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Abstract—Negation and speculation detection are critical for
Natural Language Processing (NLP) tasks, such as sentiment
analysis, information retrieval, and machine translation. This
paper presents the first Arabic corpus in the review domain
annotated with negation and speculation. The Negation and
Speculation Arabic Review (NSAR) corpus consists of 3K
randomly selected review sentences from three well-known and
benchmarked Arabic corpora. It contains reviews from different
categories, including books, hotels, restaurants, and other
products written in various Arabic dialects. The negation and
speculation keywords have been annotated along with their
linguistic scope based on the annotation guidelines reviewed by
an expert linguist. The inter-annotator agreement between two
independent annotators, Arabic native speakers, is measured
using the Cohen’s Kappa coefficients with values of 95 and 80 for
negation and speculation, respectively. Furthermore, 29% of this
corpus includes at least one negation instance, while only 4% of
this corpus contains speculative content. Therefore, the Arabic
reviews focus more on negation structures rather than
speculation. This corpus will be available for the Arabic research
community to handle these critical phenomena®.
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. INTRODUCTION

Negation and speculation are commonly used linguistic
phenomena, providing information on factuality and the
polarity of facts [1]. Negation is a linguistic property shared by
all human languages [2], which denotes the absence of
something; therefore, negation affects the contextual polarity of
words. On the contrary, speculative language is used to convey
uncertainty about an event or idea. It means there is not enough
evidence in the text to prove whether the information is 100%
true. Consequently, sentences including negation or
speculation may misclassify the opinionated phrases [3] or
inaccurately identifying the medical terms [4], [5]. In order to
efficiently identify instances of these phenomena, it is
necessary to find those words expressing negation and
speculation and then their scope, such as the tokens within the
sentence that are affected by these cues [6]. Since negation and
speculation are language-dependent, they must be addressed in
all-natural languages [7]. Therefore, many studies addressed
them to enhance the performance of Natural Language
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Processing (NLP) tasks and applications in various languages
such as Sentiment Analysis (SA) [8], Machine Translation
(MT) [9], and Information Extraction (IE) [5]. These studies
addressed the negation and speculation scope detection using
rule-based [10] and sophisticated supervised learning methods
[11], [12].

Arabic Natural Language Processing (ANLP) has gained
unprecedented interest in the age of big data and social media
platforms, making it one of the most important research topics,
especially in North Africa and the Gulf Area [13]. Classical
Arabic (CA), Modern Standard Arabic (MSA), and Dialectal
Arabic (DA) are the three primary forms of Arabic [14]. The
Qur'an and ancient literature are written in the CA form. The
MSA is mainly used in education, the official written reports
like newspapers, and formal TV programs. Conversely, the DA
includes all current forms of Arabic spoken, written on social
media platforms, and reviewed applications and websites
where it varies nationally and internationally depending on
location [15]. Since the DA has no syntactic rules and multiple
forms of the same word, ANLP tasks are challenging.

Negation frequently occurs in the Arabic language and is
one of the dominant linguistic methods for changing the text
polarity, so negation detection is highly considered in the
Arabic Sentiment Analysis (ASA) [3]. However, the presence
of negation words in a sentence does not imply that all the
sentimental words are inverted. Still, there are odd cases where
the presence of negation terms may confirm the polarity of the
following lexeme [16]. In the implicit form of negation, a
sentence can be negated without using negation words. The
level of speculative content increases or decreases the certainty
of polarity classification [17]. Few Arabic studies have
addressed the impact of negation and speculation using simple
rules. Hamouda and El-Taher considered the frequency of
negation terms in the ASA task as a classification feature, but
the effect of the negation feature on the sentiment classification
was not clearly mentioned [18]. In 2015, Duwairi and Alshboul
defined six handcrafted rules to handle negation in the Modern
Standard Arabic (MSA) texts in the review domain to enhance
the performance of the ASA [19]. Even though they addressed
the MSA, which follows well-defined rules, the simplistic
approach has proven inadequate for a syntactically and
morphologically rich language like Arabic. EI-Naggar et al.
considered several valences to build a negation-aware classifier
for ASA in MSA and the Egyptian dialect [20]. Later, Assiri et
al. formulated four rules to handle negation in the Saudi dialect
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[21]. In addition, Kaddoura et al. have proposed a system that
inverts the polarity of a sentence’s clause if a negation term
precedes a positive or negative pattern [3]. Regardless of the
improvement in performance in these systems’ experimental
results [3], [20], [21], none handled the implicit form of
negation frequently used in Arabic. Simple rule-based
algorithms cannot handle all the negation and speculation cases
for the various Arabic language forms and dialects [14].
According to the findings of our earlier work, the treatment of
negation scope detection utilizing supervised based learning is
promising [12]. To the best of our knowledge, there are no
available Arabic corpora annotated with negation or
speculation in various domains including the review, newswire
and medical domains. Furthermore, speculation detection in
ASA has not been studied in any research work.

