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EXECUTIVE SUMMARY

Sentiment Analysis of Hiirriyet Emlak
Alev Korkmaz

Prof. Dr. Ozgiir Ozliik

SEPTEMBER, 2017, 31 PAGES

Sentiment analysis refers to the task of natural language processing to determine
whether a piece of text contains some subjective information and what subjective
information it expresses, whether the attitude behind a text is positive, negative or neutral.
Understanding the opinions behind user-generated content automatically is of great help
for commercial and political use, among others. The task can be conducted on different
levels, classifying the polarity of words, sentences or entire documents.

This study proposes sentiment analysis methods for evaluating and developing
some prediction models in order to accurately estimate the users' opinion of Hiirriyet

Emlak which provides real estate services over the web.

Key Words: SA: Sentiment Analysis, ML: Machine Learning, DT: Decision Tree,
Big Data: BD
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OZET

Hiirriyet Emlak’in Duygu Analizi
Alev Korkmaz

Prof. Dr. Ozgiir Ozliik

EYLUL, 2017, 31 SAYFA

Insanlar sirketimizi, iriinlerimizi, kampanyalarimizi, hizmetlerimizi sever mi,
yoksa bunun igin bizden talep ettikleri fazlasi m1 var? Bu, pazarlama i¢in ¢ok dnemli olan
bir sorudur, ¢iinkii kim sevmedigi bir sirketin miisterisi olmak ister ki? Giiniimiizde
memnuniyet veya hosnutsuzluk sorusunu cevaplamak igin duyarlilik analizi ¢ok énemlidir.
Oyle ki, stratejideki eksiklerin tespiti ve iyilestirilmesinde harika bir bilgi kaynagi olarak
kullanilabilir.

Bu calisma web iizerinden emlak hizmeti veren Hiirriyet Emlak sirketinin
kullanicilarinin duygularini dogru bir sekilde tahmin etmek i¢in bazi tahmin modellerinin

degerlendirilmesi ve gelistirilmesine yonelik duygu analizi yontemleri sunmaktadir.

Anahtar Kelimeler: DA: Duygu Analizi, MO: Makine Ogrenmesi, BV: Biiyiik
Veri
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1. INTRODUCTION

Sentiment Analysis is the process of determining whether a piece of writing is positive,
negative or neutral. It’s also known as opinion mining, deriving the opinion or attitude of a
speaker. (Thomas K., Clickworker, March 2017, [21])

In today’s business world, sentiment analysis is critical because helps you see what
customers like and dislike about you and your brand. Customer feedback—from social
media, your website, your call center agents, or any other source—contains a treasure trove
of useful business information. But, it isn’t enough to know what customers are talking
about. You must also know how they feel. Sentiment analysis is one way to uncover those
feelings.

Opinion mining allows us to improve campaign success, product messaging and
customer service consequently test KPIs and generate leads. This is an excellent source of
information to make your strategy much better. But it is not a once and done effort. By
reviewing your customer’s feedback on your business regularly you can be more proactive

regarding the changing dynamics in the market place.

1.1. Define Problem

Today’s technological advances allow to any kind of business to survive online so to real
estate. Internet real estate surfaced around 1999 when technology advanced and statistics
prove that more than 1 million homes were sold by the owners themselves in just America,
in 2000 and in Turkey early 2001.(Wikipedia, January 2016, [8])

Hurriyet Emlak is the real estate platform of the Hiirriyet newspaper, which keeps
the pulse of the real estate sector in Turkey since 2006.

The primary goal of Hurriyetemlak.com is to provide services to real estate offices,
both visually and technically, to its individual users and corporate partners, and to bring all
actors in the real estate sector together within one roof. Its purpose is to bring real buyers
and sellers together for accurate and up-to-the-minute ads and to ensure they reach their
goals quickly.

This project aim to help Hurriyet Emlak for its purposes in the sector and see what
people really think about the company and its strategy, thus what the mdst convenient

action could be taken to keep users in HurriyetEmlak.



1.2. Literature Survey

Machine learning approach relies on the famous ML algorithms to solve the Sentiment
Analysis (SA) as a regular text classification problem that makes use of syntactic and/or
linguistic features.

Text Classification Problem Definition: We have a set of training records D = {X1,
X2, ..., Xn} where each record is labeled to a class. The classification model is related to
the features in the underlying record to one of the class labels. Then for a given instance of
unknown class, the model is used to predict a class label for it. (Lee Stott, April 2016,
Machine Learning, [2])

The brief details of some of the most frequently used classifiers in SA in the

following subsections.

1.2.1 Probabilistic Classifiers

Probabilistic classifiers use mixture models for classification. The mixture model assumes
that each class is a component of the mixture. Each mixture component is a generative
model that provides the probability of sampling a particular term for that component.
These kinds of classifiers are also called generative classifiers.

