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Abstract: Numerical information in written texts impacts their readability and
is considered complex for people with cognitive disabilities by the Easy-to-Read
guidelines. This paper presents Simple.Text, a rule-based system designed to auto-
matically simplify all numerical expressions deemed complex, with a focus on Rules
19-25 from Section 6.2 of the Easy-to-Read guidelines. The results from the eval-
uation indicate a high precision and accuracy in numerical phenomena detection
and transformation, although with some limitations. This system proves to be an
efficient and cost-effective tool for the simplification of numerical expressions.
Keywords: Numerical expressions, Easy-to-Read (E2R), rule-based system, cogni-
tive disabilities.

Resumen: La informacién numérica en los textos escritos afecta a su legibilidad y
las pautas de Lectura Facil las consideran complejas para las personas con discapaci-
dad cognitiva. Este articulo presenta el sistema Simple.Text, un sistema basado en
reglas disenado para simplificar automaticamente todas las expresiones numéricas
consideradas complejas, que aborda especificamente las reglas 19-25 de la Seccion
6.2 de Lectura Fécil. Los resultados de la evaluacién indican una alta precisiéon y
exactitud en la deteccién de fenémenos numeéricos y en su transformacion, aunque
con algunas limitaciones. Este sistema demuestra ser una herramienta eficiente y
rentable para la simplificacién de expresiones numéricas.

Palabras clave: Expresiones numéricas, Lectura Fécil, sistema de reglas, discapaci-
dad cognitiva.

1 Introduction
As a way of example, percentages like
“20%” are transformed into descriptive ex-

Numerical information in texts impacts their
readability (Rello et al., 2013). The sim-
plification of this information is required to
guarantee an egalitarian access to informa-
tion. Facilitating the understanding of lan-
guage helps citizens to properly exercise their
rights and obligations.

The Easy-to-Read guidelines (AENOR,
2018) include several rules for the simplifi-
cation of numerical expressions, namely Sec-
tion 6.2, Rules 19-25. These basically en-
tail the clarification of percentages and frac-
tions, dates and hours, and ordinal numbers,
amongst others.
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planatory clauses in order to avoid using the
symbol “%” and providing a more compre-
hensible quantity. The target audience of
these recommendations is people with cog-
nitive disabilities, especially dyslexia and
dyscalculia, which are particularly affected
by numerical expressions, but not limited to
those people.

Previous works emphasise how difficult
some numerical expressions are to process
and suggest that numbers are more read-
able in figures than in letters for people with
dyslexia (Rello et al., 2013). Additionally,
numerical expressions also pose comprehen-
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sion problems for people with limited educa-
tion (Bautista et al., 2011). As can be seen,
this issue affects a wide sector of the popu-
lation that could benefit from more accessi-
ble texts. Therefore, Automatic Text Sim-
plification (ATS), “a technology for produc-
ing adaptive texts by reducing their syntactic
and lexical complexity to make them read-
able for a user group of users” (Bott and Sag-
gion, 2012), can be of assistance in the sim-
plification of numerical phenomena for any
target audience.

The purpose of this paper is to present a
rule-based system, Simple.Text, to simplify
all of the numerical expressions considered
complex in Section 6.2, Rules 19-25, from the
Easy-to-Read guidelines. This tool is devel-
oped within the ClearText project!, funded
by the MCIN/AEI/10.13039/501100011033
Government and the FEuropean Union
NextGenerationEU/PRTR (grant reference
TED2021- 130707B-100) and developed by
the GPLSI research group? of the University
of Alicante.

This paper is structured as follows: Sec-
tion 2 includes a literature review covering
ATS tools for numerical expressions; Section
3 presents the papers’ objectives and method-
ology; Section 4 delves into the rule imple-
mentation in the system, by describing every
category identified and transformed by the
system; Section 5 presents the Simple.Text
system; Section 6 describes the system eval-
uation while Section 7 details its findings.
Lastly, Section 8 concludes with the future
work ahead.