In the last decade, there has been a growing interest in
detecting negation and speculation. Nevertheless, the available
open-access corpora for low-resource languages, such as the
Arabic language [22], are limited compared to the English and
the Spanish languages [7]. Speculation corpora are even more
scarce than those for negation, with the majority focusing on
the biomedical domain. Since negation and speculation are
language-dependent ~ phenomena, the negation- and
speculation-aware models from other languages, such as
English, cannot be applied to the Arabic text because the
syntactic structure of negation in Arabic differs from that in
English. Therefore, developing an annotated corpus with
negation and speculation for the Arabic review domain is
required. It is very important to know that negation- and
speculation-aware systems improve the overall systems
performance [9], [11].

The rest of the paper is organized as follows: Section Il
shows the different sources for our corpus. Section Il details
the annotation guidelines we build for the negation and
speculation texts in the Arabic review domain. The annotation
process and its result including the agreement analysis of the
annotators and the discussion are presented in IV and V.
Finally, Section VI concludes the paper and suggests the future
work.

Il. CorpPUS COLLECTION

This section demonstrates the overall characteristics of the
Negation and Speculation Arabic Review (NSAR) corpus, as
well as a brief description of the texts that compromise it.
Furthermore, general statistics are presented regarding each
source's size and polarity distribution. The NSAR corpus is
comprised of texts extracted from three well-established and
benchmarked Arabic review corpora: Large Scale Arabic Book
Review (LABR) [23], Large Arabic Multi-domain Resources
(LAMR) [24], and Multi-domain Arabic Sentiment Corpus
(MASC) [25]. Table I shows the distribution of randomly
selected positive and negative sentences from each source, with
2,312 positive reviews accounting for approximately 77% of
our corpus. Each topic has a different number of sentences, but
the average number of words per sentence is nearly the same.
The LABR corpus contains 63K book reviews, with ratings
ranging from 1 to 5 stars [23]. Aly and Atiya considered the
reviews with 4 or 5 stars with positive polarity and those with 1
or 2 stars with negative polarity. The authors collected these

Vol. 13, No. 7, 2022

reviews from the best Arabic books listed in the social network
for book readers?; hence, most of the randomly selected
reviews are positive reviews, as per Table I. The LAMR corpus
is the second source for NSAR corpus, and it consists of 33K
reviews scrapped via Scrapy framework ® from various
reviewing websites, Souq*, TripAdvisor®, Elcinema®, and
Qaym’ , including reviews for various items and services [24].
Each sentence includes the review text and normalized rating
that could be positive, negative, or mixed polarity. The third
source, MASC [25], includes 8,860 reviews on different topics
such as shopping, restaurants, and software applications written
in multiple Arabic dialects. These reviews were obtained
primarily from Jeera®, Qaym, Google Play, Twitter, and
Facebook. The majority of the reviews from LAMR and
MASC were composed in Egyptian, and Gulf areas’ dialects.
On the contrary, most of the LABR samples were written in the
MSA form. The review texts in the NSAR corpus are collected
from various sources to ensure that it captures the diversity of
dialectical language usage in the review domain.

TABLE I. CORPUS STATISTICS
Corpus Topic Positive Negative Total
LABR Books 879 (84.52%) 161 (15.48%) | 1,040
Touristic
Attractions 102 (94.44%) 6 (5.56%) 108
Hotels 74 (100%) 0 (0%) 74
LAMR
Products 684 (75.58%) 221 (24.42%) 905
Resturants 1 248 (74.47%) 85 (25.53%) 333
Restaurants 2 114 (81.43%) 26 (18.57%) 140
Software 210 (52.50%) 190 (47.50%) 400
MASC
Products 1 (9.09%) 10 (90.91%) 11
Total 2,312 (76.79%) | 699 (23.21%) | 3,011

1. ANNOTATION GUIDELINES

Negation and speculation phenomena are interrelated and
have similar characteristics: they both have a scope, so they
affect the part of the text denoted by the presence of negating
or speculative keywords. Furthermore, both of them have two
types: implicit and explicit. In the case of the explicit type, the
phenomenon cue is written in the sentence, whereas being
understood in the case of the implicit one without a cue.
Sentences including a negation cue are not necessarily
annotated for negation; however, they may have speculative
content. Therefore, the annotators should read sentences
containing negation cues carefully. In most cases, the
keywords influence their scope, aligned from the left to the end
of the clause or the sentence.

The following subsections list the general principles,
negation, and annotation guidelines. Furthermore, the special

2 https://www.goodreads.com/
% https://scrapy.org/
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8 https://www.jeeran.com/
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or complex cases for both phenomena are demonstrated. In
order to illustrate examples in the annotation guidelines, the
negating cues are surrounded by a negation symbol (=), the
speculative cues are surrounded by an uncertainty symbol (F),
and their scope boundaries are surrounded by parenthesis.

