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Prediction of Selection Decision of Document Using Bibliogra-
phic Data at the National Library of France (BnF)

Ahmed Ben Salah (1 2), Geneviéve Cron (1), Nicolas Ragot (3),
versité de Rouen - Laboratoire d’Informatique, du Traiteme
Francois Rabelais Tours - Laboratoire d’Informatique LI EA

Abstract

The selection process of the documents is a very important
step in mass digitization projects. This is especially true at the
BnF, where the digitization should include or not OCRization de-
pending on the OCR results expected. Consequently, the selection
task is very complex and time consuming due to the number of do-
cuments to be processed and the diversity of the selection criteria
to consider.
trying to improve and simplify thistask by automation, we studied
the relationship between bibliographic data and the selection de-
cisions of documents. WWe used two statistical analysis : a factor
analysis of correspondence and a multiple correspondence ana-
lysis. Our analysis has shown that, for example, the documents

in format "4 or GR FOL' and edited "between 1961 and 1990

in Morocco are more likely to be " Selectet. However, the docu-
mentsin format " 16 or 8 and edited "between 1871 and 1808
Englishor Spanisthave a greater chance to be "Not Selectetd

Introduction

Since 1992, the National Library of France has started a

number of projects of mass digitization and since 2006 etipes-
grams include optical character recognition (OCR) of tektse
main objective of these projects is to preserve patrimatial-
ments and disclose their information to the public. Thesgepts
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selection at the BnF. Next, the digitization process itseshortly

presented. Finally, we provide the results of our analyaseHd on
Correspondence Factor Analysis (CFA) and Multiple Coroesp
dence Analysis (MCA).

Documents selection process

The documents selection process is a major step in the pro-
cess of scanning documents. Indeed, a compromise as to be don
to select the "interesting" documents considering the robde-
cuments available and several criteria. At the BnF, thectele
process begins with an annual planning of documents acwprdi
to their themes and to their intellectual values. Then, tyead-
ments of document selection do three tests :

— Test of copyright : the scanned documents at the BNF
must be royalty free. This criteria is essential in the se-
lection decision of document.

— Test of the quality of bibliographic data : the bibliograph
metadata of the documents must be correct complete and
accurate. This criteria is also very important in the selec-
tion decision of document.

— Test of the physical quality of the documents : the physi-
cal quality of the document must be evaluated to avoid
sending to providers documents with too poor physical
quality since OCR will not work properly.

always begin by a selection step of documents which dependsAt the end of these tests, the documents selection decistomise

on physical and bibliographic criteria. This task is veryngex
due to, first, the time-consuming physical manipulation efu

either "Not selected", "Selected for Raw OCR" or "Selected f
High Quality (HQ)". Raw quality is obtained after the autdioa

ments ; second, the large number of documents in these wojec processing of OCR systems, i.e. without human correctid@sis

and third the diversity of the selection criteria. Furthere our

the corrected results of OCR systems to obtain an editauelity.

first study showed that only 10% of documents processed by theOn these HQ digital documents, the BNF requires the final OCR

selection department at BnF are finally selected which miaike t

task crucial. Physical aspects (such as quality of ink, Drosut
opening, nature of paper....) are known as major impacbfaot
OCR efficiency. Unfortunatly, these data are not availablees

the document hasn't been manipulated by staff responsile f
the selection process. This manipulation step by a humaratpe

cannot be discarded. Consequently, the optimization o$éihec-
tion should be done before and physical aspects criteriaotdoe
used easily. After several years of working in documeniscsigin

department, the staff in charge of selecting documentsrbega

put some assumptions about the correlation relationshipesan

some bibliographic data and the physical quality of docusen

Trying to simplify and improve the task of documents setatti

rate to be higher or equal to 99.95%.

