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0z
Ceviri sektorii her gecen giin teknolojik yeniliklerle gelismektedir. Bu teknolojik
yenilikler, ¢eviri zincirinin halkasin1 olusturan ¢evirmenler, editorler, proje yoneticileri
ve ceviri hizmetine ihtiyag duyan kisiler de dahil olmak iizere ¢eviri hizmeti
paydaslarinin  hayatin1 kolaylastirmaktadir. No6ral makine cevirisi (NMT), ceviri
sektoriindeki en giincel yeniliklerden biridir ve g¢eviri sektoriiniin isleyisini yeniden
sekillendiren kilometre taslarindan biridir. NMT sistemlerinin gelistirilmesi ¢ogunlukla
bilgisayar miihendislerine ve yazilim uzmanlarina birakilmigtir. Cevirmenler genellikle
bu sistemleri gelistirmeye yonelik girisimlerden uzak durmaktadir. Bu ¢alismanin ilk
amaci bir ¢evirmen olarak giiniimiiz teknolojilerinin avantajini kullanip bankacilik ve
finans metinlerinin ¢evirisinde kullanmaya yonelik bir NMT sistemi olusturmaktir.
Calismanin ikinci bolimiinde NMT sisteminde yapilan g¢evirilerin kalitesini artirmada
son yillarda oldukg¢a popiiler olan Kontrollii Dil kurallarimin etkili olup olmadigi

incelenmektedir.

Anahtar Sozciikler:
Makine Cevirisi, Noral Makine Cevirisi, Kontrollii Dil, Ceviri Teknolojileri, Bilgisayar
Destekli Ceviri



ABSTRACT
The industry of translation is developing day by day with technological innovations.
These technological innovations make processes easier for the stakeholders of
translation service who form the link of the translation service chain, including
translators, editors, project managers and people who need translation services. Neural
machine translation (NMT) is one of the most up-to-date innovations in the translation
industry and NMT has become one of the milestones reshaping the translation industry.
The task of NMT system development is mostly left to computer engineers and software
experts. Translators often avoid attempts to improve these systems. The first aim of this
study is to create an NMT system for banking and finance texts by using the advantage
of today's technologies as a translator. In the second part of the study, it has been
investigated whether the Controlled Language rules, which have been very popular in
recent years, are effective in improving the quality of translations made in NMT system.

Keywords:
Machine Translation, Neural Machine Translation, Controlled Language, Translation

Technologies, Computer Assisted Translation
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CUSTOMIZING A BANKING AND FINANCE FOCUSED NMT
SYSTEM: AN EMPIRICAL STUDY MEASURING THE EFFECT
OF CONTROLLED LANGUAGE

INTRODUCTION

Technological innovations have a huge effect on nearly all industries. It is a non-
ignorable fact that modern technological solutions in many industries are rapidly
increasing. Translation industry, the place and effect of which is crucial around the
globe, is not an exception.

With the advanced technology, many different translator-friendly software and
tools, the number of which are increasing day by day, have been developed. Computer-
Aided Translation (CAT) tools, Quality Assurance (QA) and Alignment tools and
Machine Translation Software stay at the top of most commonly used translation
software and tools list. As a result, the quality of translations improves, the productivity
of translators rises and the connectivity between translators and clients becomes faster.
Besides, technological improvements save time, effort, and money in the long run for
the parties involved in translation process.

Apart from CAT tools, Machine Translation (MT) has been recently on the
agenda of translation and localization world. MT is a completely automated
programming which allows translation from one language into other languages making
translation processes faster and easier. MT has been on the scene since the era of
information explosion, i.e. the late 1940s, and has been evolved since then with
different approaches including Rule Based Machine Translation (RbMT), Statistical
Machine Translation (SMT) and Neural Machine Translation (NMT).

The latest machine translation approach is NMT which works by converting
group of words from a source language to a target language. More detailed information
with regards to the processing of NMT will be provided in the first chapter.

NMT systems gained popularity all over the world especially with Google’s
launch of Google Neural Machine Translation system (GNMT) in 2016 (Source:

https://ai.googleblog.com/2016/09/a-neural-network-for-machine.html  (accessed on



May 18, 2020)). And since then, GNMT and similar systems are frequently used
by almost everyone on daily basis for the translation of any type of texts. It is not wrong
to say that the outputs can be very promising. Still, the outputs of NMT systems such as
Google Translate, Yandex and Microsoft’s Bing may not always be reliable or context-
related especially for specialized fields such as legal, marketing, information
technologies and banking/finance due to the requirement of area-specific terminology.

For example, the word “account” has three different meanings:

1. an arrangement that somebody has with a bank, etc. to keep money there, take some
out, etc.

2. a written or spoken description of something that has happened.

3. an arrangement that somebody has with a company that allows them to use the
internet, send and receive messages by email, social media, etc. (Source:
https://www.oxfordlearnersdictionaries.com/definition/english/account_1?q=account
(accessed on December 13, 2019)).



In the examples below, Google Translate and Yandex Translate’s translations of
a sentence about ECB (European Central Bank) are provided.
= Google Cevir l ounnsn |
% Metin  [§ Dokimaniar

DILI ALGILA TURKGE INGILIZCE RUSGA v o INGILIZCE TURKGE RUSCA v

The ECB will begin publishing the accounts of Governing Council X ECB, 22 Ocak'taki toplantidan baglayarak Yonetim Konseyi w

discussions starting with the meeting on Jan. 22. tartismalarinin hesaplarini yayinlamaya baslayacak

U v @ v ) 07z <

Yandex Ceviri weTin PO Honsyw
A INGILIZCE

The ECB will begin publishing the accounts of Governing ECB, Ocak'taki toplantidan baslayarak Yonetim Kurulu

Council discussions starting with the meeting on Jan. 22. tartismalarinin hesaplarini yayinlamaya baslayacak. 22.

Figure 1 Screenshots of the translations of a banking related sentence in Google
Translate and Yandex Translate

Neither Google Translate nor Yandex Translate conveys the actual meaning of
the source sentence into Turkish because the meaning of “account” is “report” in this
context. Besides, the abbreviation “ECB” (European Central Bank) is not translated.
Accordingly, the correct translation should have been as follows:

“AMB, 22 Ocak’taki toplantidan baslayarak Yonetim Konseyi tartigmalarinin
raporlarini yayinlamaya baglayacak.”

As a translator who has been working in the field of banking and finance for
many years, the issue explained in the example above was the first driving force for me
to write this thesis with the aim of creating a Customized Neural Translation System
specially designed for the translation of banking and finance texts. The reason for my
choice of banking and finance as domain is that the banking field has an overwhelming
share on the increasing volume of translations all around the world. Tenders,
advertisements, contracts, forms, databases, financial reports, insurance terms and

conditions, manuals, information sheets, quarterly, monthly, and annual reports, press
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releases, price lists and legal documents are some of the text documents classified under
the banking texts.

