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Abstract-In this paper, we designed a system that extract citizens opinion about Iraqis government and Iraqis
politicians through analyze their comments from Facebook (social media network). People express their opinion in
a random way so extract cleared pattern form their comments need several pre-processing steps, first, we cleaned
the dataset by remove special characters, normalize the letters that written in different shape and remove repeated
characters. Also, a stemmer specializes for Iraqi dialect was built to stem the vocabulary as much as possible, this
is the first attempt to build stemmer for Iraqis dialect. Cleaning and stemming reduce the number of vocabulary
in our dataset from 28968 to 17083, these reductions caused reduction in memory size from 382858 bytes to 197102
bytes. Generally, there are two approaches to extract users opinion; namely, lexicon-based approach and machine
learning approach. In our work, machine learning approach is applied with three machine learning algorithm which
are; NaA“ve base, K-Nearest neighbor and AdaBoost ensemble machine learning algorithm. For NaA~ve base, we
apply two models; Bernoulli and Multinomial models. We found that, NaA~ve base with Multinomial models give
highest accuracy.
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I. INTRODUCTION

Data mining is a particular data analysis technique that adhered to the process of discovering linkage and patterns in
a huge data sets to predict outcomes. Today, social media usage is resurgent increasingly and rapidly growing, but such
growing caused a huge unstructured data that belong to a host of domains, including governments, health and business.
The increasing importance of social media networks (SMN) recall for data mining techniques that is to simplify reforming
the unstructured data and place them within a structured form [1]. Internet based applications, which is called social
media, builds on technological and ideological basis of Web 2.0, that allow user to interchange its content. Because of the
consistency of social media data, modern data mining methods was called that can effectively treat user generated content
with affluent social relations. The development of the new methods is under the field that is called social media mining
(SMM). SMM is the job of analyzing, representing, and extracting actionable insights from social media data [2]. Sentiment
Analysis (SA) also called opinion mining is an area of study which analyzes people’s sentiments, opinions, evaluations,
emotions and attitudes from written language. It is concerned with text mining, web mining and data mining. For SA,
in most cases, the supervised learning algorithm of this technique are employed. It consists of five Phases: collection
of data, pre-processing, training the data, classifying data then plotting results. To train the data, we should provide a
collection of labeled corpora. The classifier is offered a set of feature vectors from the training data. A model is building
based on the training data set which is employed over the unseen/new text for classification goal [3] Facebook is a social
networks service and an online social media its Located in California (Menlo Park). First launched on Feb. 4, 2004 and by
Mark Zuckerberg, together with his friends Harvard College students Chris Hughes, Dustin Moskovitz, Eduardo Saverin
and Andrew McCollum [4]. FB is the most widely used social networking site in Iraq with the usage about 97.15%,
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followed by twitter with 1.67%, 0.78 for Google+ and 0.24% for the remaining social networks using mobile internet [5].
Since the advent of FB, citizens are more joint to politics than ever before, they get the political news directly from a
politician’s fan page Instead of searching the Internet or watching TV for Fresh information. They can interact with elected
officials and candidates for important issues by posting on their walls or sending private messages. Personal connection
with politicians gives citizens the power to hold lawmakers accountable for their actions and words and instant access to
political information. Citizens can honestly express their opinions about governments or Politicians if they are Satisfied
with their governments and Politicians or not [6]. In this work, we built a stemmer to handle Iraqis dialect since there is
no previous work in this field. We also expand stop words by adding 340 stop words of Iraqis dialect to modern stander

Arabic(MSA).

II. PREVIOUS WORK

Arabic SA area has been performed by Many studies. Researchers have proposed interesting approaches and developed
various systems to transact with this problem, for instance in reference [7], two approaches to SA for the Arabic language
which are machine learning approach and lexicon-based approach were addresses. A thousand Tweets for each positive and
negative class from twitter have been collected about different topics such as: arts and politics and they deal with Modern
Standard Arabic (MSA) and Jordanian dialect. For the first approach, RapidMiner software was used to implement the
experimentation, Support Vector Machines (SVM), NaA~ve Bayes (NB), Decision Trees (D-Tree) and K-Nearest Neighbors
(KNN) were used, they found that SVM and NB have better accuracy than other classifiers which was 87.2% and 81.3%
for SVM and NB respectively, while the accuracy of KNN and D-Tree were about 51.45% and 50% respectively. The
results from both approaches shows that lexicon-based approach has much lower accuracy compared with the machine
learning approach.