A. General

When annotating the negation and speculation, several
general rules must be followed, which are adapted from the
BioScope annotation guidelines [6], then modified to the
Arabic language and review domain. Sentences with some
instance of negative or speculative language will be only
considered. In addition, the min-max strategy should be
followed during the annotation. The minimal unit (single word)
that expresses the negation or speculation will be marked as a
cue. Nevertheless, in some cases, a cue may include more than
a single word which is called a complex cue. The maximum
number of words affected by a cue will be marked as the scope
for negation or speculation. The scope usually starts after the
keyword and ends at the end of the phrase, clause, or sentence.
However, the scope may include a word or a statement
preceding it. The below list summarizes the general rules for
both negation and speculation:

e A sentence may contain more than one cue instead of
only one keyword; in this situation, each cue should be
annotated separately.

e Structures of negation and speculation can be annotated
in a single sentence.

e The cue is not included in the scope, but it may be
included in complex cases and in the scope that
includes words preceding and following a cue.

e If a sentence contains a cue that appears at the end of
the sentence, the phenomenon's scope is limited to the
Cue.

e Due to the improper use of spaces in the informal
Arabic text, a cue+verb/noun may be concatenated
without a space; in this case, the verb/noun will be
included in the negation/speculation cue.

e The coordinating conjunctions s (and) extend the scope.

e Annotators will only annotate the cue and leave the
scope for the linguist expert if the annotator is unsure
about the scope.

e There is an annotation element called the ‘undecided’
used if the annotator is unsure what type the keyword
should be assigned.

Additionally, each type of a negation or speculation
structure is depicted with an example where the transliteration
and English translation of these examples are listed in
Appendix I.

B. Negation Structures

e Y (no) is the most used negating Arabic word, which is
used to deny the occurrence of a verb in the past and
present tenses, as well as to deny a nominal sentence.

1

2)

3)

4)

5)

6)

7)

8)
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Therefore, the scope begins with the negative cue and
ends at the end of the sentence.

&) O (i — Yl jSY) 5 @l S ALY Jaal 2Dl
al,g;_; EINS K] 45); ‘-g dS.\\ e
L (did not — does not) interfere with past or present
verbs in dialectal Arabic and the formal Arabic forms in
the nominal sentences. It is most often found in a pre-
verbal state. To ensure that . with a verb in the past is
working, replace it with & (does not) followed by the
same verb in the present.

(e el s Jd 1SS (e JIS) aied S (B8 48y JB) o e OIS
(UM ad) — (iihale = Ll g
~ keyword is used with a verb in the present tense to
deny a truth that occurred in the past. In exceptional
cases, it may affect something in the present or future.

—om o)) 2 g gl g Sl e Al ks e 3585 s Jlea
(4sthall el aaa 33L) — Al
Wl (Lamma) is used before a verb in the present to deny
something in the past and may deny something in the
future. However, if it comes with a verb in the past, it
does not deny anything after it.

<Y (no) cue is used only in the classical Arabic form.

o) (Inn) affects nouns, past, or present verbs. ¢! will be
effective if it gets replaced with another cue and
reverses the polarity. There is a distinction between s ¢!
ol (Ann) where ¢f is not a negating cue. Furthermore, o)
ol s may be written o' without 33« (Hamza) in the
dialectical Arabic. Therefore, it is necessary to read the
sentences carefully to determine the correct form in
accordance with the context of the sentence.

o (will not) is used with a verb in the present tense to
deny something in the future.

YO Al bl caals Ay K6 A, s, 7
(e das
o< (Not) is a verb in the past tense, extending the
negation to the end of the sentence. The origin of us! is

o=+ which means no + existing. It has different forms
like caals — Cpud — L — Ll — Cad — i
f) o mblind) al Syl o8 Ayoed) Bl pes 4 Jalig
(Fuss Slo ) m Gud s ardin)
a3 (None), la= (Except), and ¢~ (Without) keywords are
used to deny a noun or nominal sentence.
o LAl (L Cism) dsmg ) made — sa e jy ald (Al
)
s (Mesh) keyword and the pattern of » + verb + & are
mainly used in the Egyptian dialect to deny a verb.