2 Related Work

Previous works in the ATS of numerical ex-
pressions are scarce. We depart from the
findings from an empirical study in Bautista
et al. (2012) on a parallel corpus of original
and manually simplified Spanish texts, along
with a survey. This study focuses on the sim-
plification of numerical expressions with the
intention of implementing the rules computa-
tionally, but no actual simplification system
is presented.

Similarly, in Drndarevi¢ and Saggion
(2012), we also encounter the findings of an
analysis of a parallel corpus in Spanish (orig-
inal and simplified) where numerical expres-
sions are taken into account for the devel-

https://cleartext.gplsi.es/
*https://gplsi.dlsi.ua.es/
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opment of a simplification system for Span-
ish. More particularly, (1) the replacing of a
word with a figure (“cinco” turns into “5”);
(2) the rounding of big numbers (“mds de
540.000 personas” turns into “medio millén
de personas); (3) the rounding by elimina-
tion of decimal points (“1,9 millones” turns
into “2 millones”); (4) the simplification of
noun phrases containing two numerals in plu-
ral and the preposition of by eliminating the
first numeral (“cientos de miles de personas”
turns into “miles de personas”); (5) the sub-
stitution of words denoting a certain num-
ber of years (decade, centenary) by the cor-
responding number; and (6) the representa-
tion of thousands and millions in big numbers
expressed by means of a word (“17.000” be-
comes “17 mil”).

To our knowledge, the earliest rule-based
system that addresses such issues with a lex-
ical transformation component and a syn-
tactic simplification module is present in
Bautista et al. (2013). There we can find
a first approximation to the task of simpli-
fying numerical expressions automatically in
a text and to varying degrees of difficulty.
More specifically, the following replacements
are considered: (1) replacing decimal per-
centages with percentages without decimals;
(2) replacing decimal percentages with ratios;
(3) replacing percentages with ratios; (4) re-
placing decimal percentages with fractions;
(5) replacing percentages with fractions; (6)
replacing ratios with fractions; (7) replacing
numerical expressions in words with numeri-
cal expressions in digits. This proposal is for
English, but with the intention of developing
a version for Spanish.

In Bautista and Saggion (2014), the re-
searchers present a rule-based lexical compo-
nent for the simplification of numerical ex-
pressions in Spanish texts based on survey
choices for simplification. The system is com-
posed of: (1) text processing using FreeLing;
(2) the transformation of the FreeLing out-
put into XML representation; (3) the appli-
cation of grammars for numerical expression
recognition; (4) the simplification of target
numerical expression; and lastly, (5) a sen-
tence rewriting stage. Among the numer-
ical expressions tackled in this work, there
is the rounding of percentages (“18,55%” is
transformed into “19%”) but not the simpli-
fication of the percentage in itself, as rec-
ommended by the European Easy-to-Read
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guidelines (AENOR, 2018).

Lastly, an ATS system for Spanish is pre-
sented in Bautista et al. (2017), where the
following phenomena are considered: (1) par-
titive numerals like for example, “un millén”
(a million) or “una centena” (“a hundred”);
(2) monetary expressions consisting of quan-
tity and the monetary unit, as in “ 2.000
ddlares” (“2,000 dollars”); (3) fractions and
percentages, like “34%”, are substituted with
the lemma “34/100”; and (4) physical mea-
sures, for example, “30 km/h”.

As can be observed, apart from the
scarcity of systems for the simplification of
numerical expressions in Spanish, the papers
presented offer a partial and not a global
solution to the simplification of numerical
expressions. That is, these do not encom-
pass the entire range of numbers identified
as obstacles in the Easy-to-Read guidelines.
Thus, we propose a rule-based system to
tackle the entirety of these numerical phe-
nomena described in the Easy-to-Read guide-
lines (AENOR, 2018).

