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Context of the project Introduction

ANR project: HBDEX - Exploitation of Big Data for the Historical Social
Sciences application to Financial Data

Global aim: Understanding the long term dynamics of financial markets.
Collaboration with :

* DFIH team of the Paris School of Economics

e LITIS laboratory (Rouen)

Documents processing :

e Strategy for the recognition of collections

e Structure recognition

e Text recognition — LITIS




Global aim of the project Introduction
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e Extraction of all information contained in the documents
e Limitation of human interaction

* Production of reliable data




The documents

CUTE 'nu STNDICHT DES BINDUIERS. ,

EN VALEURS AU COMPTANT
is

Kind of documents: Stock exchange daily list
In the late 19th and early 20th centuries
Printed Documents

Different Markets

Stock exchange daily list:
List of all stocks

Tabular structure

Introduction




La Coulisse (Paris unofficial market) Introduction

il TSYNDICAT DES BANQUIERS EN VALEURS AU COMPTANT PRES LA BOURSE DE PARIS
COTE DU MARCHE
DES BANQUIERS EN VALEURSi AU COMPTANT
Prés la Bourse de Paris

* Sequential data

* 1 day = several pages

* More than 140 000 images
- 40 years (from 1899 to 1939)
- between 4 and 15 pages/day

Work done on the Coulisse collection will be generic enough
to be adapted to other collections
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Extraction example

COUPONS

B : COURS COTES | cours T e S SR
NOMBRE |VALEUR \GIGN ATION 7 ALEURS : ol B | MONTANT
de titres  [nominale e LN D lus bas, pius hant, dernier | Drécedemts | o BATE ol Nos | pnur Documents
: : ~— = characteristics
METALLURGIE, FABRIQUES DE MACHINES i
5000 Ll Anmcr {ﬁf:cil."h.': ?II:II-'L':I".I:I'E'Hiqu!} SR e e S el R e . ';Iﬂ ] B e L
5 Hag—Lasrriens Mo aneo-Breses ‘ i AT T : B | %% e 0
EETE":[}“&_ :-m ==z D Nonn DE LA ]_"'II:.'I.!H'{:'H -------------------- R B T gt = e = was '::.I':I e A 1 - L ‘.‘ .I“.I,'T:IJH IIu !ﬁ :-::. 60
T ™ TOTIEY (LSS, .- - RO D SR R e R e T BT [ i Lt 1207 | 29 panh.
Stock name : Ateliers du Nord de la France
Sector : METALLURGIE, FABRIQUES DE MACHINES
Stock Quantity :
Value : 5.000 Currency :
Stock Nominal :
Value : 500 Currency : Comments :
Prices :
Min : Max : Close : Previous: 595 Comments :

Dividend :
Last payment date : 1898 - 12 - 01 Last_payment_date_precision : DAY

Coupon_number : 15 Coupon_is_attached : N Gross value : 17.50

Coupon_number_comments :




Difficulties

* Some documents are strongly deteriorated

Documents
characteristics




Difficulties

* Some documents are strongly deteriorated
Documents
e Complex logical structure characteristics

65 ..| %4 80 [MexicAaIN int. 5 o/o i avrilA899: iiin o crae s v .o | Bk 90, &% 95| &4 93
(ex-coupon, 1 25 net) pr. f.c. d/Of50}.. ...
pr. f.c. d/0f25].. ...
' pr. f.p. d/0f50].. ...
!pr. f.p. d/0£25].. ... |... ..




Difficulties

* Some documents are strongly deteriorated
Documents
e Complex logical structure characteristics

* Stock identification

Different cases:
- different name for the same stock
- close name for different stock

- specificity of an corporate action

Ex : 05/01/1899

2, actions anc...
S — " nouv-.
—  1/i0p.deFond.

| ]

—®» same id
07/01/1899

PP TR e e

| Comsra MECAN. DU Mml DE LA I{USSTE, acllOns .
s e 1;]U P- aT 11uuu

e—— —




Difficulties
* Some documents are strongly deteriorated
Documents
e Complex logical structure characteristics

