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DESIGN AND IMPLEMENTATION OF TURKISH QUESTION
ANSWERING SYSTEM

ABSTRACT

In this study, we investigated the design and implementation of named-entity (NE)
based question answering system for Turkish text collections. Researches and works
on this subject have shown that question answering systems has a complex structure
composed of several modules. Thus, we first discussed the structure of a question
answering system in three basic phases: question processing, document analysis and

answer processing.

Firstly, we developed named-entity recognition (NER) tool, which is capable to
manage extended named entity hierarchy, annotate data collection, rule-based and
dictionary-based named entities extraction and provides a performance evaluation.
We also provide a set of rules and dictionaries for NER in Turkish and we present
the whole application system in detail. We run a set of experimentation to evaluate
the performance of NER system using METU Turkish Corpus. The results we gained

from experimentations show that our NER approach produced good results.

Then, we propose a new approach, which is named-entity based Questions
Answering system for Turkish collections. We designed and implemented our system
in structure of boolean information retrieval. We created the structure of indexing for
information retrieval and retrieved the relevant documents as results. Then, we found
named entities in documents and questions and we matched them using named entity
hierarchy. In summary, this work is a starting work in this research area and is

thought to produce the best results in terms of performance.

Keywords : Information retrieval, question answering systems, named entity

recognition, Turkish information retrieval
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TURKCE SORU CEVAP SISTEMi TASARIMI VE GERCEKLESTIRIMIi

0z

Bu c¢alismada, Tiirk¢e metin koleksiyonlart tizerinde kullanilmak tizere soru cevap
sistemlerinin yapisinin tasarimini ve bu sistemlerin gergeklestirilmesini arastirdik. Bu
konu iizerinde yapilan caligmalar ve arastirmalar da gostermistir ki, soru cevap
sistemleri birka¢c modiilden olustugu icin kompleks bir yapiya sahiptir. Yaptigimiz
arastirmalar neticesinde soru cevap sistemleri yapi tasarimi olarak 3 temel agamada
ele alinmistir. Bu asamalar soru isleme, dokiiman isleme ve cevap isleme

asamalaridir.

[k olarak, genisletilmis varlik ismi hiyerarsisini ydnetme, veri koleksiyonlarini
isaretleme, kural-tabanli ve sozliik-tabanli varlik isimlerini ¢ikarma ve performans
degerlendirmesi yapmay1 saglama yetenegine sahip olan varlik ismi tanima (VIT)
arac1 gelistirdik. Tiirkce’de VIT icin bir takim kurallar ve sozliikler de olusturduk ve
tiim uygulama sistemini detaylica hazirladik. ODTU Tiirkge Derlemini kullanarak
VIT sistemlerinin performansin1  degerlendirmek igin bir kiime deneyler
gerceklestirdik. Deneylerden elde ettigimiz sonuglar gdstermistir ki bizim VIT

yaklagimimiz iyi sonuglar iiretti.

Daha sonra, Tiirk¢e koleksiyonlar i¢in varlik ismine dayali soru cevap sistemleri
yaklagimini 6nerdik. Sistemimizi dogrusal bilgi gerigetirimi yapist i¢inde tasarladik
ve gerceklestirdik. Bilgi geri getirimi i¢in indeksleme yapisi olusturuldu and ilgili
dokiimanlar sonu¢ olarak geri getirildi. Daha sonra, varlik ismi hiyerarsisini
kullanarak dokiimanlarda ve sorularda gecen varlik isimlerini bulduk ve bunlari
eslestirdik. Ozetle, bu arastirma alaninda bu calisma bir baslangic ¢alismasidir ve

performans acgisindan en iyi sonuglari liretecegi diistintilmektedir.

Anahtar sozciikler : Bilgi erisimi, soru cevap sistemleri, varlik ismi tanima, Tiirkce

bilgi erisimi
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CHAPTER ONE
INTRODUCTION

1.1 Overview

Mankind throughout his life, he had obtained, learned or heard about working on
the data need to save in some sources. Accordance with this need, then this data is
required to be reached out for various purposes. These sources may vary depending
on the technology offer opportunities to people at that time. Today, advances in
computer and web technologies, these data are recorded digitally. These resources
could be web, database or corpus. People will create some questions about
knowledge in his mind firstly when he wants to achieve the knowledge. He will ask
some questions to these sources of knowledge as structured or unstructured data
collections about wanted to achieve knowledge. The asked format and structure of
these questions are varying according to the format of data source. Sometimes this
guestion may be flatted text, sql-query sentence, keyword-based query or specialized
formatted text. We will call these systems depend on the type of answer such as
search engine system if answer is web or document link, database system if answer is
record or question answering system if answer is direct answer to question. So in this

phase, question answering systems are required for answering.

Question Answering (QA) system aims to answer inquirers questions as direct
like precise answers with employing information retrieval (IR), information
extraction (IE) and natural language processing (NLP) techniques, instead of
providing a large number of documents that are potentially relevant for the questions

posed by the inquirers.

Named Entity Recognition (NER) is a sub problem of information extraction and
involves processing structured and unstructured documents. NER contains two tasks,
which the first one is the identification of proper names in text, and second one is the
classification of these names into a set of predefined categories of interest such as

person names, organizations, locations, and date and time expressions. All of these



categories are known as “Named Entity Hierarchy (NEH)”. The term “Named Entity

(NE)”, are proper names in natural language text.

1.2 The Problem Definition

People aim to reach information as directly from data collection as a result of their
question. Current search technology returns ranked documents or URL addresses as
the results. But people want to get direct answer to their questions, because data has
increased every day in web. So QA is the most important research area for the next
generation of search engines.

It is hard to extract named-entities from text collection and manually annotate
them. Sometimes we could not decide that is the word or word phrase named entity
and which class of named entity hierarchy is it involved. Because we used extended
named entity hierarchy, so we classified named entities that are in the universe and
used these classes for annotating. Furthermore we judged a lot of words for
annotation in selected documents that are they named entity or not. We annotated
over 4K words and we have created rules and dictionaries to analyzed the results of

manually annotation.

The other major difficulty, we could not use stemmer or lemmatizer strictly.
Because we worked in this study over Turkish text collection. We know that Turkish
is an agglutinative language so stemming and lemmatizing is hard for Turkish, is not
easy than English at least. Already we have a few of stemmer or lemmatizer
approaches. We compared performance of lemmatization approaches and we decided
to use one of them (Ozturkmenoglu and Alpkocak, 2012). But decided one is
developed using different programming language. So we could not use it in
preprocessing step, only we used the base stemmer approaches such as Porter,

Snowball and Lancaster.



1.3 Purpose and Scope of Thesis

Scope of this study is to design and development of Questions Answering systems
for Turkish text collections. A tool has been developed to extract named entities
using defined rules and dictionaries, answer questions based on extracted named
entities and extract some information using boolean information retrieval method.
We worked on Turkish text collection for testing, but we removed language
constraint. If a new language corpus converter form is designed and developed, can
be worked on this corpus, and can be defined and managed new rules and new
question expressions. During the study, Boolean information retrieval technique,

named entity recognition approaches, natural language processing phases are studied.

We aimed that;
v' To preprocess text collections, such as removing stop words and
punctuation characters, convert letter case, normalization etc., and build

the structure of information retrieval.

\

To implement NER tool and so provide to extract information.

v’ Able to answer user questions in natural language based on named entity
and Boolean information retrieval.

v' To provide language independent tool and can apply on different

languages text collections.

1.4 Contributions of Thesis

In this thesis study, we propose a named entity-based question answering system
for Turkish Text. In order to achieve this, we first developed an independent tool,
which is a rule engine extracting named-entities from Turkish. Furthermore, it is also
useful tool for Boolean information retrieval. Then, we design and developed a
question answering system using named-entities. To the best or our knowledge, it is

first question answering system for Turkish collections.



1.5 Thesis Organization

This thesis is divided into 5 Chapters and 3 Appendices. The next chapter presents
the definition and structure of information retrieval system including boolean
information retrieval. We also mentioned structure of question answering systems
and question answering approaches in Chapter 2. Chapter 3 provides a literature
survey on named entity recognition works used for question answering system,
named entity recognition approaches and extended named entity hierarchy. Chapter 4
presents the architectural and application design of our NER-based Turkish QA

system. Chapter 5 discusses the results on this thesis study and concludes the thesis.



CHAPTER TWO
INFORMATION RETRIEVAL

1.1 Overview

“Information retrieval (IR) is the area of study concerned with searching for
documents, for information within documents, and for metadata about documents, as
well as that of searching structured storage, relational databases, and the World Wide
Web. There is overlap in the usage of the terms data retrieval, document retrieval,
information retrieval, and text retrieval. IR is interdisciplinary, based on computer
science, mathematics, library science, information science, information architecture,

cognitive psychology, linguistics, statistics and law.” (Wikipedia, 2012)

Throughout our life, we need to use information retrieval in so many places.
Today hundreds of millions of people engage in information retrieval every day
when they use a web search engine or search their email. Information retrieval is fast
becoming the dominant form of information access, overtaking traditional database
style searching.

“The idea of using computers to search for relevant pieces of information was
popularized in the article “As We May Think” by Vannevar Bush in 1945. The first
automated information retrieval systems were introduced in the 1950s and 1960s. By
1970 several different techniques had been shown to perform well on small text
corpora such as the Cranfield collection (several thousand documents). Large-scale
retrieval systems, such as the Lockheed Dialog system, came into use early in the
1970s.

In 1992, the US Department of Defense along with the National Institute of
Standards and Technology (NIST), cosponsored the Text Retrieval Conference
(TREC) as part of the TIPSTER text program. The aim of this was to look into the
information retrieval community by supplying the infrastructure that was needed for



evaluation of text retrieval methodologies on a very large text collection. This
catalyzed research on methods that scale to huge corpora. The introduction of web
search engines has boosted the need for very large scale retrieval systems even

further.

An information retrieval process begins when a user enters a query into the
system. Queries are formal statements of information needs, for example search
strings in web search engines. In information retrieval a query does not uniquely
identify a single object in the collection. Instead, several objects may match the

query, perhaps with different degrees of relevancy.

An object is an entity that is represented by information in a database. User
queries are matched against the database information. Depending on the application
the data objects may be, for example, text documents, images, audio, mind maps or
videos. Often the documents themselves are not kept or stored directly in the IR
system, but are instead represented in the system by document surrogates or

metadata.

Most IR systems compute a numeric score on how well each object in the
database matches the query, and rank the objects according to this value. The top
ranking objects are then shown to the user. The process may then be iterated if the

user wishes to refine the query.”(Wikipedia, 2012)

As an academic field of study, information retrieval might be defined thus: “IR is
finding material (usually documents) of an unstructured nature (usually text) that
satisfies an information need from within large collections (usually stored on
computers)” (Manning, C.D. et al, 2009).

2.2 Structure of IR System

Let us now consider a more realistic scenario to introduce structure of information

retrieval system. Suppose we have one million documents. We have decided to build



a retrieval system over these documents. They might be news in daily newspaper
between 2007 and 2012 years. We will refer to the group of documents over which
we perform retrieval as the (document) collection. It is sometimes also referred to as
a corpus (a body of texts). Suppose each document is about 1000 words long (2-3
book pages). If we assume an average of 6 bytes per word including spaces and
punctuation, then this is a document collection about 6 GB in size. Typically, there
might be about M = 500,000 distinct terms in these documents. There is nothing
special about the numbers we have chosen, and they might vary by an order of
magnitude or more, but they give us some idea of the dimensions of the kinds of

problems we need to handle.

Our goal is to develop a system to address the ad-hoc retrieval task. This is the
most standard IR task. In it, a system aims to provide documents from within the
collection that are relevant to an arbitrary user information need, communicated to
the system by means of a one-off, user-initiated query. An information need is the
topic about which the user desires to know more, and is differentiated from a query,
which is what the user conveys to the computer in an attempt to communicate the
information need. A document is relevant if it is one that the user perceives as
containing information of value with respect to their personal information need. To
assess the effectiveness of an IR system (i.e., the quality of its search results), a user
will usually want to know two key statistics about the system’s returned results for a
query. One of them is precision that is the fraction of the documents retrieved that
are relevant to the user's information need (Equation 1). Another one is recall that is
the fraction of the documents that are relevant to the query that are successfully

retrieved (Equation 2).

| {relevant documents}n {retrieved documents}|

Precision = (1)

|{retrieved documents}|

| {relevant documents}n {retrieved documents}|

Recall = 2)

|{relevant documents}|



We now cannot build a term-document matrix in a naive way. A 500K x 1M
matrix has half-a-trillion 0’s and 1’s — too many to fit in a computer’s memory. But
the crucial observation is that the matrix is extremely sparse, that is, it has few non-
zero entries. Because each document is 1000 words long, the matrix has no more
than one billion 1’s, so a minimum of 99.8% of the cells are zero. A much better

representation is to record only the things that do occur, that is, the 1 positions.

This idea is central to the first major concept in information retrieval, the inverted
index. The name is actually redundant: an index always maps back from terms to the
parts of a document where they occur. Nevertheless, inverted index, or sometimes
inverted file, has become the standard term in information retrieval. We keep a
dictionary of terms (sometimes also referred to as a vocabulary or lexicon). Then for
each term, we have a list that records which documents the term occurs in. Each item
in the list — which records that a term appeared in a document (and, later, often, the
positions in the document) — is conventionally called a posting. The list is then called
a postings list (or inverted list), and all the postings lists taken together are referred to

as the postings.

Many different measures for evaluating the performance of information retrieval
systems have been proposed. The measures require a collection of documents and a
query. All common measures described here assume a ground truth notion of
relevancy: every document is known to be either relevant or non-relevant to a

particular query.

2.3 Boolean Information Retrieval

The Boolean retrieval model is a model for information retrieval in which we can
pose any query which is in the form of a Boolean expression of terms, that is, in
which terms are combined with the operators AND, OR, and NOT. The model views

each document as just a set of words.



In this work, we applied boolean retrieval model. We used some boolean
expression of terms. We expanded the power of a terms and connectors search in our
system like Westlaw search engine’s “Terms and Connectors”. We used the

following connectors in boolean queries.

Table 2.1 Used Boolean expression of terms

Connector Type this To retrieve documents that contain
Character * Any characters after position of this operator
Connectors ? One character in position of this operator

terml Search only term1
AND & Both search terms
OR (a space) Either search term or both terms
Phrase o Search terms appearing in the same order as in

the quotation marks

Grammatical Is Search terms in the same sentence
Connectors Ip Search terms in the same paragraph
+s The first term preceding the second within the

same sentence

+p The first term preceding the second within the

same paragraph

BUT NOT % None of the terms following the percent
symbol
Dictionary di (dict_path) | Search terms or execute rules in dictionary file

To gain the speed benefits of indexing at retrieval time, we have to build the index

in advance. The major steps in this are:

v" Collect the documents to be indexed.
v Tokenize the text, turning each document into a list of tokens.
v Do linguistic preprocessing, producing a list of normalized tokens, which are

the indexing terms.



10

v Index the documents that each term occurs in by creating an inverted index,

consisting of a dictionary and postings.

2.4 Question Answering Systems

2.4.1 Overview

As users struggle to navigate the wealth of on-line information now available, the
need for automated question answering systems becomes more urgent. We need
systems that allow a user to ask a question in everyday language and receive an
answer quickly and succinctly, with sufficient context to validate the answer. Current
search engines can return ranked lists of documents, but they do not deliver answers
to the user.

In information retrieval and natural language processing (NLP), question
answering (QA) is the task of automatically answering a question posed in natural
language. To find the answer to a question, a QA system may use either a pre-
structured database or a collection of natural language documents (a text corpus such
as the World Wide Web or some local collection). The goal is to use computers to
answer precise or arbitrary questions formulated by users in natural language (NL).
Summarizing, the main objective of a QA system is to determine “WHO did WHAT
to WHOM, WHERE, WHEN, HOW and WHY?” In this study, over Turkish
language, we used question expressions such as “ne? (what?) ne zaman? (when?)

nerede? (where?) nasil? (how?) neden? (why?) kim? (who?)”

There are conferences such as TREC and CLEF, whose aim is to evaluate these
systems requiring that all participants use the same corpus in order to answer a
specific question set given by the organization. Question sets used to evaluate QA
systems are mainly built up from factual questions whose answer is a named entity

(NE) (hereafter referred to as NE-based questions).
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“QA research attempts to deal with a wide range of question types such as: fact,
list, definition, How, Why, hypothetical, semantically constrained, and cross-lingual
questions. ” (Wikipedia, 2012)

v" Closed-domain (restricted-domain or collection-based) question answering
deals with questions under a specific domain (for example, medicine or
automotive maintenance), and can be seen as an easier task because NLP
systems can exploit domain-specific knowledge frequently formalized in
ontologies. Alternatively, closed-domain might refer to a situation where only
a limited type of questions are accepted, such as questions asking for

descriptive rather than procedural information.

v Open-domain question answering deals with questions about nearly anything,
and can only rely on general ontologies and world knowledge. On the other
hand, these systems usually have much more data available from which to

extract the answer.

“There are important factors that distinguish restricted-domain QA from open-
domain QA. Those factors include: (1) size of the data, (2) domain context, and (3)
resources. The size of the data available for general open-domain QA tends to be
quite large, which justifies the use of redundancy-based answer extraction
techniques. In the case of restricted-domain QA, however, the size of the corpus
varies from domain to domain, and redundancy-based techniques would not be
practical for a domain with a small corpus size. In restricted-domain QA, the domain
of application provides a context for the QA process. This involves domain-specific
(meanings of) terminologies and domain-specific types of questions, which also
differ between domain experts and nonexpert users. Finally, a major difference
between open-domain QA and restricted-domain QA exists in the availability of
domain-specific resources and the incorporation of domain specific information in
the QA process in the latter.” (Athenikos, S.J. and Han H., 2010)
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2.4.2 QA Approaches

We devised a conceptual framework within which to categorize current QA

approaches. These categories are corpus-based and knowledge-based QA systems.

24.2.1 Corpus-based QA

Corpus-based QA systems can analyze documents and questions and so can
extract answer easily and quickly. Corpus-based QA systems take advantege of
dataset size, domain-dependent context and domain-specific resources such as

preprocessing tools, analyzing tools, specific questions and also resources.

2.4.2.2 Knowledge-based QA

We further classified knowledge-based QA system approaches into three

subcategories: semantics-based, inference-based, and logic-based.