3 Objective and Methodology

The objective of this paper is to identify and
resolve the complexity associated with the
numeric phenomena deemed as difficult to
comprehend by the Easy-to-Read guidelines
(AENOR, 2018) in a rule-based system by
transforming them into simpler expressions.

As the Easy-to-Read guidelines are of-
ten general and flexible rules, the collabora-
tion with the non-governmental organisation
APSAS3 has enlightened the path by defining
the restrictions to such rules. This NGO has
a group of expert Easy-to-Read validators
with cognitive disabilities. From this collab-
oration, we have been able to define and re-
strict several rules that were rather loose. For
example, Rule 19 in Section 6.2 suggests us-
ing Arabic numerals. However, for the num-
bers “100” and “1000”, APSA recommends
using the written version (e.g. “cien” (a hun-
dred) and “mil” (a thousand), respectively).
Drawing on the expertise of APSA’s special-
ists in text simplification and validation ac-
cording to the Easy-to-Read guidelines, we
opted to incorporate their insights and rule
specifications into our system. This decision
was made to leverage their expertise on the
matter, contributing to the creation of a more

3https://www.asociacionapsa.com/
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effective system thanks to this synergy.
Our methodology consists of the following
steps:

e 1. Developing a system for the identifi-
cation and transformation of numerical
expressions in Spanish texts.

e 2. Building a rule-based system for auto-
matic simplification of numerical expres-
sions.

e 3. Evaluating the automatically simpli-
fied output.

4 Rule Implementation

All the rules contemplated in this system cor-
respond to Section 6.2, the lexical simplifica-
tion section, in the Easy-to-Read guidelines
(AENOR, 2018). Many rules include more
than one transformation or implementation.
Table 1 includes a summary of each rule im-
plemented by the system and its correspond-
ing rule number plus an example.

First of all, it is necessary to identify num-
bers in the text whether they are expressed in
letters or figures. For this reason, it is imper-
ative to undertake a preliminary processing
in order to identify and resolve numbers in
letters. In this preprocess, numbers in letters
are identified using SpaCy library.* Once a
number written in letters is identified, then
it is replaced by its corresponding Arabic nu-
meral using a predefined dictionary. Then,
the process to identify and resolve numbers
is run.

The process is divided into two phases: (i)
identification and (ii) resolution. The identi-
fication phase is carried out using the SpaCy
tool (part-of-speech tagging) in order to de-
termine if a word begins and finishes with
numerical characters. In that case, we will
regard it as a number to be treated in the
resolution phase.

The resolution phase requires different
converting rules depending on the type of
number identified. Consequently, it is essen-
tial to determine to which numerical category
each of the numbers identified in the iden-
tification phase belongs to. This is accom-
plished in the following order: dates, times,
telephones, percentages, ordinals and Roman
numerals and other quantities. In this way,
in order to assign a number to a category,
we first verify that it has not been identified

‘https://spacy.io/
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Rule Numerical expression | Original Easy-to-Read

Rule 19 | Figures dos 2

Rule 19 | Rounding quantities 139 mas de 100

Rule 19 | Explain big numbers 60.000 60 mil

Rule 20 | Phone numbers 123456789 123 45 67 89

Rule 21 | Ordinal numbers primero, undécimo primero, 11

Rule 22 | Percentages 20% 2 de cada 10

Rule 23 | Dates 01/01/(20)20, 01-01-(20)20 | 1 de enero de 2020
Rule 24 | Time 23:30 11 y media de la noche
Rule 25 | Roman numbers Jaime I Jaime primero

Table 1: Summary of the rules implemented.

in any of the previous categories, and then
we check if it complies with the identifica-
tion rule of that particular category. This
sequential order is necessary to prevent in-
correct and duplicate substitutions.

The following subsections include the dif-
ferent numerical expressions or categories
considered complex for people with cognitive
disabilities by the Easy-to-Read guidelines.
Each category is defined, followed by an ex-
planation of its detection pattern and resolu-
tion or transformation process.