According to the current statistics of Banking Regulation and Supervision
Agency of Turkey (BRSA), there are four Public Investment Banks, two Banks with the
management of SDIF (Savings Deposit Insurance Fund), five Private Investment Banks,
four Foreign Investment Banks established in Turkey, three Public Commercial Banks,
eight Private Commercial Banks, fifteen Foreign Commercial Banks established in
Turkey, five Branches of Foreign Banks established outside of Turkey, three
Participation Banks and two Public Participation Banks. Additionally, there are 61
Factoring Institutions, 25 Leasing Institutions, 14 Financing Institutions and many Asset
Management, Audit Management and Authorized Institutions to Conduct Valuation
Services to Banks in Turkey (Source: https://www.bddk.org.tr/Kuruluslar-
Kategori/Bankalar/1, (accessed on May 3, 2020)).

I would not be wrong in saying that the number of banks around the globe is
constantly increasing. In 2018, the applications of 14 new banks were approved for
deposit insurance operations by the Federal Deposit Insurance Corporation (Source:
https://www.americanbanker.com/list/new-banks-this-year, (accessed on May 3, 2020)).
And this number only applies to United States. As the number of banks increases, the
demand for high quality translations with strict delivery dates also increases.
Considering the different text documents under the framework of banking industry and
the constant increase in the volume of the documents to be translated in line with the
increasing number of banks around the globe as a result of globalization, | believe that a
Customized NMT system may help translators working in banking industry by
providing domain-specific translation results.

In my opinion, a more focused and customized NMT system may be efficient
and may provide context-related results for the translators working in banking and
finance industry. Therefore, customizing NMT System designed for banking and
finance texts for Turkish — English language pair will be the first aim of this thesis.

The second focus of this thesis will be Controlled Language (CL). “Controlled
Language refers to constraints on lexicon, grammar, and style with the objective of
improving text translatability, comprehensibility, readability, and usability” (O’Brien,

2010, 1). Recently, there is a growing interest towards CL in terms of its positive
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impacts on machine translation. There have been numerous studies to investigate
constructive outcomes of CL on different MT architectures including Statistical, Rule-
based and Neural Machine systems for different language pairs up to now. However, as
far as we know, no previous research has investigated the effect of pre-editing on a
customized NMT system with certain CL rules in Turkish — English language pair for
banking and finance domain so far. Accordingly, this thesis will delve into CL and
examine its effects on the NMT system which will be customized within the scope of
the current thesis.

With this aim in mind, two banking and finance focused NMT systems will be
customized with same training data. However, one of the two NMT systems will be pre-
edited with specific CL rules to see the effects of CL by measuring differences of
outcomes between two NMT systems.

Therefore, the main hypothesis | will attempt to demonstrate is that the outputs
of NMT tend to be more accurate if specific CL rules are applied to source data before
training NMT system.

I hope my thesis will be a helpful reference for the translators, translation
students and companies or any other parties who want to customize their own NMT
system from scratch and to improve the quality of an existing NMT system by

decreasing the number of issues that might be found in outputs.



GENERAL SCOPE
In the first chapter, I will basically focus on Computer-Aided Translation and its basic
concepts which are commonly used in localization industry such as Translation Memory
(TM), Terminology Management System (TMS), Alignment Tools and Quality
Assurance Tools.

In the second chapter, different approaches of Machine Translation — Rule-based
Systems, Statistical Systems and Neural Systems — will be explained upon positioning
Machine Translation in a historical perspective.

In the third chapter, the steps to customize an NMT system in Custom
Translator, which is a feature of Microsoft Azure Cloud Services, will be provided. The
related steps are Data Preparation, Training and Deployment and Using the Deployed
Model in Production. Data Preparation chapter, which focuses on preparing training
data for customization, will be categorized into Corpus, Alignment and Post-Alignment
processes. Upon providing necessary information about data preparation for training,
key information about Training, Deployment and Using Deployed Model in Production
will be touched upon, respectively.

In the fourth chapter, | will concentrate on Controlled Language, which is a
rising trend in MT in recent years. After a historical review of CL, | will deal with
specific rule sets of CL that | applied to training corpus for the second NMT. These
rules will be explained in detail by providing examples.

In the fifth chapter, the outputs of the first NMT system that | customized,
namely the NMT1 that | trained only with aligned bilingual corpus without applying CL
rules on training corpus, and the second NMT system, namely the NMT?2 that | trained
by applying CL rules on training corpus will be compared in terms of grammar,
accuracy and terminology.

In the sixth and final chapter, all chapters will be summarized, and outputs of the
study will be concluded with recommendations for future work on the CL’s contribution

to NMT systems.



1 TRANSLATION TECHNOLOGIES
Today, we see the effects of technology no matter what we look at. The working
principles and processes of many industries such as medicine, finance, fashion, and
education have transformed together with the technology and translation industry is not
an exception. Nowadays, many translators use translation technologies which help to
ensure that translations are performed in a consistent and cost-efficient way. Besides,
translation technologies speed up translation process which is welcomed by all parties
involved in translation. In this chapter, | will briefly provide information in relation to
the translation technologies which are the supporters and keystones of today’s
translation industry.
1.1 Computer-Aided Translation Tools
Computer-Aided Translation tools, also known as CAT tools, are software applications
that assist translators in translating texts by increasing the efficiency of translators and
consistency of the translated texts to reach high quality outputs. So as to meet the
companies’ rising requirement of localization, CAT tools were developed. And since
then, the number and features of CAT tools have been gradually rising. In the following
chapter, I will touch on the most common concepts of CAT tools.
1.1.1. Translation Memory
Translation memories are the databases containing previously completed translations at
sentence level. Thanks to TMs, translators can use and take advantage of the previously
translated sentences while working in new projects.

CAT tools compare new segments to the previously translated segments in TM.
Identical source segments in a TM are called “100% matches”. If the sentences before
and/or after the related source segment are exactly same, these matches can be called as
“101%, 102% ICE, Perfect and Context Match matches” depending on the preference of
CAT tool. Other matches which are between 50% - 100% matches are called “Fuzzy
Matches”. The percentages of the fuzzy matches change depending on the similarity
between the related segment and similar segment in TM. And, if a segment does not
have an equivalent translation in TM although it has more than one identical match, it is

called “Repetition”.



One of the most important features of TMs is Concordance Search which allows
translators to search manually for the specific sentences or words in TMs. As a result,
consistency is ensured; turnaround times and costs are reduced.

1.1.2. Terminology Management Systems

Terminology management can be defined as the study of structure, arrangement,
improvement, utilization, and administration of terminology in different subject areas.
Similar to TMs which store bilingual segments (sentences or paragraphs), terminology
management software helps to store terms according to various subject fields such as
law, life sciences, finance and engineering and makes stored terms re-usable. In addition
to different subject fields, organization or company specific terminologies can also be
built depending on demands and requirements. Thanks to terminology management
software, terminology is used consistently for each project and translation quality
improves accordingly.