* Stock identification

mm) Use of the collection characteristics




Collection characteristics
Structural stability of column

10/01/1899 = oo gl e Documents
VOMBRE | VALEUR | S J 1o COURS COTES CLOTURE
lth e e DESIGNATION DES. VALEURS praiencite s o = s
| ‘ plus bas, plus haut, dernier 25 detnisereaoen Montant. et Spécification c arac erIS ICS
I e 3 i i ¥ -
16/01/1899 o ;
3 FALEUR | AT A > . COURS COTES n_evn'iel:s ~— —=—~——=——| Dernier
notﬁlgf oo DESIGNATION DES VALEURS el COURS s | woxrane REVENU|  OBSERVATIONS
de ti ‘ plus ba, plus haut, dernier e mapa | os [XORES
e e | PR | 1
R — % ST T
01/01/1905 [ e e , —
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O 2/0 /1 9 14 \'0;; BRE A DESIGNATION DES VALEURS T ‘l‘:}: EDENTS | gy ay 97 Décembre 1913 T : s
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Hastid iy R Hashas  Plushant Pios bis  Plos baut Date dernier payé
I i i
L]

%E Vendredi 31 Mars 1939

Page’2
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Collection characteristics
Structural stability of sections

Documents

SYRDIEAT O \,"moums BN VALEURS TANT PnES {a ar H H . . -
F COTE DU MARCHE Sections names evolution : characteristics
DES BANQUIERS EN VALEURS AU COMPTANT 2
Pris lo. Rowme do Pacls
Ordre 1899 1905
d'apparition (07/01/1899) (21/07/1905)
1 FONDS D’ETATS, DE VILLES, DE DE’PARTEMENTS] IFONDS D‘ETATS,VILLES, DEPARTEMENTS
2 ASSURANCES FT BANQUES ASSURANCES & BANQUES
3 CHEMINS DE FER ET TRANSPORTS DIVERS 'CHEMINS DE FER & TBANSPORTS
i ECLAIRAGE, ELECTRICITE, GAZ, EAUX ECLAIRAGE, ELECTRICITE, GAZ, EAUX
"METAULURGIE, FABRIQUES DE MACHINES (INDUSTRIES TEXTILES,
2 SOIES ARTIFICIELLES, TEINTURERIES
—MINES DE CHARBON, CUIVRE, FER, ; : UES
6 ACTIO'\ZXISNC PLOMB, ARGENT, DIAMANTS. ‘ |ETALLURGIE, CONSTRoNS MECANIQUES)|
MINES D'OR ET SOCIETES D’EXPLORATIONS DE CHARBONS, CUIVRE, FER, ZINC,
/ - mm = PLOMB, ARGENT DIAMANTS

Sections layout




Collection characteristics
Structural stability of stock

S Documents
characteristics

RAFFINERIE SAY ... . .

16/02/1899 St n-Ri -;Hl 'H(;ll(]t'

............................
....................................
---------------

------------

MRS RPINRRIN SAY 5t it s sy o e i T A%t |
21/02/1899 S‘l'I)-RUHHI-;, BOUAB: it . < o wiafi e e s o A TS S :
TAVERNES POUSSET ET ROYALE REUNIES. . ...vvtveeenes
TurBIE-sUR-MER, Compagnie du Littoral . ... .... e
”

J “Terrain d’'Arles
is added

l:\lll\l L T A e O S AR SR BT e G
TR N NG T S L AR L SRR S A
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Difficulties and Challenges
Difficulties

Documents
¢ Some documents are strongly deteriorated characteristics

 Complex logical structure

» Stock identification

Challenges

* Use the structural stability of the collection and take the evolution into
account

* Use economical rules that apply to the collection

* Propose a strategy usable for other collections




Collection
recognition

Collection recognition strategy =9y




Iterative process

Structural Analysis

Columns

Working
Database

N~

Collection
recognition
strategy




Iterative process

Structural Analysis

Columns

Working
Database

N~

Transversal analysis

for the validation

of columns

0

Collection
recognition
strategy




Iterative process

Structural Analysis
— Columns (reliable)

—>Sections

Working
Database

e

Transversal analysis
for the validation

of sections

~N

0

Collection
recognition
strategy




Iterative process

Structural Analysis
—>Columns (reliable)
—>Sections (reliable)

—>Stocks

Working
Database

N~

-

-
Transversal analysis

for the validation

of stocks

0

Collection
recognition
strategy




Iterative process

Structural Analysis
—> Columns (reliable)
—>Sections (reliable)
—>Stocks (reliable)

—>(Other values

Working
Database

N~

\

Transversal analysis

for the validation

of other values

J

0

OCR

Collection
recognition
strategy




Iterative process

Structural Analysis
—>Columns (reliable)
—>Sections (reliable)

—>Stocks (reliable)

Collection
recognition
strategy

—>(ther values (reliable)

Q Transversal analysis

Working | =3
— for the validation

Database

S § of other values )