4.1 Dates

According to the Easy-to-Read guidelines,
compact dates expressed with hyphens or
slashes are not recommended. These in-
clude orthotypographic symbols that can be
complex to process (Section 6.2, Rule 23,
(AENOR, 2018)). This recommendation
closely aligns with Rule 8 in Section 6.1
(AENOR, 2018), which specifies that these
orthotypographic symbols should be avoided.

The identification of dates is achieved by
using a regular expression. By utilising this
regular expression, dates following the format
DD/MM/YY(YY) are identified. It must be
pointed out that the year can be two or four
digits and expressed by means of a hyphen or
a dot as a separator.

To transform the detected dates into the
recommended format, a dictionary is utilised
to establish the relationship between months
in letters and months in numbers. Hence,
dates such as “12/04/2020” or “12-04-20”
should be displayed fully written, as follows:
“12 de abril de 2020”.

4.2 Times

To identify whether a number represents a
time, a regular expression is used to detect
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the format “hh:mm”. When it comes to the
automatic simplification of time, time slots
are highly cultural. In Spanish these are:

e In the morning (from 06:00 to 12:59),
e.g. 6 y media de la manana.

e In the afternoon (from 1:00 p.m. to 8:59
p.m.), e.g. 1y 20 de la tarde.

e At night (from 9:00 p.m. to 12:59 a.m.),
e.g. 6 y 35 de la tarde.

e In the early morning (from 01:00 to
05:59), e.g. 3 menos cuarto de la madru-
gada.

Therefore, set hours (e.g. o’clock, quar-
ter past, half past and a quarter to) are al-
ways written (e.g. en punto, y cuarto, y me-
dia, menos cuarto). Consequently, instead
of “23:30 PM”, the simpler written version
should be “11 y media de la noche”. In-
between times, like “10:10 AM” or “23:35
PM” should be transformed into “10 y 10
de la manana,” and “11 y 35 de la noche”,
respectively.

4.3 Telephone Numbers

If the identified number in the text consists
of nine consecutive digits, and the sentence
in which the number appears contains the
word “teléfono” (telephone) or “mévil” (mo-
bile) either two words before or after the nine
consecutive digits, it will be classified as a
telephone number. In such instances, the cor-
rect transformation resolution is to separate
the nine consecutive digits with spaces fol-
lowing a 3-2-2-2 structure (e.g. 123 45 67
89).

4.4 Percentages

Concerning the simplification of percentages,
it is recommended to find alternative rephras-
ing options, as orthotypographic symbols
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such as “%” are regarded as complex (i.e.
Section 6.1., Rule 8, (AENOR, 2018)). Thus,
if the character after the number is the per-
centage symbol (%), then the number is cat-
egorised as a percentage (e.g. 20%, 37%).

Once identified, it is then substituted with
an analogous expression using a rule that re-
places the number and the percentage symbol
with the number and a text. This text varies
depending on whether the amount is divisi-
ble by 10 or not. On the one hand, when the
number is divisible by 10, the text is “ x de
cada 10” (x out of 10). On the other hand,
when the number is not divisible by 10, the
text is “x de cada 100” (x out of 100). this is
exemplified below:

e “20%” is simplified as “2 de cada 10” (2
out of 10).

o “37%” is simplified as “37 de cada 100”
(37 out of 100).

4.5 Ordinal Numbers

In line with the Easy-to-Read guidelines, the
use of ordinal numbers should be changed to
cardinal. Nevertheless, our collaborators af-
firm that written ordinal numbers from one
to ten are understood by people with cog-
nitive disabilities and do not need to be
changed, according to their experience. For
example, “primer/primero(s)/a(s)” (first),
“segundo(s)/a(s)” (second), “tercer, ter-
cero(s)/a(s)” (third), etc. Thus, these remain
ordinal and in written form, as the validators
understand them. However, from eleven on-
wards, these are changed to cardinal num-
bers: “undécimo” (eleventh) is changed to
“11”. Therefore, an example such as “Juan
vive en la planta 182/decimoctava” (Juan
lives on the 18th/eighteenth floor) should be
reworded to a simpler version using cardi-
nal numbers, like the following: “Juan vive
en la planta nimero 18” (Juan lives on floor
number 18). The detection and substitution
are performed by using a dictionary that has
been manually created specifically for this
purpose.