Most semantics-based open-domain QA approaches take advantage of the lexico-
semantic information encoded in WordNet, a prominent terminological resource for
the general English domain. Related works used semantic features are about
semantic representation of answer (Vicedo and Ferrandez, 2000), semantic distance
between question and answer (Alfonseca et al., 2001), semantic patterns of question
and answer (Hovy et al., 2001), semantic relations between lexical terms
(Fleischman et al., 2003), semantic distance measured by the edit distance between
QA dependency trees (Punyakanok et al., 2004).

We reviewed QA approaches that rely on some form of inference or those that
involve extracting semantic relations contributing to inference. Some use resources
such as FrameNet and PropBank in obtaining frame or predicate argument structures.
Related works used inference method/mechanisms are about discovery of inference
rules (Lin and Pantel, 2001), detection of causal relations (Girju, 2003), inference on
events based on ontological scripts (Beale et al., 2004), inference and reference
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resolution mechanisms (Harabagiu et al., 2001), probabilistic inference (Narayanan
and Harabagiu, 2004, Narayanan and colleagues, 2004), temporal inference
(Harabagiu and Bejan, 2005), assessment of semantic role labeling (Shen and Lapata,
2007), inter-event relationships (Katz et al., 2005).

We reviewed QA approaches that employ explicit logic forms (LFs) and theorem
proving techniques. Most approaches adopt First Order Logic (FOL) based
formalisms. Related works used logic formalism and reasoning mechanisms are
about first order logic (FOL) based (Harabagiu et al., 2000, Clark et al., 2005)
formalisms,  mechanisms for representation and reasoning such as Prolog,
AnsProlog, etc. (Molla et al., 2000, Tari and Baral, 2005, Baral et al., 2005)

2.4.3 Structure of QA Systems
Question answering is an advanced form of information retrieval in which focused
answers are generated for either user queries or ad hoc questions. Given a question,

in Natural Language most of the time, and a collection of documents, find answer(s)

to question.

. Question I 9l Documenll Bl Answer
Question Processing Processing Processing Answer

Figure 2.1 Main processing phases of Question Answering system

QA is a tool of information retrieval. Current text-based question answering (QA)
systems (Figure 2.3) usually contain a named entity recognizer (NER) as a core
component. An important component of a QA system is the named entity recognizer

and virtually every QA system incorporates one.
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Question

Question Processing
Analysis &
Classification

Query
Formulation

Question Type —> Answer Type
Figure 2.2 Question processing phase of QA

Question Query

Question processing module accomplishes different tasks. This module extracts
main keywords, expands keyword terms, determines question type and builds the
semantic context representation of the expected answer. In this stage, a question is
given in natural language expressions. Question analysis and classification
determines the type of the question and the corresponding type of expected answer.

At this stage, we may use more sub processes, such as NER.

Generally, question types are listed in the following:
v Factual

v’ List

v" Definitional

v

Boolean

In Turkish, question types are:
v' Definitional (“ne (what)”)
X nedir?
v’ Factual (“kim,ne zaman,nerede (who, when, where)”)
X'in baskenti neresidir? Kimdir? Nerededir?
(Where is the capital of X? Who is he? Where is there?)
v' Scenario (“nasil,neden (how, why)”)
X kisisi Y hakkinda ne diigiiniiyor? Nasil yorumluyor?

(What does X think about Y? How does he comment?)
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Document Processing

Query Document Passage Candidate
Retrieval Extraction Answers
I3
\ 4
Relevant
Documents

Figure 2.3 Document processing phase of QA

The input to answer processing module is a small number of pre-processed
candidate documents and the results of question processing module. Fig.2.5 generate
a query to be input to a document retrieval engine, by transforming the question into
some canonical form. The query is fed into a search engine in order to retrieve
relevant documents. The retrieved document set may be narrowed down to a smaller
set of most relevant documents. This phase will generally involve linguistic

processing sub processes.

Answer Processing
r =)
Candidate Answer Answer <
Answers M;;E:]l;gg& Selection W Arswips
=7
L / J

Answer Type
Figure 2.4 Answer processing phase of QA

When this initial sentence ranking has finished, the top number of ranked
sentences that include probable answers are selected as the best candidates to contain
the correct one. A term is considered a probable answer if it verifies lexical
restrictions obtained by question term analysis. The candidate answers are matched
against the expected answer type. They are ranked according to the matching scores.

More sophisticated linguistic processing may be involved.

The final step is to analyze sentences to extract and rank the windows of the

desired length that probably contain the correct answer. The system selects a window
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for each probable answer by taking as centre the term considered a probable answer.

Each window is assigned a window-score.

Finally, windows are ranked on window-score and the system returns the top

number of ranked windows as final result.



CHAPTER THREE
NAMED ENTITY RECOGNITION IN TURKISH

3.1 Overview

Named Entity Recognition (NER) is a sub problem of information extraction and
involves processing structured and unstructured documents. NER is a fundamental
task and involves two tasks, which is firstly the identification of proper names in
text, and secondly the classification of these names into a set of predefined categories
of interest, such as person names, organizations (companies, government
organizations, committees, etc.), locations (cities, countries, rivers, etc.), date and
time expressions. The term “Named Entity (NE)”, are proper names in natural
language text. It was introduced in the Sixth Message Understanding Conference
(MUC-6). In fact, the MUC conferences were the events that have contributed in a
decisive way to the research of this area. It has provided the benchmark for named

entity systems that performed a variety of information extraction tasks.

“For humans, NER is intuitively simple, because many named entities are proper
names and most of them have initial capital letters and can easily be recognized by
that way, but for machine, it is so hard. One might think the named entities can be
classified easily using dictionaries, because most of named entities are proper nouns,
but this is a wrong opinion. As time passes, new proper nouns are created
continuously. Therefore, it is impossible to add all those proper nouns to a
dictionary. Even though named entities are registered in the dictionary, it is not easy
to decide their senses. Most problems in NER are that they have semantic (sense)
ambiguity; on the other hand, a proper noun has different senses according to the
context.” (Mansouri A., Affendey L.S. & Mamat A., 2008)

Automatically extracting proper names is useful to many problems such as
question answering, information extraction, information retrieval, machine

translation, summarization, and semantic web search. For instance, the key to a
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question processor is to identify the asking point (who, what, when, where, etc), so in
many cases the asking point corresponds to a NE. In biology text data, the named
entity system, can automatically extract the predefined names (like protein and DNA

names) from raw documents.

3.2 Extended Named Entity Hierarchy

“The Extended Named Entity Hierarchy (Figure 3.1) is required to meet
increasing needs for wider range of NE types. It originates from the first Named
Entity set defined by MUC (Grishman et al., 1996), the Named Entity set developed
by IREX (Sekine et al., 2000), and the Extended Named Entity hierarchy which
contains approximately 150 NE types.” (Sekine et al., 2002).

Extended Named Entity (ver. 6.1.2)

NUMEX _OTHER
_OTHER MONEY
TIMEX STOCK. INDEX
GOE_OTHER ﬁmonx.\ POINT
T FACILITY SCHOOL ; PERCENT
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i y LINE MARKET DATE RANK
GROUP sgo‘ 'RKR.IS MUSEUM EVENT OTHERY DAY_OF_WEEK AGE
P AMUSEMENT OCCASION ERA SCHOOL_AGE
INSTITUTE —chﬂ MH‘IETYI _PARK ATURAL NATURAL, LATITUDE
GOVERNMENT F:‘émn 3 AET WORSHIP PRODUCT OTHER | | |PHENOMENA || OBJECT OTHER PERIODX _LONGITUDE
POTITICAT o _PLACE _y VEHICLE NATURAL_ G_THING _OTHER MEASUREMENT
PARTY LINE OTHER | | STATION_TOF FOOD DISASTER. MINERAL TIME_PERIOD || ks
st el STATIER IO CIE)(])}.UG 3 mgnggm Ihvma THING W'EEKDAY_PPEERRI.%)D HLEES
DO aTIonAL Her e WEAPON T OTHER MONTH —
Sl N TEE A AIRPORY STOCK ANIMAL PERIOD
EJHNIC_GROUP TUNNEL STATION e OCCASION 2 e COUNTX
e BRIDGE R THEORY _OTHER BODY_PARTS — SLEEL
GFE_OTHER CARRSTOR RULE . akED . FLORA_PARTS | MEASUREMENT||| N_PERSON
CITY LOCATION_OTHER SERVICE _OTHER N_
COUNTY || GPE CHARACTER ANTMAL_OTHER | | prysicar | |ORGANIZATION
PROVINCE CONTINENTAL VERICIE /| [METHOD_SYSTEM WNVERTEBRATE _EXTENT RELS T
COUNTRY REGION i DOCTRINE VERTEBRATE SPACE N_FACILITY
ASTRAI_BODY| | DOMESTIC_REGION TAR CULTURE INVERTEBRATE VOLUME NﬁPB];C\I:}'E)LI gT
_OTHER | |GEOLOGICAL REGIGN ey RELIGION _OTHER WEIGHT =
STAR  |H» ASTRAL BODY Ty LANGUAGE ART_OTHER TNSECT SPEED _ANIMAL
PLANET ADDRESS PLAN PICTURE INTENSITY N_FLORA
== SE ACADEMIC BROADCAST, VERTEBRATE | | TEMPERATURE | | N_MINERAL
ADDRESS OTHER | | GEOLOGICAL L CLASS PROGEAM ,Cgé{]fk CALORIE
POSTAL ADDRESS _REGION SPORTS MOVIE SEISMIC
PHONE NUMEER _OTHER EEINENG OFFENCE SHOW REPTILE _INTENSITY || N-LOCATION
EMAIL LANDFORM N]:_—\ggﬁk ART4+—— MUSIC AMFHIBIA SEISMIC % —&IUNIHTRY
TRL WATER_FORM H* PRINTING BOOK BIRD _MAGNITUDE =
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Figure 3.1 The extended named entity hierarchy version 6.1.2

QA system provides information that one wants to know or extract from articles.
That information can be categorized into fixed number of classes with hierarchies;
Sekine et al.’s designed it in the Extended Named Entity Hierarchy, QA system or IE

system assuming that information one wants know is basically in a form of noun
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phrase with specific names and numerical values. In other words, it is not a word that
expresses general concept or class, but rather a name of concept or thing that can be

pointed out physically.

The Extended Named Entity Hierarchy is divided into three major classes; name,
time, and numerical expressions (these three classes are the same as NE hierarchy
defined in the MUC, IREX project). Based on their observation, they know that
one’s question on a specific matter often fits in one of these categories. Having these
three classes at the top of the Extended Named Entity Hierarchy, Q&A system and
IE system are created taking into account the concepts and words that are generally

considered as common knowledge in usual newspaper articles and encyclopedias.

They defined the classes based on a criterion that frequently occurring words and

noun phrases should be categorized into a class according to its meaning and usage.

3.3 NER Approaches

In recent years, automatic named entity recognition and extraction systems have
become one of the popular research areas that a considerable number of studies have
been addressed on developing these systems. They can be categorized into three
classes, namely, Hand-made Rule-based NER, Machine Learning-based NER and
Hybrid NER.

3.3.1 Hand-Made Rule-Based NER

Hand-made Rule-based focuses on extracting names using lots of human-made
rules set. Generally the systems consist of a set of patterns using grammatical (e.g.
part of speech), syntactic (e.g. word precedence) and orthographic features (e.g.
capitalization) in combination with dictionaries. These systems approaches are
relying on manually coded rules and manually compiled corpora. These kinds of
models have better results for restricted domains, are capable of detecting complex
entities that learning models have difficulty with. However, the rule-based NE

systems lack the ability of portability and robustness, and furthermore the high cost
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of the rule maintains increases even though the data is slightly changed. These type
of approaches are often domain and language specific and do not necessarily adapt

well to new domains and languages.

3.3.2 Machine Learning-Based NER

“In machine learning-based NER system, the purpose of named entity recognition
approach is converting identification problem into a classification problem and
employs a classification statistical model to solve it. In this type of approach, the
systems look for patterns and relationships into text to make a model using statistical
models and machine learning algorithms. The systems identify and classify nouns
into particular classes such as persons, locations, times, etc. base on this model, using
machine learning algorithms. There are three types of machine learning model that
are used for NER: supervised, semi-supervised and unsupervised machine learning
model.” (Mansouri A., Affendey L.S. & Mamat A., 2008)

3.3.2.1 Supervised Machine Learning-Based NER

“Supervised learning involves using a program that can learn to classify a given
set of labeled examples that are made up of the same number of features. Each
example is thus represented with respect to the different feature spaces. The learning
process is called supervised, because the people who marked up the training
examples are teaching the program the right distinctions. The supervised learning
approach requires preparing labeled training data to construct a statistical model, but
it cannot achieve a good performance without a large amount of training data,
because of data sparseness problem. In recent years several statistical methods based
on supervised learning method were proposed.” (Mansouri A., Affendey L.S. &
Mamat A., 2008) This system needs a large annotated corpus, memorizes lists of
entities and creates disambiguation rules based on discriminative features. The used
methods for this systems, Hidden Markov Models, Decision Trees, Maximum

Entropy Models, Support Vector Machines, Conditional Random Fields."
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3.3.2.2 Semi-supervised Machine Learning-Based NER

Semi-supervised machine learning is “bootstrapping” and includes little
supervision like giving a set of seed for starting learning process. For example, if a
system tries to find names of the diseases in texts, a small number of example names
can be given to the system. The system then tries to find some common clues about
the given disease names and then tries to find other instances of disease names which

are used in similar context.

3.3.2.3 Unsupervised Machine Learning-Based NER

“Unsupervised learning method is another type of machine learning model, where
an unsupervised model learns without any feedback. In unsupervised learning, the
goal of the program is to build representations from data. These representations can
then be used for data compression, classifying, decision making, and other purposes.
Unsupervised learning is not a very popular approach for NER and the systems that
do use unsupervised learning are usually not completely unsupervised.” (Mansouri
A., Affendey L.S. & Mamat A., 2008) Unlike the rule based method, these types of

approaches can be easily port to different domain or languages.

3.3.3 Hybrid NER

In Hybrid NER system, the approach is to combine rule based and machine
learning-based methods, and make new methods using strongest points from each
method. In this family of approaches introduce a Hybrid system by combination of
HMM, Maximum Entropy, and handcrafted grammatical rules. Although this type of
approach can get better result than some other approaches, but the weakness of
handcraft rule-based NER remains the same that is when there is a need to change
the domain of data.
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3.4 Related Works

In this study, we reviewed four related woks that were worked on NER for

Turkish language.

The first one of works which was developed by Dilek Kicuk et al. at 2009,
wanted to extract named entities including the names of people, locations,
organizations, time/date, and money/percentage expressions. They worked on METU
Corpus, child stories and historical texts. They presented rule-based NER system
which employs a set of lexical resources and pattern bases. They did not make use of
capitalization and punctuation clues. They annotated 10 articles with MUC format
using own annotation tool. Their f-measure result is 78.7%. Their future directions
were that the rules can be improved, provided finer grained classes and different

machine learning approaches can be employed.

The second one was developed by Faik Erdem Kilig et al. at 2010. They wanted to
extract named entities including the names of people, locations, and organizations in
topic independent Turkish documents that contained three categories that has 10 text
file for each category, were political, economy, and health. They presented rule-
based NER system. They make use of capitalization and punctuation clues. Their f-
measure result is 81.6% in person, 88% in location, and 80% in organization. Their
future directions were tested the different areas files, develop to different rules, and

finding the date/time, formula and money entity.

The third one of works was developed by Gokhan Tur et al. at 2001. They used
Milliyet Corpus and their approach is based on n-gram language models embedded
in Hidden Markov Model. They used four different information sources to model
names: lexical model, contextual model, morphological model and name tag model
and used the SRILM toolkit language modeling and decoding in their work. They
manually annotated test data. Their f-measure result is 91.56%. Their future

directions are using maximum entropy models.
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The last work was developed by Ozkan Bayraktar et al. at 2008. They used
Economy Corpus (EC2000) and METU Turkish Corpus. They wanted to extract
named entities including the names of people. They based their approach on the
bootstrap method. For extract person names, they applied three steps: concordance

analysis, collocation analysis and extracting person names.

3.5 NER for QA Systems

This was an important step in the processing of the text as the QA system initially
tried to find sentences containing an appropriate entity that might answer a
determined question. NER tool aims to recognize a set of predefined categories of

entities.

Clearly these entities expressions help the system to answer questions about these
categories. For example, the system would get better performance if a broader range

of entities were recognized.



CHAPTER FOUR
NER-BASED TURKISH QA SYSTEM

4.1 Architectural Design

Conceptually, we have considered the overall system architecture in named-entity

based and boolean information retrieval system based.
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Figure 4.1 The overall system architecture
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We designed the overall system in seven phases (Figure 4.1). We aim to answer
user’s question using named-entities. Generally, questions aim to direct named-
entities for answer. Additionally, we must select related named-entities from relevant
documents in text collection. So, we build boolean information retrieval system
architecture for retrieving relevant documents. Thus, we designed the system

architecture in seven phases. These phases are the following items:

- Phase 1: Convert to TextPro Corpus file format from original corpus file format

- Phase 2: Selected documents be annotated using extended NE hierarchy by user

- Phase 3: Import converted files to database tables using bulk insert method

- Phase 4: Extract rules using annotated terms

- Phase 5: Execute NER module using extracted rules and dictionaries

- Phase 6: Apply NER module on user’s questions and convert them to query and
also send query to database

- Phase 7: Get results and some statistical information from database and give

answers to user.

4.2 Application Design

In this work, user can create a new project. If you work any document collection
or corpus, you will create a new project and can build all system step by step. In the
following screen, you can create a new project or open an existing project (Figure
4.2). At phase of creating a new project, system wants to know some information
about project name, project path, corpus directory path, extended named entity
hierarchy file (a file of .xml extension), question expressions file, named entity rules
file and saved question file. After enter this information in related control, system

create a file that its file extension is prj. This file has these informations.
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Figure 4.2 The screenshot of form for creating a new project

Also you can save project or close project and view project properties such as

hierarchy file, corpus directory, rule file, question expression file, which steps are

done etc.