This selection task is very difficult and costly in terms of
working time and staff number. Indeed, it requires gredt akid
a massive processing of documents. Moreover, a study showed
that only 10% of documents processed by selection depatsmen
are selected (in Raw or HQ). This is the reason why the Bnfdoul
like to improve this process to select more documents anideat t
same to save time and money (obtaining HQ documents cost more
than Raw documents). Considering these objectives, optipga
rations would affect the documents with a medium physicalqu
lity to the necessity of having a High Quality (HQ) digitiia,
and documents with very good physical quality to a digitat
with Raw quality (see Figure 1).

we took into account these hypothesis and we have studied the
relationships between the bibliographic data and the deatsn ~ Documents digitization process at BnF

selection decisions.
In this respect, we present first in this article how is perfed the

Once the documents selected, they are sent to a digitization
provider. For each scanned document, the provider buildgia d



— Small documents have poor quality of writing and are
more difficult to digitized.
SEL) ELEHE Consequently, to conduct our study, we first applied a cpaes
(e i dence factor analysis (CFA) on two contingency tables :
— one table describing the link between the publishing date
and the selection decision documents ;
— one table describing the link between the format and the
selection decision documents
Then, in a second step, to have a more precise idea, we usdd a mu
tiple correspondance analysis (MCA) on a data array thabaos
more qualitative variables.

Bad decision

Raw OCR
(automatique)

Reachable OCR

HQ OCR
(Corrected manually)

Not Selected
Documents

Selection Decisior

FIGURE 1. The judgment of the selection decision of documents according
to their reachable OCR raw rate Influence of edition dates and format on selection
decision

The CFA is a statistical technique that analyses two qualita
tal directory that contains thEFF images of document pages and  tive variables intersected in a PivotTable. This methodves! to
a "Refnum” file containing documents metadata. After scanning, study the correlation between modalities of each variapleeb
the provider sends the digital documents to the BnF. The eemp  ferring to the model of independence of studied variables.of
ter department supports the integration of these digitalidf@nts  ding to [1][2], we begin our factorial analysis by the comstion
in the internal servers and monitors the file Refnum through a  of the adjusted clouds of column profiles and line profileseTh
tomatic tools for verifying physical structure (number avder iy the manner of Principal Component Analysis (PCA) and to ex
of pages, orientation, etc.). In parallel, the digitizatdtepartment  plore the links between the two studied variables, we prbtee
at the BNF provides bibliographic control of the metadatalief  the determination of the factorial axes that maximize thetia
gital documents. The department also controls the confgraii  of the lines cloud and columns cloud. The simultaneous segre
the quality of document images with the BnF's sepecification tation of profiles lines and profiles columns is possible duthé
Depending on the type and the number of errors detectedglurin transformation equations from line profiles to columns peefi
these controls the digital document will be validated oec&gd. and vice versa. This representation simplifies a lot theinéta-

All documents containing at least one major error such a& err  tjon of these connections since we can display the modslitie
in ALTO 1 file structure will be rejected and all documents that each variable on the same graph.

contain more than 7 minor errors such as curved effect of the

image of the page will be rejected At the end of this process th . 1 2 fj )
document will be either returned to the provider for repesieg Fs(i) = Ve Z TGS(J) 1)
or available orGallica?. J=1
R . . I
Bibliographic data analysis . _ Gs(j) = 1 K e i) )
To facilitate and improve the selection task, we intend to es As & foj

timate the selection decision document before perforntiegse-
lection task using only bibliographic data. So we tried taleate where :

the relationships between these metadata and the possibte s — Fs(i) the coordinate of the profildine on the axis of rank
tion decisions. s.

We used for this analysis a dataset of 20411 documents taken  — Gg(j) the coordinate of the profilg column on the axis
randomly from a database that contains 50000 documents obta of ranks.
ned through an internal application used by selection decisn — Asthe inertia of the cloud of lines (resp. cloud of columns)
department at the BnF. In this set, the amount of docume3es " projected onto the axis of rarkin the values space of
lected in HQ, is very low compared to the number of documents columnsR; (resp. the value space of ling$.

"Not Selecteti and "Selected in RavThis fact skew our study.