Three of the most famous probabilistic classifiers are Naive Bayes Classifier (NB),
Bayesian Network (BN), and Maximum Entropy Classifier (ME).

Naive Bayes Classifier (NB):

It is a classification technique based on Bayes' Theorem with an assumption of
independence among predictors. In simple terms, a Naive Bayes classifier assumes that the
presence of a particular feature in a class is unrelated to the presence of any other feature.
It uses Bayes Theorem to predict the probability that a given feature set belongs to a
particular label. (Bruno Stecanella, 2017, Engineer and author in Monkey Learn, [16])

Bayesian Network (BN):

The main assumption of the NB classifier is the independence of the features. The
other extreme assumption is to assume that all the features are fully dependent. This leads
to the Bayesian Network model which is a directed acyclic graph whose nodes represent
random variables, and edges represent conditional dependencies. BN is considered a
complete model for the variables and their relationships. Therefore, a complete joint

probability distribution (JPD) over all the variables is specified for a model. In Text



mining, the computation complexity of BN is very expensive; that is why, it is not
frequently used. (2017, Bruno Stecanella, Engineer and author in Monkey Learn, [16])

Maximum Entropy Classifier (ME):

The best explanation I've found is this: "The Maximum Entropy (MaxEnt) classifier
is closely related to a Naive Bayes classifier, except that, rather than allowing each feature
to have its say independently, the model uses search-based optimization to find weights for
the features that maximize the likelihood of the training data." (Christopher Potts, 2015,

Sentiment Symposium Tutorial: Classifiers, [17])

1.2.2 Linear classifiers

In the field of machine learning, the goal of statistical classification is to use an object's
characteristics to identify which class (or group) it belongs to. A linear classifier achieves
this by making a classification decision based on the value of a linear combination of the
characteristics.

A schematic example is shown in the illustration below. In this example, the objects
belong either to class GREEN or RED. The separating line defines a boundary on the right
side of which all objects are GREEN and to the left of which all objects are RED. Any new
object (white circle) falling to the right is labeled, i.e., classified, as GREEN (or classified
as RED should it fall to the left of the separating line).

Fig 1: Linear classification

One of the most commonly used linear classifiers is SVM thanks to its usability of

both classification and regression. (Greg Lamp, 2012, Why use SVM, [15])

Support Vector Machines Classifiers (SVM):

Compared to the previous schematic, sometimes full separation of the GREEN and
RED objects would require a curve (which is more complex than a line). Classification
tasks based on drawing separating lines to distinguish between objects of different class
memberships are known as hyperplane classifiers. Support Vector Machines are

particularly suited to handle such tasks.



Fig2: SVM classification

1.2.3 Decision tree classifiers

Decision tree classifier provides a hierarchical decomposition of the training data space in
which a condition on the attribute value is used to divide the data. The condition or
predicate is the presence or absence of one or more words. The division of the data space is
done recursively until the leaf nodes contain certain minimum numbers of records which

are used for the purpose of classification.

1.3. Main Steps to Complete a BigData Project

According to the researches in websites such as datasienceplus.com, r-bloggers.com, Naive
Bayes is apparently the most convenient and simplest model for sentiment analysis. Naive
Bayes classification model computes the posterior probability of a class, based on the
distribution of the words in the document.

We will train the naive Bayes model at the first place. However, the naive bayes
method is not included into RTextTools. The e1071 package did a good job of
implementing the naive bayes method in R. There are also other methods which are seen in
section 2.1 giving good accuracy such as MAXENT, SVM etc. So all possible methods
will be seen and trained.

In this part, the steps are taken by this research to prepare the data for analysis. The
standard machine learning process is flexible depending on the problem defined.
(machinelearningmastery.com)

To achieve success in this project main steps are followed as below:

e Understand the business
e Discover & Prepare Data
e Evaluate Algorithms

e Improve the Method

e Present Final Results



Please see the flowchart below made by help of blogs.msdn.microsoft.com, quora,

machinelearningmastery.com:

ML Steps for Sentiment Analysis

Evaluate
Algorithms

L

Fig3: Machine Learning Steps for Sentiment Analysis

Understand the
business

Present Final
Results

Discover &
Prepare Data

Improve the
Method

The first step was to understand the context of the research objectives, to improve
company strategy the situation of existing services of Hurriyet Emlak. The second step is
to discover data followed by cleaning the data to prepare it for analysis. Text preparation is
nothing but filtering the extracted data before analysis. It includes identifying and
eliminating non-textual content and content that is irrelevant to the area of study from the
data which takes the largest amount of time during the project. Third step is where the ML
algorithms which are seen in section 1.2 are applied and tested. Sentiments can be broadly
classified into two groups, positive and negative. At this stage of sentiment analysis
methodology, each subjective sentence detected is classified into two groups “positive”
and “negative”. This is followed by improving the method applied. Finally, results are

visualized and conclusions are represented.