(Figure 4.3).
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Figure 4.3 Screenshot of form for view existing project properties
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Before you create a project, firstly you must implement a converter form to our
application’s collection file format from original format (Figure 4.4). Application’s

collection directory format has four directory and one log file.

v’ antindx Directory: During annotation process manually, each annotation
process write a line in this directory which document of collection is
annotating. For example, you are annotating document that document id is
20950000. This directory has 20950000.antindx file and each annotation
process write a line in it. Line has some information annotation word, start
character position of annotated word, stop character position of annotated
word, start index of annotated word, finish index of annotated word and what

the class of named entity hierarchy’s number is.

diin#1 S#20#2#2#2. 1
Kemal Ilicak'im#95#109#13#14#1.1
Terciiman gazetesiyle#t39#58#6#7#1.6.4.1

v" docindx Directory: This directory has documents of collection and each
document has all words of tokenized text of document. Each word is in a line
with its position information (word, start character position, finish character

position and word index) such as:

Akintiya#4#1 1#0
kapilip#13#19#1
umulmadik#2 1#29#2

v iodd Directory: It has documents of collection and each document of
collection has some information in between related tags. These tags are
FileTitle, CatRef, FilePath, WordCount, ByteCount, AnalyticTitle,
AnalyticAuthor, MonogrTitle, MonogrAuthor, MonogrEdition,
ImprintPublisher, ImprintPubDate, ImprintPubPlace, IdNo, BiblScope, Text,
SelectedForAnnotated, Annotated, OurCatRef, and OurWordCount.
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v prtext Directory: It has documents of collection and each document of

collection has text that stripped html tags.

v' converter log.txt File: File has log file about convert process (how long time

each process was done)

Because when you want to create a new project, system wants to know that what
the converted corpus directory path is. We worked on METU Turkish Corpus for
testing that is in XCES-Tags file format structure originally (Say, B. et al. 2004).

o2l ODTU Derleminden TextPro Formatina Dén ogtirdcd IEI @
0DTU Derlemi Dizini \Wsers\Okan\Desktop\corpus-xces-ntkn-1.0
Déniigtiiriicli C1ktr Dizini  C:\Users\Okan\Documents\TextPro\thesis_demo_dataset E]
998/998

Derlemdeki toplam dosya boyutu: 16,16 MB
Derlemdeki ortalama dosya boyutu: 16,58 KB

Figure 4.4 Screenshot of form about converting

Furthermore, you can create or edit named entity hierarchy file using this
application (Figure 4.5). Hierarchy file is xml formatted. Each category has category
number, up category number, down category count, category name, related category
number, related name and sample named entities. If you want, you can insert
structure of hierarchy into database using “hiyerarsinin db’de olusturulmasi (import

hierarchy to db)”
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Figure 4.5 Screenshot of form for create or edit named entity hierarchy file

Annotation process in our system was not easy because we used named entity
hierarch as extended version. Extended version of named entity hierarchy contains
classes of entity in universe. We referenced Sekine’s extended named entity
hierarchy and we inferenced from this hierarchy to Turkish and so we created our
hierarchy. We selected the documents and we designed and implemented the
annotator form (Figure 4.6). Then we annotated the selecting documents with using

the annotation tool.
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: 00063260 © Full Text 1/1 Dosya Kaydet Hiyerarsi Yapisini Yiikle AlantyaHas 1180 =

:::L:; Akintiya kapilip umulmadik bir geceyi b8liistd benimle ve bu » | bir geceyi@31#4043#4 - 's_‘ml‘);!feris‘m‘ﬂ “ | |kepilip#13;1941

vk kadarla kalsin istedi belki. Eda agisindan olayin yorumu bu geceyi@3584084%4 [ : i“in e umulmacik#21;2942

aragtirma kadar yalin olmali. Ama eger bdyleyse benim igin | |Eda@93#95#13413 5 [ bir#31;3343

- deneme 'yorumlanmasi olanaksiz bir diigten bagka kalan yok geriye kollarimda@284#293443843 E Kurum isimleri geceyi#35;40#4

G-gezl simdi. Yok hayir, bu kadar kolay degil biliyorum. Onu ylzlni @611#6164#79479 b verisimleri boltgti#42;4845

haber kollarnimda tutarken yalnizhging, kinlmighgini, kararsizliklarini gozlerini @6654#6734854#85 Tesis Isimleri benimle#50;564#6

kse yazist bezginligini, gereksindigi sevecenlik ve yardimi sezdim. Ona govdesini@7054#7134#90#90 rin Isimleri ve#58;59#7
bakugimda eksiklerimi, yanilgilanmi g&rdiim. Yatigmis bir 0 glin@844#848#105#106 Olay isimleri bui#61;62#8
actyl, gerekenden daha uzun zaman tasidigim eski bir siziyi aksama kadar@850#861#107; G- Dogal Nesne isimleri kadarla#64;70#9
yeniden duydum igimde. incitmekten sakinarak, uslandinlmig Eda'nin@916#9224#117#117 - Hastalik isimleri kalsin#72;77#10
bir coskuyla Sptiim yiiziini, nedenini bilmedigi bir mutsuzlugun telefon@924#9304#1184118 Renk isimleri istedi#79;84#11
koyulttugu gozlerini, dilsiz iirkek goz kamastine: gévdesini. Aksamiizeri @972#9814123#1 Zamansal ifadeler belki.#86;91#12
Sessizlikler. Benzersiz sorular. Taraf tutma ve kayitsizliklar. birkag kadeh@983#994#124# - Diger Zamansal ifadeler |_|| |Eda#93;95#13
Bilinen aldanislar. Hepsi. Gitgide daha zor. Oykiisiiz. O giin kadeh@9904994#125#125 (31 Zaman ifadeleri || |agisindan#97;105#14
aksama kadar ne yapacagimi bilmez bir halde dolagtim evin Metin'i@1011#1017#128#12¢ Periyot Hadeleri olayin#107;112#15
icinde. Eda'min telefon edebilecegi umuduyla bekledim. Fulya'yla@1105#1113#142#1. Numerik ifadeler ) yorumu#114;119416
Aramadi. Aksamiizeri birkag kadeh ictikten sonra Metin'i Eda'nin@11884#1194#151#15 Diger Numerik ifadeler bu#121;122#17
aradim. Sesi soguk ve uzakti. Uygunsuz bir zamanda aramig telefon@1196512024152#15; - Parasal Hadeler kadar#124;128418
oldugumu diisiindtim. Belki de Fulya'yla birlikteydi. Diin gece@1239#12464156#1 - Stolesal ifsdeler yalin#130;134#19
Konusmamiz sbyle gelisti:  "Seni cok tutmayacagim, bana Bu sabah@1313#1320816481 Puansal ifadeler olmal #136;142620
Eda'nin telefon numarasini verebilir misin?"  "Diin gece telefon(@1563#1569#196419¢ Vizdesel ladeler Ama#t144;146#21

L o . . . N Defasal ifadeler N .

birlikte oldugunuzu saniyordum, niye kendisinden almadin? Eda'yla@1924#19304243424:  Frekans ifadeleri efer#148;151#22
"Bu sabah ben uyanmadan gitmis, not birakmadan."  "Seni Metin'in@1951#19584246#2¢ . Asama ifadeleri bdyleyse#153;160#23
yeniden gérmek isteseydi birakirdi Syle degil mi?" telefonu@2059#2066#259425 Yas ifadeleri benim#162;166424
"Bilmiyorum, belki..."  "Durum umutsuz oglum. Bos ver, Eda’'nin@2169421758274427: Okeul Sinif Hadeleri icin#168;171#25
ustiinde durma. Belki daha sonra arar.”  "Senden 80t Sezerlere@22464#2254#28242 Enlem Boylam ifadeleri yorumlanmas#173;184#
dilenmiyorum, onun telefon numarasini istiyorum yalmizea." Melike@2264#22698284#284 - Blcli ifadeleri olanaksiz#186;194827
"Bana bak, onu hig tanimiyorsun. Belki de sana uygun biri Eda@2277#22794287#287 - Savisal ifadeler - | |bir#196;198#28 52
degil tamam mi? Hadi dziilme, olur bayle seyler.” 280 2004
Al i A e senr " "Wal handa Achnds canin icin hivdaci -

Figure 4.6 Screenshot of form for annotate document

We decided to files count for each category according to the related category’s
weight in METU corpus. For example, all files count is 998. News category weight is
42%. So, the news files count should be 8 in 20 files. The other categories count are
news &, novel 2, story 2, corner post 2, article 1, trial article 1, research 2, travel 1,
and conversation 1. We calculated the average word count for each category. We
selected files until calculating the number of file for each category that has the
nearest word count to the average word count. Also you can analyze the annotated
words and export them to csv file using another form that its name is “Annotate

edilmis kelimelerin analizi (Analyze to Annotated Words)”.

Now we can setup database structure and than we can create named entities and
question rules. So we can take some statistics about terms and documents, run the

rules and extract named entities. We talk about database steps in chapter 4.3.

In management of rules, we can insert a new rule or edit existing rules (Figure
4.7). During creating or editing rules, a file is created in project directory that its file
extension is rls. This file has rules and a line has each rules. Each rule line has rule
expression, related hierarchy number and related hierarchy name. If you want, you
can import rules into database. Also, you can insert a dictionary as rule. Dictionary

may contain set of rules.
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--Project Rules
1="* ada"#1.4.4.2#Ada Isimleri
2="% gram*"#3.11.4#Agirhk Olciisii [fadeleri

o=l Kural Yanetimi = =R ==
Projede 360 kural kayith
Koral Hiyerarsi «| Secili Kural - Agirhik Olgiisii ifadeleri -
are Simify Sl ™ ada" - Hiz Dl iisii fadeleri
m Ada Isimleri Kuralin Ilgili Vi Hiyerarsisi Simfi - Yogunluk Olgiisti ifadeleri
** gram* Agrhk Olgis... Ada Isimleri 1.4.4.2 - Sicaklk fadeleri
- = - Kalori [fadeleri
* kilo™ Agrhk Olgis... E N E R
— —— | Yeni || Guncete |[ st | - Sismik Yogunluk ifadeleri
* kilogram™ | A@irbk Olgis... o .
~ ton Agarok Olcis [ Kurallan DE'ye Aktar ] S15n'|_1k Biyiiklik Ifadeler
- ghs--- =) Saysal [fadeler
m _a) e : : : N
aile Aile Isimleri - Diger Sayisal ifadeler
*oloji* Akademi Isi... . insan Sayim ifadeleri
*olojik* Akademi isi... - Kurum Sayis ifadeleri
** bilimler™ Akademi [si... - Yer Sayisi fadeleri
*bilimler* Akademi si... Diger Yer Sayis ifadeleri

** miihendisl... | Akademi Isi... (ke Sayis ifadeleri

*fizik* Akadenmi Isi... -+ Tesis Sayist Hfadeleri
*matik® Akademi ... -~ Urtin Sayis fadelerd
- " - Olay Sayis lfadeleri
* dlgek™ Alan Olgisii... . - !
" =) Dogal Mesne Sayis [fadeleri
R o ! .
daniim Aan Olglisi. i Diger Dogal Mesne Saysi ifa
kriter Anlasma Kur... Hayvan Sayist ifadeleri [
~ stizlesme™ | Anlagma Kur... Bitki Saysi ifadeleri
“* merkezi*™ Arastirma En... ... Caracal Fadalar S
) . [ 11 b

Figure 4.7 Screenshot of form for creating or editing rules and import rules into database

After create rules, you can run the rules. Running rules process creates a directory
in project directory its name is rule res. This directory contains all rules results in
separately files. Each file has one rule result has document, index position and rule id
such as:

--Rule 103 Results

00037123#1640#103

00037123#1685#103

00159170#765#103

00159170#782#103

00159170#1509#103

20740000#1740#103

20740000#1744#103

You can analyze rules results with form (Figure 4.8). You can see finding named

entities using rules in red color. Additionally, you can combine rules with operators
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and process results using form its name is “Kural sonuglarini isle (Process rule
results)” such as ((R103&R105)|R150). This expression means 103 id of rule and
105 id of rule are combined with AND (&) operator and this combination are

combined with 150 id of rule using OR (|) operator.

a2 Kural Senuglanni Incele EI = @
Kurallar ™ aile™ -
{15 tane kayit bulundu.)
Dikiiman Pozisyon 8 e+
Yasal Valium, Diazem gibi haplardan eroine gegenler arasinda beni en cok saskinbga disiiren kigi, yetmis yaslannda sik giyimli
bir kadin oldu. Bu hamm, son bes wildir eroin kullamyor. Ailesinden kalan, harcasa harcasa bitiremeyecegi kadar cok param E
00035233 23 30 olan bu kadinla tamsmamin Gykist bile tek bagina bir kitap konusu olabilir.
00095233 345 346 Hig evlenmemis, tek basina yasayan bu kadin eroin bagimbs geng bir delikanbyla Gzlemini ¢ektigi ana-ogul iliskisi yasac@im
00095233 1287 1288 sayliyor. Anne paray1 Gdiyor, odul mah getirivor. “"Hig korkmuyor musunuzl™ dive soruyorum. “Kaybedecek neyim var kif™ diyor
00095233 786 787 yagh kadin. “Zenginlik iginde gecen mutsuz bir hayatin son demlerinde eroin bana mutluluk veriyor. Bu mutlulugun gergek
00223160 175 176 olmadigim biliyorum. Ama gerceklerden ne yarar gérdiim ki derken yasanmams bir hayatin aci kmlcimlan, donuk gzlerinde
cakayor. Ve hiiziin yiiziindeki kaingkbklan biraz daha oyarak derinlestiriyor.
10030000 1092 1093 Alev, lark sekiz yaginda bir ercinman. Onun ercinle tamgmas da on alb yaginda zayiflamak amaciyla aldiéh Dexedrin ile oluyor.
10030000 806 807 Felsefe balimiind bitiren Alev cok iyi ingilizee ve Franmzea konusuyor. Felsefeye merak onu nlii yazar, cizer ve ressamlann
10030000 890 891 diinyasina sokuyor. On sekiz yasinda sirasiyla, ighki, kokain ve ercinle tamsivor. Cevresi gergekten genis olan bu geng iz, erkek
10030000 1038 1039 arkadas olarak hep hastabkh, kendisine balacibk yapabilecedi kiltiirld ve bagimb erkekleri seciyor. Alevin babasi bir hact ve
emniyet amiri. Allesinden kendisine biiyiik bir miras kalmis olan kansim, tiirlii numaralar gevirip Balkirkiy Alal Hastabklan
10030000 1067 1068 Hastanesine yatinyor. Alevin annesi otuz wildir Bakarkéy'de. Onu tamyanlar “Balorkiy'de en yatmayacak insan” dive tammbyor.
10030000 766 767 Zeki ve yaraticn olan bu kadin, kocasimn a¢ gézlilagunun kurbam. Alevin babasimin amaci, annesinin parasim istedigi gibi
10590000 BEG BET kullanmak ve sevgilisiyle giiniinii giin etmek. Alev ise babasi tarafindan (kiz ¢ocuk oldugu igin) Gnemsenmiyor ve teyzesinin ko
20740000 130 3 tarafindan biyitiliyor.
21090000 1307 1308 Alev igin bugiin yasamak ya da dlmek bir anlam ifade etmiyor. Eroinsiz bir yasam ona gére zaten mimkiin degil. Sigara ve eroin
onun tek dostu.
Mutsuz ya da parcalanms ailelerden gelen gocuklar -bir yudum mutluluk igin- uyusturucuyla ilk kargilagbklannda ona diért elle
sanhyorlar.
Bir cocuga ailenin verecedi en dnemli sey, kendisini degerli hissetmesi, varh@indan mutlu olundugunu bilmesi, Gnemsendigini
hissetmesi ve kendisine eliven duymava tesvik edilmesidir. Cocudu en ivi okullara edndermek, en pahab ovuncaklan almak bu S

Figure 4.8 Screenshot of form for view finding named entities with rules

Lastly about named entities results, you can evaluate performance of rules (Figure
4.9). We analyze results in three main category of hierarchy. We annotated 4324
named entities manually, and we found 8237 named entities using 360 rules. We
found 1559 named entities in set of manually annotated word. Also, you can import
annotated and found named entities into database. The success rate of finding named
entities in category of name is %38.71, in category of time is %27.59 and in category

of numeric is %23.70. The details are shown in the following table.