To overcome this problem, we merged both "Selected” classesEdition dates study

into one. This leads to only 2 variables for the decision @alu We begin by studying the relationship between edition dates
"Selected and "Not Selected]. and the selection decisions of the documents. For this, wieap

A preliminary work guided us to focus on two factors in-  a test of independence on the table 1 that crosses dategiohedi
volved in the selection decision of documents : the editiated  with the selection decisions of document.

and format of documents. The choice of these variables veas al The critical probability of this test is very low 186 which
motivated by the observation of staff who are responsibié¢tfe ~ makes the interest of the CFA on these data beyond doubt. The
documents selection that say : two intersected variables are linked since the test of iaddpnce
— Old documents have more physical defects than new do-of x2 js different from zero x2 = 359703+ 0 ). Nevertheless,
cuments, this relationship is very low since the intensity of the cection
measured by the Cramensis low (V = 0.1370). Anyway, we

1. ALTOfile is an XML file that contains the results of OCR syste . ) o
This format is managed by the Library of Congress http ://wiaevgov will analyze the Table 1 by a CFA to determine the modalities t
2. http :/iwww.gallica.bnf.fr correspond to more selected documents than rejected ohes. T



Table 1 : Contingency table which crosses the edition dates o f
the document with the selection decisions of document

Selected Not Selected

1781-1810 17 230

1811-1840 27 389

1841-1870 34 1345
1871-1900 85 4369
1901-1930 59 3674
1931-1960 134 2350
1961-1990 405 4986

T 038

o]

03 04 05 06
First factorial axis

o]

02 -01 0 1 0.2
FIGURE 2. Simultaneous representation of edition date and documents se-

lection decision

Table 2 : Contingency table which crosses the formats of the
document with the selection decisions of document

Selected Not Selected
4 568 4466
8 25 5265
16 14 4944
FOL 118 4673
GR FOL 64 273
Z
o o8 3 it
55 1% P = =
s 398 B 3 i
—0“4 —0',-2 (I) 012 014 016 018 1 112 114

First factorial axis

FIGURE 3. Simultaneous representation of Format and documents selection
decision

maximum number of axes needed to represent the documents pepiSiOﬂS. For this, we constructed Table 2 that interseatsiahent

fectly is equal to mif{(card(lines) — 1), (card(columns) — 1)}.
Factor analysis of Table 1 gave two factorial axes. The perce
tage of inertia associated to the first axis is close to 1008¢h®
one hand, the terms of the variable edition dat&é871-1900,
"1901-1930 and "1961-1990 have more weight (79%) in the
construction of the first axis compared to the other editiates.

On the other hand, we also find that the selection deciss: "
lected' has a significant contribution of 96% in the construction
of the first axis (the modality "Not selected" contributesydior
3.97%). Figure 2 shows at the same time the modalities irs line
and the modalities in columns on the same figure. This allawvs u
to build links between the terms "date of edition" and the mo-
dalities "decisions selection of the document". Accordioghis
simultaneous representation, we notice that all the iaterf the
edition date are close to the decisidwdt selectet!. This obser-
vation is due to the large number of documents rejected ih eac
date of edition. Nevertheless, the representation of@diiates
between 1781-1840 and between1931-1990 are more likely

to be selected than others. In the same way, documents Ipedblis

formats with the selection decisions of documents.
The test of independence applied on Table 2 showed that the tw
variables are linked since the value pf is greater than zero
(x% = 1313304 ). The critical probability of this test is less than
2.2 x 1016 which makes the interest of the CFA on these data
beyond doubt.
Even if the intensity of the connection between the two \des
is weakV —Cramer = 0.25366< 0.5, we have chosen to analyse
our data by a correspondence factor analyse in order toifgent
the relationships between formats and their selectiorsieti
The factorial analysis of Table 2 has given two factorialsaséne
clouds of rows and columns are well presented by the firsbfact
rial axis since it expresses around 100% of the total inertia
According to the Figure 3, the first factorial axis separates
the two terms Not Selected” and "Selected”. We note also that the
"not selected" documents are close to the origin of the first axis.
In fact, the large numbers of the not selected documents amdp
with the number of selected documents influence the calonlat
of the independence model.

between 1841 and 1930 are much more rejected. However onéOn this figure, we can also visualize and interpret the caiores

should keep in mind that the intensity of these relatiorslipe
weak and we cannot use them alone as predicitive variablés. T
weakness cloud be easily explained by the fact that oth&rieri
should be considered for the selection decision.