G A (el A Gy ) = (lae — dga gead 4 &l Gakad
(Come— e ol W) (i 5l s il ()
Jia (Not) used in the Egyptian dialect to deny nouns

s (Not) keyword used in the Gulf/Levant countries to
deny a verb, noun, or an event.
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9)  Ause Vs SV Al puhla ) ey (A A juac g a0
GRS (
. Speculation Structures

e There are many Arabic adjectives or adverbs that
indicate speculation such as, x>« — (Sas — Jlial — Jaisa
Ul — dllKs —

10) F oSee F Olsls Gilas (B A0 pilad COlae () ) (Saeal
(US55

e Some other adjectives, if get preceded by a negation
cue, it indicates a speculative content, such as X3 &

11) (oY) ) F aie Vs F selisS bl lal 4y 55 J)

e This list of verbs, but not limited, indicates speculation
— Ul — ol — elai— gy — s g — Sy - Ol - ey -
< In addition to, the noun form for some of these
verbs like <Ll — phall — 3 3 — (il Y

(el S all
e These Arabic particles on e J=l— Ly, — 3~ Jindicate
speculative content.

13) Jdw 300 Y 150 ) F o be F 3un b land dal joa g je (328
laa plai 5 (AL

e Conjunction keywords such as sl (or) have the scope of
elements ranging from the right to the left side of the
conjunction. However, in instances where the
conjunction is composed of two or more words like s,
W} (Or), ¢\ (Whether), the scope does not change.

14) (ewy e F o5 F LuoeS Ao ) Lot o gl ap il
S Gginade i gia

e Sentences starting with a question that should be
annotated as speculative.

e |If the speculation cue is present at the start of the
sentence, then the scope extends to include the whole
sentence.

15)  4alaiall Sl dpadd 55 oSl lus QU 068 ) F LaF
( Sl At

D. Negation Complex Cases

The presence of a negation keyword does not automatically

negate a sentence as follows:

e For example, 0! that assures something.
16) Aliay Cmans Yy cul ) of — o

e Example for W used for wonderment.
17) Sl aclill o slu¥) 138 = Loy — Aallad) dgusla )l 038 — Lo
é)uby“;c u\ﬁv—hv—%\uﬂ%\}‘)ﬂ XYY

e Question marked withus! reverts the sentence from
being negated to being proven

18) Gall 138 — i —

e If a sentence consists of L then Y|, the negation is
canceled

19) ?ﬁ)s&‘i\\_ﬁu\\ﬂu\_\;,_ e
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e Two consecutive negating cues like W cancels the effect
of negation.

e % sometimes used in the Gulf countries to express
something unique.

20) — & — 3

e % insome cases means change but not a negation cue

21) Asss B DA ) DA (5 588 5 e e — IS
Gl

e = i isused to assure something

22) iS55 aala S dian 32l s — (e — 4a) s Ul (i
EECE TR TS

e Verb in forms of Jsif + L

23) okdl 5 4~ Lo ol

In some other cases, the negation is implied in the sentence

without any negating cue while understood from the context of
the text.

e The sentence implies denial without any negative cues
such as

24) 4o i S (Ll dallall ge ) m ey e 5 a5 5 cadd QS
U.. ..'"..
¢ Negating the not obvious

25) (L0l ab Lay (s &L Gl (5 555)

. Speculation Complex Cases

Certain speculation cases are marked using few keywords.

e For example, & can express speculative content only if
the verb following it is in the present tense form, as in
point 25. However, the content in point 26 is not
speculative and comes with a verb in the past tense.

26) 8 IS el (gl 2 5aY) e ol Le ) & Jai) Fl F i)

27) olsdai 5aal 55 el Lgihardidl F a8 F 4 sllaal) 33 sally sl Al
333 e Lgaladiny as

e When used at the end of a sentence, the negation cue
indicates speculation.

28) gl Juad i la guad Zadl ) A JA)) andaal) il 2ol il
Flole s F (s JSYI) Ll lidll

e Most of the cases that use J=! do not express
speculation; however, it represents hopefulness.

29) 052K A5l 5 a5 £l &1 Jaa

e In some cases, speculation cues may be used to imply
an affirmation.

30) Oshaldal) 4y agis A3 w81 ik 6l
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IV. NSAR ANNOTATION

This section describes the procedure followed in the
annotation process of the NSAR corpus. Initially, the
guidelines are created based on the negation rules of the formal
Arabic language in addition to the commonly used slang
negating cues in the Egyptian and Gulf countries' dialects.
Then, a list of Arabic keywords for the speculation is built
which would indicate speculative content, and subsequently,
these rules are applied to annotate a sample of the corpus and
extract any additional cases from the corpus to enhance these
rules for the annotation process.