1.1.3. Alignment Tools

In order to create a TM, translated texts in both languages should be divided into
sentences, and then, each segment in source text should be matched with the
corresponding segment in target text. Alignment tools perform this task. During
alignment, parallel documents are paired, segmented, and coded appropriately for
import into the designated memory database.

1.1.4. Quality Assurance Tools

After translation and review processes are completed, the final versions of the
translations are checked in terms of terminology, spelling, and grammar. Automated
QA tools perform these checks. By virtue of QA tools, untranslated segments or tag
matching issues are detected. Besides, the issues which cannot be recognized easily
such as the rendering of numbers, measurements, abbreviations, or decimal separators
can be easily found out. Another important feature of the QA tools is that they can
detect when the same source segment is rendered in a different way or if the same
translation is used for different source segment. Therefore, translators ensure
consistency. Although many CAT tools have their own QA functions; there are also

many other stand-alone QA tools.



2 MACHINE TRANSLATION

Machine Translation is a technology that enables automatic translation of documents by
using translation memories, term bases and advanced analysis techniques. The history
of machine translation dates back to the emergence of computers.

But how? Why did people head towards to MT? The first reason was the
expanding significance for translation in the late 1940s with the explosion of
information. It was believed that effectiveness would be expanded with mechanization.
Secondly, since translation started to gain significance during that period, it was a
regular task. Thus, the theoretical structure of a potential MT framework could be
designed according to the organization of the translation process which was being
performed by people. Thirdly, looking up the target language equivalents of words in
dictionaries was very tedious and this time-consuming task could be significantly
compensated thanks to online dictionaries. Finally, the role of translation could not be
denied during the Second World War. Translation was being utilized like a code-
breaking task in those years. Hence, these four points were the underlying explanations
behind the research of Machine Translation (Nirenburg et al. 1992, 2-3).

The first trial of MT was the Georgetown experiment for the Russian-English
language pair in 1954. Chemistry related 50 sentences in Russian were translated into
English by the collaboration of IBM and Georgetown University. This trial led to a
great deal of public interest in spite of the fact that it was just a 250-word experiment.
As a result of this investigation, MT projects began to gain popularity outside of the
USA (Hutchins 2004, 1).

Then, US subsidizing agencies commissioned the ALPAC (Automatic Language
Processing Advisory Committee) to do an investigation of a study of the realities of MT
and a report was issued in 1966. As per the report, post-editing of machine translation
output was not less expensive or quicker than human translation and it was suggested
that there was no advantage in utilizing machine translation frameworks. Eventually,
subsidizing for MT in the US nearly stopped (Koehn 2009, 15-16).

However, research proceeded in France, Germany, Soviet Union, Italy and
Canada and the interest in MT continued to expand. With the increasing accessibility to
PCs and data processing, the examinations and results began to increment.



Consequently, University of Montreal developed TAUM-METEO, known as the first
successful MT system. It was utilized to translate meteorological forecasts from English
into French starting in 1977. And in 1978, MT efforts continued with Eurotra Project of
the European Economic Community (EEC). The point of this project was providing MT
capability among all official EEC languages (Danish, Dutch, English, French, German,
Greek, Italian, Portuguese and Spanish). All through the 1980s, research on further
developed strategies and methods continued including Japanese MT efforts bolstered by
the government and industry. Consequently, MT research started to gain its past
significance in United States (Nirenburg et al. 1992, 5-6).

From the beginning to present day, machine translation has developed three
different approaches: RoMT, SMT and NMT. In the following chapter, | will basically
touch upon them.

2.1. Rule-based Machine Translation

The systems of Rule-based Machine Translation, also known as Knowledge-based
Machine Translation and Classical Approach of Machine Translation, work based upon
the determination of rules for morphology, sentence structure, lexical choice, and
formation.

RbMT, aiming to convert source language structures into the target language
structures, is considered as the first commercial MT system. Systran, Reverso, Prompt
and LOGOS are most famous examples of ROMT systems.

RbMT systems rely on dictionaries including millions of bilingual word pairs
and linguistic rules which are generated by linguists and software developers for
language pairs by analyzing and mapping the morphological, syntactic, and semantic
information of two different languages. These linguistic rules are used to transfer the
grammatical structure of the source language into the target language. Thousands of
dictionaries are also used to improve quality of the outputs.

There are different models classified under RbMT such as Direct, Transfer-
based and Interlingual models. These models differ from each other in terms of SL and
TL analysis.

In today’s high-tech world, ROMT systems are not preferred since editing
process of the translations is very time consuming as the quality of translations can be

low, and sentences may not always comply with the rules of target language. The reason
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is that translations are based on dictionaries and grammar rules which have many
exceptions. (Source: https://www.systransoft.com/systran/translation-technology/what-
iIs-machine-translation/ (accessed on May 1, 2020))

2.2. Statistical Machine Translation

The systems of Statistical Machine Translation, also known as Phrase-based systems,
work based upon statistical models whose parameters are determined from the
investigation of bilingual content corpora in contrast to RoMT system which essentially
relies on words and grammar rules.

Statistical models, which are generated by analyzing bilingual and monolingual
corpora, transfer source texts to target language with the statistical weights are utilized
to choose the most probable translation. To make it clear, the machine analyses an
existing corpus and counts each word and its translation, for example, how many times
the word “plant” translated as “fabrika”, “bitki” or “tesis” in an English-Turkish
bilingual corpus. And accordingly, the system of SMT reaches a conclusion based on
the most common used equivalent.

To reach translation results of high quality with SMT is not easy but it is still
possible by utilizing large amounts of corpora. The quality increases in line with the
number of sentences in corpora.

As SMT utilizes existing corpora translated by human, its output quality is
better, and translations are more fluent in contrast to Rule-based Machine Translation.
However, the feature of the corpora used in SMT plays a major role. If the corpora are
specialized in a domain with consistent terminology and usages, the result can be very
reliable. On the other hand, general corpora without any specific field may lead to poor
results in SMT.

11



2.3. Neural Machine Translation

NMT is the latest approach to machine translation and NMT systems works by training
huge corpora of bilingual segments, that is, huge translation memories containing
thousands of translation units. NMT systems utilize neural networks, which can be
defined as machine learning techniques, to obtain much more reliable and context-
related results. “Neural networks include thousands of artificial units resembling
neurons in that their output or activation depends on the stimuli they receive from other
neurons and the strength of the connections along which these stimuli are passed” (cf.
Forcada 2017, 292).

Neural network models belong to a family of encoder-decoders. The encoder
extracts a representation or relation from a variable-length input sentence. But how?
The words of the source documents are encoded as a sequence of vectors that represent
the meaning of the words. A context is generated for each word, based on the
representations, i.e. relation between the word and the context of the previous word.
Then, using this new context, the correct translation for the word is selected among all
the possible translations the word could have.

In the next phase, the decoder generates a correct translation from this
representation. The representations of the source words within the sentence context are
translated in its most appropriate target language equivalent.

