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Long-term data for Europe  EJRHISFIRM

o WP7 - Objectives e

Prototype development

- Intelligent and collaborative system

— Extraction of structured information

http://www.eurhisfirm.eu

- From Images of historical documents

. Related to companies’ financial and economic activities

Printed sources

— Securities price lists / Yearbooks

Extraction

- Dates, Person names, Company names

- Numerical values of securities prices...

Flexible and generic system
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- Cross checking

. Between pages of documents

. External sources (databases, web-based resources)
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Long-term data for Europe  EJRHISFIRM

O WP7 - Selected Document Dataset o

* Document samples dataset

— Build, validate, evaluate the recognition system

http://www.eurhisfirm.eu

— Selected by the steering committee
— Among more than 30 yearbooks and stock price lists
— Representative of difficulties, document quality

* Selection

— 3 yearbooks, 3 securities price lists, 3 languages, 4 countries
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TIME PERIOD | YEARBOOKS SECURITIES PRICE LISTS
Before WWI Germany 1914-15 Handbuch Belgium (in French)
1875, 1878 (or 1912 - under investigation)
Interwar Spain 1929-1930 Spain 1934
Post WWII France (web-linking). France (web-linking).
(Desfossés 1962) (Cote : 1 July 1961 - 30 June 1962)
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Architecture Design of an Adaptable System e
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E o COm bl natIOn Extracts the content of pages and |
‘5 Leads th lecti exploits external information
[} . ea S. © co e.c on (with iterative analysis)
= - LayO ut AnalySIS analysis following a Asynchronous
s defined process exchanges
2 .
N —  Textual Information Structure layout | [
o . extraction module
£ Extraction
Global Analysis of ’ Recognizes named entity with
5 - LingUiStiC Resources Document Collection o l Recurrent Neural Networks
® . . Textual
g from Data Web Linking /\* | o
£ o Presents the detected
o . extraction module
& ° - - elements and ask for
5 § Loca I sem ! StrUCtu red Stores Working precisions and corrections
© N information semi-
€ g :; Data base relative to structured /_\
29t each page database f
S8 G . Graphical user
28 g — Results organized by page interface
c o9 =
SN o
s8s ] i]]
2% * Enrichment Database sores M oreroer
g‘g En information ’ Generates vocabulary, named
SE3 entities... for textual information
2 g g - ReSUIts Of WP7 pmdvl\j;;d by ] extraction module
B gE i eee— '
°eEg — Ready to be Inserted in the Linguistic Extract, | External data |
2% ® ressources Transform, | sources
££8 the Common Data Model Load  Authority Files
Infra- Enrichment | | | Wikidat |
of WP5 structure Eatabas v : e
database | || || @ Tl
Record linking
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Architecture Design of an Adaptable System e
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£ Task 7.2: Irisa, Insa Rennes
E ° Com bl natIOn Extracts the content of pages and |
= . exploits external information
a Leads the collection (with terati Iysis)
= |- Layout Analysis | analysis ollowing 2 Asynchronous R
s defined process exchanges
2 .
N - Textual Information Structure layout
o . extraction module
£ Extraction |
Global Analysis of Recognizes named entity with
.g - LingUiStiC Resources Document Collection &/ g l Recurrent Neural Networks
2 L Textual
g from Data Web Linking /\* |
;E . extraction module Presents the detected
2 | ts and ask fi
= § ° Loca I Sem I-StrUCtu red Stores Working pr:czrirc])i: ::dncoisrec;:)ns
=k informati semi-
Database el S T N RN
29 ¢ each page database \/ :
ER S . Graphical user
28 g — Results organized by page interface
S85 i_lj
B2¢ *  Enrichment Database - L
3t w : ; Generates vocabulary, named
= 'g E information entities... for textual information
ﬁ 2 5 - ReSUItS Of WP7 prOdVL:IC;d by ] extraction module
E, §. £ . oL !
°eEg — Ready to be Inserted in the Linguistic 8 Extract, | External data |
2% ® ressources Transform, | sources
££8 the Common Data Model Load  Authority Files
Infra- Enrichment | | CWiki |
Of WP5 structure database \ v | i
database | || || @ Tl
Record linking
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e Task 7.2: Library of Document Components Detectors e
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Y ) Task 7.2 - Results on Structure Layout Extraction e
£