Document Formats study

In terms of bookbinding we often talk with the terms of for-
mat to describe the size of documents. According to intetoal-
mentation of the BNF, we use the format-folio (FOL)" when
we fold the press papers oncén-guarto (8) in the case when
we fold the press papers twicen-octavo (4) in the case when
we fold the press papers three times amdsixteen (16) in the
case when we fold the press papers four or more times. In tee ca

that exist between the two variables. We notice that the meats

in "16", "8" and 'FOL" have a tendency to be not selected since
these representations are close to the representation ddlityo
"Not Selected”. This proximity can be interpreted by the lack of
selected documents in the categories of document format.
Documents in formatGR FOL" and "4" have positive coordi-
nates on the first axis. These formats have more selected docu
ments compared to other formats. The calculation of thereont
butions of rows and columns in the construction of the facto-
rial axes allows us to select the main points contributoryhim
construction of the principal axis. The modalit$elected" has

an important contribution of 96.13% so we can say that thé firs
axis represent perfectly the decisions of document’s daoep.

where we do not fold the press papers we use the document forThe format 4" contributes decisively in the construction of the

mat "in-plano (GR FOL).
As we specified in the first part of this section, we want to ptud
the relationship between document formats and the setedge

first axis. These document formats are a feature of selecied d
ments. We can conclude, according to this analysis thatrdent
formats (GRFOL" and "4") characterize the selected documents.



But, this proximity does not assert that all documents wipias-
sesses those format will be selected due, firstly, to the mesk
of their relationship intensities and secondly to the canxity of
the document selection decision which depends on sevetal$a

at the same time. This is the reason why we decided to operate ¢

Multiple Correspondence Analysis.

Multiple correspondence analysis (MCA)

The MCA offer the opportunity to deal with many variables.
In fact, it can be applied on complete disjunctive table ihat
tersect individuals (documents) in lines with qualitatwagiables
(Bibliographic data) in columns. The value of the elemegtds
1 if the individuali has the modalitk and O if not. The size of
this table is equal td x K with | is the number of documents and
K is the number of modalities of our variable. The main focus of
the MCA is the study of the relationships between modaldisd
variables. As in Principal Component Analysis (PCA) [1]8]

09

+ Llangues
08

# Countries
0,7

06

# EditionDates
0,5

04

First factorial axis

03

¢ Format
0,2

0,1

o |4 SelectionState

o] 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Second factorial axis

FIGURE 4. Representation of qualitative variables according to the two first

we try to draw the links between variables. These links can be factorial axes

studied either two by two as in CFA or globally.

MCA method

According to [1], studying the similarities between modali
ties, implies to define the distance which separates theftrtwloe
modalitiesk andk’ assimilated to each group of individuals. One
way to compare these two modalities is to count the indiM&lua
who have one or both of these modalities.
As in the CFA, we should begin our analysis with the construc-
tion of the clouds of modalities and variables using theofeihg
formulas :

Xik
fik:m ©))
e ok Ik
f"‘*i: IxJ  (IxJ) @
K e 1
f"_k;(l xJ) 1 ®)
Where :
- Xl] € {01}

— | the number of documents

— J the number of variables

—iel.1]

- je1.J]

The distance between two modalities of complete disjuactiv
table is calculated using the following formula :

I 1 f f 4
d2, (k,K) = f(;kf "‘)
X2 ( ) i; fie fok fok’

Then, as in PCA, we try to find the axes that maximize the
projected inertia of the cloud of variables and modalitiésve
use orthogonal axes, we can have plans that maximize thiginer
of the cloud of variables and modalities. The eigen vectoeds
definition orthogonal. Moreover, the eigenvalliecan also be in-
terpreted as the inertia of the cloud projected on the axiamf
s. Therefore, the biggest eigenvalue represents the maximem
tia of our cloud of variables or modalities. To use this metha
our study, we constructed a data table which includes 5blasa

(6)

which are :Date, Language, Country, Format and Selection State
we added to our CFA database some informations about the coun
try 2 and languagé of the documents because we know that the
BNF’s mission is to treat the French national heritage ame-es
cially the French documents. Then, theoretically, docusérat
contain these two criteria have more chance to be selectesl. T
number of documents examined in this analysis is the same as i
our previous studies (20 411 documents).