There is a need for a tool for the annotation process to build
and develop NSAR corpus. There are many available
annotation tools for this purpose. Based on an evaluation of the
well-known annotation tools in this study [26], WebAnno® is
selected, which achieved the highest score [27]. WebAnno is
an open-source web-based annotation tool that provides full
functionality for both semantic and syntactic annotations.
Furthermore, it supports adding user-defined annotation layers
as we did for the negation and speculation. The user-defined
layers are only supported in TSV3 format, where there is an
open-source Python library to extract the annotations written in
TSV, As in Section I, NSAR corpus is collected from three
different Arabic corpora from the review domain labeled as
positive or negative and written in CSV file format. Therefore,
we transformed the input files from CSV to TSV file format.
Five user-defined labels associated with the WebAnno project:
sentiment, negation, speculation, bad, and undecided are
created. The sentiment has one feature called ‘polarity’ with
‘negative’ or ‘positive’ values, used with the transformation
from CSV to TSV for the sentiment labeling. For the negation
and speculation labels, every label has a tag set with two
different values ‘cue’ and ‘scope’ which are associated to each
other using two user-defined relations ‘NegRel’ and ‘SpecRel’.
The other two labels ‘bad’ and ‘undecided’ are used to
highlight any inappropriate or hateful content in the text or the
annotator cannot take a decision about a sentence.

The annotation process was implemented in three phases:
the first phase was to describe the annotation guidelines and
train the annotators on using WebAnno, then the annotators
carried out the annotation to measure the inter-annotator
agreement (IAA), and finally, a linguist expert resolved the
disagreements between them. Two independent Arabic native
speakers carried out this process; one is an experienced
annotator with a solid background, and the second is a well-
trained person. Each file has been annotated by both
annotators.

V. RESULTS AND DISCUSSION

In this section, we explore the result of the annotation
process. The Cohen’s Kappa coefficient [28] is used to
measure the quality of the annotation process. Cohen’s Kappa
of value 0.95 for the negation and 0.8 for speculation are
obtained. These values demonstrate that the speculation
annotation is more complex than the negation in Arabic. Table
Il shows the NSAR corpus, which includes 862 negated

® https://webanno.github.io/webanno/
10 https://github.com/neuged/webanno_tsv
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sentences out of 3,011, and only 121 sentences containing at
least one speculative content.

The disagreements between the two annotators were
revised by a linguist expert [6]. The majority of disagreement
cases in negation are caused by common human errors, such as
one of the annotators forgetting to relate the negation cue to its
scope using the relation layer. Since a single sentence may
contain multiple negation structures [29], this layer is added
and should be specified for each annotation. The speculation
cases, on the contrary, are ambiguous and may lead the
annotator to consider it a negation or speculation [7].
Therefore, it had a higher level of disagreement than the
negation. These cases involve an issue within the scope of
speculation, such as the non-inclusion of a word. In addition to
the undecided label, the disagreements have been curated by
the first author and the linguist expert.

Table 11 shows that 29% and 4% of total sentences have at
least negation and speculation structures, respectively;
however, these percentages vary from topic to topic. For
instance, MASC sub-corpus includes high rates of negating and
speculative content.

TABLEIIl.  NSAR STATISTICS
Corpus Topic Size Negation Speculation
LABR | Books 1,040 | 248 (23.85%) | 46 (4.42%)
;‘;’t”r;icsttiigns 108 20 (18.52%) 1 (0.93%)
Hotels 74 7 (9.46%) 2 (2.70%)
LAMR [ poducts 905 284 (31.38%) | 30 (3.31%)
Resturants 1 | 333 98 (29.43%) 10 (3%)
Restaurants 2 140 33 (23.57%) 3 (2.14%)
ase | Software 400 166 (41.50%) | 28 (7.00%)
Products 11 6 (54.55%) 1(9.09%)
Total 3011 | 862 (28.63%) | 121 (4.02%)

The subject types in Arabic sentences change the form of
most Arabic words, such as verbs 3 (He went) and <3 (She
went). There are other various forms of negation in Arabic that
have the same meaning in English. This example shows the
negation difference between the MSA and Egyptian dialect
where Sk in the Egyptian dialect is derived from <! ¢ 5 Y or
s @l Ll in MSA form, where all of them means (you do not
own anything). Another example, (&S« in the Egyptian dialect,
which is derived from ¢S5 o or ¢S1 ol in MSA, means (I do not +
verb) or (She does not + verb) according to the context.
However, removing a single character from this word as (&S«
will change the meaning to be (He does not + verb). These
examples demonstrate the complexity of negation in Arabic,
especially in the dialect Arabic. Furthermore, the spelling rules
are not followed in dialectical Arabic, resulting in tokenization
issues such as in _eki¥alsll (The written text does not appear)
[3]. There is no space between the three words that should
formally be used. Other instances in the dialect of Arabic
include different forms for the same Arabic word with the
same meaning as in okl and e (None-existence).
Therefore, we normalized the commonly used negation and
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speculation cues, as depicted in Table Ill and Table 1V. The
Negator ¥ and speculative cue s account for approximately
45% of the negation and speculation cues, respectively.