4.6 Roman Numerals

As for the named entities when these are
proper names of kings, Roman numerals
adapt to letters. Nevertheless, they do not
undergo a double adaptation from Roman
numerals to letters and from ordinal numbers
to cardinals in the first ten cases:
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e “Jaime I” (James I) changes to “Jaime
primero” (James the first).

e “Siglo XX” (20th century) becomes
“Siglo 20” (20 century).

Even though the Easy-to-Read guidelines
(AENOR, 2018) indicate including “que se
lee” (what reads as) when treating these cases
(e.g. Alfonso X que se lee Alfonso décimo),
our collaborators indicated that it is much
more straightforward to do it in this way. In
order to detect and replace Roman numerals
a Roman Phyton Library® is used.

Within the Roman numerals, it is neces-
sary to distinguish kings’ names (e.g. Jaime
I) since the resolution process is different.
This case is identified when Named Entity
Recognition (NER) + Roman numeral ap-
pears in the text. Upon detection using
SpaCy, the Roman number is replaced by the
corresponding ordinal number (e.g “Jaime I”
becomes “Jaime primero”).

4.7 Other Quantities

If the detected number has not been consid-
ered in any of the above categories, then it is
regarded as a quantity. To identify them, a
regular expression is applied to detect num-
bers with or without (1) a thousands sep-
arator or (2) a decimal point for decimals.
The substitution process is subdivided into
the following subsections:

4.7.1 Figures

It is recommended to write numbers in fig-
ures up to 1,000, that is, from 1 to 999. This
is already done in the preprocessing phase ex-
plained in Section 4.

4.7.2 Explain Big Numbers

From there, big numbers are changed to a
hybrid format where part of the number is
written with Arabic numbers and the rest is
expressed in written format: “2 mil” (2 thou-
sand). This approach replaces the zeros with
their textual equivalent, rather than repre-
senting them as numerals. This complies
with the Easy-to-Read guidelines (AENOR,
2018), which state that numbers with many
digits are difficult to read and, thus, writing
them in letters can make them easier to un-
derstand. To facilitate their understanding,
alternative options are contemplated, such
as:

®https://pypi.org/project/roman/
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e Qualitative comparisons (e.g. as many
people as those who live in Granada).

e Replacement by terms such as “ several”,
“ thousand” and others when the con-
text allows it.

When it comes to numbers, what is con-
sidered big is open to interpretation. The
Easy-to-Read guidelines are flexible in so
much that these do not set a limit in princi-
ple: it depends on the validation sessions and
whether it is understandable or not there.
Most of the time it depends on the con-
text and the relevance that this number in
question has in the text. Currently, ac-
cording to the validation groups working on
this project, we established that the number
from which we would apply this is “10.000”
which is transformed into “10 mil” (10 thou-
sand). That being said, “100” and “1.000”
are also transformed into “cien” (a hundred)
and “mil” (a thousand), as previously dis-
cussed in Section 3.

4.7.3 Rounding Quantities

Rounding numbers is recommended by the
Easy-to-Read guidelines (AENOR, 2018) at
the expense of losing precision. This is ap-
plied to decimal numbers (e.g. “1.3” is
rounded to “17) and other quantities. That
is, “1.999” is rounded to “casi 2 mil” (al-
most 2 thousand). Nevertheless, some excep-
tions are contemplated, like ticket prices, won
prizes, and others, although no implementa-
tions are applied yet in this regard until we
enter the project’s meaning and disambigua-
tion module.