Table 4.1 Details of evaluation finding named entities

Main Category

Count of Found

Count of Missed

Success Rate

of Hierarchy Named Entities Named Entities

Name 1334 2112 %38.71
Time 120 315 %27.59
Numex 105 338 %23.70
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o' Kurallann Performansini Olg E (=] @
=- isimler « | Anotate Edilmis Varbk Isimleri[4324 vi anotate edilmis] Kurallar ile Bulunan Varbk Isimleri[340 kural var,8237 ner bulundu
- Diger Isimler Id Kelime Hiyerarsi Bulundu  RuleMNerld * Kelime Dskiman Pozisyon  Bulundu = *
Tanri Isimleri
anr fsimer 2 gaceyl Dwger P... & 2 Yerbilim... 00041121 | 130
Kurum Isimleri
o 3 Eda insan isi... 5679 3 yerbilim... 00041121 | 376
- Yer Isimleri
- Tesis isimleri 4 kollanmda | Canhmn... (] 0 4 yerbilim... |00041121 430
- (riin isimleri 5 yiiziing Canhmn... 7269 5 yerhilim... |00041121 | 1399 =
Olay isimleri 6 gizlerini | Canbmn... 7373 6 Carmsinda | 00063260 | 601 &
- Dogal Nesne isimleri = |7 givdesini | Canhmn... [} 0 7 Cargisinda | 00063260 | 608 =
Hastahk Isimleri B 0 giin Diger Za... B o B Diyarba... |20840000 1929 1930 B
Renk isimleri 9 aksama ... | Diger P... o 0 9 kilgiik ... |20950000 | 1386 1387 =]
& Zamansal lfadeler 10 Edamn | insan isi... 5680 10 lansikhk... | 23380000 | 215 216 B
- Diger Zamansal lfadeler 1 telefon  |Makem.. [] |0 11 dedisikli... 23380000 495 49 [&]
- L Ifadeleri
aman flageten 12 Aksami... |DigerZa..| [ |0 12 cuma 20740000 | 1612 [
" Periyot lfadeteri 13 birkag k... | Uriin S &) 0 13 G 22480000 | 1618 &
= Mumerik ifade[ar nrkag K... run >a... 5 uma AN
Diger N"_'mEHk Ifadeler Anotate Edilmis Varbk Isimlerini DB'ye Aktar ] [ Kurallar ile Bulunan Varhk Isimlerini DB'ye Aktar ]
- Parasal lfadeler
-~ Stoksal fadeler Kelime/Kelime Grubu  bir geceyi Kelime/Kelime Grubu  verbilimleri
-~ Puansal fadeler Dokiman 00005121 Dokiiman 00041121
- Yiizdesel ifadeler oxuman oxuman
- Defasal ifadeler Baslangig indeks 3 indeks 20
Frekans ffadeleri 3 Bitis indeks 4 4324 tane anotate edilmis, 1559 tane bulunmus

Figure 4.9 Screenshot of form for analyzing the rules results

Using our application, we can manage question expressions and question
expression rules and relation between question expression and hierarchy classes
(Figure 4.10). We can create a new question and manage its some information (stem
of question, its alternatives question expressions and related hierarchy classes. Also
you can import these into database. Question expression rules like named entities
rule’s notation. We define these rules for determining the question type and so
determining the expected answer type. For example, we found question expression in
user query and look its class of named entities hierarchy. Its category is place names.
So answer’s named entities hierarchy class may be place names and we look it into
place named entities and its subclasses. When we connected question expression to
named entities hierarch class, we used second-level classes as deep level. As using
this level number, we can go into deeper levels such as tree structure. After define
these, system create a file its file extension is qrexp. Its format likes as for each
question that contains id, stem of question, question expression rules, related hierarch

classes name and their class number:

1#neredettnered ™ neres *;nerel*;nerd* nerey*#Kurum lIsimleri; Yer Isimleri; Tesis

Isimleri;Enlem Boylam Ifadeleri;Diger Isimler:#1.3;1.4;1.5:3.10;1.0;
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o5 Soru Ifadeleri, Kurallan ve Varlhk Ismi Siniflan Tliskisi Yénetimi EI = @
Projede 6 soru ifadesi kayith

d Soru [fadesi I Yeni I I Giincelle I I Sil I +--m

Kakii I I + Zamansal ifadeler
O
ne zaman
kim Alternatif Soru ifadeleri

rast

ne

Soru ifadelerini DB'ye Aktar f .
+- Numerik Hfadeler

Soru lfadesi Kékii nerede

nered*

o | e ||

neden N
neres

nerel®
nerd*
nerey*

lligkili Kategoriler | Kurum isimleri

Yer lsimleri

Tesis Isimleri

Enlem Boylam ifadeleri
Diger Isimler

Figure 4.10 Screenshot of form for manage question expressions, their rules and relation to named

entities hierarchy

Lastly, we can ask question to system and extract answers based on named entities
in information retrieval system after document and question processing phases. We
can use saved questions or a new question. Process start firstly processing of
question and then find expected answers (Figure 4.11). We have done these using the
following screen. We analyze the question and tokenize it and do preprocess
operations using project’s properties. We use same tokenization expression and
preprocess operations at converting applications collection format from original
collection format. After we find named entities in query using named entities rules.
Than we find question expression in query and we determine expected named

entities hierarchy classes.

After them, we run our boolean information retrieval system using keywords in
query. We minimize the set of documents via IR system. The document results of IR
system, we find named entities in documents and match questions named entities
with documents named entities. We search answers in two-level set, one of them is

same paragraph and another one is same sentence (Table 4.2).
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Soru Cumlest

a5 Soru Cevap Sistemi - Kullanicr ArayGzia

Cevap Kiimesi

[=lloEs

Islem Agiklamasi

- Dakiiman Pozisyonlar * | |Ebabiller ve turnalar gigiin yesil Onislem acimlan yapildh

kapilanna dogru ugarlar. Giinler Onislem acimlan yapildh

G&giin yesil kapilanna dogru ugan kuslar 00005121 £21 L lanndan, hayrl bel Vi kurallan yiklendi.[360]

= | [yanlanndan, hayrh persembeler 1
nedir? m " | | misbarek cumalar. Durmaksizn Sorudaki varbk isimleri bulundu.[1]
00005121 637 yorulmaksizoin o bilyiik kapilara kanat |Beklenen cevabin hiyerarsi simflan islendi
Soruyu Analiz Et ] [ Olasi Cevaplan Bul ] 00005121 1247 cirparlar. geger dogru

B 00048120 1433

Gogun + | | ooos3z260 817

vegil 3 00063260 976 Ebabiller ve turnalar gdgin yesil

kanuwlanna 00063260 1666 kapilanna dogru ugarlar.

dogru -

Onislem Secenekleri 00063260 st

. 00063260 1878

giiglin -

yesil =|| [oo107111 287

kapilarnna 00107111 292

dogru - | Loo159170 382 -

Sorudald Varbk Isimleri Diikiiman i Alantrya kapihp umulmadik bir geceyi bilusti benimle ve bu kadarla kalsin istedi =

yesil belld. Eda agisindan olayin yorumu bu kadar yabn olmah. Ama eder bayleyse benim
igin yorumlanmas olanaksiz bir diisten baska kalan yok geriye simdi. Yok hayr, bu
kadar kolay degil biliyorum. Onu kollanmda tutarken yalmzhéim, kanlmsh&m,
kararsizhklanm bezginligini, gereksindigi sevecenlik ve yardim sezdim. Ona

Beklenen Cevabmn Hiverarsi Simiflan bakb&mda eksiklerimi, yamlgilanm giirdiim. Yabgms bir acm, gerekenden daha

Renk Isimlen Pl uzun zaman tagich@im eski bir siay yeniden duydum igimde. Incitmekten salanarak,

Hastabk Isimler uslandinlms bir coskuyla dptiim yiiziini, nedenini bilmedigi bir mutsuzlugun

Dogal Nesne isimleri koyulttugu gézlerini, dilsiz iirkek gz kamastine givdesini.

Diger Numerik ifadeler il Sessizlikler. Benzersiz su_rutar. Taraf tutma ve kayitsizbklar. Bilinen aldamsglar. i
Hensi Gitgide daha 7nr Duldisiiz

Figure 4.11 Screenshot of form for manage question expressions, their rules and relation to named

entities hierarchy

Table 4.2 Example of query and its steps results

User question

“Gogiin yesil kapilarina dogru ucan kuglar nedir?”’

Term analysis of
query

“Gogiin, yesil, kapilarina, dogru, ucan, kuslar, nedir?”

Terms after “gogiin, yesil, kapilarina, dogru, ugan, kuslar, nedir”
preprocessed
steps

Named entities
in query

“vesil”

Found question “nedir”

expression

Expected “Renk isimleri, hastalik isimleri, dogal nesne isimleri, diger

answer types numerik ifadeler, parasal ifadeler, stoksal ifadeler, puansal
ifadeler, yiizdesel ifadeler, defasal ifadeler, frekans ifadeleri,
asama ifadeleri, yas ifadeleri, okul sinifi ifadeleri”

Answer “Ebabiller ve turnalar gégiin yesil kapilarina dogru ucgarlar.

(paragraphly)

Giinler yanlarindan, haywrli persembeler miibarek cumalar.
Durmaksizin yorulmaksizin o biiyiik kapilara kanat ¢irparlar.
gecer dogru”

Answer
(sentencely)

“Ebabiller ve turnalar gogiin yesil kapilarina dogru
ucarlar.”
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Shortly, we have applied the following list items step by step:

v

NN

To design and develop converter form to application’s collection format from
original format and convert collection.

To create a new project and fill its expected informations in fields.

To edit Turkish Extended Named Entity Hierarchy xml file if you need.

To annotate selected document manually.

To setup database and apply step by step.

You can retrieve documents using boolean information retrieval techniques
and notations or sql query notation.

To create named entities rules and run them. So you can evaluate their
performance.

To create question expressions and their rules.

To ask a question to system and process question and find answer.

4.3 Database Design

In this work, we used PostgreSQL 9.1 version as database framework hosted on

localhost. For creating structure of our information retrieval system, we created .csv

extension files and we import them into database using bulk insert technique. It

provides us to be quick.

In our system, steps are in the following list about database operations:

v

v

We create database tables using this form. We fill database connection
information in Figure 4.12.

We import data in doc_term_list table. It contains 10 fields such as: position,
sentence, paragraph, term, char start pos, char finish pos, document,
termid, id, new_termid (Figure 4.13).

We import data in term_list and temp doc term tables. Term _list contains 3
fields such as termid, term, frequency and temp doc term contains doctermid

and termlistid fields (Figure 4.14).
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v We import data in posting list table that it contains 4 fields such as id,
termid, document, and position (Figure 4.15).

v" We import data lastly in lexicon and lexicon term_detail. Lexicon contains
lexiconid, lexicon and type fields. Lexicon term detail contains lexiconid

and termlistid fields (Figure 4.15).

In this application, we can use quick setup step form and create IR system more
quick. This form contains all database steps. And you can test your connection using

another form.

o= Veritabar Kurulumu EI@

Sunucu Tipi  PostgreS0L -
Sunucu localhost
Port 5432
Kullamci Adh  postgres
Sifre  *aw

Veritabam thesis_demo

Veritabam

Baglant:
Bilgilerini 'ari::;
Kaydet
question_posting_list tablosu olusturuldu &

question_temp_doc_term tablosu olusturuldu
question_term_list tablosu olusturuldu
question_doc_term_list tablosu olusturuldu
topic tablosu olusturuldu

rule_ner tablosu olusturuldu

question tablosu olusturuldu

annotation_ner tablosu olusturuldu

ner_rule tablosu olusturuldu

hiyverarsi tablosu olusturuldu

doc_term_list tablosu olusturuldu

term_list tablosu olusturuldu

temp_doc_term tablosu olusturuldu
posting_list tablosu olusturuldu

lexicon tablosu olusturuldu
lexicon_term_detail tablosu olusturuldu hd

m

Figure 4.12 Screenshot of form for create database tables



' Derlem Dosyalaninin Terim Listesinin Olusturulmasi EI@

Derlem Dizini C:\Users\Okan\Documents\TextPro\ner_performance_dataset\prtext\ E

Doc. Term Listesi Olustur

doc_term_list olusturulmamms
doc_term_list olusturulmams
Veritabam baglantis1 kuruldu.
Veritabam baglantis1 kuruldu.

Derlem dizininde 1 klastr var

Derlem dizininde toplam 20 dosya var
0,05 dk doc_term_list olusturuldu

Figure 4.13 Screenshot of form for import data to doc_term_list

Mormalize Et Kiigiik Harf  [] Biiyiik Harf tr-TR -
Moktalama isaretlerini Temizle
[7] Gijit Karakterleri Temizle

Term Uzunlugu (<) Kisa Olanlan At 3
Stopwords Temizle  Ci\Users\Okan\Documents\TextPro\tr-stop E
[[] Stemming Uygula

[] Lemmatizing Uygula

Term_List Olustur

o= Terim Listesinin Olusturulmasi (Onislemn Secenekleri ile) EI@

dnislem secenekler okundu
Osa 0dk1sn 3%483 term viiklendi

Ejni;lem adimlan yapild
14614 term insert edildi

0,832780%66666667 dk Term_List olusturuldu

m

1

Figure 4.14 Screenshot of form for import data to term_list
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@ Posting Listesinin Olusturulmas: EI@

DBServer: localhost Veritabam: thesis_demo Kullamci:

Posting List Olugtur

posting list olusturulmams
0,75 dk 21007 posting list insert edildi

a-' Lexicon Listesinin Olusturulmas:

DBServer: localhost Veritabam: thesis_demo Kullamei:

Lexicon Olustur

[E=NECR ==

lexicon list olusturulmus

0,02 dk 14614 lexicon ve lexicon_term_detail inzert edildi

Figure 4.15 a.Screenshot of form for import data to posting_list

b. Screenshot of form for import data to lexicon and lexicon term_detail

You can see database’s entities diagram in Figure 4.16. They are the base entities

and we generate objects from these entity classes. Also, we use them for boolean

information retrieval system.

[ doc_term_listBase @] [ temp_doc_termBase @] [ posting_listBase @] [ lexicon_term_detailBase
Class Class Class Class
Fields Fields Fields Fields
= Properties = Properties = Properties = Properties
ﬁ Char_finish_pos f Doctermid ﬁ Document ﬁ Lexiconid
ﬁ Char_start_pos ﬁ Termlistid ﬁ Id ﬁ Termlistid
' Document L‘f-" “ Position :
ﬁ Id _,-+\ ﬁ Termid P - —
1 New_termid [ temp_doc_term ¥ LN P | lexicon_term_detail ¥
A A
= Paragraph e CIESS. £
ﬁ Paciting =+ temp_doc_temmBase P =y =+ lexicon_term_detailBase
ﬁ : \ posting_list ¥ \
= entence Class
= Term " = posting_listBase
“ Termid | term_listBase & , | lexiconBase &
. _ Class Class
| doc_term_list # | Fields Fields
Class o
- doc_term_istBase 7 B Properties = properties
A 2 Frequency 5 Lexicon
= Term 5 Lexiconid
' Termid [ = Type
P < >
| term_list E3 d i
Class = =)
—+ term_listBase o
| Class
-+ lexiconBase

Figure 4.19 Base entities diagram in database

hierarchyBase =

X,

hierarchy 3

Class

Fields

= Properties
= Examples
F
'f? IsLeaf
2 Name
' Number
ZF Parentid
= g1
B o
= g
=

Class
= hierarchyBase




CHAPTER FIVE
CONCLUSIONS

The aim of this study is to design and implement question answering system for
Turkish text collection. In this work, we analyzed the architecture of question
answering systems in this hot research area and realized that QA systems need NER
module for answering questions from relevant documents in document collection. So
we need to build the architecture of information retrieval system. As a result of these
needs, we decided to design named-entity based QA system. First of all, we reviewed
the current NER approaches for Turkish and determined the related works common
future directions for realized Turkish language. We generated a test annotated
collection using extended NE hierarchy after to implemented extended NE hierarchy
for Turkish language. After annotation process, we extracted some rules and created
some entity dictionaries. We proposed the hybrid method using hand-made rule-
based method and dictionary-based method. We evaluated to our NER module
performance that our success rate of finding named entities in category of name is

%38.71, in category of time is %27.59 and in category of numeric is %23.70.

Additional to this, we found NE’s from a set of relevant documents so we built
boolean information retrieval system architecture. Using this system, we retrieved
the relevant documents for user’s questions. Before of this, we executed NER
module for questions. Thus, we matched the relevant documents NE’s and question’s
NE’s. We considered also the positions information using IR system such as

paragraph and sentence position.
For a further search of this study to extend rules and dictionaries and also aim to

apply machine-learning based approaches to our hybrid approach. Additionally, to

can apply to different Turkish text collection.
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APPENDICES
A Turkish Extended Named Entity Hierarchy

<?xml version="1.0" encoding="windows-1254"?>
<KOK>
<KAT no="1"ust_kat no="0"alt_kat sayi="11" iliskili_kat no=""iliski_adi="">
<DEGER>Isimler</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.0" ust_kat no="1" alt_kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Diger Isimler</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.1" ust_kat no="1" alt kat sayi="0"iliskili_kat no=""iliski_adi="">
<DEGER>Insan Isimleri</DEGER>
<ORNEKLER>Adil;0kan;Meltem</ORNEKLER>
</KAT>
<KAT no="1.2" ust_kat no="1"alt _kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Tanri Isimleri</DEGER>
<ORNEKLER>Allah;Zeus;Venus</ORNEKLER>
</KAT>
<KAT no="1.3"ust_kat no="1" alt kat sayi="8" iliskili _kat no=""iliski_adi="">
<DEGER>Kurum isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.3.0" ust_kat no="1.3"alt _kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Kurum Isimleri</DEGER>
<ORNEKLER>Fen Bilimleri Enstitiisii;</ORNEKLER>
</KAT>
<KAT no="1.3.1" ust_kat no="1.3" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Ulusal Organizasyon Isimleri</DEGER>
<ORNEKLER>UNICEF;AB;</ORNEKLER>
</KAT>
<KAT no="1.3.2" ust_kat no="1.3" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Gosteri Organizasyon Isimleri</DEGER>
<ORNEKLER>Cok Giizel Hareketler Bunlar;The Beatles;</ORNEKLER>
</KAT>
<KAT no="1.3.3" ust_kat no="1.3" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Aile Isimleri</DEGER>
<ORNEKLER>Sabanci Ailesi;Kog Ailesi;</ORNEKLER>
</KAT>
<KAT no="1.3.4" ust_kat no="1.3" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Etnik Grup Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.3.4.0" ust_kat_no="1.3.4" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Etnik Grup Isimleri</DEGER>
<ORNEKLER>Bognaklar;Filistinli Araplar;Kiirtler;</ORNEKLER>
</KAT>
<KAT no="1.3.4.1" ust_kat no="1.3.4" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Uyruk Isimleri</DEGER>
<ORNEKLER>Tiirk;Amerikali;Alman;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.3.5" ust_kat no="1.3"alt_kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Spor Organizasyon Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.3.5.0" ust_kat no="1.3.5" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Spor Organizasyonu Isimleri</DEGER>
<ORNEKLER>istanbul Tenis Kuliibii;Marmara Yelken Kuliibii;</ORNEKLER>
</KAT>
<KAT no="1.3.5.1" ust_kat no="1.3.5" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Profesyonel Spor Organizasyonu Isimleri</DEGER>
<ORNEKLER>Galatasaray;Manchester United;Los Angeles Lakers;</ORNEKLER>
</KAT>
<KAT no="1.3.5.2" ust_kat no="1.3.5" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Spor Ligleri Isimleri</DEGER>
<ORNEKLER>Spor Toto Siiper Lig;NBA;</ORNEKLER>
</KAT>