Vol. 13, No. 7, 2022

TABLE lll.  THE COMMON NEGATING CUES IN NSAR
Normalized Negation Cues Frequency
Y 455
L 161
d 129
e 84
i 78
o 20
O 25
" 30
o 74
pac 21
lac 7
Ulie 5
VI - Gliaes - Gilgle 3
e - lana 2
Jaliudi 2
- Utlgtagde - (liaghe - (fiimas - iyt - (HESL - (S - (S
- b - GSlge - Gllintsa - (i jra - 8y - L - (e 1
- Uil - (iSauage - (e - (ne - (lniie - (iadle - (5 seke
G- alas - aaae - (B - ilelianie - lgune

TABLE V. NSAR NEGATION AND SPECULATION SCOPE LENGTH
. Negation Scope Speculation Scope
Corpus | Topic
Max | Min | Avg Max | Min | Avg
LABR Books 66 2 22 82 2 32
Touristic
Attractions 45 3 21 13 13 13
Hotels 33 7 17 23 21 22
LAMR " broducts 56 | 3 2 |6 |12 |35
Resturants 1 50 2 17 86 10 35
Restaurant 2 44 3 26 48 10 27
Software 60 2 20 62 8 32
MASC
Products 40 5 30 52 52 52
All 66 2 21 86 2 31
Table VI presents the distribution of negated and

speculated sentences based on the overall polarity of the
sentence. On average, the number of sentences with negation
structures and positive polarity is the same as negative polarity.
Nonetheless, the number of negation cases in the software
topic with negative polarity is more than the cases with positive
polarity. In addition, the speculative contents within positive
polarity account for 66% of the corpus speculation cases as it is
the majority in the books and software topics. According to our
observation, the book’s topic includes most negation and
speculation cases, which are typically used to cancel something
negative about the books. Furthermore, most of the software
advantages or features are negated or speculated.

Fig. 1 and Fig. 2 demonstrate the number of negation cases
in each sentence within the three sub-corpora. The number of
negated sentences that include more than two negation scopes
in one sentence is 173, accounting for 20% of the negation
cases in the NSAR corpus. However, there are only three
sentences with two speculation scopes. This finding further
proves that the speculative content in the review domain
includes the entire sentence as long as the polarity.

TABLE IV.  THE COMMON SPECULATION CUES IN NSAR
Normalized Speculation Cues Frequency
S 41
adie | 11
s 8
Bl 6
X5 6
okl 5
Sae 5
L 4
Llaa) - alana - s Y - Koy 3
13 - oY - Ly - Y - Al 2
- on - OBl Y - Lele 5o OIS Dlad - SN (g el - LA, La 1
Wl - ol - asb- o -y - Ll

Table V displays the average, minimum, and maximum
scope lengths for both negation and speculation for each topic.
For the negation scope, the minimum and average scope
lengths are nearly identical, but there is a notable variation in
the maximum scope length for each topic. This notice in books
and software topics usually negate the longest part of the
sentence. Table V also shows that the speculated words within
a sentence are longer than the negated words because the
speculation structures usually affect the whole sentence, as
described in the annotation guidelines.

TABLE VI.  NEGATION AND SPECULATION SENTENCES PER POLARITY
. Negation Speculation
Corpus Topic
Pos Neg Pos Neg
LABR Books 165 83 29 17
Touristic
Attractions 1 3 ! 0
Hotels 7 0 2 0
LAMR Products 114 170 16 14
Resturants 1 59 39 7 3
Restaurants 2 13 20 2 1
Software 54 112 23 5
MASC
Products 1 5 0 1
Total 430 432 80 41
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VI. CONCLUSION AND FUTURE WORK