5 The Simple. Text System

The current version of the Web App allows
for the selection of (1) individual language
phenomena simplification, enabling the sim-
plification of specific language phenomena
such as superlative forms or -mente adverbs,
amongst others; (2) language level simplifi-
cation, which offers the choice of simplifying
the entire palette of linguistic phenomena or-
ganised by language levels (currently limited
to lexical and syntactic); and (3) applying all
simplifications at once. Subsequently, users
submit the text for simplification on the top
box and obtain the output in the box below.
Figure 1 illustrates an example of simplifica-
tion in the current preliminary interface.
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6 System FEvaluation

The system evaluation is performed by de-
tecting and resolving the numeric phenom-
ena in 5,000 texts from the CLEARSIM cor-
pus, which contains texts from the public ad-
ministration. This accounts for one third of
the total texts in that corpus. These texts
were gathered from the official websites of
municipalities in the Alicante area, focusing
on the domains of culture, sports, and leisure.
We utilised the Simple.Text System to iden-
tify and transform the numeric expressions
deemed complex by the Easy-to-Read guide-
lines (AENOR, 2018).

Given the impossibility of presuming com-
plete system detection and transformation,
we conducted a manual evaluation involving
a representative quantity of texts to simplify
and, subsequently, we scaled the results. This
corpus will be available on the project’s web-
site.b To do so, we extracted a representa-
tive number of texts out of the 5,000 texts by
following the Formula 1 presented in (Pita-
Fernéndez, 1996):

B N+ K? % PxQ
COE2%x(N—-1)+ K2+ PxQ

M (1)

The symbols in the equation stand for
the following: N for population, K for the
confidence interval, P for the success prob-
ability, @) for failure probability and E for
the error rate. The values given to each of
these parameters, more specifically, K=0.95,
E=0.05, P=0.5, and =0.5 were taken from
(Vazquez et al., 2010).

After calculating the formula, the result-
ing number of texts M was 89, which then
was rounded up to 90 texts. These texts
were manually analysed by a human to check
the accuracy of both the linguistic phenom-
ena detection and the linguistic phenomena
resolution. The human detection evaluation
yielded 1,597 numerical expressions that are
categorised as follows:

Figures: 966
Written numbers: 178

Decimal numbers: 51
Dates: 14
Hours: 226

Percentages: 11

Shttps://cleartext.gplsi.es/
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Léxico Q
Sintactico
ClearText

Cargar archivo de texto

Texto de entrada libre:

JORNADA "CINE, MUJER Y DEPORTE".

La entrada es gratuita
Os esperamos!!!

entrada es gratuita. Os esperamos! ! !

Elementos detectados:

} Seleccionar archivo [ Ninguno archivo selec

La Concejalia de Deportes de Alicante os invita a la Jornada “Cine, mujer y deporte”

El Ayuntamiento de Alicante, a través de sus Concejalias de Deportes e Igualdad, junto al Club Baloncesto Femenino Cabomar, organizan una
JORNADA denominada "CINE, MUJER Y DEPORTE
Se celebrara en la sala de conferencias del ADDA el proximo miércoles 30 de marzo, a las 18.30 horas.

Contara con la proyeccién de dos documentales y posterior mesa de debate con la presencia de cuatro deportistas del més alto nivel internacional.

JORNADA ™ CINE, MUJER Y DEPORTE ", La Concejalfa de Deportes de Alicante os invita a la Jornada ™ Cine, mujer y deporte ". El Ayuntamiento de
Alicante, a través de sus Concejalfas de Deportes e Igualdad, junto al Club Baloncesto Femenino Cabomar, organizan una JORNADA denominada ™ CINE,
MUJER Y DEPORTE " La ciudadana o el ciudadano celebrara en la sala de conferencias del ADDA el préximo miércoles 30 de marzo, a las 6 y media de la
tarde. Contaré con la proyeccién de 2 documentales y posterior mesa de debate con la presencia de 4 deportistas del mas alto nivel internacional. La