1.3.1 Understanding Business

In a real estate company e-business model differentiation affects company success just like
all other sectors. Model components of success, such as distribution channels, business
partnerships, attracting customers, revenue streams, etc., are important. So, Hurriyet Emlak
business strategy is clearly to improve the efficiency of the company website
(Hurriyetemlak.com) consequently the marketing strategy. So that customer experience
will develop, then the gaps in the current strategy will be detected and fixed, so revenue

consequently will rise.(Hiirriyet Emlak, 2017, [22])




In our case we have 2 main areas in which sentiment analysis will be used for:

Business: In marketing of Real estate, to develop their strategies, to understand
customers’ feelings towards products or brand, how people respond to their new
applications or service launches and why consumers don’t prefer to use their website. For
example; Analyzing reviews are important to the business holders as they can take
business decisions according to the analysis results of users’ opinions about their
application for website usability. The reviews sources are mainly surveys and review sites
such as twitter, Facebook.

When combined with social network analytics sentiment analysis becomes even
more powerful and predictive. Hurriyet Emlak can better anticipate the sources and
circumstances of serious problems. The most common predictive sentiment-driven
application by far is identifying which users are likely to leave. The organization gets
“carly warning” on individual. The firm then has more time to decide what — if anything —
it will do to retain them.

Public Actions: SA is extremely useful in monitoring the social media because it
provides an overview of the public's opinion on certain topics. It is used to analyze social
phenomena, for the spotting of potentially dangerous situations and determining the

general mood of the blogosphere.



2. DISCOVER AND PREPARE DATA OF HURRIYET EMLAK

Data of this project is provided from Hurriyet Emlak Company within an agreement to

promise not to share any information with competitive companies. Data is gathered in

Excel form then loaded in an Oracle DB.

Please see the main titles of data:

1-

APP_STORE_COMMENTS

Scores and comments gathered through apple devices.
MAILS

Mails from Hurriyet Emlak users

SOCIAL_MEDIA

Comments from twitter, Facebook, Instagram
SURVEY MONKEY

Scores and comments gathered through Survey Monkey Platform
ANDROID COMMENTS

Scores and comments gathered through android devices.
CHANNEL MAILS

Requirements and Declarations from Hurriyet Emlak users

2.1. Discover Data and Define Relationships

As data has been provided from various systems with no Pkey there is no relationship

between tables. Therefore data should be compared and associated manually.

First of all we look at the detailed data information:

APP_STORE_COMMENTS; There are A total of 50 obs., all Scores and comments

gathered through apple devices. Columns are respectively; “Title”: the subject of comment,

“Author”: nick name of user, “Version_Ibl”: I0S version of apple device, “Rating_Ibl”:

rating score over 5, “Content_1bl”: comment of user



MAILS; A total of 298 obs., these are received Mails from Hurriyet Emlak users.
Columns are respectively; “Send_date”: Date of sent mail, “Customer_type™: type of
customer (Kurumsal Uye / N/A), “Main_text”: Mail text

SOCIAL MEDIA: A total of 57 obs., Comments from twitter, Facebook,
Instagram. Columns are; “Title”: the subject of comment, “Channel”: Social Media
Channels (twitter, Facebook, Instagram), “Send date™ Date of Comment,
“Customer_type”: Consumer/Business, “Main_text”: Comment of user

SURVEY MONKEY: A total of 19K rows, Scores and comments gathered
through Survey Monkey Platform. Columns are; “Send_date”: Date of
Commenting/Scoring, “conseil score”: Recommendation Score over 10. How much you
recommend visiting Hurriyet Emlak.com to your friend, “page usage_score™: Usability
Score over 100.How easy Using Hurriyet Emlak.com to use, “main_text”: Comment of
user

ANDROID COMMENTS: A total of 1, 5 K row, all scores and comments gathered
through android devices. Columns are, “star_rating”: User score over 5, “Review _title”:
the subject of comment, “Review_text”: Comment of user, “review_last upd_date_time”:
Last updated date of comment, “Developer_reply date_and_time™: Date of Reply of
Hurriyet Emlak, “Developer_reply epoch”: Serial Number of Service Request,
“developer_reply text”: Comment of Hurriyet Emlak Reply,” review_link”: Link of
Service Request

CHANNEL MAILS: A total of 194 obs., Requirements and Declarations from
Hurriyet Emlak users. “Customer_type”: Consumer/Business, “Main_text”: Comment of
User, “Numero”: id of Comment, “Category”: Subject of Comment, “Answer’”: Hurriyet

Emlak Answer

2.2. Prepare Data

Machine learning algorithms learn from input data. It is highly critical that your input is the
right data for the problem you want to solve. Even if you have good data, you need to
make sure that it is in a useful scale, format and even those meaningful features are

included.