2 * Structure recognition on

g French yearbooks (Desfossés, 1962)

S — Description of the structure

- — Detection of administrators

* Name

* Address

* Function, company
— Detection of emitters
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* Name
e Rubric
— Title

— Set of paragraphs
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O Architecture Design of an Adaptable System e
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£ Task 7.3: Litis, University of Rouen

E ° Com binatiOn Extracts the content of pages and |
‘5 L . exploits external information
(] . cbiie celllzaien (with iterative analysis)

2 — Layo ut AnalySIS analy;isfollowing a Asynchronous

s defined process exchanges

§ — Textual Information Structure layout E

é. extraction module \

=

Extraction /-\)
Global Analysis of ’ Recognizes named entity with

_ Linguistic Resources Document Collection — l Recurrent Neural Networks
. . |
from Data Web Linking | ormat

information

Presents the detected

extraction module
elements and ask for

* Local Semi-Structured
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s g Stores Working precisions and corrections

© N information semi-
: % '; Data base relative to structured
2g¢ each page database ;
%S g . Graphical user
£85 — Results organized by page interface  ($=—
R . ‘i.lj
32¢ * Enrichment Database sores Sl cperetr
g‘g 5:3 information ’ Generates vocabulary, named
=538 _ R It f WP7 roduced b entities... for textual information
2 = 5 esults o P e v ] extraction module
S o ¥
o aE . fromamaan e 1
g2t - Ready to be Inserted in the Linguistic Exract, | External data |
2% ® ressources Transform, | sources
F£5 the Common Data Model

Load ! Authority Files
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database

Infra-
structure
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. !
\ Record linking
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Task 7.3: Optical Character Recognition (OCR) e
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2 * Neural Network encodes the input image and proposes appearance probabilities for all possible

o characters in the image

g * Language Model helps to constraint the recognition hypotheses to the most linguistically

3 correct ones

E

. INPUT IMAGE ENCODING RI-IIE\((:F?OGTT-IIEIS(ESN DECODING LANGUAGE MODEL

% list of characters

59 °o o L I )
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g‘éf ° o o E e o o » ROBOT (.02
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g
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Long-term data for Europe  EJRHISFIRM

. ® Task 7.3: Information extraction levels e
Q
£
& e Level 1: 1st paragraph contains company name
%’ Ex. L’AIGLE (Compagnie d’assurances contre I'incendie)
3
g -
z Level 2

o Level 2 : set of paragraphs identified by keywords that specify

the type of entity to be extracted.

Ex1. CONSTITUTION
Ex2. CAPITAL SOCIAL

m Level 3: Text passage containing Named Entities
specifying the (multiple) attributes of each entity
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Ex1. Company status : Société anonyme
Francaise

Start date : 18 mai 1843

Capital amount : 7 millions de NF
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Long-term data for Europe  EJRHISFIRM

e Task 7.3: Rule based information extraction pipeline e

Extraction rules +

keywords = Handcrafted Extraction Patterns
approximation

OCR for P h Level 1&2 Level 3 tracted
document aragrgp information information 22Ul e. .
i extraction . . named entities
image extraction extraction
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Ege Company 1st Company name L’AIGLE
=52 nam rag. (Compagnie
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gs® text lincendie)
CZ o
2572
= % =1 s
5o CONSEIL Text Name P. de Séroux
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Long-term data for Europe  EJRHISFIRM