0




First implementation

Analysis of individual pages First
implementation




Intégration dans la stratégie globale

RN

Analyse structurelle
Colonnes fiabilisées
Sections fiabilisées
Titres fiabilisés

Autres champs fiabilisés

Base
de travail

— pour la fiabilisation

S NI

" 1

i
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2l
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~
Analyse transversale

des autres champs
¢ >

0

implementation




Purpose and Principle

Purpose:
* First step of the global strategy
* Data generation for OCR training

* Study of the vocabulary contained in the documents

First
Principle: Combination of a deep learning and a syntactical approach implementation

» Text-lines extraction (deep learning part)

 Structural description of the documents (syntactical part)




Deep Learning for text-lines extraction Introduction
dhSgment [S. A. Oliveira (2018)]

Documents
characteristics
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Gaussian filter
and hysteresis thresholding

First
implementation
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Conclusion

* Prediction of the classes of each pixel thanks to a CNN

* Simple post-processing for the extraction of text-lines




Grammatical Description

structure ::=
banniereDeTitre Banniere EnsColonnes &&
lesDonnees EnsLignes.
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Grammatical Description

Structure ::=
banniereDeTitre Banniere EnsColonnes &&
lesDonnees EnsLignes.

lesDonnees ::=
lesSections EnsSection.

RO

EENEh ey

lesSections [Section | R] ::=
uneSection Section &&
lesSections R.

B T
b
B 1Ty R

55

uneSection Section ::=
intituleDeSection Unintitule &&
titreBoursier EnsTitreBoursier&&
consSection Unintitule EnsTitreBoursier Section.

implementation




Grammatical Description

Structure ::=

banniereDeTitre Banniere EnsColonnes &&
lesDonnees EnsLignes.

lesDonnees ::=
lesSections EnsSection.

lesSections [Section | R] ::=
uneSection Section &&
lesSections R.

uneSection Section ::=
intituleDeSection Unintitule &&
titresBoursiers EnsTitreBoursier&&
consSection Unintitule EnsTitreBoursier Section.

=
=

DistonATION DES VALEURS

= e
L ommvamow

i

First
implementation




Grammatical Description

Structure ::=
banniereDeTitre Banniere EnsColonnes &&
lesDonnees EnsLignes.

lesDonnees ::=
lesSections EnsSection.

s saa e e
v © OBSERVATIO)
b :

lesSections [Section | R] ::=
uneSection Section &&
lesSections R.

HpLs1NGEORS & % 1902. — Coupon n* 42 déla-
i e cuuncmlaa}lgfmmma. :

uneSection Section ::=
intituleDeSection Unintitule && First
titresBoursiers EnsTitreBoursier&& - -
consSection Unintitule EnsTitreBoursier Section. |mplementat|on

titresBoursiers [unTitre|R]::=
designationDuTitre DesignationTitre &&
champsColonnesDroite EnsChamps1 &&
champsColonnesGauche EnsChamps2 &&
consTitre DesignationTitre EnsChampsl EnsChamps2 unTitre&&
titresBoursiers R.




Structural Recognition

Column localization Sections localisation Table’s rows
e — :“ﬂrr: R J\"’ﬁ:ai:—..e. e T — e

First
implementation

Result’s format : { "type" : "line",

(a text-line) "polyline":"1032,5175;1039,5175;1052,5173;1066,5173; ...
"column" : "2",
"sectionTitle" :"False"
"sectionNumber" : "2",
"rowNumber" : "15",
"title" : "False" }



First evaluation : Column Recognition

Période Du 09/01 au 14/01 Du 14/01 au 31/03 1899
1899 (page 2)
(page 2)
Nb d'images 6 64
Nb d'images avec le bon 5 58
nb de colonnes détectées
Nb dimages avec un nb 1 6
erroné de colonnes
détectées
Notes :

Du 02/01 au 15/04
1924

(page 2)
72

71

* Purpose: - having a first idea of the system performances

- identifying the errors

* Errors will be corrected by the global strategy

Du 03/01 au 31/03
1939

(page 2)
64

* A more precise metric is necessary to correctly access the performances of our

system

First
implementation




Transversal analysis to improve columns recognition
02/01/1924 03/01/1924 04/01/1924

e = e ——

First
implementation

16 columns 15 columns 16 columns
* Error detection :
- column number
— OCR results for the columns names
* ldentifying the missing column

* Modifying the structural recognition




Conclusion

Context
> Stock exchange dalily list

> A considerable number of documents

Difficulties
> Some documents are strongly deteriorated
> Complex logical structure

> Stock identification

Strategy
> |terative process
> Traversal analysis to improve the recognition

> A Strategy adaptable to other collection

First implementation: Analysis of individual pages

Conclusion




OCR 1 Specifications

Input :
| TunBm-sur-Min, Compagnie du Littoral . 20/01/1899
Tursre-sur-Mer, Compagnie du Littoral . 21/01/1899
KRR AINE D ARLES s 5t ceinaio 23/01/1899 49" StO(;k
LY of the section
T RRRAINS D ARERS . s is et oo ivesnone cee.. | 24/01/1899 «VALEURS DIVERS»
RGNS PARES I | asouasee | foral the documents
TAVERNES PoussET ET ROYALE REUNIES. 30/01/1899

e P

x_urlsm\'us PousseErT 5T ROYALE REUNIES. .