</KAT>
<KAT no="1.3.6" ust_kat no="1.3" alt_kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Sirket-Dernek Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.3.6.0" ust_kat no="1.3.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Sirket Isimleri</DEGER>
<ORNEKLER>BBC;Bilisim Toplulugu; Atatiirk¢ii Diisiince Dernegi;</ORNEKLER>
</KAT>
<KAT no="1.3.6.1" ust_kat no="1.3.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Sirket isimleri</DEGER>
<ORNEKLER>Garanti Bankasi;Sony;Fiat;Canon;Toyota;CNN;</ORNEKLER>
</KAT>
<KAT no="1.3.6.2" ust_kat no="1.3.6" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Sirketler Grubu Isimleri</DEGER>
<ORNEKLER>Dogan Medya Grup;Demir Finansal Grup;Mercedes-Benz Grup;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.3.7" ust_kat no="1.3" alt _kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Politik Organizasyon Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.3.7.0" ust_kat no="1.3.7" alt_kat sayi="-1"iliskili_kat no=""iliski adi="">
<DEGER>Diger Politik Organizasyon Isimleri</DEGER>
<ORNEKLER>Filistin Kurtulus Orgiitii;Clinton Rejimi;</ORNEKLER>
</KAT>
<KAT no="1.3.7.1" ust_kat no="1.3.7" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Devlet isimleri</DEGER>
<ORNEKLER>Tiirkiye Biiyiik Millet Meclisi;Ulastirma Bakanlig1;</ORNEKLER>
</KAT>
<KAT no="1.3.7.2" ust_kat no="1.3.7" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Siyasi Parti Isimleri</DEGER>
<ORNEKLER>Cumhuriyet Halk Partisi;Adalet ve Kalkinma Partisi;</ORNEKLER>
</KAT>
<KAT no="1.3.7.3" ust_kat no="1.3.7" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Kabine Isimleri</DEGER>
<ORNEKLER>AKP Hiikiimeti Kabinesi;CHP Kabinesi;</ORNEKLER>
</KAT>
<KAT no="1.3.7.4" ust_kat no="1.3.7" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Askeri Kurum Isimleri</DEGER>
<ORNEKLER>Tiirk Hava Kuvvetleri Komutanligi;Jandarma Genel Komutanligi;</ORNEKLER>
</KAT>
</KAT>
</KAT>
<KAT no="1.4" ust_kat no="1"alt _kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Yer Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.4.0" ust_kat no="1.4" alt kat sayi="-1"1iliskili kat no=""iliski adi="">
<DEGER>Diger Yer Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.4.1" ust_kat no="1.4" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Mesire Tatil Yerleri</DEGER>
<ORNEKLER>Go6kova Orman Kampi;DEU Yaz Tatili Kamp1;</ORNEKLER>
</KAT>
<KAT no="1.4.2" ust_kat no="1.4" alt kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Devlet Bolgeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.4.2.0" ust_kat no="1.4.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Devlet Bolgeleri</DEGER>
<ORNEKLER>Hong Kong;Tayvan;</ORNEKLER>
</KAT>
<KAT no="1.4.2.1" ust_kat no="1.4.2" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Ilge Isimleri</DEGER>
<ORNEKLER>Buca;Bornova;Karstyaka;</ORNEKLER>
</KAT>
<KAT no="1.4.2.2" ust_kat no="1.4.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>I1 isimleri</DEGER>
<ORNEKLER>izmir;Mugla;Ankara;</ORNEKLER>
</KAT>
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<KAT no="1.4.2.3" ust_kat no="1.4.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Ulke Isimleri</DEGER>
<ORNEKLER>Tiirkiye;Almanya;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.4.3"ust_kat no="1.4" alt kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Bblgesel Yer Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.4.3.0" ust_kat no="1.4.3" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Bolge Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.4.3.1" ust_kat no="1.4.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Kitasal Bélge Isimleri</DEGER>
<ORNEKLER>Amerika;Avrupa;Asya;</ORNEKLER>
</KAT>
<KAT no="1.4.3.2" ust kat no="1.4.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Ulke I¢i Bolge Isimleri</DEGER>
<ORNEKLER>Ege Bolgesi;Akdeniz Bolgesi;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.4.4" ust_kat no="1.4" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Jeolojik Bolge Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.4.4.0" ust_kat no="1.4.4" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Jeolojik Bélge Isimleri</DEGER>
<ORNEKLER>Karain Magarasi;Damlatas Magaras1;</ORNEKLER>
</KAT>
<KAT no="1.4.4.1" ust_kat no="1.4.4" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Dag isimleri</DEGER>
<ORNEKLER>Sultan Dagi;Toros Daglar;;</ORNEKLER>
</KAT>
<KAT no="1.4.4.2" ust_kat_no="1.4.4" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Ada Isimleri</DEGER>
<ORNEKLER>Bozcaada;Gok¢eada;</ORNEKLER>
</KAT>
<KAT no="1.4.4.3" ust_kat no="1.4.4" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Akarsu Isimleri</DEGER>
<ORNEKLER>Manavgat Selalesi;Goksu Irmagi;Menderes Nehri;</ORNEKLER>
</KAT>
<KAT no="1.4.4.4" ust_kat no="1.4.4" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>G! Isimleri</DEGER>
<ORNEKLER>Van Golii;Tuz Golii;Bafa Golii;</ORNEKLER>
</KAT>
<KAT no="1.4.4.5" ust_kat no="1.4.4" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Deniz Isimleri</DEGER>
<ORNEKLER>Ege Denizi;Marmara Denizi;Akdeniz;</ORNEKLER>
</KAT>
<KAT no="1.4.4.6" ust_kat no="1.4.4" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>KGbrfez Isimleri</DEGER>
<ORNEKLER>Izmir Korfezi;Gokova Korfezi;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.4.5" ust_kat no="1.4" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Astronomi [simleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.4.5.0" ust_kat no="1.4.5" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Astronomi isimleri</DEGER>
<ORNEKLER>Giines Sistemi;</ORNEKLER>
</KAT>
<KAT no="1.4.5.1" ust_kat no="1.4.5" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Y1ldiz Isimleri</DEGER>
<ORNEKLER>Alfa Erboga;Barnard’m Yildizi;Kutup Y1ldizi;</ORNEKLER>
</KAT>
<KAT no="1.4.5.2" ust_kat no="1.4.5" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Gezegen Isimleri</DEGER>
<ORNEKLER>Mars;Jupiter; Veniis;</ORNEKLER>
</KAT>
<KAT no="1.4.5.3" ust_kat no="1.4.5" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
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<DEGER>Takim Yildiz1 Isimleri</DEGER>
<ORNEKLER>Biiyiik Ay1;Kiigiik Ay1; </ORNEKLER>
</KAT>
</KAT>
<KAT no="1.4.6" ust_kat no="1.4" alt kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Adres Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.4.6.0" ust_kat no="1.4.6" alt kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Adres Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.4.6.1" ust_kat no="1.4.6" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Posta Adresleri</DEGER>
<ORNEKLER>Yeni Mahalle Inonii Bulvari No:32/1;</ORNEKLER>
</KAT>
<KAT no="1.4.6.2" ust_kat no="1.4.6" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Telefon Numaralari</DEGER>
<ORNEKLER>(232)-412-7970;+902324127970;05365618490;</ORNEKLER>
</KAT>
<KAT no="1.4.6.3" ust_kat no="1.4.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Email Adresleri</DEGER>
<ORNEKLER>okan.ozturkmenoglu@deu.edu.tr;</ORNEKLER>
</KAT>
<KAT no="1.4.6.4" ust_kat no="1.4.6" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>URL Adresleri</DEGER>
<ORNEKLER>http://www.fbe.deu.edu.tr;http://cs.deu.edu.tr;</ORNEKLER>
</KAT>
</KAT>
</KAT>
<KAT no="1.5" ust_kat no="1"alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Tesis Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.5.0" ust_kat no="1.5" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Tesis Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.5.1" ust_kat no="1.5" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Arkeolojik Tesis Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.5.1.0" ust_kat no="1.5.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Arkeolojik Tesi Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.5.1.1" ust_kat no="1.5.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Hoyiik Isimleri</DEGER>
<ORNEKLER>Catalcahdyiik;Alacahdyiik;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.5.2" ust_kat no="1.5" alt_kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Yerlesmis Tesis Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.5.2.0" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Yerlesmis Tesis Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.5.2.1" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Okul Isimleri</DEGER>
<ORNEKLER>Dokuz Eyliil Universitesi Bilgisayar Miihendisligi Béliimii;Bornova
Lisesi;</ORNEKLER>
</KAT>
<KAT no="1.5.2.2" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Yerel Tesis Isimleri</DEGER>
<ORNEKLER>Amerikan Biiyiikelciligi;izmir Halk Kiitiiphanesi;</ORNEKLER>
</KAT>
<KAT no="1.5.2.3" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
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<DEGER>Arastirma Enstitiisii Isimleri</DEGER>
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<ORNEKLER>Ege Tarimsal Arastirma Enstitiisii;Atatiirk Bahge Kiiltiirleri Arastirma Enstitiisii; < ORNEKLER>

</KAT>
<KAT no="1.5.2.4" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Market Isimleri</DEGER>

<ORNEKLER>Tansas Siiper Market; Turgut Aligveris Merkezi;Kipa Hipermarket;</ORNEKLER>

</KAT>

<KAT no="1.5.2.5" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Park Isimleri</DEGER>
<ORNEKLER>Hasanaga Bahgesi;Biiyiik Park;</ORNEKLER>

</KAT>

<KAT no="1.5.2.6" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Spor Alani Isimleri</DEGER>
<ORNEKLER>ALIi Sami Yen Stadyumu;Olimpiyat Stadyumu;</ORNEKLER>

</KAT>

<KAT no="1.5.2.7" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Miize Isimleri</DEGER>
<ORNEKLER>Sakip Sabanci Miizesi;Anadolu Medeniyetleri Miizesi;</ORNEKLER>

</KAT>

<KAT no="1.5.2.8" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Hayvanat Bahgesi Isimleri</DEGER>
<ORNEKLER>Atatiirk Orman Ciftligi;izmir Dogal Yasam Parki;</ORNEKLER>

</KAT>

<KAT no="1.5.2.9" ust_kat_no="1.5.2" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Eglence Alani Isimleri</DEGER>
<ORNEKLER>Bornova Forum;Disneyland;</ORNEKLER>

</KAT>

<KAT no="1.5.2.10" ust_kat no="1.5.2" alt_kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Tiyatro Alan1 isimleri</DEGER>
<ORNEKLER>Miijdat Gezen Tiyatrosu;Izmir Kent Tiyatrosu;</ORNEKLER>

</KAT>

<KAT no="1.5.2.11" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Ibadet Yeri Isimleri</DEGER>

<ORNEKLER>Sultan Ahmet Cami;Sent Antuan Kilisesi;Fener Rum Patrikhanesi;</ORNEKLER>

</KAT>

<KAT no="1.5.2.12" ust_kat no="1.5.2" alt_kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Otopark Isimleri</DEGER>
<ORNEKLER>Izotas;Asti;</ORNEKLER>

</KAT>

<KAT no="1.5.2.13" ust_kat no="1.5.2" alt_kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Istasyon Isimleri</DEGER>
<ORNEKLER>Haydarpasa Gari;Basmane Gari;</ORNEKLER>

</KAT>

<KAT no="1.5.2.14" ust_kat no="1.5.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Havaalan1 Isimleri</DEGER>
<ORNEKLER>Adnan Menderes Havaalani;Sabiha Gokgen</ORNEKLER>

</KAT>

<KAT no="1.5.2.15" ust_kat no="1.5.2" alt_kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Liman isimleri</DEGER>
<ORNEKLER>Bostanl: iskelesi;Mersin Liman1;</ORNEKLER>

</KAT>

</KAT>
<KAT no="1.5.3" ust_kat no="1.5" alt_kat sayi="-1"iliskili kat no=""iliski adi="">

<DEGER>Hat Isimleri</DEGER>

<ORNEKLER>

</ORNEKLER>

<KAT no="1.5.3.0" ust_kat no="1.5.3" alt_kat sayi="-1"iliskili_kat no=""iliski adi="">

<DEGER>Diger Hat Isimleri</DEGER>
<ORNEKLER>istanbul’dan Ankara’ya ucus giizergah1;</ORNEKLER>
</KAT>
<KAT no="1.5.3.1" ust_kat no="1.5.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Demir Yolu Hatt1 {simleri</DEGER>
<ORNEKLER>Ankara-Haydarpasa Anahatti;Alsancak-Bandirma Anahatt;;</ORNEKLER>
</KAT>
<KAT no="1.5.3.2" ust_kat no="1.5.3" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Kara Yolu Hatt1 Isimleri</DEGER>
<ORNEKLER>[zmir-Aydin Otobani;</ORNEKLER>
</KAT>
<KAT no="1.5.3.3" ust_kat no="1.5.3" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Deniz Yolu Hatti {simleri</DEGER>
<ORNEKLER>Mersin-Libya Denizyolu;</ORNEKLER>
</KAT>
<KAT no="1.5.3.4" ust_kat no="1.5.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">



<DEGER>Kanal Isimleri</DEGER>
<ORNEKLER>Panama Kanali;Suez Kanali; < ORNEKLER>
</KAT>
<KAT no="1.5.3.5" ust_kat no="1.5.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Tiinel Isimleri</DEGER>
<ORNEKLER>75.Y1l Selatin Tiineli;Bolu Tiineli;</ORNEKLER>
</KAT>
<KAT no="1.5.3.6" ust_kat no="1.5.3" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>KG&prii Isimleri</DEGER>
<ORNEKLER>Bogazi¢i Kopriisii;Fatih Sultan Mehmet Kopriisii;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.5.4" ust_kat no="1.5" alt _kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Tesis Boliimii isimleri</DEGER>
<ORNEKLER>Pegasus Tribiinii;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6" ust_kat no="1"alt _kat sayi="-1"iliskili_kat no="" iliski_adi="">
<DEGER>Uriin Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.0" ust_kat no="1.6" alt kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Diger Uriin Isimleri</DEGER>
<ORNEKLER>Oscar;Telif Haklar1;</ORNEKLER>
</KAT>
<KAT no="1.6.1" ust_kat no="1.6" alt kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Arag Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.1.0" ust_kat_no="1.6.1" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Arag Isimleri</DEGER>
<ORNEKLER>Halley Davidson;</ORNEKLER>
</KAT>
<KAT no="1.6.1.1" ust_kat no="1.6.1" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Otomobil Isimleri</DEGER>
<ORNEKLER>Punto;Megane;</ORNEKLER>
</KAT>
<KAT no="1.6.1.2" ust_kat no="1.6.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Tren Isimleri</DEGER>
<ORNEKLER>Fatih Ekspresi;Ankara Ekspresi;Dogu Ekspresi;</ORNEKLER>
</KAT>
<KAT no="1.6.1.3" ust_kat_no="1.6.1" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Ugak Isimleri</DEGER>
<ORNEKLER>Boeing 747;Concord;</ORNEKLER>
</KAT>
<KAT no="1.6.1.4" ust_kat no="1.6.1" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Uzay Gemisi Isimleri</DEGER>
<ORNEKLER>Endeavour Uzay Mekigi;Starshine Uydusu;</ORNEKLER>
</KAT>
<KAT no="1.6.1.5" ust_kat no="1.6.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Gemi Isimleri</DEGER>
<ORNEKLER>Nuh’un Gemisi;Yamato Savas Gemisi;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.2" ust_kat no="1.6" alt _kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Yiyecek Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.2.0" ust_kat no="1.6.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Yiyecek Isimleri</DEGER>
<ORNEKLER>Coca Cola;Su;Bira;</ORNEKLER>
</KAT>
<KAT no="1.6.2.1" ust_kat no="1.6.2" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Yemek Isimleri</DEGER>
<ORNEKLER>EImali turta;Tavuk Izgara;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.3" ust_kat no="1.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Sanat Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.3.0" ust_kat no="1.6.3" alt_kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Diger Sanat Isimleri</DEGER>



<ORNEKLER>Veniis de Milo;Pierre de Wiessant;</ORNEKLER>
</KAT>
<KAT no="1.6.3.1" ust_kat no="1.6.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Resim Isimleri</DEGER>
<ORNEKLER>Mona Lisa;</ORNEKLER>
</KAT>
<KAT no="1.6.3.2" ust_kat no="1.6.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Yayin Programi Isimleri</DEGER>
<ORNEKLER>Maraton;Seffaf Oda;32.Giin;</ORNEKLER>
</KAT>
<KAT no="1.6.3.3" ust_kat no="1.6.3" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Film Isimleri</DEGER>
<ORNEKLER>Buz Devri;Kelebek Etkisi; Titanik;</ORNEKLER>
</KAT>
<KAT no="1.6.3.4" ust_kat no="1.6.3" alt_kat sayi="-1"iliskili_kat no="" iliski_adi="">
<DEGER>Gésteri Isimleri</DEGER>
<ORNEKLER>Hamlet;Muzurevi;Mustafam Kemalim;</ORNEKLER>
</KAT>
<KAT no="1.6.3.5" ust_kat no="1.6.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Miizik Isimleri</DEGER>
<ORNEKLER>9.Senfoni;Rilya;Adimi1 Kalbine Yaz;</ORNEKLER>
</KAT>
<KAT no="1.6.3.6" ust_kat no="1.6.3" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Kitap Isimleri</DEGER>
<ORNEKLER>Romeo ve Juliet;isaret;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.4" ust_kat no="1.6" alt _kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Baski Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.4.0" ust_kat no="1.6.4" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Baski Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.6.4.1" ust_kat no="1.6.4" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Gazete Isimleri</DEGER>
<ORNEKLER>Milliyet;Cumhuriyet;Fotomag¢;</ORNEKLER>
</KAT>
<KAT no="1.6.4.2" ust_kat no="1.6.4" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Dergi Isimleri</DEGER>
<ORNEKLER>NTYV Bilim Dergisi;Chip;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.5" ust_kat no="1.6" alt _kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Ogreti Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.5.0" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Ogreti Isimleri</DEGER>
<ORNEKLER>Demokrasi;Arap Alfabesi;</ORNEKLER>
</KAT>
<KAT no="1.6.5.1" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Kiiltiir isimleri</DEGER>
<ORNEKLER>Mezopotamya Uygarligi;Ronesans;</ORNEKLER>
</KAT>
<KAT no="1.6.5.2" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Din Isimleri</DEGER>
<ORNEKLER>Islam;Katolik;Budizm;</ORNEKLER>
</KAT>
<KAT no="1.6.5.3" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Akademi Isimleri</DEGER>
<ORNEKLER>Bilgisayar Miihendisligi;Uluslar arasi iliskiler;Matematik;Fizik;Kimya;</ORNEKLER>
</KAT>
<KAT no="1.6.5.4" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Spor Isimleri</DEGER>
<ORNEKLER>Futbol;Kayak;Golf;Sumo;</ORNEKLER>
</KAT>
<KAT no="1.6.5.5" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Stil Isimleri</DEGER>
<ORNEKLER>Mohism;Empresyonizm;</ORNEKLER>
</KAT>