{'lexico’: {'adverbios": [], ‘superlativos": [], ‘numeros’: {'fechas": ], ‘horas": ['18.307], ‘nlimeros de teléfono': [, ‘porcentajes": [], ‘otros niimeros": ['307], ‘nimeros
escritos”: ['dos (2)', ‘cuatro (4)7}, 'romanos’: [I}, ‘sintactico’: {nominalizaciones": [], ‘impersonales’: ['Se celebrara’], ‘complejos’: [[}}

Lectura Facilitada

Figure 1: Simple.Text Tool.

e Ordinal numbers (both written and in
figure): 92

e Roman numbers: 53

e Phone numbers: 6

After this initial human detection, an eval-
uation of the system’s detection and transfor-
mation was performed.

7 Discussion of Results

This section discusses both the detection and
transformation of numerical expressions in
the current version of the Simple.Text sys-
tem.

The results for the detection of numerical
phenomena are presented in Table 2, which
includes a description of the accuracy, preci-
sion, recall and Fl-score (Derczynski, 2016)
for the detection of every single numerical ex-
pression analysed. Regarding the detection
of the numerical categories, we observe an
overall good detection except for telephone
numbers, dates, times, ordinal numbers and
Roman numbers. Some of these issues are
caused due to the different ways in which au-
thors express these phenomena in the text.
For example, telephone numbers separated
with a full stop (e.g. 123.456.789) or in be-
tween hyphens (123-45-67-89) were not iden-
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tified. Similarly, telephone numbers correctly
written according to the rules in the orig-
inal texts were not identified as such, but
as quantities. Dates expressed in the for-
mat DD.MM.YYYY were not detected and
times with the abbreviation h (hours) adja-
cent to the last numeral character prevented
the identification of times (e.g. 07:00h).
Text 1043 is a representative example with
22 cases of times expressed in this way but
not detected. Similarly, quantities followed
by symbols such as €, km, etc. prevented
the detection of such figures. Roman num-
bers is the only category with precision be-
low 1. This happened due to the detection
as Roman numbers of entities that were not
numbers (e.g. the abbreviation C'C, “Centro
Comercial”, meaning “shopping centre” was
identified as a Roman number). This could
be counteracted with the dictionary covering
abbreviations, which is a step we will poten-
tially take in the near future.

Concerning the transformation of the cat-
egories (see Table 3), all of them perform cor-
rectly (e.g. 1) except one quantity that is
not rounded (e.g. 1.125) and 16 Roman num-
bers that are transformed in an incorrect way
(e.g. Jaime IT as Jaime 2 instead of Jaime se-
gundo). Both of these are system errors and
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Category Accuracy | Precision | Recall | F1
Figures 92.96 1 92.96 96.35
Rounding quantities | 98.03 1 98.03 99.01
Explain big numbers | 96.62 1 92.62 98.28
Dates 0.5 1 0.5 66.66
Times 60.61 1 60.61 75.48
Percentages 1 1 1 1
Ordinal numbers 66.30 1 66.30 79.73
Roman numbers 70.66 70.66 1 82.81
Telephone numbers 16.66 1 16.66 28.57

Table 2: System evaluation, data detection. All the data expressed in percentages.
Category Accuracy | Precision | Recall | F1
Figures 99.88 1 99.60 99.88
Rounding quantities | 1 1 1 1
Explain big numbers | 1 1 1 1
Dates 1 1 1 1
Times 1 1 1 1
Percentages 1 1 1 1
Ordinal numbers 1 1 1 1
Roman numbers 69.81 1 69.81 82.22
Telephone numbers 1 1 1 1

Table 3: System evaluation, data transformation. All the data expressed in percentages.

this evaluation will help us fix these issues in
a later system version.