NMT has become the new trend in machine translation. Nowadays, it is very
difficult to catch up with its improvements which is very rapid indeed.
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3 CUSTOMIZING A NEURAL MACHINE TRANSLATION
SYSTEM

There are several machine translation providers producing professional level translation
results. Google Translate, Microsoft Translator / Bing, SDL BeGlobal, Yandex
Translate, Amazon Web Services translator, IBM - Watson Language Translator and
KantanMT are some of the best-known MT service providers.

| preferred to use Microsoft Custom Translator to customize NMT system. The
reason for my choice is that the training documents can be uploaded to the system in
many different formats including TMX, XLIFF, TXT, DOCX, and XLSX without
character limitation for sentences. Besides, the system also accepts data that is parallel
at the document level but is not yet aligned at the sentence level. Custom Translator
automatically matches sentences across documents, which will make data collection and
preparation more effective. The system also allows to use monolingual data (in .TXT,
HTML, HTM, PDF, DOCX, ALIGN formats) in either or both languages to
complement the parallel training data to improve the translations. And finally, the
process of customizing NMT system is run on cloud, which is a very advantageous
feature without the need of downloading many additional software to computer (Source:
https://www.microsoft.com/en-us/translator/business/customization/  (accessed  on
September 5, 2019)).
3.1. Data Preparation
In this chapter, I will focus on the procedures that I followed to make data ready to be
used in customizing NMT:
3.1.1. Corpus
A corpus including at least 10.000 bilingual segments is required for training models in
order to customize an NMT system in Microsoft Custom Translator. | compiled online
resources which have both Turkish and English version from the official websites of the
BRSA, CBRT (The Central Bank of the Republic of Turkey), TurkStat (Turkish
Statistical Institute), TBB (The Banks Association of Turkey), CMB (Capital Markets
Board of Turkey) and TOBB (The Union of Chambers and Commodity Exchanges of
Turkey).
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As Turkish texts and their English version are not always same in terms of
content, | paid attention and made sure that each sentence has its own English
equivalent. Then, | copied Turkish and English contents in Microsoft Word files by
giving the same name to be on the safe side. After completing data collection, alignment
process began.

3.1.2. Alignment

Alignment is the course of action where at least two things are situated in a straight line
or parallel to one another. In translation and localization industry, alignment refers to
matching source and its translated segments so as to create a Translation Memory.

As mentioned before, aligned TMX, XLIFF, TXT, DOCX, and XLSX
documents are required to customize an NMT system in Microsoft Custom Translator.
However, as | did not have aligned source and target texts on the sentence level, | had to
align all content that | compiled.

There are many alignment tools that help the alignment process including — but
not limited to WinAlign, SDL Align, AlignFactory Light, MemoQ's built-in aligner,
Abbyy Aligner, LF Aligner, Hunalign, Transit NXT aligner and Bligner.

| preferred to use AlignFactory Light which is free downloadable and has a very
user-friendly interface. After adding source and target documents, output file format can
be selected among HTML Bitext, XML Bitext and TMX Import File. Segmentation can

also be selected as paragraph-based or sentence-based as seen below.
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Figure 2. Screenshot of the interface of AlignFactory Light.

After selecting all necessary options (I selected XML Bitext file format,

Sentence based segmentation, Clean up the beginning of segments option), output is

created automatically in the selected format. Below, a screenshot of the output xml file |

created is seen.

Para Politikasi Kurulu Karan_TUR-ENG_BT.xml

Para Politikasi Kurulu Karan.docx
Para Politikas! Kurulu Karar
Toplantiya Katilan Kurul Uyeleri

Murat Uysal (Bagkan), Murat Getinkaya, Omer Duman, Ugur Namik Kiigk, Ouzhan Ozbas, Emrah
Sener, Abdullzh Yavas.

Para Politikas! Kurulu (Kurul), politika faizi olan bir hafta vadeli repo ihale faiz oraninin ylzde
16,50'den yiizde 14'¢ indirilmesine karar vermistir.

Son donemde edinilen veriler ikfisadi faaliyetteki 11ml1 foparlanma egiliminin devam ettigini
gdstermektedir.

Oncil gastergeler ikfisadi faaliyetin sekidrel yaylimindaki iyilesmenin devam effigine isaret etmekle
birlikte yatrimlar zayif seyrini sordimektedir.

Sanayi trefimi, son aylarda resmi taillerle iliskili calisma giini etkilerine badl olarak yiksek bir
oynakiik sergilemekle birfikie, ana edilim ifibariyla limi artigini korumakiadir.

Rekabet glictindeki gelismelerin olumlu etkisi stirerken kilrese! biytime g8rindmindeki zayfiama dis
talebi kismen yavaslatmakadir.

Onimiizdeki donemde net ihracatin bilydmeye katkisinin azalarak da olsa sirecedi, enflasyondaki
dasiis edilimi ve finansal kosullardaki fylegmeyle biriikte ekonomideki kademeli toparanmanin devam
edeceqi ongdrlimekdedir.

Son dénemde biyime kompozisyonunun etkisiyle belirgin bir iyilesme kaydeden car islemler
dengesinin Gnimiizdeki danemde ihmhi bir seyir izlemesi beklenmekiedir.

Yakin dinemde kiresel ikiisadi faaliyetieki zayif seyir ve enflasyona dair asad) yonla riskler
belirginlesirken gelismis Gilke merkez bankalan para palitikalan genisleyici yonde sekillenmektedir.

Bu durum gelismekte olan Ulke finansal varliklarina yénelik talebi ve risk igtahimi desteklemekle
birlikte, korumacilik énlemlerinin ve kiirese! ekonomi politikalarina dair diger belirsiziiklerin gerek
sermaye akimlan gerekse dis ticaret kanaliyla oluturabilecedi efidler yakindan fakip edilmetdedir.

Para Politikas! Kurulu Karan_EN.docx
Decision of the Monetary Policy Commitiee
Periicipating Commitiee Members

Murat Uysal (Govemor), Murat Gatinkaya, Omer Duman, Ugur Namik Kilgik, Oguzhan Ozbas, Emrah
Sener, Abdullah Yavas.

The Monetary Policy Committee (the Committee) has decided to reduce the policy rate (one-week
repo auction rate) from 16.50 percent to 14 percent

Recently obtained data indicate that moderate recovery in economic acfivity confinues.
Leading indicators point fo confinuing improvement in the sectoral diffusion of economic activity.
However, investment demand remains weak.

While industrial production has been highly volatile due to working day efiects associated with official
holidays in recent monhs, its underlying trend has maintained a moderate pace of growih.

While favorable effects of improved fif

p prevail, weakening global economic autiook
tempers external demand.

Looking forward, net exports are expected to contribute to economic growih, although to a lesser
extent, and the gradual recovery is likely to continue with the help of the disinfiation trend and
improvement in financial conditions.

Current account balance, which has recently recorded significant improvement due to the composition
of growih, is expected fo maintain a mederate course.

Recently, advanced economy ceniral banks have been pursuing more expansionary policies as
weakening global economic activity and downside risks to inflation became more evident.