_® Task 7.3: Extraction primary results e
E Level 3 evaluation : These results have been
g obtained by manually annotating 100 . —
: | paragraphs for each level 2 keyword evel 2 - Precision |Recall
< keywords Level 3 Named Entities TP/(TP+FP) |TP/(TP+FN) (Fl-score
g Conceil Admin_name | 9936%|  98.52%| 98.94%
> (alternatives) |Admin_function 92.59% 98.68%| 95.54%
£ departement 96.84% 92.93%| 94.85%
= town 83.13% 90.79%| 86.79%
£3 Siege social ~ |address 98.75% 81.44%| 89.27%
£ § ; initial company state
EE): start date 99.00%
2§ jj end date 99.02% 96.19%| 97.58%
% g % company transformation type 92.00%| 95.83%
5:;.5 g % Constitution transformation date 52.63% 55.56%| 54.05%
g:’ % g capital Initial capital 92.31% 92.31%| 92.31%
g8 service financier | Location | 3000%|  60.00%| 40.00%
et transfert Institution name 72.47% 97.73%| 83.23%
OVER ALL 85.93% 88.86%| 86.76%
a3 @
(He/s orris £ &:IRISA INSA': Ulitjs ) (15 12
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_® Task 7.3: Extraction primary results e
(O]
£
2 *  Precise specification - good extraction
>
o
g Level 2 : Constitution Level 2 Precision [Recall
2 Level 3 : successful extraction keywords Level 3 Named Entities TP/(TP+FP) |TP/(TP+EN) |Fl-score
-;9:- . 1 () [) 0,
z Société anonyme francaise, constituée en_ 1873, Conceil AR RERS SRS 98.52%| 98.94%
5 sous le nom d'Atlas (Vie), transformée le 12 octobre|(alternatives) |Admin_function 92.59% 98.68%| 95.54%
g 1880 sous le titre actuel, pour une durée de 99 ans. departement 96.84% 92.93%| 94.85%
£ town 83.13% 90.79%| 86.79%
£ Siege social ~ |address 98.75% 81.44%| 89.27%
£ o initial company status (Green) initial company state
%"% £ start date(Red) start date
28 end date(Blue) end date 99.02% 96.19%| 97.58%
g Té g transform. status (Brown) company transformation type 92.00%| 95.83%
EDE Constitution transformation date 52.63% 55.56%| 54.05%
58 transform. date (Gray)
ogE capital Initial capital 92.31% 92.31%| 92.31%
é % E service financier Location - 60.00%| 40.00%
et transfert Institution name 72.47% 97.73%| 83.23%
OVER ALL 85.93% 88.86%| 86.76%
: B Olis s °
(HeB/S ©:IRISA INSA: () ® 13
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© Task 7.3: Extraction primary results e

o}
Q
£
é
3 Level 2 : Service financier et transfert
§ Level 2 Precision |Recall
2 .
< . keywords Level 3 Named Entities TP/(TP+FP) |TP/(TP+FN) (Fl-score
= Level 3 : successful extraction L4 , /| ) TP/ )
£ e creditL ) Conceil Admin_name | 9936%|  98.52%| 98.94%
. | nnai
; aris : Lredit Lyonnais (alternatives) |Admin_function 92.59% 98.68%| 95.54%
g Location.(Green) departement 96.84% 92.93%| 94.85%
o
% Financial institution name (Blue) town 83.13% 90.79%!| 86.79%
£ Siege social ~ |address 98.75% 81.44%| 89.27%
£ = initial company state
£8% . iti :
25 ¢ Level 3 : False positive extraction start date
3% | Actions : Siege social ; obligations : B.N.C.I. end date 99.02% 96.19%| 97.58%
E fé & Location.(Green), company transformation type 92.00%| 95.83%
i g % financial institution name (Blue) Constitution transformation date 52.63% 55.56%| 54.05%
-§ g‘§ capital Initial capital 92.31% 92.31%| 92.31%
é’g g Add more specification (specialization) to the extraction pattern service financier Location - 60.00%| 40.00%
by considering an enriched mixture of typographical and and
lexical features. et transfert Institution name 72.47% 97.73%| 83.23%
OVER ALL 85.93% 88.86%| 86.76%
HeB/S GOETHE @ ( « \ Ol]tlS @ 14‘
L_y UNIVERSITAT .) 3 I R I S A INSA U
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e Future Work :|Task 7.1 Global Analysis of Collections |e

>
(O] . .
£ * Combination |
= Extracts the content of pages and
@ H 3 exploits external information
2 — | Task 7.2: Structure layout extraction | Leads e collecton From— P ket )
> v 7 T defined process exchanges
o — |TasE 7.3: Textual information extraction] r
2 Struct.u re layout
g —  [Task7.4: Linguistic Resources from Data Web Linking] traction module
§ Global Analysis of ‘ R izes named entity with
8‘ Document Collection { Recurrent Neural Networks
< * Objective Textua
information

Presents the detected

extraction module
\_/ elements and ask for

= Maximize recognition quality

Stores Working precisions and corrections
o o o o o information semi-
— Minimize user interaction relative to structured
SachRoes database Graphical user R %
A interface -
* lterative analysis ...
. . . Stores_ Generates vocabulary, named

