, null
from applications a left join apporig b on a.appln_id=b.appln_id where b.appln_id is
null, A missing data: keep null but could be 0 or...



Step 3¢ - appln_id - originality

create table apporig
SELECT
V.APPLN_ID,
pow(t30.weight , 2) AS Originality
FROM
C2AS vV
LEFT JOIN patstat.tls230_appln_techn_field t30 ON v.cited APPLN_ID =
t30.applin_id
GROUP BY
V.APPLN_ID;

update apporig set Originality = 1-floor(Originality*10000)/10000;

insert into apporig select a.appln_id, null
from applications a left join apporig b on a.appln_id=b.appln_id where b.appln_id is
null, A missing data: keep null but could be 0 or...



Step 4 - consistency checks:

Now | should check my intermediate tables are consistent with
starting data:

0) discarded applications have a reason?

1) Are all applications | expect included? [crosscheck with
population]

2) Are there values out of range (>1 or > 0)?

3) Are there applications where the sum of weights is > 1?7

4) Is the sum of weight + (ifnull=1) = number of applications?



The final indicator

a (minidump.applications) (=] b (minidurnp.invgec) E apporig (minidump) ]
i i i

[ APPLN_ID Int W] sPPIN DIt | [ APPLN_ID Int

[ APPLMN_AUTH Char(Z) CTRY_CODE Char(2) Originality Decmal(5,4)

[T APPLM_MR Varchar({20) [ inv_share Dedmal{24,4)

[1  APPLM_KIND Char(Z) -

priority_year Int

[l docdb_family_id Int

'

Originality by country and year...

but how to count it ?
Average? Weighted? ... ?



ReS U ItS Avg_Originality

CTRY Avg
CODE Originality
BU 0,9796
VG 0,9764
Dz 0,96
KW 0,7778
DO 0,74655
JM 0,74655
Gl 0,72225
PR 0,67385
HN 0,64
MG 0,64
‘ KP 0,63078
MD 0,5991
/ CuU 0,5744
CcY 0,533693
SY 0,48
JO 0,449155
SM 0,44445
LA 0,4375 -
FO 0,4352 L ——
EG 0,406137 N T —
MY 0,39512 oK T —
PK 0,38885 - T ——
LT 0,378275 USs S —
LV 0,37714 L A —
PT 0,368177 CA D —
ID 0,36801 P
TH 0,367867 PT
P 03
CA 0,364003
Us  ossedzi Some normalizations

needed? Suggestions?



The final indicator: thresh 100

SELECT
b.CTRY_CODE, a.priority year,
Avg(o.Originality) AS Avg_Originality,
Count(DISTINCT 0.APPLN_ID) AS Count_APPLN_ID
FROM
minidump.invgeo b
INNER JOIN minidump.applications a ON b.APPLN_ID = a.APPLN_ID
INNER JOIN minidump.apporig o ON 0.APPLN_ID = b.APPLN_ID

/" 0.Originality IS NOT NULL

GROUP BY
b.CTRY_CODE,
a.priority_year -
having Count_APPLN_ID > 100 Avg_Originality
ORDER BY pL

Avg_Originality DESC N
DK
BE
us
IL
CA
JP
PT

0,

w

3 0,34 0,35 0,36 0,37



STEPS (resume):

STEP 0: define dimension (time, geo, office,
scope...)

STEP 1 selection

Create a table with the list of applications given
the selction criteria

/STEP 1b: drop other types (keep in a sep table)

STEP 2: decide dimensions to weight on and
counting scheme
STEP 2b: add count also for missing data

STEP 3: indicator build up

STEP 4 consistency checks



Positive Consequence;

| have left tables to
build other indicators with
(invgeo, ipc35 ...)