While these developments support the demand for emerging market assets and the risk appefite,
rising protectionism and uncertainty regarding global econemic policies are closely monitored in terms
of their impact on both capital flows and intemational trade.

Figure 3. Screenshot of xml output created by using AlignFactory Light
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Although AlignFactory Light made alignment easier, the process did not run
smoothly via software, and it required manual intervention for some of the sentences.
For example, if source sentence includes an abbreviation ending with (.) full stop, the
software detects it as the end of sentence and splits sentence into two or more than two
sentences, which leads to segmentation problems. In those circumstances, | re-aligned
the relevant segments manually.

3.1.3. Post-Alignment Process

After Alignment, all segments were checked to ensure that all segments were matching
and there were not any segmentation issues. In the meantime, item numbers, bullets and
proper names that are not necessary to include in the source data were eliminated. This
way, | tried to make sentences as simple as possible and avoid misinterpretation of the

source sentence by the NMT. Some examples are provided below.

Example:

19. Para politikast durusu olusturulurken, maliye politikasina dair esas
alman goriinlim fiyat istikrart ve makroekonomik dengelenmeye odakli, para
politikasiyla esgiidiim arz eden bir politika durusu igermektedir (Source 1)

Example:

1. Tiketici fiyatlar1 Eyliil aymnda ylizde 0,99 oraninda artarken yillik enflasyon 5,75
puan azalarak yiizde 9,26’ya gerilemistir (Source 1)
Comment:

Item numbers at the beginning of the sentences were removed to avoid
misinterpretation because in Turkish, a dot is used as a generic ordinal maker after the
number. Therefore, the source “19. Para politikas1 durusu” can be mistakenly translated
as “19'™ money policy stance” or the source “1. Tiiketici fiyatlar1” can be translated as

“First consumer prices”.
Example:

Murat Uysal (Baskan), Murat Cetinkaya, Omer Duman, Ugur Namik Kiiciik, Oguzhan
Ozbas, Emrah Sener, Abdullah Yavas (Source 2)
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Comment:

After alignment, | found out that some of the segments include only proper
names that should not be translated and unnecessary to include in the corpus. Therefore,
above segment and other similar segments were removed from the corpus.

Example:

- Halka ac¢ik anonim ortakliklarin taraf olduklar1 tiim boliinme islemlerinde Kurulumuza
bagvurma zorunlulugu getirilmistir. (Source 3)

Halka acik bankalar i¢cin bagimsiz yonetim kurulu iiye sayist ii¢ olarak belirlenmistir.
(Source 4)

Comment:

Above bullets and all similar bullets at the beginning of the sentences were
removed.

3.2. Training and Deployment

Training and Deployment steps come after preparing data. Neither Training nor
Deployment requires any programming skills. Uploading training data, training, testing,
and deployment systems are performed in the same portal with simple steps.

Training is the step in which NMT goes through a ‘learning’ process. Training a
model is a must to build a translation model. In order to start training, the documents
which will be included in the training set should be uploaded to Microsoft Custom
Portal. The system allows to upload aligned bilingual data (archive or translation
memory file in TMX, XLF, XLIFF, LCL, XLSX, ZIP formats) and parallel data (source
and target files in TXT, HTML, HTM, PDF, DOCX, ALIGN formats). Besides, phrase
or sentence dictionary can also be uploaded to increase consistency. Maximum file size
allowed is 100 MB for each document and training may take a few hours depending on
the size of documents.

Deployment, which is the final step in customizing NMT, follows Training.
Deployment is the method for integrating a machine learning model into an existing
production environment, also called as server location, to make use of the data (Source:
https://www.datarobot.com/wiki/machine-learning-model-deployment/, (accessed on
January 17, 2020)). In Microsoft Custom Translator, there are three options of

environment: Asia Pacific, Europe, and North America. It is important to note that there

17



are no differences in terms of usage and output quality between them, and the model
can be deployed to more than one server location.

3.3. Using the Deployed Model in Production

After model deployment process was completed, customized system required a regular
call to the Microsoft Translator Text APl (Application Programming Interface) using
certain information such as category ID and API version for coding. This way, the
prepared system became available to use for translation. In this chapter, I will briefly
explain which programming language and IDE | used and why | chose to use them.
3.3.1. Node.js

To make required API call to our deployed model, a request URL and several
parameters are needed. These parameters are ‘api-version’ (3.0 in our case), ‘to’ (the
target language), ‘from’ (the source language) etc.

Firstly, a programming language is needed for writing required parameters. Java,
JavaScript, Go, C++ and Node.js are some of the programming languages that can be
used in this process. | preferred to use Node.js programming language.

It is important to note that there are different download options for Node.js
depending on the operating system of the computer to which Node.js will be
downloaded. In my case, | downloaded and installed Windows Installer.

The reason for my choice of Node.js is that it is easy to use and does not require
any additional installations. We just need to download two modules, which will be
provided in “Running Deployed NMT System” chapter, before writing codes by using
parameters, ID, request body, response body, etc.

3.3.2. Visual Studio Code

In order to execute Node.js, an IDE (Integrated Development Environment), such as
Visual Studio Code and PyCharm, is required. | preferred to use Visual Studio Code.
The reason for my choice of using Visual Studio Code is that it is a lightweight but
powerful source code editor which runs on desktop and is available for Windows,
macOS and Linux. Also, Visual Studio Code is easy to use and requires no other
dependency files to make an API Call or create an application. It comes with built-in
support for JavaScript, TypeScript and Node.js and has a rich ecosystem of extensions
for other languages such as C++, C#, Java, Python, PHP, Go and runtimes such as .NET

and Unity (Source: https://code.visualstudio.com/dacs, (accessed on May 4, 2020)).

18



3.3.3. Running Deployed NMT System

After completing Node.js and Visual Studio Code installations, | opened Visual Studio
Code and run the following commands one by one. Therefore, two modules that
mentioned before are downloaded:

const request = require(‘request’);

const uuidv4 = require('uuid/v4’);

Secondly, | created a JavaScript file, involving scripts to use my custom-built
model deployed in Microsoft Europe Server. The necessary scripts are as follows:
var key_var = ' TRANSLATOR_TEXT_SUBSCRIPTION_KEY";
process.env. TRANSLATOR_TEXT_SUBSCRIPTION_KEY="this field will be filled
with unique subscription key";
var subscriptionKey = process.env[key_var];
var endpoint_var = TRANSLATOR_TEXT_ENDPOINT
process.enV.TRANSLATOR_TEXT_ENDPOINT="https://api-
eur.cognitive.microsofttranslator.com’;
var endpoint = process.env[endpoint_var];

(Source: https://docs.microsoft.com/tr-tr/azure/cognitive-services/translator/quickstart-
detect?pivots=programming-language-javascript, (accessed on May 23, 2020)).

For TRANSLATOR_TEXT_SUBSCRIPTION_KEY, a unique subscription key
should be written which is provided by the platform of Microsoft Custom Translator
upon registration. This unique key should be written to the field written 'this field will
be filled with unique subscription key'.