— Multiple analysis of the same page e entites.. fo textual nformation

v O ——

. . WP7

— Asynchronous interaction 7 e, [N

Transform, | sources ]
Load ! Authority Files
Enrichment | | | Wikidata ‘
database H

— Progressive integration
of contextual information

Infra-
structure
database

Record linking |«
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*  Cross-checking among pages
= Transverse analysis
= Detect stability/break on textual information

— Check coherence with financial knowledge formalization on securities values ®

(HeB/S coerie £ @&:IRISA INSA' litjs ) (125) 15
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e Future Work: Task 7.1, 7.2 - Global and Page Analysis @

>
q . . . .
E * Iterative analysis: at each iteration
2 - i Raffinerle Lebauay-sommler 4 % 1%is (Rachats
£ Process a collection of pages I T OUTMPRRER]. s vtriitonsihs s X 1948781
2 - Layout Analysis
: Y Y . - Rafﬂnerle Lebaudy-Sorﬂmtar 5 % 19£§ (Rnchats
] . Grammatical description of pages (Task 7.2) T OU TIPARES). e v ononsosnnsnsse X 1948-78|¢
3 . Generate all similar names in the collection Raffinerie Lebaudy-Sommler 4 % 1943 (Rachatsl
b= . ou Tirages)........ A R ¥ 1943-73
—  Sequence analysis |Raffinerie Lebaudy-Sommier & 9 1943 (Ruchats
. affinerie Lebaudy-sommier
. Done by textual extraction (Task 7.3) ou Txrageg). s e ke ... X 194373
°  Detect stable names, new names |Rafﬂnerle Lebaudy-Sommier 4 9% 1943 (Rachats|
. Improve recognition quality L RN e | I X 1943-73
. Link with unique ID from infrastructure database Raffinerie Lebaudy-Sommier 4 % 1943 (Rachats'
OUETHINAZES Yo iiiriects s riria sststore 1943-73

*  Example on stock price lists
- Iteration 1: Recognition of columns names + Sequence analysis
- Iteration 2: Recognition of section names + Sequence analysis
- Iteration 3: Recognition of securities names + Sequence analysis
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— Iteration 4: Recognition of securities prices + Sequence browse left to right
. Financial rules => Check coherence of securities prices

— Iteration 5: Recognition of securities prices + Sequence browse right to left
. Financial rules => Check coherence of securities prices
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. . Long-term data for Europe  EJRHISFIRM
e Future Work : Task 7.3 Textual Information Extractione

The developed modules will be bricked together to create the process in which

* the user will take a central place to validate the discovered new items that were not
specified

http://www.eurhisfirm.eu

NOTA 127

aﬂonallsée (loi du 25 avril 1946. J.O. du 30 avril 1946). 1 : i |
i 5 Les parts bénéficiaires 1t série sont remboursables & 3.600 fr.; 2¢ série & 2.850 fr.
éL Ces parts ont été converties le 1¢ janvier 1960 en NF. |

PARTS BENEFICIAIRES 72

rmmrcms-;p rserie : 0.218; 2¢ serie 20'59]

* while the machine will specialize its extraction patterns through active learning
exploiting the false positive patterns rejected by the user
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Long-term data for Europe EJRHISFIRM

Y Future Work: Task 7.3 - System Workflow e

£

z g A O 1) The user will introduce new knowledge to the

g system, by annotating new discovered items.

3 2) The new validated data will be introduced in the

- @, lexical database in order for the system to enrich the

I

current extraction patterns

3) The system will benefit from the rejected items by

learning new extraction patterns

4) Use some internal validation rules (Lexicons, cross-

@ references within the corpus) whenever possible. Or
have external cross-referencing (Hebis)

* From Handcrafted Extraction Patterns to Learnable Extraction Patterns

« Requires less specification efforts at the price of labelling (annotating) some examples
» Generalize to any language

+ Assume OCR performs sufficiently well to run OCR and extraction sequentially

o 2 "hi « iy liti ﬁ
(HeBJS cortiir I &:IRISA INSA = Ulitis W) ® 18
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Long-term data for Europe  EJRHISFIRM

O Architecture Design of an Adaptable System e

=}

q! Ll - Ll

£ Task 7.4: Hebis, Goethe University

E ° Com binatiOn Extracts the content of pages and |
‘5 Lead . exploits external information
(] . cbiie celllzaien (with iterative analysis)