The DA texts are used in people’s day-to-day conversations
on social media platforms and review websites. Many research
groups worked on the sentiment analysis task, and some of
them considered the negation linguistic feature and highlighted
its significance using simple rules. However, researchers still
have challenges in addressing various structures of the
negation phenomenon as long as the speculation. This paper
presented the first Arabic corpus in the review domain
annotated with negation and speculation (NSAR) to tackle
these challenges using supervised learning techniques. This
corpus was annotated by two Arabic native speakers who
adhered to strict annotation guidelines that were reviewed by a
linguist expert. The Cohen's Kappa coefficients were used to
measure annotator agreement and obtained 95 and 80 for
negation and speculation, respectively. The results show that
the annotation guidelines were written clearly. NSAR will be
made available, which will contribute to the detection of
negation and speculation, as well as the sentiment analysis
task. The future work includes extending the corpus by
annotating the events element as long as the negation focus. In
addition, we plan to apply the recent deep learning techniques
on this corpus to study the impact of negation and speculation
on various ANLP tasks.
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APPENDIX |
TABLE VII. ANNOTATION GUIDELINES EXAMPLES
No. | Arabic Text Transliteration” English Translation
| Ahlam aimal al-Ayvam kanat hunak wa The most beautiful days were spent there with
1 S e i ¥l S 5 el CilS LY Jeal 3l Dhikra ; ¢l mnséygl akn 121 vaima“u al-Kull fi unforgettable memories; it is a wonderful place
shin g a5 4S a4 SN sy hrkh Wg dahika whyah yamau U that brings everyone together in liveliness,
: T oy laughter and life.
i g e aNEad . T . Law kana si‘ruhu aqall wa-fihi Flash Kunt qymth | If it had a lower price and had a flash, it would
1S e S Cu D I8 \< Sl N
2 SEIE e 4_;\:54_‘& wttj ds O "j akar min kda fashal Wadih min StinT annaha have been worth a lot more than this. It is a clear
FEFO A TED | hahttsh Lih Flash failure from Sony that they didn't add a flash.
o _ e ey e a4 This an excellent device that outperforms its
3 2 g gsabiall 5 W1 (e A3k e iy Jla Slea ggf;gg:vgzr. gi}-l'tig(?re‘g{l];i: 1}; I;mr;liﬁﬁ) ii'm counterparts from iPad and Samsung which is
4gslhaall aleall ans 383G & G il ald‘avh alrnjtlwl;h y " really great, but it did not receive enough
4 j publicity.
U . . U, This book has seven novels in a novel: sarcasm
: A0 oLl 5 ol 3 5yl L] - . . . ot
4 A slbedly s Lo s oS8 M) 4 1:31 \Zv?-gﬁygf ﬁkr}llzal}; ?lhir:ﬁkéllin\’l\;;khl’y h wa-adab irony, literature and other things that you will not
ya get bored of.
s eids Q13 i . . Ystahl lanh Da‘m al-lughah al-‘Arabiyah lakin It is worth it because it supports the Arabic
xallyall " | 4l Y Jalivg . - ;
5 ol gl e uf:’:r_ Qj“ = J‘; .* | yaryt yuthbatu al-Barnamaj ‘ala raqm al- language, but | hope that | can register with my
] mustakhdam wa-laysa ‘ala hisa mobile number not my account number.
o pRT takhd laysa ‘alé hisab bile number not t numb
6| & A5 )aall e Cisa )y dsm g pie sa e 5y Jald o3 | Alladhi faj ny wz‘jny huwa ‘adam wujud rymwt | What shocked and annoyed me was the lack of a
==l | fiha bi-al-mugaranah ma‘a al-si‘r remote control in it compared to the price.
oo . o This is a wonderful application that protects your
7| == el A 8 pay (Jiane A guad 4y &l Ggadad gﬁm%;ﬁ& k‘;’: rgj}; l;l;ftv)\// S;]ht a'\fg&%dﬂ:v}; g?k%fu privacy; no one knows when you logged in or
i el ) oSy sl ) 11 adamk mish byrf : logged out. Even while typing, the person in
q y front of you will not know that you are typing.
_ - [ It reminded me of ‘Flash and Smash’ and these
8 | Aablite Gl e (g g3 Clalally ilaw 5 (DG 4 S8 g;?gl;ﬂ;i}:avggﬁsg ;‘ sh walhajat DT Bass mfysh things, but this one does not have crossword
’ puzzles.
9 | & Y Sy Al Gl gag i 8 48l juac g slas 00« | Mrrrrrh Hulw wesyrath farsh wmw hatyn la-hu It is extremely delicious, and its juices are fresh,
JiA4X | laskr wa-1a mwyh kullahu farsh and they do not add sugar or water; it is all fresh.
10 OSae Olsla alaa B Al Hidad WBlae (A o (Fasai | Nasthati an fi mahallat ftayr tanyh fi Hadaiq My advice is that there are other pastry shops in
88 Juadl 5585 | Hulwan mumkin takiin afdal kitir Hadyaa Helwan that could be much better.
. - i Awwal riwayah aqr’ha lbawlw kwylhw wlaa‘tqd | This is the first novel | read for Paulo Coelho,
oA Ll agic )Y Ll Lad a4yl g5 I
11 e e seb S LA D alakhyrh and | don't think it will be the last.
12 SN oall el (8 ) gaie) oaadll jad 3 )3 el o] | Lam astsygh Nizar fi shi‘r al-fushd a‘tqdwa fial- | 1did not like Nizar in classical poetry. I think in
\ela) | shi‘r al-Hurr akthar abda‘a free verse he is more creative.
0300 ) 150 G Lo 35 5 bxl 22l oo 5o 353 | Funduq mryh sedbh as¢arh Jidah m bayna 150 | 1119 @ comfortable hotel, frankly; it has good -
13 s i, A0 | il4 300 Riyal al-laylah wa-Nazif jiddan prices, between 150 to 300 riyals per night, and it
T i - is very clean.
855 Len s e 5l A S Auvia Gy as gl 4u mail | Ansh Bih Ayy hadd bydrs Handasat khrbyh aw ! ret_:omnjend Itto anyone th s.tydle's electrical
14 € o ade | cmer = . P engineering or wants to study it; it will save a lot
OSSO 4 ayiz ydrsha htwfr ‘alayhi Juniin kifir for him
15 RORNE N E WS PN PY QUL P IV gﬁ?g;giiﬁ? r;}? I;Egz%aﬁlfﬁ Yla;?ski:;u The book may be good, but the author's fawning
Sl awds dhalika? Y 4 character spoils it.
16 alie Crans Y@l o) W | Ma Inna ra’aytu wa-1a sami‘t bi-mithlih I have neither seen nor heard of anything like it.
; . 5 < . 5 Ma Hadhihi al-rimansTyah al-halimah wa-ma What is this dreamy romance, and what is this
038 Jraall ac Ul (o slua) 138 Lo g Aalladl Apsila 5l 038 e : - : -
17 B elees );.L‘;\A é: o uﬂ;",)j ::‘A | Hadha al-uslab al-Na‘im al-jamil Hadhihi al- soft and beautiful style? This novel is one of the
m riwdyah min ajmal ma qrat ‘ala al-itlaq most beautiful novels | have ever read.
18 Galb 1 sl | Allls Hadha bi-al-Haqq Isn't that right?
19 PR j! 5 o 1 3G kMa?i}rfﬁdhﬁ basharan in haadha illa malakun ;’:isliinot a man,; this is none but a noble
ge
20 € 3 | Jiddah ghayr Jeddah is different/unique.
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B 55 G MR ) DA (o SE (5 e S