Another issue we encountered is the fact
that we need more context or meaning to de-
termine if, for instance, “1999”, is a quan-
tity or a year. Out of 198 correct roundings,
114 were years and not quantities. Therefore,
57,57% of correct figure transformations are
technically not correct with respect to the
text. It remains imperative to establish a
method for resolving ambiguity in such in-
stances in future meaning and disambigua-
tion modules in the project.

In that regard, previous works already
highlight the importance of simplifying tak-
ing into account the local context of the sen-
tence (Bautista and Saggion, 2014). For in-
stance, in a context where a comparison is
taking place, if rounding is applied, no infor-
mation will be transmitted. See the exam-
ple provided by the authors: “The numbers
of dissolutions are maintained at 2010 sim-
ilar to those of 2009, 22,435 versus 21,875,
with a slight increase of 2.56%” (Las cifras
de disoluciones se mantienen en 2010 simi-
lares a las de 2009, 22.435 frente a 21.875, con
un ligero incremento del 2,56%.). This case
puts in the forefront the fact that regular ex-
pressions, which disregard context, have their
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shortcomings in cases such as the one exem-
plified. Thus, syntactic awareness is key to
avoiding simplification fails. All in all, al-
though limiting the scope of the transformed
phenomena, we ensure that the transforma-
tions are correct with a rule-based system.

8 Conclusions and Future Work

The main contribution of this research is the
implementation of the entirety of Easy-to-
Read guidelines dealing with numbers to a
rule-based system (i.e. Simple.Text), within
the context of the Clear.Text project. The
advantages of rule-based systems lie in their
precision and ability transform accordingly
with a very cost-effective approach. While
we value the use of Large Language Mod-
els (LLMs), we understand that these are
not strictly necessary for clear-cut and well-
defined specific tasks. When compared to an
LLM, with this approach we gain explainabil-
ity and resources.

With the rule knowledge that we have
gathered for the simplification of numerical
entities, we could define two tasks to solve in
the future: to identify both (1) the numeri-
cal entities and (2) their category in a given
text, which directly refers to the transforma-
tion that it should undertake for its resolu-
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tion and therefore, its simplification. Then,
instead of having a set of rules that are lim-
ited by its disconnect to context, we could
build a corpus to train a machine learning
(ML) model that infers these rules. In this
way, explainability would not be sacrificed,
as many traditional ML models offer explain-
ability.

Overall, we could improve the tool by
creating a hybrid system where the detec-
tion and classification could be performed
with machine learning, deep learning or even
BERT, and the transformation phase to be
performed with rules, which ensures a precise
and accurate transformation. In this way, we
would not need a large simplification corpus
to train a LLM.

Future work also includes the refinement
of the system’s current rules, the continua-
tion of the implementation of the entirety of
Easy-to-Read guidelines and the evaluation
of the system with control and cognitive dis-
abled groups.

More specifically, regarding percentages,
there are some exceptions that will be treated
using an ad hoc dictionary specifically cre-
ated for that purpose, for example, “50%”
will be replaced by “la mitad” (half), as our
collaborators indicate that this construction
is easier to comprehend than “5 out of 10”.
Similarly, fractions will be treated and solved
as percentages, that is, with constructions
that transmit the same information, for ex-
ample, “uno de cada tres” (one out of three)
instead of “1/3”.

Groups of numbers represented in one
word, such as “decena” (ten), “docena”
(dozen), “millar” (thousand), “centena’
(hundred), “centenario/a” (centenarian) or
“milenario/a” (millennial), among others,
could also be difficult to comprehend. Al-
though these are not explicitly acknowledged
in Section 6.2, Rules 19-25 in the Easy-to-
Read guidelines (AENOR, 2018), they could
be addressed in future work related to nu-
merical expressions using a dictionary.

The resources created by this project will
be available on Huggingface” and the re-
search group’s GitHub®, as well as the official
webpage of the project.

"https://huggingface.co/gplsi
Shttps://github.com/gplsi
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