<KAT no="1.6.5.6" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Hareket Isimleri</DEGER>
<ORNEKLER>Ozgiirliik ve insan Haklar1 Hareketi;Amerikan Sivil Haklar Hareketi;</ORNEKLER>
</KAT>
<KAT no="1.6.5.7" ust_kat no="1.6.5" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Teori [simleri</DEGER>
<ORNEKLER>izafiyet teorisi;Newton teorisi;</ORNEKLER>
</KAT>
<KAT no="1.6.5.8" ust_kat no="1.6.5" alt kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Plan Isimleri</DEGER>
<ORNEKLER>Apollo 11 Ugus Plani;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.6" ust_kat no="1.6" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Kural {simleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.6.0" ust_kat no="1.6.6" alt kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Kural Isimleri</DEGER>
<ORNEKLER>Bakanlar Kurulu Karar1;</ORNEKLER>
</KAT>
<KAT no="1.6.6.1" ust_kat no="1.6.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Anlasma Kural Isimleri</DEGER>
<ORNEKLER>Lozan Anlasmasi;Versay Anlagsmas;;</ORNEKLER>
</KAT>
<KAT no="1.6.6.2" ust_kat no="1.6.6" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Hukuk Kural Isimleri</DEGER>
<ORNEKLER>Tiirkiye Cumhuriyeti Anayasasi;Hammurabi Kurallar;;Medeni Hukuk;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.7" ust_kat no="1.6" alt _kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Unvan Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.7.0" ust_kat no="1.6.7" alt_kat _sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Unvan Isimleri</DEGER>
<ORNEKLER>Bay;Bayan;Sayin;</ORNEKLER>
</KAT>
<KAT no="1.6.7.1" ust_kat no="1.6.7" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Makam Unvan Isimleri</DEGER>
<ORNEKLER>Profesor; Doktor;Cumhurbaskani;Vali;Kral;Miidiir;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.8" ust_kat no="1.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Dil Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.8.0" ust_kat no="1.6.8" alt kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Dil isimleri</DEGER>
<ORNEKLER>Ural-Altay Dilleri;Hint-Avrupa Dilleri;</ORNEKLER>
</KAT>
<KAT no="1.6.8.1" ust_kat no="1.6.8" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Ulusal Dil Isimleri</DEGER>
<ORNEKLER>Tiirkge; ingilizce;Japonca;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.9" ust_kat no="1.6" alt kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Olcii Birimi Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.6.9.0" ust_kat no="1.6.9" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Birim Isimleri</DEGER>
<ORNEKLER>Litre;Kilogram;Desibel;Dakika;</ORNEKLER>
</KAT>
<KAT no="1.6.9.1" ust_kat no="1.6.9" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Para Birimi Isimleri</DEGER>
<ORNEKLER>Lira;Dolar;Euro;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.6.10" ust_kat no="1.6" alt_kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Malzeme Isimleri</DEGER>
<ORNEKLER>Gazyagi;testere;</ORNEKLER>
</KAT>



<KAT no="1.6.11" ust_kat_no="1.6" alt_kat_sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Giyecek Isimleri</DEGER>
<ORNEKLER>Kot;Kazak;Mont;Gomlek;</ORNEKLER>
</KAT>
<KAT no="1.6.12" ust_kat no="1.6" alt_kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Parasal Sekil islemleri</DEGER>
<ORNEKLER>10 kurusluk;25 kurugluk;</ORNEKLER>
</KAT>
<KAT no="1.6.13" ust_kat no="1.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Ilag Isimleri</DEGER>
<ORNEKLER>Antibiyotik; Aspirin;Gripin;</ORNEKLER>
</KAT>
<KAT no="1.6.14" ust_kat no="1.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Silah Isimleri</DEGER>
<ORNEKLER>Walther p38;Kimyasal Silah;Tabanca;Tiifek;Niikleer Silah;</ORNEKLER>
</KAT>
<KAT no="1.6.15" ust_kat no="1.6" alt_kat sayi="-1" iliskili kat no=""iliski adi="">
<DEGER>Stok Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.6.16" ust_kat no="1.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Odiil Isimleri</DEGER>
<ORNEKLER>Nobel Odiilii;Altmn Portakal Odiilii;</ORNEKLER>
</KAT>
<KAT no="1.6.17" ust_kat no="1.6" alt_kat sayi="-1" iliskili kat no=""1iliski adi="">
<DEGER>Dekorasyon Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.6.18" ust_kat no="1.6" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Sug¢ isimleri</DEGER>
<ORNEKLER>Dolandiricilik;Hirsizlik;Gasp;</ORNEKLER>
</KAT>
<KAT no="1.6.19" ust_kat_no="1.6" alt_kat_sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Hizmet Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="1.6.20" ust_kat no="1.6" alt_kat sayi="-1"iliskili_kat no=""iliski_adi="">
<DEGER>Sinif [simleri</DEGER>
<ORNEKLER>Siyah kusak;beyaz kemer;</ORNEKLER>
</KAT>
<KAT no="1.6.21" ust_kat_no="1.6" alt_kat_sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Karakter Isimleri</DEGER>
<ORNEKLER>Miki Mouse;Bugs Bunny;Recep Ivedik;</ORNEKLER>
</KAT>
<KAT no="1.6.22" ust_kat no="1.6" alt_kat sayi="-1"iliskili _kat no=""iliski_adi="">
<DEGER>Kimlik No Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.7" ust_kat no="1"alt _kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Olay Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.7.0" ust_kat no="1.7" alt kat sayi="-1"1iliskili kat no=""iliski adi="">
<DEGER>Diger Olay Isimleri</DEGER>
<ORNEKLER>Hagl Seferleri;Rus Devrimi;Pearl Harbor Saldirisi;;</ORNEKLER>
</KAT>
<KAT no="1.7.1" ust_kat no="1.7" alt_kat _sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Sirasal Olaylar</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.7.1.0" ust_kat no="1.7.1" alt_kat sayi="-1"iliskili_kat no=""iliski adi="">
<DEGER>Diger Sirasal Olaylar</DEGER>
<ORNEKLER>Berlin Film Festivali;</ORNEKLER>
</KAT>
<KAT no="1.7.1.1" ust_kat no="1.7.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Dini Festival Olaylari</DEGER>
<ORNEKLER>Kurban Bayrami;Ramazan Bayrami;Noel;Paskalya;</ORNEKLER>
</KAT>



<KAT no="1.7.1.2" ust_kat no="1.7.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Oyun Olaylari</DEGER>
<ORNEKLER>Diinya Kupasi;Wimbledon Tenis Turnuvasi;Atina Olimpiyat Oyunlar;;</ORNEKLER>
</KAT>
<KAT no="1.7.1.3" ust_kat no="1.7.1" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Konferans Olaylari</DEGER>
<ORNEKLER>Akademik Biligim Konferansi;Napoli Zirvesi;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.7.2" ust_kat no="1.7" alt_kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Kaza Olaylari</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.7.2.0" ust_kat no="1.7.2" alt_kat sayi="-1"iliskili_kat no=""iliski adi="">
<DEGER>Diger Kaza Olaylari</DEGER>
<ORNEKLER>Susurluk Kazasi; Cernobil Patlamasi;</ORNEKLER>
</KAT>
<KAT no="1.7.2.1" ust_kat no="1.7.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Savas Olaylari</DEGER>
<ORNEKLER>2.Diinya Savasi;Kurtulus Savasi;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.7.3" ust_kat no="1.7" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Doga Olaylari</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.7.3.0" ust_kat no="1.7.3" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Doga Olayi Isimleri</DEGER>
<ORNEKLER>EI Nino;Monsoon;</ORNEKLER>
</KAT>
<KAT no="1.7.3.1" ust_kat no="1.7.3" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Dogal Felaket Olaylari</DEGER>
<ORNEKLER>Katrina Kasirgas1;</ORNEKLER>
</KAT>
<KAT no="1.7.3.2" ust_kat no="1.7.3" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Deprem Olaylari</DEGER>
<ORNEKLER>Erzincan Depremi;17 Agustos Depremi;</ORNEKLER>
</KAT>
</KAT>
</KAT>
<KAT no="1.8" ust_kat no="1"alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Dogal Nesne Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.8.0" ust_kat no="1.8" alt kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Dogal Nesneler</DEGER>
<ORNEKLER>Proton;Atom Cekirdegi;</ORNEKLER>
</KAT>
<KAT no="1.8.1" ust_kat no="1.8" alt kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Canl1 Nesne Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.8.1.0" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Canli Nesne Isimleri</DEGER>
<ORNEKLER>Viriis;Bakteri;</ORNEKLER>
</KAT>
<KAT no="1.8.1.1" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Mantar isimleri</DEGER>
<ORNEKLER>Kiif Mantari;Pas Mantar1;Kiiltiir Mantar1;</ORNEKLER>
</KAT>
<KAT no="1.8.1.2" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Yumusakca Isimleri</DEGER>
<ORNEKLER>Ahtapot;Miirekkep Balig1;</ORNEKLER>
</KAT>
<KAT no="1.8.1.3" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Bécek Isimleri</DEGER>
<ORNEKLER>Karinca;Oriimcek;</ORNEKLER>
</KAT>
<KAT no="1.8.1.4" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Balik Isimleri</DEGER>
<ORNEKLER>Levrek;Hamsi;Kefal;</ORNEKLER>
</KAT>
<KAT no="1.8.1.5" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">



<DEGER>Amfibi Isimleri</DEGER>
<ORNEKLER>Semender;Leopar Kurbaga;</ORNEKLER>
</KAT>
<KAT no="1.8.1.6" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Siiriingen Isimleri</DEGER>
<ORNEKLER>Kaplumbaga; Timsah;</ORNEKLER>
</KAT>
<KAT no="1.8.1.7" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no=""iliski adi="">
<DEGER>Kus Isimleri</DEGER>
<ORNEKLER>Kartal;Papagan;Devekusu;</ORNEKLER>
</KAT>
<KAT no="1.8.1.8" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Memeli isimleri</DEGER>
<ORNEKLER>Insan;Domuz; Tavsan;</ORNEKLER>
</KAT>
<KAT no="1.8.1.9" ust_kat no="1.8.1" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Bitki Isimleri</DEGER>
<ORNEKLER>Giil;Lale;Orkide;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.8.2" ust_kat no="1.8" alt kat sayi="-1"iliskili kat no=""1iliski adi="">
<DEGER>Canlnin Boliimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.8.2.0" ust_kat no="1.8.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Canlinin Diger Boliimleri</DEGER>
<ORNEKLER>Mitokondri;DNA;Kolestrol;</ORNEKLER>
</KAT>
<KAT no="1.8.2.1" ust_kat no="1.8.2" alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Hayvanlarin Bélimleri</DEGER>
<ORNEKLER>Kelle;Kalp;Kaburga;iskembe;</ORNEKLER>
</KAT>
<KAT no="1.8.2.2" ust_kat_no="1.8.2" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Bitkilerin Béliimleri</DEGER>
<ORNEKLER>Yaprak;Kok;Sap;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.8.3" ust_kat no="1.8" alt_kat_sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Element Isimleri</DEGER>
<ORNEKLER>Hidrojen;Oksijen;Helyum;</ORNEKLER>
</KAT>
<KAT no="1.8.4" ust_kat no="1.8" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Bilesik Isimleri</DEGER>
<ORNEKLER>Hidroklorik asit;Asetil kloriir;Karbon tetrakloriir;</ORNEKLER>
</KAT>
<KAT no="1.8.5" ust_kat no="1.8" alt_kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Mineral Isimleri</DEGER>
<ORNEKLER>Al¢itasi; Akik;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.9" ust_kat no="1"alt_kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Hastalik isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.9.0" ust_kat no="1.9" alt kat sayi="-1"1iliskili kat no=""iliski adi="">
<DEGER>Diger Hastalik Isimleri</DEGER>
<ORNEKLER>Siyah nokta hastalig1;</ORNEKLER>
</KAT>
<KAT no="1.9.1" ust_kat no="1.9" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Hayvan Hastaliklar1 Isimleri</DEGER>
<ORNEKLER>Losemi;Sitma; Kalp Yetmezligi;</ORNEKLER>
</KAT>
</KAT>
<KAT no="1.10" ust_kat no="1"alt _kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Renk Isimleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="1.10.0" ust_kat no="1.9" alt_kat_sayi="-1" iliskili kat no=""iliski_adi="">
<DEGER>Diger Renk Isimleri</DEGER>
<ORNEKLER>Civit;Renksiz;</ORNEKLER>
</KAT>
<KAT no="1.10.1" ust_kat no="1.9" alt_kat sayi="-1" iliskili kat no=""iliski adi="">
<DEGER>Dogal Renk Isimleri</DEGER>
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<ORNEKLER>Sar1;Kirmizi;Beyaz;</ORNEKLER>
</KAT>
</KAT>
</KAT>
<KAT no="2" ust_kat no="0" alt kat sayi="3" iliskili kat no=""iliski adi="">
<DEGER>Zamansal ifadeler</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="2.0" ust_kat no="2"alt kat sayi="0"iliskili_kat no=""iliski_adi="">
<DEGER>Diger Zamansal Ifadeler</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="2.1" ust_kat no="2" alt_kat sayi="5"iliskili kat no=""1iliski adi="">
<DEGER>Zaman [fadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="2.1.0" ust_kat no="2.1" alt kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Diger Zaman ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="2.1.1" ust_kat no="2.1" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Zaman [fadeleri</DEGER>
<ORNEKLER>3ii 5gege,08:00;15:42;aksam;sabah;3saat Sdakika 28saniye;</ORNEKLER>
</KAT>
<KAT no="2.1.2" ust_kat no="2.1" alt_kat_sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Tarih Ifadeleri</DEGER>
<ORNEKLER>1 Nisan;2010;06/11/2010;iki giin 6nce;Kasim sonu;Sonbahar;</ORNEKLER>
</KAT>
<KAT no="2.1.3" ust_kat no="2.1" alt _kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Haftanin Giinii {fadeleri</DEGER>
<ORNEKLER>Pazartesi;Sali;Carsamba;</ORNEKLER>
</KAT>
<KAT no="2.1.4" ust_kat no="2.1" alt_kat_sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Devir ifadeleri</DEGER>
<ORNEKLER>Tag Devri;Orta Cag;</ORNEKLER>
</KAT>
</KAT>
<KAT no="2.2" ust_kat no="2" alt kat sayi="6" iliskili_kat no=""iliski_adi="">
<DEGER>Periyot Ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="2.2.0" ust_kat no="2.2"alt _kat sayi="-1" iliskili_kat no="" iliski_adi="">
<DEGER>Diger Periyot ifadeleri</DEGER>
<ORNEKLER>Yaz Dénemi;Somestre;Internet Haftas;;</ORNEKLER>
</KAT>
<KAT no="2.2.1" ust_kat no="2.2" alt_kat_sayi="-1" iliskili_kat_no="" iliski_adi="">
<DEGER>Saat Periyotlari</DEGER>
<ORNEKLER>3 saniye;5 dakika;yaklasik 15 dakika;</ORNEKLER>
</KAT>
<KAT no="2.2.2" ust_kat no="2.2" alt_kat sayi="-1"iliskili kat no=""1iliski_adi="">
<DEGER>Tarih Periyotlari</DEGER>
<ORNEKLER>Yarim giin;3 giin;3giin 4gece;</ORNEKLER>
</KAT>
<KAT no="2.2.3" ust_kat no="2.2" alt_kat sayi="-1" iliskili_kat no=""iliski_adi="">
<DEGER>Hafta Periyotlari</DEGER>
<ORNEKLER>1 hafta;7 hafta;</ORNEKLER>
</KAT>
<KAT no="2.2.4" ust_kat no="2.2" alt kat sayi="-1"1iliskili kat no=""1iliski adi="">
<DEGER>Ay Periyotlari</DEGER>
<ORNEKLER>3 ay;dort buguk ay;</ORNEKLER>
</KAT>
<KAT no="2.2.5" ust_kat no="2.2" alt kat sayi="-1"iliskili kat no=""iliski adi="">
<DEGER>Y1l Periyotlari</DEGER>
<ORNEKLER>30 y1l;kirk bes y1l;bir y1ldir;</ORNEKLER>
</KAT>
</KAT>
</KAT>
<KAT no="3" ust_kat no="0" alt kat sayi="14" iliskili kat no=""iliski adi="">
<DEGER>Numerik Ifadeler</DEGER>
<ORNEKLER>
</ORNEKLER>