For TRANSLATOR_TEXT_ENDPOINT, 1 used the following URL: “api-
eur.cognitive.microsofttranslator.com”. As I deployed my model in Europe I used ‘api-
eur’ here, this changes according to deployment environments which are Asia Pacific,
Europe and North America.

Thirdly, | created a translateText function, and wrote necessary codes in order to
get translation. These codes are provided below. The fields that need to be filled by the

developer -api version, category, from, to- are written in bold.
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function translateText() {
let options = {

method: 'POST",

baseUrl: endpoint,

url: ‘translate’,

gs: {
‘api-version': "this field will be filled according to the api version being used’,
‘category': "this field will be filled according to category’,
‘from': ["this field will be filled with source language code'],

'to": ['this field will be filled with target language code'],

2

headers: {
'‘Ocp-Apim-Subscription-Key': subscriptionKey,
‘Content-type': "application/json’,
'‘X-ClientTraceld': uuidv4().toString()

}

body: [{
‘text': "'the sentence to be translated is written here'

H

json: true,

I3

request(options, function (err, res, body) {
console.log(JSON.stringify(body, null, 4));

H
}

/I Call the function to translate text.

translateText()

After writing above codes and fill necessary fields, the system gets ready for translation.
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File Edit Selection View Go Run Terminal Help  denemejs - Visual Studio Code

subscriptionKey,

request(options, (er es, body) {
1sole.log(ISON. stringify(body, , A));

translateText()

Figure 4 Visual Studio Code Screen with Necessary Codes

As the language pair of my model is from Turkish into English, I wrote ‘tr’ in
‘from’ part and ‘en’ in ‘to’ part. Words, sentences, or paragraphs to be translated are
written in body chapter as shown above. It is important to write text to be translated
within apostrophes. Otherwise, the system will not translate. In order to get translation,
the page is required to be saved by clicking File > Save in the toolbar or Ctrl+S shortcut
can also be used. Then, a new Terminal is opened from the toolbar and a simple code is
written and run:

node [this field will be filled with file name.js]
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1

I

body: [{
text':

OUTPUT  TERMINAL

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreb

PS C:\Users\Lenovo> node deneme.jgl

Figure 5. Visual Studio Code with Necessary Code for Getting Translation
After writing the above-mentioned code, we press Enter and after processing, we

get the translation in “translations” chapter as shown below:
})
body: [{
"text': ‘Merkez Bankasinin temel amaci fiyat istikrarini saglamaktir.

T TERMINAL  DEBUG CONSOLE
"language”: "tr",
"score™: 1

1
Iy
"translations”: [

"The main aim of the central bank is to ensure price stability.”,

Figure 6. Visual Studio Code’s Translation

To sum up, the steps to follow for customizing NMT and using customized
NMT system have been provided in above chapters from Data preparation to Using
Deployed Model in Production. Firstly, I created training data from the scratch, and |
did not use any ready-to-use TMs or bilingual documents. Thus, data preparation
process required too much manual works except for alignment process in which I used
an Alignment tool. Nevertheless, all the training data were revised to ensure that there
were not any segmentation issues. Secondly, Training and Deployment steps were
easily completed in Microsoft Custom Translator thanks to the provided opportunities
of the system without any coding requirement.

Finally, necessary installments and steps to follow for using deployed model in
production were provided. Although it is not necessary to have advanced level computer
engineering knowledge, some basic coding skills are necessary in this step and they

have been provided subsequently above.
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4 CONTROLLED LANGUAGE

Recently, the interest towards using CL in MT has been increasing and CL has become
more prevalent in translation industry. “Controlled Language, referring to constraints on
vocabulary, grammar, and text structure, is utilized to reach consistent authoring of
source texts and to achieve concise writing; CL is also applied to obtain high quality
translations” (cf. Mitamura, 1999, 46).

CL has been used in technical documentation for many years. In heavy-
equipment machinery industry, Caterpillar developed Caterpillar Fundamental English,
now called Caterpillar Technical English to write their expanding technical support
libraries in 1970. Caterpillar launched a global campaign to use CTE for manuals,
service bulletins and other publications (cf. Smart 2006, 2). In aircraft industry,
Controlled Language of European Association of Aerospace Industries Simplified
English (AECMA SE) was first used in 1986 to deal with the increasing size and
complexity of technical documentation (cf. Poppy Quintal, 2002). In automotive
industry, General Motors began to use CASL (Controlled Automated Service
Language) in their existing authoring processes and the management of General Motors
declared the CASL project as a success in 1999 (cf. Godden 2000, 14). And in IT
industry, Attempto Controlled English (ACE) was used to translate software
specifications.

“Controlled Languages have been utilized in various fields such as air
transportation, heavy machinery, automotive and IT industries with the aim of
producing texts easily understood by target audience and easily translated” (cf. O’Brien
2006, 10). By applying CL rules to source text, (i) the readability and comprehensibility
of the documents is improved, (ii) and the translatability of the text is increased (cf. 10 -
12).

4.1. Controlled Language Design

In order to measure the effect of CL on NMT1, | customized a second NMT, which will
be called NMT2, with the same training data by applying certain CL rules to the source
texts. The use of CL falls into three broad categories: Lexical Rules, Text Structure
Rules and Syntactic Rules. In this chapter, three rule sets in developing controlled
language will be explained in detail.
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4.1.1. Lexical Rules

“A key element in controlling a source language is to restrict vocabulary size and
meaning for a particular application domain” (Mitamura 1999, 46). Therefore, the
correctness of NMT outputs is expected to be improved by limiting lexical ambiguity. I
created and applied two rules under Lexical Rules category for NMT2.

4.1.1.1. Create a glossary including key abbreviations, words, and phrases in the
subject field that you will customize NMT

Although the domain of NMTs that | customized had already been restricted as Banking
and Finance, a glossary consisting of 350 words and phrases, which are commonly
used, was created in Excel format. It is important to include different spellings of the
words or abbreviations to the glossary. For example, both “GSYH” and “GSYIiH” are
used as abbreviations in Turkish for the English equivalent GDP (See Annex 2 for full
list of words and phrases). However, it should be noted that it is not useful to add two
different equivalents in target, as the system will define only one of them as the
equivalent of the source.

4.1.1.2. Fix any misspelling error according to Turkish orthography

All source data was checked in terms of spelling and errors were corrected by using
spell check feature of Microsoft Word (Version. 2016 18.2002.1101.0).

4.1.2. Text Structure Rules

Under the framework of the second set of rules, the source text was harmonized in
terms of beginning and ending sentences.

4.1.2.1. Use punctuation marks when necessary

“Proper manipulation of punctuation can help MT achieve correct structural analyses”
(Shei 2002, 5). Accordingly, required punctuation marks were used when necessary and

at the end of each source segment.
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Example:
Raw:
Yillik enflasyondaki diisiis tiim ana alt gruplara yayilirken temel siiriikleyici temel mal
ve gida gruplart oldu (Source 5).
Post-CL:
Yillik enflasyondaki diisiis tiim ana alt gruplara yayilirken temel siiriikleyici, temel mal
ve gida gruplari oldu.