Kitab ghayr majra tfkyra khlah awsa‘ khlana

This book changed my way of thinking; it

21 L3 | athqa 4 i al-*alamat broadened my mind and made me trust the signs
strongly.
L . > . s | Tjnnnnnn and bsrahh mish Bass al-Funduq Jamil | Amazing! Not only is the hotel beautiful but also
(N xidl) ) oy Ul A R
22 i35 4ale S dhen Gl o e e - .< | kull hajh zwrtha kanat Jamilah Qawi Qawi Qawi | everything | visited there was very very very
A hake s - .
Qawi very beautiful.
23 o )kad) s 48 L Jeal | Ajmal ma fihi huwa iftarh The best thing about it is its breakfast.
24 | ot ISR Oe s ol s S | KD Khafif wa waqi T wa baid fan al- Zbsolutly far from iﬂ;StI%g??OﬁlweTgpy;;in in it
s4ss | Mubalaghah tamaman kull Shay’ fihi haqiqi is real Y 99 ’ g
EE A e & B . - . - R You will see the people [appearing] intoxicated
5 )& ab Ly (s 5L Sull) o
25 GOS8 an Ly (g8 Gl (6555 | Watara alnnasa sukaraa wama hum bisukaraa while they are not intoxicated
. P - 0wl i b g al-Kalimah qad tf°l f1 al-insan ma lam tf‘lh al- The effect of a word may be stronger than the
Sl | W) ddedi Al La lua) ENN] .
26| SEdLAL, Aled ot i S adwiyah al-qawlyah laka kull qdyr effect of medicines.
27 i 5aa) 55 pal ghaddiil a8 5 4y sllaall 53 sadly ol Aalud) ;ﬁ:&éﬁ:ﬁ; 'ﬂaxil;}f ;?ﬁ;égza?a;?_\?vﬁ am The item is not of the expected quality, and |
alis a2y aa ) ( t i i it a0
308 e Lgwladin g 6l arj* 1astkhdamha marrah thantyah only used it once and did not use it again.
. C a1 . PP Jalasat ra’i‘ah jalasat almt‘m al-kharijiyah ra’i‘ah | The atmosphere of the outdoor restaurant is
Les sl Al A axdaall il 4l iluals - - h - -
28 @ 41{:"?1;5 Jey u:\:.::j\ = ’);"' dms khswsa fT Fasl al-Rabi‘ wa-al-shita’ ama alakl wonderful, especially during spring and winter,
> o fjyd nw*a ma but the food is not that good.
agea Tl - R ces v it 1o - | Waja‘ala lakumu alssam‘a wal’absara He [Allah] made for you hearing and vision and
Y 5 sy | &1 ¢ N O . -
29 03588 SRy Jiailly il Sl s | Pidata la‘allakum tashkurin intellect that perhaps you would be grateful
30 Gl 4l 275 163 A <95 i ol Alladhina yazunniina annahum mmulaqi Who are certain that they will meet their Lord

rabbihim wa’annahum ilayhi raji‘in

and that they will return to Him ™

“ The transliteration is accomplished by the developed tool at CAMeL Lab, New York Abu Dhabi University (http://romanize-arabic.camel-lab.com/)

™ The source of translation is King Saud University Mushaf (https://quran.ksu.edu.sa/)
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