Results and discussion

We began our analysis by presenting the cloud of variables
according to the first two factorial axes. Then, we have rdfomg
analysis by a study of relationships between variables anana-
lyzed also the relationships between the terms of thesablas
to clarify our study.
The variables can be plotted by calculating the correlatidios
between the coordinates of individuals on one axis and efch o
the variables. According to [1], if the correlation ratiotiveen
the variablej and axissis close to 1, this means that individuals
(documents) with the same modality (for this qualitativéalale)
have neighbor coordinates in this agis
In our study, according to the plane representation of tbedbf
the variables, we find, on the one hand, that varidlaeguage,
Country and Edition datare related to each of the first two axes
(see, Figure 4). On the other hand we note that the quaétativ
riable Formatis more related to the first axis than to the second
one(see, Figure 4) According to [1], in MCA, the percentafie o
inertia associated to the first axis is lower than in PCA. Ti&is
because, in ACP for example, only linear combination aresicon
dered : this mean that only one axis can represent all vasabl
these are highly correlated with each other. Seemingly iPAMC
we study much more general links : if we study two variables th
haveK; andK; modalities we need at least "nflg;,K|) — 1" di-
mensions to represent the relation between two variables.

3. The National Library of France uses the iso code in ordeatoe
the country of document http ://www.iso.org/iso/fr/fréncountry names
and code elements

4. The National Library of France uses the iso code in ordeatoe
the language of document http ://fr.wikipedia.org/wikéte des codes
ISO 639-2



In our study, we note that the decrease of the eigenvaluesrizc
regular from the third factorial axis. As a consequence, e w
interpret here only the first two factorial axes althoughsiiri-
teresting to interpret the following axes. The simultarsempre-
sentation of modalities of the qualitative variables ardhiiduals
(Documentis not highly efficient. In fact, we obtain a cluttered
representation which makes our interpretation difficull &rac-
curate (see Figure 5).

Nevertheless, MCA statistics show a positive coordinateso-
dalities4 and 16 of variable" Format and a negative coordinate
for modality 8. Furthermore, on the same axis, we also notice that
the coordinate of Selectetd modality is positive whereas the co-
ordinate of the modalityNot Selectetlis negative. The automa-
tic description of the second axis also shows that the coate$

of formats FOL and GR FOL are positive whereas the coordi-
nates of formatg, 8 and 16 are negative. Based on these results,
we can say that the first axis represents the documeris§ and

4 (resp.8) and which are selected (resp. not selected) after the
selection process of documents. We can also deduce thag¢the s
cond axis represents the documents in fornka@@: andGR FOL
(resp.4, 8 and 16) that are not selected (resp. selected) by selec-
tion departments at the BnF.

Often a multivariate analysis is completed by a univariately

sis to characterize some variables. In this step of our study

MCA factor map
=
o
~
‘£
(=]
E L0 "‘
T T 1 T T T
-4 -2 0 2 4 6
Dim 1 (1.202%)
FIGURE 5. The simultaneous representation of modalities of bibliographic

variables and documents

2 . .
constructed &< test of independence in order to evaluate the re- According to Table &, we find that 99.71% of documents in

lationship between the variable of interest (in our castetsion
state") and other variables. The more this test is signifidhe
more the modalities considered and the qualitative vaeghle
related. According to [1], the critical probabilityp{value@ mea-
sures the significance of the test . Therefore, the more the cri-
tical probability for thex? test is smaller the more the assumption
of independence is questionable and the more the quaditadiv
riable characterizes the variable of interest.

In our study and according to the Table 3 we notice that the va-
riable "Format is the most linked to the variable of intereState

of selectior.

Table 3 : Description of the variable "
other qualitative variables

Selection State " by the

Critical probability
Format 4.341334e-283
Country 1.214759e-80
Date 3.869601e-72
Langue 3.660244e-16

Another way of interpreting links between variables is
done by the study of links between the modalities of these va-
riables.Then, we characterize in this part each modalityhef
variable of interest "Selection State" by the modalitiesotifer
variables. The test valué is a tool that contributes to the explo-
ratory and descriptive approach of large spreadsheetsnifiify
our analysis, we divided our study in two steps. First, waufoc
on the analysis of the modalityNot Selected!. For this, we adap-
ted the method presented in [1] which gives a table that amta
qualitative variables sorted from the most to the leastifaamt
when the modality is over-represented (value-test is tiositige)
and from the least to the most significant when the modality is
under-represented in the class (the value-test is therinega