<KAT no="3.0" ust_kat no="3" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Diger Numerik ifadeler</DEGER>
<ORNEKLER>Siiriim 6.0.5;sekiz katli bina;2 yatak odas1;</ORNEKLER>
</KAT>
<KAT no="3.1" ust_kat no="3" alt_kat sayi="0" iliskili kat no=""1iliski adi="">
<DEGER>Parasal Ifadeler</DEGER>
<ORNEKLER>40 dolar;15 lira;milyon euro;</ORNEKLER>
</KAT>
<KAT no="3.2" ust_kat no="3" alt_kat sayi="0" iliskili kat no=""1iliski_adi="">
<DEGER>Stoksal Ifadeler</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="3.3" ust_kat no="3" alt_kat sayi="0" iliskili kat no=""1iliski adi="">
<DEGER>Puansal ifadeler</DEGER>
<ORNEKLER>10puan;40 puan;</ORNEKLER>
</KAT>
<KAT no="3.4" ust_kat no="3" alt kat sayi="0"iliskili_kat no=""iliski_adi="">
<DEGER>Yiizdesel Ifadeler</DEGER>
<ORNEKLER>Yiizde 35;yarim;4/7;</ORNEKLER>
</KAT>
<KAT no="3.5" ust_kat no="3" alt kat sayi="0" iliskili _kat no=""iliski_adi="">
<DEGER>Defasal Ifadeler</DEGER>
<ORNEKLER>16 defa;yiizlerce kez;</ORNEKLER>
</KAT>
<KAT no="3.6" ust_kat no="3" alt_kat sayi="0" iliskili kat no=""1iliski adi="">
<DEGER>Frekans Ifadeleri</DEGER>
<ORNEKLER>6 ugus;3 teslimat;</ORNEKLER>
</KAT>
<KAT no="3.7" ust_kat_no="3" alt_kat_sayi="0" iliskili_kat_no=""iliski_adi="">
<DEGER>Asama Ifadeleri</DEGER>
<ORNEKLER>]Ik etap;en iist;zafer;</ORNEKLER>
</KAT>
<KAT no="3.8" ust_kat no="3" alt _kat sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Yas ifadeleri</DEGER>
<ORNEKLER>30 yasinda;25.dogum giinii;3 aylik;</ORNEKLER>
</KAT>
<KAT no="3.9" ust_kat no="3" alt _kat sayi="0" iliskili kat no=""iliski_adi="">
<DEGER>Okul Sinif ifadeleri</DEGER>
<ORNEKLER>Birinci sinif;ortaokul;lise;</ORNEKLER>
</KAT>
<KAT no="3.10" ust_kat no="3" alt kat sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Enlem Boylam ifadeleri</DEGER>
<ORNEKLER>30 derece enlem;130 derece bat1 boylam1;</ORNEKLER>
</KAT>
<KAT no="3.11" ust_kat no="3"alt kat sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Olgii ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="3.11.0" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Diger Olgii Ifadeleri</DEGER>
<ORNEKLER>20 watt;5 desibel;yiizlerce bin kilowatt;</ORNEKLER>
</KAT>
<KAT no="3.11.1" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""1iliski adi="">
<DEGER>Uzunluk Olgiisii ifadeleri</DEGER>
<ORNEKLER>1 metre;8 santimetre;on ing;42195km;</ORNEKLER>
</KAT>
<KAT no="3.11.2" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Alan Olgiisii ifadeleri</DEGER>
<ORNEKLER>3 hektar;100 metrekare;</ORNEKLER>
</KAT>
<KAT no="3.11.3" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Hacim Olgiisii ifadeleri</DEGER>
<ORNEKLER>330 ml;5 litre;20 cc;</ORNEKLER>
</KAT>
<KAT no="3.11.4" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""1iliski adi="">
<DEGER>Agirlik Olgiisii Ifadeleri</DEGER>
<ORNEKLER>1 kilogram;6 ton;</ORNEKLER>
</KAT>
<KAT no="3.11.5" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""iliski_adi="">
<DEGER>Hiz Olgiisii ifadeleri</DEGER>
<ORNEKLER>100 km/sa;saatte 100 mil;</ORNEKLER>
</KAT>



<KAT no="3.11.6" ust_kat no="3.11" alt_kat_sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Yogunluk Olgiisii ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="3.11.7" ust_kat no="3.11" alt_kat sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Sicaklik ifadeleri</DEGER>
<ORNEKLER>15 derece;-2°C;</ORNEKLER>
</KAT>
<KAT no="3.11.8" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Kalori ifadeleri</DEGER>
<ORNEKLER>2000 kalori;200kcal;</ORNEKLER>
</KAT>
<KAT no="3.11.9" ust_kat no="3.11" alt_kat sayi="0"iliskili kat no=""1iliski adi="">
<DEGER>Sismik Yogunluk ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
</KAT>
<KAT no="3.11.10" ust_kat no="3.11" alt_kat sayi="0" iliskili kat no=""1iliski adi="">
<DEGER>Sismik Biiyiikliik fadeleri</DEGER>
<ORNEKLER>6 biiyiikligiinde;</ORNEKLER>
</KAT>
</KAT>
<KAT no="3.12" ust_kat no="3" alt kat sayi="0"iliskili_kat no=""iliski_adi="">
<DEGER>Sayisal ifadeler</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="3.12.0" ust_kat no="3.12" alt_kat sayi="0" iliskili kat no=""1iliski_adi="">
<DEGER>Diger Sayisal ifadeler</DEGER>
<ORNEKLER>6 bardak;5371 harf;bes parmak;</ORNEKLER>
</KAT>
<KAT no="3.12.1" ust_kat_no="3.12" alt_kat_sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Insan Sayis1 ifadeleri</DEGER>
<ORNEKLER>10 insan;5 iiye;sekiz adam;</ORNEKLER>
</KAT>
<KAT no="3.12.2" ust_kat_no="3.12" alt_kat_sayi="0" iliskili_kat_no=""iliski_adi="">
<DEGER>Kurum Says1 ifadeleri</DEGER>
<ORNEKLER>30 sirket;5 grup;iki parti;</ORNEKLER>
</KAT>
<KAT no="3.12.3" ust_kat no="3.12" alt_kat sayi="0" iliskili kat no=""iliski_adi="">
<DEGER>Yer Sayis1 ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="3.12.3.0" ust_kat no="3.12.3" alt_kat sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Diger Yer Sayis1 ifadeleri</DEGER>
<ORNEKLER>10 bolge;5 eyalet;81 se¢im bolgesi;</ORNEKLER>
</KAT>
<KAT no="3.12.3.1" ust_kat no="3.12.3" alt kat sayi="0"iliskili_kat no=""iliski_adi="">
<DEGER>Ulke Sayis1 ifadeleri</DEGER>
<ORNEKLER>Ug iilke;29 iilke;</ORNEKLER>
</KAT>
</KAT>
<KAT no="3.12.4" ust_kat no="3.12" alt_kat_sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Tesis Sayis1 Ifadeleri</DEGER>
<ORNEKLER>10 okul;ii¢ yiiz ev;2 bina;</ORNEKLER>
</KAT>
<KAT no="3.12.5" ust_kat no="3.12" alt_kat sayi="0"iliskili kat no=""1iliski adi="">
<DEGER>Uriin Sayis1 ifadeleri</DEGER>
<ORNEKLER>10 araba;sekiz kalem;yedi sayfa;3 tekne;</ORNEKLER>
</KAT>
<KAT no="3.12.6" ust_kat no="3.12" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Olay Sayis1 ifadeleri</DEGER>
<ORNEKLER>5 toplant1;34 mag;iki konferans;</ORNEKLER>
</KAT>
<KAT no="3.12.7" ust_kat_no="3.12" alt_kat_sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Dogal Nesne Sayis1 Ifadeleri</DEGER>
<ORNEKLER>
</ORNEKLER>
<KAT no="3.12.7.0" ust_kat no="3.12.3" alt_kat sayi="0" iliskili kat no=""iliski adi="">
<DEGER>Diger Dogal Nesne Sayis1 Ifadeleri</DEGER>
<ORNEKLER>6 atom;100 yumurta;</ORNEKLER>
</KAT>
<KAT no="3.12.7.1" ust_kat no="3.12.3" alt_kat sayi="0" iliskili_kat no=""iliski_adi="">



<DEGER>Hayvan Sayis1 Ifadeleri</DEGER>
<ORNEKLER>10 kopek;6 inek;</ORNEKLER>
</KAT>
<KAT no="3.12.7.2" ust_kat no="3.12.3" alt_kat sayi="0" iliskili kat no=""iliski_adi="">
<DEGER>Bitki Sayis1 Ifadeleri</DEGER>
<ORNEKLER>BIr ¢igek;4 ¢igek;</ORNEKLER>
</KAT>
</KAT>
</KAT>
<KAT no="3.13" ust_kat no="3"alt kat sayi="0" iliskili_kat no=""iliski_adi="">
<DEGER>Sirasal Ifadeler</DEGER>
<ORNEKLER>4 giin;ikinci oyun;iiglincii gocuk;biiyiik kiz;</ORNEKLER>
</KAT>
</KAT>
</KOK>
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Rules
B.1 NER Rules

--Project Rules

1="* ada"#1.4.4.2#Ada Isimleri

2="% gram*"#3.11.4#Agirlik Olgiisii Ifadeleri

3="* kilo*"#3.11.4#Agirlik Olgiisii Ifadeleri

4="* kilogram*"#3.11.4#Agirhk Olgiisii ifadeleri

5="* ton*"#3.11.4#Agirlik Olgiisii Ifadeleri

6="* aile*"#1.3.3#Aile Isimleri
7=*oloji*#1.6.5.3#Akademi Isimleri
8=*olojik*#1.6.5.3#Akademi Isimleri

9="* bilimler*"#1.6.5.3#Akademi Isimleri
10=*bilimler*#1.6.5.3#Akademi Isimleri

11="* miihendisligi*"#1.6.5.3#Akademi Isimleri
12="*fizik*#1.6.5.3#Akademi Isimleri
13=*matik*#1.6.5.3#Akademi Isimleri

14="* 5lgek*"#3.11.2#Alan Olgiisii Ifadeleri

15="* doniim*"#3.11.2#Alan Olgiisii ifadeleri

16="* kriter*"#1.6.6.1#Anlasma Kural Isimleri

17="* sozlesme*"#1.6.6.1#Anlasma Kural Isimleri
18="* merkezi*"#1.5.2.3#Arastirma Enstitiisii [simleri
19=*kurmay*#1.3.7.4#Askeri Kurum Isimleri

20="* kuvvetleri*"#1.3.7.4#Askeri Kurum Isimleri
21="* komutan*"#1.3.7.4#Askeri Kurum Isimleri
22="* ordu*"#1.3.7.4#Askeri Kurum Isimleri

23="* savunma*"#1.3.7.4#Askeri Kurum Isimleri
24="% jandarma*"#1.3.7.4#Askeri Kurum Isimleri
25="* ay*"#2.2.4#Ay Periyotlar

26="* ay* igeri*"#2.2.4#Ay Periyotlar1

27="* bin* déniim*"#3.11.2#Alan Olgiisii ifadeleri
28="* milyon* déniim*"#3.11.2#Alan Olgiisii Ifadeleri
29="* arastirma* merkezi*"#3.11.2#Alan Ol¢iisii ifadeleri
30="* il* jandarma*"#1.3.7.4#Askeri Kurum Isimleri
31="* silah* kuvvet*"#1.3.7.4#Askeri Kurum Isimleri
32="* ordu* komuta*"#1.3.7.4#Askeri Kurum Isimleri
33="* kuvvet* komuta*"#1.3.7 4#Askeri Kurum Isimleri
34="* hava* kuvvet*"#1.3.7.4#Askeri Kurum Isimleri
35="* ay* siir*"#1.3.7.4#Askeri Kurum Isimleri
36="*balik#1.8.1.4#Balik Isimleri
37=di(C:\Users\Okan\Documents\TextPro\dictionary\balik_isimleri.txt#1.8.1.4#Balik Isimleri
38=di(C:\Users\Okan\Documents\TextPro\dictionary\askeri_kurum_isimleri.txt#1.3.7.4#Askeri Kurum Isimleri
39=di(C:\Users\Okan\Documents\TextPro\dictionary\ada_isimleri.txt#1.4.4.2#Ada Isimleri
40="* aga¢*"#1.8.1.9#Bitki Isimleri
41=domates*#1.8.1.94Bitki Isimleri
42=bitki*#1.8.1.94Bitki Isimleri
43=yaprak*#1.8.2.2#Bitkilerin Bolumleri
44=kol*#1.8.2.0#Canlinin Diger Boliimleri
45=yiiz*#1.8.2.0#Canlinin Diger Bolimleri
46=g6z*#1.8.2.0#Canlinin Diger Bolimleri
47=govde*#1.8.2.0#Canlinin Diger Boliimleri
48=ten*#1.8.2.0#Canlinn Diger Boliimleri
49=¢1plak*#1.8.2.0#Canlinin Diger Boliimleri
50=avuc*#1.8.2.0#Canlinin Diger Bolimleri
S1=sa¢*#1.8.2.0#Canlinin Diger Boliimleri
52=dil*#1.8.2.0#Canlinin Diger Boliimleri
53=¢ene*#1.8.2.0#Canlinin Diger Boliimleri
S54=*parmak*#1.8.2.0#Canlinin Diger Boliimleri
55="sag* el*"#1.8.2.0#Canlinin Diger Boliimleri
56="sol* el*"#1.8.2.0#Canlinin Diger Boliimleri
57=gogiis*#1.8.2.0#Canlinin Diger Boliimleri
S58=ayak*#1.8.2.0#Canlinin Diger Bolimleri
59=kol*#1.8.2.0#Canlinin Diger Boliimleri
60=kalp*#1.8.2.0#Canlinin Diger Bolimleri
61=kalb*#1.8.2.0#Canlinin Diger Boliimleri
62=kafa*#1.8.2.0#Canlinin Diger Boliimleri
63=meme*#1.8.2.0#Canlinin Diger Boliimleri
64=bacak*#1.8.2.0#Canlinin Diger Boliimleri
65=burun*#1.8.2.0#Canlinin Diger Boliimleri
66=burnu*#1.8.2.0#Canlinin Diger Boliimleri
67=kal¢a*#1.8.2.0#Canlinin Diger Boliimleri
68=akciger*#1.8.2.0#Canlinin Diger Boliimleri
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69="%* gazi* tepe*"#1.4.4.1#Dag Isimleri
70=di(C:\Users\Okan\Documents\TextPro\dictionary\cografi_yer isimleri.txt#1.4#Yer Isimleri
71="ilk* kez*"#3.5#Defasal ifadeler

72=""* kere*"#3.5#Defasal ifadeler

73="* defa*"#3.5#Defasal Ifadeler
74=defa*#3.5#Defasal Ifadeler

75="ilk* defa*"#3.5#Defasal Ifadeler
76=yatak*#1.6.17#Dekorasyon Isimleri
77=koltuk*#1.6.17#Dekorasyon Isimleri

78="yatak* 6rtii*"#1.6.17#Dekorasyon Isimleri

79="* dolap*"#1.6.1 7#Dekorasyon Isimleri

80="* kapak*"#1.6.17#Dekorasyon Isimleri
81=merdiven*#1.6.17#Dekorasyon Isimleri
82=hali*#1.6.17#Dekorasyon Isimleri
83=ayna*#1.6.17#Dekorasyon Isimleri
84=perde*#1.6.17#Dekorasyon Isimleri
85=kolye*#1.6.17#Dekorasyon Isimleri
86=bilezik*#1.6.17#Dekorasyon Isimleri

87="* taki*"#1.6.1 7#Dekorasyon Isimleri

88=""* tag*"#1.6.17#Dekorasyon [simleri

89="* saat*"#1.6.17#Dekorasyon Isimleri

90="* deniz*"#1.4.4.5#Deniz Isimleri
91=*deniz*#1.4.4.5#Deniz Isimleri

92="%* bogaz*"#1.5.3.3#Deniz Yolu Hatt: isimleri
93=bogaz*#1.5.3.3#Deniz Yolu Hatt1 Isimleri

94="% deprem*"#1.7.3.2#Deprem Olaylar

95="* dergi*"#1.6.4.2#Dergi Isimleri

96=""* kral*#1.3.7.1#Devlet Isimleri

97="%* imparator*"#1.3.7.1#Devlet Isimleri

98="* hiikiimet*"#1.3.7.1#Devlet Isimleri

99="* devlet*"#1.3.7.1#Devlet Isimleri
100=*¢gars1*#1.4.6#Adres Isimleri

101="* meydan*"#1.4.6#Adres Isimleri
102=di(C:\Users\Okan\Documents\TextPro\dictionary\giin_ay yil isimleri.txt#2#Zamansal Ifadeler
103=di(C:\Users\Okan\Documents\TextPro\dictionary\iilke il ilce isimleri.txt#1.4.2#Devlet Bolgeleri
104="* mevkii*"#1.4.3.0#Diger Bolge Isimleri
105=*organizma#1.8.1.0#Diger Canli Nesne Isimleri
106=*koy#1.4.2.0#Diger Devlet Bolgeleri
107=*tepe#1.4.2.0#Diger Devlet Bolgeleri
108=*dag#1.4.2.0#Diger Devlet Bolgeleri
109=*deret#1.4.2.0#Diger Devlet Bolgeleri
110=di(C:\Users\Okan\Documents\TextPro\dictionary\dil_isimleri.txt#1.6.8.1#Ulusal Dil Isimleri
111=di(C:\Users\Okan\Documents\TextPro\dictionary\kita_bolge isimleri.txt#1.4.3.1#Kitasal Bolge Isimleri
112="sismik* hareket*"#1.7.0#Diger Olay Isimleri
113=nikotin*#1.8.0#Diger Dogal Nesneler
114=hiicre*#1.8.0#Diger Dogal Nesneler

115="* mezhep*"#1.3.4.04Diger Etnik Grup Isimleri
116="* mezheb*"#1.3.4.0#Diger Etnik Grup Isimleri
117="* kolu*"#1.3.4.0#Diger Etnik Grup Isimleri
118="* hastalik*"#1.5.3.04Diger Hat Isimleri

119="* hastalig*"#1.5.3.0#Diger Hat isimleri

120="* enfeksiyon*"#1.5.3.0#Diger Hat Isimleri

121="* agr*"#1.5.3.0#Diger Hat Isimleri

122="* bagimli*"#1.5.3.0#Diger Hat Isimleri
123=di(C:\Users\Okan\Documents\TextPro\dictionary\hastalik_isimleri.txt#1.5.3.0#Diger Hat Isimleri
124="* yolu*"#1.5.3.0#Diger Hat Isimleri

125="* fay1*"#1.4.4.0#Diger Jeolojik Bolge Isimleri
126="* bogaz*"#1.4.4.0#Diger Jeolojik Bolge Isimleri
127="* okyanus*"#1.4.4.04Diger Jeolojik Bolge Isimleri
128="* ¢ikisi*"#1.4.4.04Diger Jeolojik Bolge Isimleri
129="* kusag1*"#1.4.4.0#Diger Jeolojik Bolge Isimleri
130="* ovast*"#1.4.4.0#Diger Jeolojik Bolge Isimleri
131="* kiy1 6tesi*"#1.4.4.0#Diger Jeolojik Bolge Isimleri
132="* baraj*"#1.4.4.0#Diger Jeolojik Bolge Isimleri
133="* kanun*"#1.6.6.2#Hukuk Kural Isimleri

134="* yasa*"#1.6.6.2#Hukuk Kural Isimleri

135="* bakanhgr*"#1.3.0#Diger Kurum Isimleri

136="* sandig1"#1.3.0#Diger Kurum Isimleri

137="* birligi*"#1.3.0#Diger Kurum Isimleri

138="* belediyesi"#1.3.0#Diger Kurum Isimleri

139="* enciimen*"#1.3.0#Diger Kurum Isimleri

140="* bagsavciligi*"#1.3.0#Diger Kurum Isimleri
141="* mahkemesi*"#1.3.0#Diger Kurum Isimleri