Comment:

The sentence is not clear and understandable. A comma (,) was added after the
first “temel” to avoid ambiguity.
4.1.2.2. Start sentences with capital letters
All source sentences were checked to ensure that they all begin with capital letters.
4.1.3. Syntactic Rules
In the third set of rules, the ambiguity of the source text was tried to be minimized.
Three rules were categorized under Syntactic Rules: Avoid long sentences, Eliminate
redundant words and phrases and Avoid passive voice if possible.
4.1.3.1. Avoid long sentences
Source sentences were kept as concise as possible in order to avoid ambiguity.
Accordingly, the number of characters in each segment was limited to 250 characters
including spaces which is around 20 — 25 words. This way, | tried to ensure that each

sentence has only one or two clauses.

Example:

Raw:

2018 yili Ocak—Mart doneminde para politikasindaki siki durus korunurken, Nisan
aymnda fiyat istikrarini1 desteklemek amaciyla 6l¢iilii bir parasal sikilastirma yapilmis;
Mayis ayinda ise piyasalarda gozlenen sagliksiz fiyat olusumlart ve enflasyon
beklentilerinde siire gelen yiikselisin genel fiyatlama davranislarina dair olusturdugu

riskler 1s181inda para politikasindaki sik1 durus gii¢lendirilmistir. (Source 6).
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Post-CL.:

2018 y1l1 Ocak—Mart déneminde para politikasindaki siki durus korunmustur.

Nisan aymda fiyat istikrari1 desteklemek amaciyla Olciilii bir parasal sikilagtirma
yapilmuigstir.

Mayis ayinda piyasalarda sagliksiz fiyat olusumlar1 gdzlenmistir.

Enflasyon beklentilerinde siire gelen yiikselis, genel fiyatlama davranislarinda riskler
olusturdu.

Bu riskler 1s181nda para politikasindaki sik1 durus giiglendirilmistir.

Comment:
The character count of Raw is 237 and its word count is 47. As seen above, there are at
least five main clauses in the source sentence. Therefore, | divided the raw sentence into

five different sentences to avoid ambiguity.

4.1.3.2. Eliminate redundant words and phrases
In order to make source sentences as plain as possible, redundant words and phrases,
which do not affect the meaning of the sentence, were eliminated. This way, | tried to

make sentences less ambiguous.

Example:

Raw:

Para politikas1 karar ile kisa gerekgesi, Ingilizce gevirisi ile birlikte, toplanti ile ayni
giin saat 14.00’te; Kurul’un ayrintili degerlendirmelerini igeren toplant1 Ozeti ise
toplantiy1 takip eden bes is giinli icinde TCMB internet sayfasinda yayimlanacaktir
(Source 6).

Post CL.:

Para politikas1 karar1 ve Ingilizce cevirisi, toplanti giiniinde saat 14.00’te
yayimlanacaktir. Para politikas1 kararinin  kisa  gerekcesi  yayimlanacaktir.
Kurul’un ayrintili degerlendirmelerini igeren toplanti 6zeti toplantidan sonra bes is giinii

icinde TCMB internet sayfasinda yayimlanacaktir.
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Comment:

The same word “ile” is used 3 times in a row in the raw sentence, which is redundant
and hinders readability. Besides, raw sentence is too long, and more than 2 main ideas
are crammed in one sentence. Thus, | divided raw sentence into three sentences
eliminating unnecessary “ile” to make the sentence more concise.

Example:

Raw:

Britanya’da kisa bir se¢im kampanyast siirecinin ardindan tarihler 12 Aralik’1

gosterdiginde Ingiliz vatandaslar1 sandik basina gitti.

Post-CL.:

Britanya’da kisa bir secim kampanyasimin ardindan 12 Aralik’ta ingiliz vatandaslari
sandik basina gitti.

Comment:

The redundant expression for the date “tarihler 12 Aralik’1 gosterdiginde” has been

replaced with “12 Aralik’ta” to avoid metaphorical expression.

4.1.3.3. Avoid passive voice if possible

If the subject is explicit, | avoided using passive voice and wrote the sentence in active
form to ensure clarity.

Example:

Raw:

Enerji ithalat¢ist kamu iktisadi tesebbiislerinin doviz ihtiyacinin gerekli goriilen kismi
Hazine ve Maliye Bakanlig1 ile TCMB tarafindan dogrudan karsilanacaktir (Source 7).
Post-CL.:

Hazine ve Maliye Bakanlig1 ile TCMB, enerji ithalat¢is1 kamu iktisadi tesebbiislerinin
doviz ihtiyacinin gerekli goriilen kismini dogrudan karsilayacaktir.

Comment:

As the subject (Hazine ve Maliye Bakanligi ile TCMB) is explicit in the raw sentence, |

have re-written the sentence in active form.
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5 EVALUATION

This chapter will briefly compare two deployed NMTs, i.e. NMT1 and NMT2. In this
chapter, my aim is twofold: (i): to provide information about BLEU score and share
final BLEU scores of NMT1 and NMT2, (ii) to compare outputs of NMT1 and NMT2
in terms of accuracy, language, and terminology. The sub-categories of these three
categories will be explained in detail in respective chapters. As a result, the effect of
applying CL rules on NMT (if any) will be reflected.

5.1. BLEU Score

BLEU, Bilingual Evaluation Understudy, is a Method for Automatic Evaluation of
Machine Translation developed by Kishore Papineni et al. in 2002. The starting point of
Papineni et al. was to find a language independent and an automated method for
evaluation of MT results which can be an alternative to human evaluations of MT that
are quite expensive and time consuming. The main idea of BLUE Score is that “The
closer a machine translation is to a professional human translation, the better it is”
(Papineni and et al., 2002, 311). In order to measure the closeness of MT outputs to
professional human translation, a numerical metric and a corpus of good quality human
reference translations are used. This numerical metric works by measuring word choice
and word order differences between human reference translation and MT translations
(cf. 311).

BLEU scores are calculated by comparing translations of MT system with
previous translations of high quality. Then, the average of BLEU scores is found over
the entire corpus to arrive at a gauge of translations general quality.

The BLEU metric ranges from 0 to 1. Each output of MT receives a score of
BLEU between 0 and 1, if outputs are close to reference translation, BLEU score will
also be close to 1. On the other hand, if outputs are not close or similar to reference
translation, BLEU score will be close to 0. Besides, the number of reference translations
affects the score. If there are more reference translations for sentences, BLEU score will
be higher (cf. 315).