format "16" are not selected ; 25.19% of the not selected docu-

ments are in format26" and 24.29% of documents processed in
our study are in format16". The critical probability of the test
(5.54x 10~ %) is low and the associated value-test is328 The-
refore, we can conclude that format6" characterizes very well
the modality ‘Not Selectetl We also find that the formatsl6"
and '8" and the editions dates1901-1930 characterizes more
the documents not selected. We remark also that contraripad w

we thought at the beginning of our analysis the French doatsne

characterize more the modality "Not Selected" than the fityda
"Selected". This result is logical since on the one hand teaéh
documents are the majority of BnF collection (and then a huge
part of them can be not selected), and on the other hand, the fo
reign documents are generally programmed in specialsiziigit
tion projects in which the BnF tries to select most of the docu
ments. As well to study the modality "Selected", we adopte t
same previous analysis.

Table 5° shows the results of this operation. According to these
results, we found that 11.28% of documents in formttadre ac-
cepted; 72% of documents accepted are in forrdat 24.66%

of documents processed in our study are in forn#dt The cri-
tical probability of our test is (% x 10-179) and the associated
value-test is (2&7). Furthermore, 19% of the documents BR

5. Cla/Mod: The percentage of documents that have the modality "
and that is not selectetpd/Cla : The percentage of not selected docu-
ments that have the modality™; Global : The percentage of documents
having the modality I"'; p-value: The critical probability ;V-test: The
distance between the individual's average having the nitgdal' and the
overall average

6. Cla/Mod : The percentage of documents that have the modality
"i" and that is selectedod/Cla: The percentage of selected documents
that have the modalityi" ; Global: The percentage of documents having
the modality 1"; p-value: The critical probability ;V-test: The distance
between the individual's average having the modalitydhd the overall
average



Table 5 :Description of " Selected " modality by the modalities
of the others qualitative variables (XXX : Language not men-
tioned, XX : Country not mentioned)

FOL" are selected and 8.11% of selected documents are in for-
mat "GR FOL"; 1.65% of documents processed in our study
are in format GR FOL". The critical probability of this test is

equal to (2601 x 1025) and the test-value associated is equal Cla/Mod| Mod/Cla| Global| p-value v-test
to (1061).Therefore, we conclude that the formdt 'and "GR 4 11.28 71.98 24.29 | 14 179 28.57
FOL" characterizes the selected documents. 10
We notice also that 7.51% of documents printed betwd&61- 1961y 7.51 51.33 26.41 | 6.310°% | 15.16
1990 are selected and 51.33% of selected documents are prin- 1990
ted between1961-1990. 26.41% of documents processed inour | GR | 19 8.11 165 [ 2610 | 10.61
study are are printed betweefh961-1990. The critical probabi- FOL
lity of our test is (63 x 10-°?) and the associated value-testis | ma | 26.31 | 3.8 055 |6.410'" 1835
(15.16). XXX | 11.04 6.84 24 8.06 6.83
10—12
Table 4 :Description of *  Not Selected " modality by the modali- XX 11 6.84 2.4 9.46 6.81
ties of the others qualitative variables 10-12
Cla/Mod| Mod/Cla| Global | p-value v.test sn 3148 | 2.15 026 | 210 6.70
16 99.71 25.19 2429 | 5.54 18.32 dz 13.37 2.66 0.76 1.45 3.98
10_75 10—6
8 | 9952 | 2683 | 2591233 17.6 1931 539 | 16.98 | 12.17 | 6.83 3.98
10 % 1960 10°5
1901} 98.41 | 18.72 | 1829 | 16108 [ 878 oa | 3333 | 038 004 | 811 4.81
1930 10—3
1871- 98'04 22'26 21'82 2'23 8'2 ....................................
1900 10716
fr 96.97 60.17 59.65 | 7.39 7.4
10—14
FOL | 97.53 | 23.81 23.47 | 2.12 5.98 projects, are involved in the selection decision of docusiddn-
10°° fortunately, these data are not annotated in BnF datab#@ibes.
eng | 98.34 | 7.87 7.69 | 2.36 5.16 makes the estimation of selection decisions of documeritshis
107 bliographic data difficult. Therefore if we want to provideaml
spa | 98.40 | 4.09 4 1.98 3.72 able to help the selection department of the BnF, we mustlenri
104 our data especially with physical and intellectual charastics.
gb 98.86 2.66 2.59 2.59 3.65
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