2 — Layo ut AnalySIS an;ly;isfollowing a Asynchronous

s efined process exchanges

§ — Textual Information Structure layout E

o . extraction module \

= Extraction

’ Recognizes named entity with
l Recurrent Neural Networks

Textual
information
Presents the detected

. . . Global Analysis of
— Linguistic Resources Document Collection

from Data Web Linking

extractlon module
elements and ask for

* Local Semi-Structured

c

)

®

>

o

f=4

£

o

& .

s g Stores Workl'ng precisions and corrections

s = information semi-
£ % > Data base relative to structured
£9 € each page database
oS . Graphical user
28 g — Results organized by page interface r__
c o =]
| i)
32¢ * Enrichment Database sores Sl cperetr
g‘g 5:3 information ’ Generates vocabulary, named
J::é é é - Results of WP7 produced by | entities... for textual |nformat|on
ol WP7 !
@ o £ . froosmnnnaaroanas 1
g2t - Ready to be Inserted in the Linguistic Exract, | External data |
@ ﬁ = ressources Transform, | sources
F£8 the Common Data Model

Load iAuthority Files |
‘ Wikidata

Enrichment
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structure
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of WP5 v

Record linking
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WP 7.4

Automated Linking of
Named Entities

Gabriel Schneider, HeBIS
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Agenda

Introduction

Using a linking framework
Results

Challenges

Outlook
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At 3.0
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o “othekemg, o0

Introduction

Different trusted sources in the web contain
relevant data
- Enrichment of EURHISFIRM data

- Identification of same entities in different
data sources

16.03.19 22



Introduction

Manual linking is time-consuming & prone
to errors
- automated approach

- Usage of a linking framework

16.03.19

23



4 Aottt .00

WS
Using a linking framework

Linked Data Linking Framework
Linking of two sources at a time

Comparison of entities
- computation of a sameness score

Linking result als linked data triple

16.03.19 24



- At 3.0

formation auf \ \@\\\\
Using a linking framework

Different measures available

Measures for: strings, vector spaces, point-set,
topological, temporal

Combination of multiple attributes &
measures possible

16.03.19 25



HeB/S

Information auf
den Punkt gebracht

16.03.19

Results

Data from University of
Antwerpen vs. Paris School of

Economics
U. Antwerpen PSE

Number of 2370 7682
records
Number of 144
supposed
matches
:\i':gnbger of 58 supposed matches (~ 40%)
framework + 95 other matches
matches + 183 ,reviews"

sthekems, 3

26
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HeB/S

Information auf

den Punkt gebracht

ARQANLE-

X

Results

- Linking to GND, DBpedia and
Wikidata started

s S p § o S
1 <http://hebis.de/eurhisfirm/CFS-000098> <http://iwww.w3.0rg/1999/02/22-rdf-syntax-ns#type:> schema:Organization
2 <http://hebis.de/eurhisfirm/CFS-000098> <http://hebis.de/eurhisfirm/externalld= "BAYHANDE"
3 <http://hebis.de/eurhisfirm/CFS-000098> dc:source "CFS"
4 <http://hebis.de/eurhisfirm/CFS-000098> schema:identifier "CFS-000098"
5 <http://hebis.de/eurhisfirm/CFS-000098> schema:legalName "Bayerische Handelsbank"
6 <http://hebis.de/eurhisfirm/CFS-000098> <http://hebis.de/eurhisfirm/sector> "Bank”
7 <http://hebis.de/eurhisfirm/CFS-000098> owl:sameAs <http://d-nb.info/gnd/17306-X>

16.03.19
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Tothekemg, 3.0

\ \@\\\\
Challenges

Sources in different languages
Varying data quality
Resolution of ambiguities
- usage of more attributes (address data etc.)

- Need for standardised data

16.03.19 28



- athekeme, .o

Outlook

Infrastructure for testing automated linking
available

Optimisation of configuration for evaluation
of linking framework
- reference data needed

16.03.19 29



sthekeme. doc

| NN
Outlook

Continuation of linking to authority files
(GND, GLEI, VIAF, ISNI etc.)

Integration of infrastructure into project
workflows

Other possible use cases

16.03.19 30