In reference [8] researchers extract useful information about user’s sentiments and behaviors from Tunisian user’s statuses
on "FB" during the "Arabic Spring" era. They collect 260 FB statuses through the Tunisian revolution [01/01/2011 -
01/06/2011]. NB and SVM were used. A sentiment lexicon based on acronyms, interjections and emoticons were constructed
from extracted statuses. WEKA which is machine learning toolkit was used for their experiments. SVM’s algorithm
outperformed NB in all cases, SVM achieves 89.2% F-measure for positive class and 60% for negative class, while with
NB, F-measure was 75% and 73.1% for positive and negative class respectively. The accuracy of positive class was better
than negative once because of that the model was built with many more positive statuses than negative ones and the testing
data contains mostly positive samples.

At [9] researchers describe an enterprise system developed for extracting sentiment from vast volumes of social data
in Egyptian and Saudi dialects. They use rule-based approach to perform SA and the data set was Twitter data focus on
three cases: Telecommunications in Egyptian Arabic, Government in Egyptian Arabic, and Employment in Saudi Arabic.
The data collected based on location from which the tweets originated, time of the tweets posted and language variations
in the tweets. They build lexicon contain feathers words with its polarity and also build blockers lexicon. After normalize

the data set: polarity words and blocker terms were extracted using polarity lexicons and blockers lexicon respectively.
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In [10] researchers achieved SA in Arabic reviews using machine learning approach. KNN, SVM and NB algorithms
were applied on data set collected from tweeter and FB social media network, this data set addresses different topic such
as political news, sports and education with size of 2591 for positive and negative Tweet/Comment. classification models
built used RapidMiner software. They labeled the tweets using the crowdsourcing tool and manually labeled FB comments.
The data set processed used four operations Tokenization, Stem(Arabic), Stop words(Arabic) removable and Generate-n-
Grams(Terms). The data was divided into training and testing sets used 10-fold cross validation. SVM achieved the best
precision equals to 75.25, best recall was accomplished by KNN equals to 69.04.

Reference [11] introduces an Arabic dataset that was collected from Twitter for opinions about health services. NB,
SVM and LR beside Deep and Convolutional Neural Networks were used in their experiment, the final dataset size after
filtering was 2026 tweets which is annotated manually by three annotators to positive or negative class. The NB algorithm
involved Bernoulli Naive Bayes and Multinomial Naive Bayes models and the SVMs involved Linear Support Vector
Classification, Support Vector Classification, Nu-Support Vector Classification and Stochastic Gradient Descent. The best
Accuracy was 91.87% with Stochastic Gradient Descent, on the other side, the Accuracy for both Deep and Convolutional
Neural Networks were 85% and 90% respectively. Reference [12] designed and implemented Arabic text classifier regarded
to King Abdul-Aziz University student’s opinions. SVM and NB were used. Total dataset size was 1121 tweets grabbed from
twitter that were labeled manually into (-1, 0, 1) for negative, neutral and positive classes respectively. Two experiments
were performed, firstly, positive and negative classes were used only and second with a neutral class. For positive and
negative classes only, the best accuracy was 84.84% and 73.15% when neutral class was added, that was achieved by SVM

with n-gram feature.
III. METHOD/EXPERIMENTAL WORK

Machine Learning, in general, involves automatic computing processing based on binary or logical operations, that learn
the function from series of samples. The goal of machine learning is to generate classifier simple enough to be understood
easily by the human [13]. Machine learning can be considered as the most famous techniques having interest of researcher
because of its accuracy and adaptability. For SA, in most cases, the supervised learning algorithm of this technique are
employed. It consists of three phases: collection of Data, Pre-processing, Training the data, classifying data then plotting
results [14]. Two ML algorithm used in this work which are NaA-ve base (with MultinomiaINB [15]) and KNN [16] [17].

1) Data Collection: Facebook comments regarded to politic topic collected form politic pages that contains the comments
of users about Iraqgis governments and Politicians. Python scripts used to capture thousands of comments from FB using
the FB Graph API, all steps that explain how to create an access token which never expires and how to scrap data from
FB is explained in [18].

2) Filtering: After data collection stage, now we have thousands of FB comments, but we found that the collected
comments have many problems that effects on accuracy. First problem is that these data contain comments that don’t have
any opinion because we didn’t find enough posts that ask people about their opinion honestly, so, we read these comments
one by one and the comments that didn’t have any opinion was removed. Also, the comments contain links, mention

comments and photo (photo scraps as ’[[photo]]’); all these comments were removed.
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3) Annotation: After filtering stage and to train the system, we labeled the comments manually into two classes with
(1 and 0) labels which represents positive and negative class respectively. We annotated 12k comments, 6800 comments
as negative class with 0 label and 4200 comments as positive class with 1 label. Negative comments more than positive
because of that; people’s opinion about governments and politicians was not good, so we had difficulty with collecting
positive comments. We read each comment and assign label to it, assuming that each comment has opinion. Fig.1 shows

steps of filtering and annotated comments .