Output

range 1:
- Interval: 01/01/1899 - 21/01/1899
- Transcription Hypothesis: “Turbie-sur-Mer, Compagnie du Littoral”

range 2 :
- Interval: 23/01/1899 — 29/01/1899
- Transcription Hypothesis: “Terrains d’Arles”

range 3 :
- Interval: 30/01/1899 - ...
- Transcription Hypothesis: “Tavernes Pousset et Royale Réunies”




Using OCR 1

|RAFFINERIE SAY A J*.‘__“V_”_J”.TI,‘_‘."_T‘.‘,
01/01/1899 |47 |SEPRESSE Soude I ST, PRI T,
48 |TAveERNES POUSSET ET H(nALr MEONIBR; o 00 oo s
49 |TumrBré-sur-MEr, Compagnie du Littoral ......... e
IRARPINERIE SAY 7. 04 02008 o e M L < ¢ SRS ]
21/01/1899 47 S‘UD-RUSSE'. - T 1 (PR RO o L MO SR S i8R S |
48 |TAVERNES PousseT ET ROYALE REUNIES............... 1
a9 |TuRBIE-sUR-MER, Gompagnie du Littoral ., ........ ... |
s e KRR S
A R T ———— e et |
23/01/1899 |47 ; ‘m., Sonde. ., e R R S R i |
48 I'TAVERNES POUSSET ET ROYALE REUNIES. .\ oeeesesasnss
49 R D ARG 5 (L v s T s o4
50 | TursiE-sur-Menr, Compagnie du Littoral .. ... Sh4 €095
RAFFINI-;RH-: SAY..... sTI R TR R Sl
28/01/1899 47 -S¢ :o.‘i‘i‘c“i-.':-o-;-..----co-----;.—’::;--
48 TAVERNES POUSSET ET ROYALE numns ....... S
49 TERRAINS D'ARLES......

Tursie-sur-Mer, Compagnie du Littoral. S~y -

ys0




Transversal analysis

OCR 1: put together same stocks

Detecting potential errors:

e 1 stock appear just for 1 day

e 1 stock is missing just for 1 day

» 1 stock disappear and reappear during a short period
Processing:

* Ask for a confidence score (OCR 2)

* Take a decision during the next iteration

* Ask an human operator




Collection characteristics

1) Rules for a same day

COUPONS

'NOMBRE |VALEUR . ! S Sy GOVRS, COTHS. . § O LT = = |
de 't'it#és_ n?mm“i‘e DBSIGNii'lION DES -‘I ALELRS uraﬂaﬂﬂnis DATH "\.\JF MONTANT

plus bas, plus haut, dernier da dernier payé BRUT

METALLURGIE, FABRIQUES DE MACHINES

pﬁ- 000 500 Anticr (Sociélé rncl'_1_llnr;,1quc)
i)

e Rk 930 -
5000 100 ATELIERS FRANCo-RussBs. . 7.7 ....il.iod Ol U TR BY LD L L "‘“1 et 38 fr.

* Interdependence between values

ex ! ‘Cours plus bas’< ‘Cours plus haut’

e Take the date into account

ex . ‘Date du dernier payé’ € ‘Date of the day’



Collection characteristics

2) Rules between days

E ll
B e £ % s : |
 Mard § ol 1920 ——— . ried

03/01/1930 [Emluali = e | e
nembnale raler DATE HONT,
| N L QP.T' : ; i, AAFORTS ; R T ; r iy ? Mhlmlnurg‘ wrr
= i L g
5 e s 1 ; Al T L | |
W w0l vomn e oo 19 | o e X e g 19 e [ Y| oo 210

; Mercradi & Janvier 1939

04/01/1939

. d e

o

* Interdependence between values

X : ‘Derniere Cléture’ is equal to ‘Dernier COURS’ of previous day

e Stable Values
ex: ‘VALEUR NOMINALE’

* Change at a precise date
ex : ‘COURS de Compensation’
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