142="* teskilat*"#1.3.0#Diger Kurum Isimleri

143="* kurulu*"#1.3.0#Diger Kurum Isimleri

144="* miidiirliigii*"#1.3.0#Diger Kurum Isimleri

145="* komisyonu*"#1.3.0#Diger Kurum Isimleri

146="* hakimligi*"#1.3.0#Diger Kurum Isimleri

147="* bankas1*"#1.3.0#Diger Kurum Isimleri

148="* dairesi*"#1.3.0#Diger Kurum Isimleri

149="* tiyatrosu*"#1.3.0#Diger Kurum Isimleri

150="* tiyatrolar*"#1.3.0#Diger Kurum Isimleri

151="* donemi*"#1.7.0#Diger Olay Isimleri

152="* gag1*"#1.7.0#Diger Olay Isimleri

153="* sendromu*"#1.7.0#Diger Olay Isimleri

154="* zirvesi*"#1.7.0#Diger Olay Isimleri

155="* olay1*"#1.7.0#Diger Olay Isimleri

156="* toplantisr*"#1.7.0#Diger Olay Isimleri

157="* sorunu*"#1.7.0#Diger Olay Isimleri

158="* secimi*"#1.7.0#Diger Olay Isimleri

159="* turnesi*"#1.7.0#Diger Olay Isimleri

160="* namaz*"#1.7.0#Diger Olay Isimleri

161="* belediye* se¢imi*"#1.7.1.0#Diger Sirasal Olaylar
162="* genel* se¢imi*"#1.7.1.0#Diger Sirasal Olaylar
163="*a kadar*"#2.2.0#Diger Periyot Ifadeleri

164="*e kadar*"#2.2.0#Diger Periyot Ifadeleri

165="birkag* *"#2.2.0#Diger Periyot ifadeleri

166="* donem*"#2.2.0#Diger Periyot ifadeleri

167="* giinliik*"#2.2.0#Diger Periyot Ifadeleri

168="* giinlerde*"#2.2.0#Diger Periyot ifadeleri

169="* siirede*"#2.2.0#Diger Periyot ifadeleri

170="* vade*"#2.2.0#Diger Periyot ifadeleri
171=meclis*#1.3.7.0#Diger Politik Organizasyon Isimleri
172=tbmm*#1.3.7.0#Diger Politik Organizasyon Isimleri
173="* baskanlig1*"#1.3.7.0#Diger Politik Organizasyon Isimleri
174="* bakanligi*"#1.3.7.0#Diger Politik Organizasyon Isimleri
175="* kurulu*"#1.3.7.0#Diger Politik Organizasyon Isimleri
176="* renk*"#1.10.0#Diger Renk Isimleri

177="* reng*"#1.10.0#Diger Renk Isimleri
178=di(C:\Users\Okan\Documents\TextPro\dictionary\sayisal _isimler.txt#3#Numerik ifadeler
179="%* gosterileri*"#1.7.1.0#Diger Sirasal Olaylar

180="* secimleri*"#1.7.1.0#Diger Sirasal Olaylar

181="* smavlar1*"#1.7.1.0#Diger Sirasal Olaylar
182="*spor*#1.3.5.0#Diger Spor Organizasyonu Isimleri
183="* dernegi*"#1.3.6.0#Diger Sirket [simleri

184="% vakfi*"#1.3.6.04Diger Sirket Isimleri

185="* kuliibii*"#1.3.6.0#Diger Sirket Isimleri

186="* sendikas1*"#1.3.6.0#Diger Sirket {simleri

187="* sanca@1*"#1.5.0#Diger Tesis Isimleri

188="* biirosu*"#1.5.0#Diger Tesis Isimleri

189="* ciftligi*"#1.5.0#Diger Tesis Isimleri

190="* villast*"#1.5.0#Diger Tesis Isimleri
191=di(C:\Users\Okan\Documents\TextPro\dictionary\meslek _isimleri.txt#1.6#Uriin Isimleri
192="* bahgesi*"#1.4.04Diger Yer Isimleri

193="* carsis1*"#1.4.0#Diger Yer Isimleri

194="* kalesi*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
195="* surlari*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
196="* cezaevi*"#1.5.2.04Diger Yerlesmis Tesis Isimleri
197="* biiyiikel¢iligi*"#1.5.2.04Diger Yerlesmis Tesis Isimleri
198="* biirosu*"#1.5.2.0#Diger Yerlesmis Tesis isimleri
199="* konutu*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
200="* schitligi*"#1.5.2.04Diger Yerlesmis Tesis Isimleri
201="* mezarlig1*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
202="* subesi*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
203="* kulesi*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
204="* gece*"#2.1.0#Diger Zaman Ifadeleri

205="hemen* simdi*"#2.1.0#Diger Zaman ifadeleri
206="*den sonra*"#2.1.0#Diger Zaman Ifadeleri

207="*dan sonra*"#2.1.0#Diger Zaman ifadeleri
208=di(C:\Users\Okan\Documents\TextPro\dictionary\din_irk mezhep_isimleri.txt#1.6.5.2#Din Isimleri
209=di(C:\Users\Okan\Documents\TextPro\dictionary\renk_isimleri.txt#1.10.1#Dogal Renk Isimleri
210="* lokantas1*"#1.5.2.9#Eglence Alam Isimleri

211="* restorant1*"#1.5.2.94Eglence Alam Isimleri
212="*nci paralel*"#3.10#Enlem Boylam ifadeleri
213="*nc1 paralel*"#3.10#Enlem Boylam Ifadeleri
214="*nci enlem*"#3.10#Enlem Boylam ifadeleri



215="*nc1 enlem*"#3.10#Enlem Boylam Ifadeleri
216="*nc1 boylam*"#3.10#Enlem Boylam ifadeleri
217="*nci boylam*"#3.10#Enlem Boylam Ifadeleri
218="* gazetesi*"#1.6.4.1#Gazete Isimleri
219=ciizdan*#1.6.1 1#Giyecek Isimleri
220=saat*#1.6.11#Giyecek Isimleri
221=gomlek*#1.6.11#Giyecek Isimleri
222=¢izme*#1.6.1 1#Giyecek Isimleri

223="%* g5lii*"#1.4.4.4#Gol isimleri

224="* bin* metrekiip*"#3.11.3#Hacim Olgiisii Ifadeleri
225="* metrekiip*"#3.11.3#Hacim Olgiisii Ifadeleri
226="* milyon* metrekiip*"#3.11.3#Hacim Olgiisii ifadeleri
227="* hafta*"#2.2.0#Diger Periyot Ifadeleri
228="* haftalik*"#2.2.0#Diger Periyot ifadeleri
229="merkez sag*"#1.6.5.5#Stil Isimleri
230="merkez sol*"#1.6.5.54Stil Isimleri

231="milli goriig*"#1.6.5.5#Stil Isimleri
232="radikal sag*"#1.6.5.5#Stil Isimleri
233=liberal*#1.6.5.5#Stil Isimleri
234=kemalist*#1.6.5.54Stil Isimleri
235=cumhuriyet*#1.6.5.5#Stil Isimleri
236=komunist*#1.6.5.5#Stil Isimleri

237="sosyal demokrat*"#1.6.5.5#Stil Isimleri
238="* havaalam*"#1.5.2.14#Havaalan {simleri
239="* projesi*"#1.6.194Hizmet Isimleri

240="* yasas1*"#1.6.6.2#Hukuk Kural Isimleri
241="* kanunu*"#1.6.6.2#Hukuk Kural Isimleri
242=anayasa*#1.6.6.2#Hukuk Kural Isimleri

243="%* yasag1*"#1.6.6.2#Hukuk Kural Isimleri
244="* camii*"#1.5.2.11#Ibadet Yeri Isimleri
245="* krem*"#1.6.13#ilag Isimleri
246=di(C:\Users\Okan\Documents\TextPro\dictionary\ilac_isimleri.txt#1.6.13#ilag Isimleri
247=di(C:\Users\Okan\Documents\TextPro\dictionary\insan_isimleri.txt#1.1#insan Isimleri
248="* kisi*"#3.12.1#Insan Sayis1 Ifadeleri

249="* niifuslu*"#3.12.1#insan Sayis1 Ifadeleri
250="* kadar insan*"#3.12.1#insan Sayis1 Ifadeleri
251="* milyon insan*"#3.12.1#insan Sayis1 Ifadeleri
252="%* cocuk*"#3.12.1#Insan Sayis1 ifadeleri
253="%* cocugu"#3.12.1#Insan Sayis1 ifadeleri
254="* bin kigi*"#3.12.1#Insan Sayis1 ifadeleri
255="* miizigi*"#1.6.3.5#Miizik Isimleri

256="* tiniversitesi*"#1.5.2.1#Okul Isimleri

257="* fakiiltesi*"#1.5.2.1#Okul Isimleri

258="* liseleri*"#1.5.2.1#Okul Isimleri

259=di(C:\Users\Okan\Documents\TextPro\dictionary\universite_isimleri.txt#1.5.2.1#Okul Isimleri

260="* siire¢*"#3.12.6#Olay Say1s1 Ifadeleri
261="* biiyiikliik*"#3.12.6#Olay Sayis1 Ifadeleri
262="* donem*"#3.12.6#Olay Sayis1 ifadeleri
263=dolar*#1.6.9.1#Para Birimi Isimleri
264=lira*#1.6.9.1#Para Birimi Isimleri
265=euro*#1.6.9.1#Para Birimi [simleri
266=t1#1.6.9.1#Para Birimi Isimleri

267="isvigre frank1*"#1.6.9.1#Para Birimi Isimleri
268="tiirk lira*"#1.6.9.1#Para Birimi Isimleri
269="* bin dolar*"#3.1#Parasal ifadeler

270="* milyon kurus*"#3.1#Parasal ifadeler
271="* milyon lira*"#3.1#Parasal Ifadeler

272="* milyar dolar*"#3.1#Parasal ifadeler
273="* milyon dolar*"#3.1#Parasal ifadeler
274="%* trilyon lira*"#3.1#Parasal Ifadeler

275="* milyar lira*"#3.1#Parasal Ifadeler

276="* trilyon*"#3.1#Parasal Ifadeler

277="* katrilyon lira*"#3.1#Parasal Ifadeler
278="* trilyon tI*"#3.1#Parasal Ifadeler

279="* bin euro*"#3.1#Parasal Ifadeler

280="* milyon isvigre frank*"#3.1#Parasal Ifadeler
281=kurus*#3.1#Parasal Ifadeler
282=trilyon*#3.1#Parasal Ifadeler

283="* projesi*"#1.6.5.8#Plan Isimleri

284="* plan1*"#1.6.5.8#Plan Isimleri

285="* yaklagim*"#1.6.5.8#Plan Isimleri
286=besiktas*#1.3.5.0#Diger Spor Organizasyonu Isimleri
287=galatasaray*#1.3.5.0#Diger Spor Organizasyonu Isimleri
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288=fenerbahge*#1.3.5.0#Diger Spor Organizasyonu Isimleri
289="* yildizli otel*"#3.3#Puansal Ifadeler

290="* puan*"#3.3#Puansal ifadeler

291="* reyting*"#3.3#Puansal Ifadeler

292="* izlenme pay1*"#3.3#Puansal Ifadeler

293="* dakika*"#2.2.1#Saat Periyotlar

294="saat *"#2.2.1#Saat Periyotlar

295="* saniye*"#2.2.1#Saat Periyotlar

296="* civarinda*"#2.2.1#Saat Periyotlar

297="* saat*"#2.2.1#Saat Periyotlari

298="%* savasi*"#1.7.2.1#Savas Olaylar1

299="%* operasyonu*"#1.7.2.1#Savas Olaylar1

300="* numarali*"#3.13#Sirasal [fadeler

301="* sayili*"#3.13#S1rasal ifadeler

302="* boliim*"#3.13#S1rasal Ifadeler

303="* maddesi*"#3.13#Sirasal [fadeler

304="* fikrasi*"#3.13#Sirasal ifadeler

305="* sart1*"#3.13#Srasal ifadeler

306="* hamle*"#3.13#Sirasal ifadeler

307="* derece*"#3.13#Srasal ifadeler

308="* kademe*"#3.13#S1rasal Ifadeler

309="* duragr*"#3.13#Sirasal ifadeler

310="* partisi*"#1.3.7.2#Siyasi Parti Isimleri
311=di(C:\Users\Okan\Documents\TextPro\dictionary\siyasi_parti_isimleri.txt#1.3.7.2#Siyasi Parti Isimleri
312="* bankas1*"#1.3.6.1#Sirket Isimleri

313="* yatirim*"#1.3.6.1#Sirket Isimleri
314=*bank#1.3.6.1#Sirket Isimleri

315="* holding*"#1.3.6.2#Sirketler Grubu Isimleri
316="* grubu*"#1.3.6.2#Sirketler Grubu Isimleri
317="* grup*"#1.3.6.2#Sirketler Grubu Isimleri
318="allah allah*#1.2#Tanri [simleri
319=allah*#1.2#Tanri Isimleri

320="* yilinda*"#2.1.2#Tarih ifadeleri

321="* tarihinde*"#2.1.2#Tarih Ifadeleri

322="* yilindan beri*"#2.2.2#Tarih Periyotlar1
323="* yillar1 arasinda*"#2.2.5#Y1l Periyotlar
324="* baglarinda*"#2.2.2#Tarih Periyotlar1

325="* fabrika*"#3.12.4#Tesis Sayis1 ifadeleri
326=""* treni*"#1.6.1.2#Tren Isimleri

327="* brgiitii*"#1.3.1#Ulusal Organizasyon Isimleri
328="* fonu*"#1.3.1#Ulusal Organizasyon Isimleri
329="* birligi*"#1.3.1#Ulusal Organizasyon Isimleri
330="* parlemantosu*"#1.3.1#Ulusal Organizasyon Isimleri
331="* milletler*"#1.3.1#Ulusal Organizasyon Isimleri
332="* metre*"#3.11.1#Uzunluk Olgiisii Ifadeleri
333="* kilometre*"#3.11.1#Uzunluk Olgiisii Ifadeleri
334="* bin metre*"#3.11.1#Uzunluk Olg¢iisii ifadeleri
335="+* santim*"#3.11.1#Uzunluk Olgiisii ifadeleri
336="* km*"#3.11.1#Uzunluk Olgiisii ifadeleri
337="* yakimlar1*"#1.4.3.2#Ulke I¢i Bolge Isimleri
338="* mevkii*"#1.4.3.2#Ulke I¢i Bolge Isimleri
339="* kesimleri*"#1.4.3.2#Ulke I¢i Bolge Isimleri
340="* bolgesi*"#1.4.3.2#Ulke i¢i Bolge Isimleri
341="* topraklar*"#1.4.3.2#Ulke I¢i Bélge Isimleri
342="tek bir *"#3.12.5#Uriin Sayis1 Ifadeleri
343="birkac *"#3.12.5#Uriin Sayis1 Ifadeleri

344="* milyon* adet*"#3.12.5#Uriin Sayis1 Ifadeleri
345="* yagin*"#3.8#Yas Ifadeleri

346="* yaslarin*"#3.8#Yas Ifadeleri

347="* yiizy1l*"#2.2.0#Diger Periyot ifadeleri
348="yiizde* *"#3.4#Yiizdesel ifadeler

349="* tesis*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
350="* kosk*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
351="* daire*"#1.5.2.0#Diger Yerlesmis Tesis Isimleri
352="* yagin*"#3.8#Yas Ifadeleri

353="* km*"#3.11.1#Uzunluk Olgiisii ifadeleri
354="* prgiitii*"#1.3.1#Ulusal Organizasyon Isimleri
355="* fonu*"#1.3.1#Ulusal Organizasyon Isimleri
356="* birligi*"#1.3.0#Diger Kurum Isimleri
357=ilahe*#1.2#Tanri [simleri
358=illallah*#1.2#Tanri Isimleri
359=di(C:\Users\Okan\Documents\TextPro\dictionary\makam unvan_isimleri.txt#1.6.7.1#Makam Unvan Isimleri
360="binde *"#3.4#Yiizdesel Ifadeler
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B.2 Question Expression Rules

--Project Query Expressions

I#nerede#nered*;neres*;nerel*;nerd*;nerey*#Kurum Isimleri;Yer Isimleri;Tesis Isimleri;Enlem
Boylam Ifadeleri;Diger Isimler;#1.3;1.4;1.5;3.10;1.0;

2#ne zaman#"ne zaman*";"saat ka¢*";"kac* beri*";"hangi giin*";"hangi hafta*";"hangi ay*";"hangi
yil*";"ne zaman* beri*";"kag y1l*"#Zaman ifadeleri;Periyot Ifadeleri;Diger Zamansal ifadeler;Diger
I[simler;#2.1;2.2;2.0;1.0;

3#tkim#kim*;"ad1* nedir*";"soyadi* nedir*";hangi*#Diger Isimler;insan Isimleri;Tanri Isimleri;Dogal
Nesne Isimleri;#1.0;1.1;1.2;1.8;

d#nasil#nasil*#Uriin Isimleri;Olay Isimleri;#1.6;1.7;

S#ne#"* nedir*";"kac rekat*";ne;nedi?#Renk Isimleri;Hastalik Isimleri;Dogal Nesne Isimleri;Diger
Numerik Ifadeler;Parasal Ifadeler;Stoksal Ifadeler;Puansal Ifadeler;Yiizdesel Ifadeler;Defasal
Ifadeler;Frekans Ifadeleri;Asama Ifadeleri;Yas Ifadeleri;Okul Sinuf
[fadeleri;#1.10;1.9;1.8:3.0;3.1:3.2;3.3;3.4:3.5;3.6:3.7;3.8;3.9;

6#neden#neden*®;nigin*;niye*##



1
<cesCorpus>

C Structure of CES Tags

2 3 4 5 6 7
<cesDoc>
<cesHeader>
<fileDesc>
<titleStmt>
<h.title>
<extent>
<wordCount>
<byteCount>
<sourceDesc>
<biblStruct>
<analytic>
<monogr>
<profileDesc>
<textClass>
<catRef>
<revisionDesc>
<change>
<changeDate>
< respName>
<h.item>
<text>
<group>
<body>
<div>
<opener>
<head>
<byline>
<closer>
<keywords>
<dateline>
<Q>
<hi>
<corr>
<gap>
<g>
<ptr>
<quote>
<sp>
<caption>
<poem>
<lg>
<|>
<list>
| <item>
<figure>
<bibl>
<note>

<table>
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<h.title>

<h.author>

<edition>

<imprint>
<publisher>
<pubDate>
<pubPlace>

<idno>

<biblScope>
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