Collected
comments

J

Remove Mo . Yes | Labled
@ nts}> Have opinion? ‘{c nts‘

0 for 1 for
negative positive
comments comments

Figure 1: Filtering and annotated comments

4) Data Preprocessing: Since we are deal with the noisy nature of Iraqis dialect on FB social site, the data need to be
pre-processed to reduce huge number of vocabulary because these vocabularies used as a features next time.

5) Tokenization: First of all, the text will tokenize into tokens or words to treat with each token separately, the text
tokenized depending on the spaces between tokens.

6) Data Cleaning: Cleaning the data include the following steps:
* Remove special char such as “@, $, %, *, &, *, : <>" and so on.
* Remove numbers and non-Arabic text.
¢ Remove repeated char form token and excluded the word that have repeated char in its original form.
*  Normalize the letter as following:
o (1,7, replaced with ( )
o (3)replaced with ( ¢) from the end of the word.
o () replaced with ()
o (&) replaced with (=)

7) Stemming: The process of reducing words to their original root (base form) called Stemming, in our work this step is
difficult because we treat with dialect not modern stander Arabic, it’s difficult to get pattern from Iraqis dialect. Increasing

difficulty that; we deal with data from social media, users write their comments and posts in different way so, getting rules
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helps to stem the words is difficult. We try to reduce words as much as possible but not actually get stem because this task
nearly impossible, also in Iraq there is difference in dialect according to the region. Following steps explain our trying to
stem words:
¢  Remove prefix consisting of 3 letter (Js,Jb,Jly, J& ,JS | Jb) for words with length >6 .
*  Remove prefix that consist of 2 letters ( J), J) for words with length >5 .
* Remove “ s“from beginning word and exclude words that beginning with “s” in its origin shape, for example
(U s a5 Ay .. ....etc.) from this process.

*  Extract the root from the following pattern according to its length, the pattern may have only suffix or prefix

or suffix and prefix, table 1 shows this pre-process.

8) Stop Word Removable: In natural language processing, stop words means word that do not have any meaning such
as pronouns, prepositions, conjunctions etc. and are thus eliminated prior to classification. Stop word different according to
language and even dialect, so there is no predefined list of stop words, we build list of stop word related to Iraqis dialect

and this list add to stop word found in [19] which is related to MSA, total number of stop words for both MSA and Iraqis

dialect is 925 words.

TABLE 1
EXTRACT THE ROOT FROM VOCABULARY ACCORDING TO ITS LENGTH
Length of Pattern Root
pattern
9 CaSlelie — 4gdlelis _ edlelic — aglelia _ ganlelie _ JSlelia PUSTH
el — gl — (elilab — gl — agliin — (allid — oSilab — elliled  pgllilas — agllild 3
8 — e stait gl — gl haii — (SUlais — il lady — (el sl — pglsheis — Al slady — 4 ilad — gl il

pSUle 18 _ail lad) — i lais — pglladl gl ladl — (gl (gl sl

ool (Silels amlels  (qilels  agileli  ulel  caglel pagleli  oSpleli kel SH
oaleliy - galeli - paleli— galeldl — (Slely— oSlelis— Slelis — (Slelil — 4gilels

Tl Galaki Sl (eliaii — Ailiadi pglindi Alladl  cpelladl — pglladl — 4glladl - alladl Sl Jad
~ ooelladl 5 ghais — aglladl — aa slady  dglladl  4giDlad - AiDlad  ASDUab — ailad  (eidhad — pgBlad
— oSl — gl — Cpelleds — cpellnis — pelledt — pgllei — el sleds — agllait — el ledy — cpalladl — i sledy
— O olaiy — aiglady — 4n slady - Cpallaii — Gallady — oSlaif — oSllady — 4l gledy — pellady — 4gllady — (alleds
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— Alged  pgiled  pgtlad — alild — il slab o1l (illab — aglshed 4] lad — cialiled  pSliled
Al il — 43— 5 led (1 iled — ygileh -l — 4gled — (0 sl — b sl — ab il

6 — peled — 4 li — ¢ lad — Ul — Sl (el — hilad — i — (el — pgilad — 4giled — 4k 35
e — (o el — oS 31ak — sl 1k — (58 el o8 e 4 51— Al — ek Slad — el
 peladl  aglaii  allad agladl — alledl  aigled -l lad  islad  lplad  Ailad  agilad
— s — Celad — pelads — pglais — llas — (o — (bl — pSlaks — (Slal — ¢ 31aiS — ( sheds — eled
e — peleis — gl — (ol — ol Al — Slak — Sle — (S ol el — llis
Alinds — Al Allad) — 4Dlad — Adlady e iledy — Ailadi O glads g slady — llady

Oellad —agllad — allad  oSllad  aglla  adllas Jd

el el gleli  nglels il el ailel ilels Jels
5 iled — (ollad — gilad — lilad — (palad — oClad — rlled — clllad — Gglad — peled — Aglad —allad —adlad —atled | b

Jladl — bl llaii i alai — pelay — llady — Alny  llaii — Alaii — eladl — llad)  aladl

Jeldl -

ot — e M allad Jd

clels Jels

9) Classification : To train the classifiers, the dataset will split into two datasets 70% for training and 30% for testing,

to have enough samples for training and depending on previous literature, this splitting has been chosen. 5-fold Cross-

Validation [20] used to assess the predictive performance of the models. The accuracy of the models is calculated according

to [21].

IV. RESULTS AND DISCUSSION

1) Dataset Collection : FB scraper tool used to collect FB comments regarding to Iraqis Governments and Politicians

topic. After filtering step, we have 4200 and 6800 comments for positive and negative opinions respectively to be used in

our work as showed in Fig.2

posative and nagetive

comments
420 ® posative
comments
680 . 0 _
nagetive
0 comments

Figure 2: The collected comments
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2) The Effective of Preprocessing onto the Data: Preprocessing stage consist of data cleaning and normalization (C&N),

stemming and stop word removable. After these stage, the number of vocabulary reduced from 28968 to 16688, also

memory size reduced from 382858 bytes to 193564 bytes as in Fig.3 and Fig. 4. The effective of this stage onto the

MultinomialNB classifier is as shown in Fig. 5 a, Fig. 5 b, Fig. 5 ¢ and Fig. 5 d.
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Figure 3: Number of vocabulary after Pre-Processing
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Figure 4: Memory size in bytes after Pre-Processing
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Figure 5 a: Training accuracy with MultinomialNB
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Figure 5 b: Training time with MultinomialNB after

Pre-Processing

The accuracy increased in both steps, and there is significant reduction in time, the time of prediction step more than

training time because of that; KNN is Instance based learning. So, in prediction step, the reduction in time is significant.

https://ijict.edu.iq

28



pagiTovemal of Informatior

Iraqi Journal of Information and Communications Technology(IJICT)
I ICT Vol. 1, Issue 2, June 2018

©MMmunications Technol?5”

Bayan M. Sabbar, Naecem T. Yousir and Lamiaa A. Habeeb

Because of the reduction that happened in the number of vocabulary and since KNN is Instance-based learning, prediction

time will reduce.

KNN KNN
0.80252

0.805 6108 43:12.0
> g 28:23.3
) =
3 0.8 E 28:48.0
=)

14:51.

8 0.795 £ °L8
g 0.78775 2 14:24.0
é’ 00:00.0

0.785 . .
0.78

Befor Pre-process  After Pre-process M Befor Pre-process M After Pre-process
Figure 6 a: Testing accuracy with KNN after Pre- Figure 6 a: Testing time with KNN after Pre-Processing
Processing

In general, with MultinomialNB we get higher accuracy and less time, MultinomialNB work good with text classification,
also the time of prediction step for MultinomialNB much less than prediction time of KNN. Finally, and in our work, we

found that; MultinomialNB much better than KNN in the case of text classification.

V. CONCLUSION

Stemming was the most step that effect onto our dataset, the reduction of the vocabulary after stemming was significant
so that because of only stemming the number of vocabulary reduced by nearly 33%, while reduced by 10 because of
cleaning and reduced by 3% because of stop words removable, in spite of the difficulty of stemming Iraqis dialect, our
stemmer was good and the results was satisfied. Our stemmer stemmed words with length > 5 almost correctly, but for
words with length < 5 this task will be difficult and causes error. MultinomialNB was much better KNN in the case of text
classification. There are a lot of comments found in politic pages that don’t have any opinion such as appeal comments,
we can’t obtain accurate result from our classifiers with these comments, so to be close to reality the classifiers must be

trained with these comments which can be add as a third class called 'natural class’
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