Therefore, | used the same corpus including same number of reference

translations for NMT1 and NMT?2 so as to get objective scores on evaluations.
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After training step is completed in Microsoft Custom Translator, the system
automatically calculates the BLUE score of the related model. Accordingly, the BLEU
Score of NMT1, i.e. NMT which trained with aligned corpus without applying CL rules,
Is 32.79 and that of NMT2, i.e. NMT which trained with aligned corpus by applying CL
rules, is 37.96. Thus, it is possible to say that there is a meaningful difference between
NMT1 and NMT2 in terms of BLEU Scores and considering that both NMT1 and
NMT2 were customized with the same corpus, 5 points difference between them can be
attributed to CL rules that were applied to NMT2.

5.2. Comparison of NMT1 and NMT2 Outputs

As mentioned before, two different NMT systems (NMT1 and NMT2) were customized
with the same training data. NMT1 was trained with aligned bilingual corpus, while
NMT2 was trained with bilingual corpus to which some specific Controlled Language
rules (provided in Chapter 4.1.) were applied.

The difference between the BLEU Scores of NMT1 and NMT2 were provided in
Chapter 5.2. This chapter will analyze the test results of comparison between NMT1
and NMT?2 outputs. For the analysis, a test corpus was created consisting of 500 source
sentences extracted from the website of CBRT and investing.com. The reason for my
choice of these websites is that similar contents were included in the training data and |
wanted to perform the test with parallel data. While the contents extracted from the
CBRT mostly consists of the reports, speeches, and announcements of the Governor of
CBRT, the contents from investing.com include daily news and bulletins.

Each sentence was translated in NMT1 and NMT2, resulting in a data set of
1000 NMT sentences (500 source sentences for each NMT system). Translations were
copied in an excel sheet together with the relevant source segments. Then, the
differences between the outputs (if any) were written down in another column. After
completing comparison, common differences were categorized.

Among 500 test sentences, the translations of 50 sentences were exactly same,
which constitutes 10% of the data set. While 44 of 50 same translations were correct in
terms of grammar, accuracy, and terminology, the rest of the translations was incorrect.

On the other hand, the translations of 170 sentences were nearly same with
minor differences. While 63% (107 sentences) of 170 sentences were correct in terms of

grammar, accuracy, and terminology; 37% (63 sentences) of 170 sentences were false.
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The comparison results of NMT1 and NMT2 will be categorized under three
main categories which are Accuracy, Language and Terminology. The following
chapters briefly explain the sub-categories of the main categories and provide example
comparison results.

5.2.1. Accuracy

This category will compare the translations of NMT1 and NMT2 with regards to
completeness and precision. Translations were compared in terms of accuracy under the
sub-categories of Mistranslation, Omission and Addition.

5.2.1.1. Mistranslation

Mistranslation is an error that occurs when a word, phrase or syntax of the source
sentence are misinterpreted in translation. Under Mistranslation chapter, the examples
of incorrect interpretation of source text in NMT1 will be provided. Among 500 test
sentences, 31 sentences were mistranslated in NMT1, which constitutes 6.1% of the
data set.

Example:

Source Sentence

NMT1

NMT2

TCMB ise swap limitini
ylizde 30’dan ylizde 40’a
yiikselterek yine kendi
rezervlerini artirmaya
yonelik bir adim atarken bu
hamleyle bankalarin da
likidite ihtiyacinin
karsilanmasi bekleniyor.

(Source 8)

The CBRT is expected to
meet the liquidity needs of
its banks by increasing the
swap limit from 30 percent
to 40 percent and also
taking a step towards

increasing its reserves.

The liquidity requirement
in banks is expected to be
met with this move, as the
CBRT raises the swap limit
from 30 percent to 40
percent and also takes a
step toward boosting its

reserves.

Comment:

There are two adverbial clauses in the above source sentence. While NMT2 correctly

renders the source sentence into English, it is seen that the subject of the adverbial

clause, which is CBRT, is confused with the subject of the main clause and translated in
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a totally different way. As the meaning is totally changed in NMT1, a critical error

occurs. On the other hand, we do not see this issue in NMT2.

Example:

Source Sentence

NMT1

NMT2

Devaminda ise,
belirsizliklerdeki artis,
finansal kosullardaki
sikilasma, hanehalklarinin
gelir kaybi ve firmalarin
nakit akisindaki bozulma
talepte de belirgin bir
zayiflamaya yol act.

(Source 9)

On the other hand, the
increase in uncertainty,
tightening in financial
conditions, the loss of
income of households, and
the demand for
deterioration in the cash
flow of firms led to a

marked weakening.

On the other hand, the
increase in uncertainty, the
tightening in financial
conditions, the loss of
income of households and
the deterioration in the cash
flow of firms led to a
marked weakening in

demand.

Comment:

While NMT2 accurately translates source sentence, there is a certain translation mistake
in NMTL1. As seen above, the first part of the translations of NMT1 and NMT2 systems

are nearly same till the phrase “income of households”. However, the rest of the source

sentence “firmalarin nakit akisindaki bozulma talepte de belirgin bir zayiflamaya yol

act1” is incorrectly rendered into English in NMT1 as “the demand for deterioration in

the cash flow of firms led to a marked weakening”. This part is correctly translated in

NMT?2 as “the deterioration in the cash flow of firms led to a marked weakening in

demand”. This difference leads to a critical mistake.
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Example:

Source Sentence

NMT1

NMT2

Mal ve hizmet ihracatinda
beklenen yavaslamaya
ragmen, emtia fiyatlar1 ve
ithalatin sinirlayicr etkisiyle
cari islemler dengesinin yil
genelinde 1liml1 bir seyir
izleyecegini tahmin

ediyoruz. (Source 9)

Despite the expected
slowdown in goods and
services exports, we
estimate that the current
account balance will follow
a moderate course
throughout the year with
commodity prices and the

limiting impact of imports.

Despite the expected
slowdown in exports of
goods and services, we
expect that the balance of
current transactions will
follow a moderate course
throughout the year due to
the limiting effects of
commaodity prices and

imports.

Comment:

The first parts of both translations are nearly same and acceptable despite there are

some minor differences in terms of terminology between NMT1 and NMT2. However,

the adverbial phrase of the sentence “emtia fiyatlar1 ve ithalatin sinirlayici etkisiyle” is

translated differently. While NMT2 translates this adverbial phrase as “due to the

limiting effects of commodity prices and imports”, which is the correct translation,

NMT]1 translates it as “with commodity prices and the limiting impact of imports”,

which leads to mistranslation.

5.2.1.2. Omission

Omission is a critical error that occurs when an essential element in the source text is

missing in the translation. In NMT1, there are 45 omission errors in the translations

among 500 sentences, which constitutes 9% of the data set. In the examples below,

some of the omission errors are provided.

32




Example:

Source Sentence

NMT1

NMT2

Bununla birlikte,
uluslararasi ticaret alaninda
yapilan ¢alismalar, giris
maliyetini tistlenebilecek
verimli firmalarin ihracat
piyasalarina girebildigi
sonucuna ulagsmaktadir.

(Source 10)

However, studies
conducted in the field of
international trade have
concluded that efficient
companies can enter the

export markets.

However, the studies
conducted in the field of
international trade reach
the conclusion that the
efficient firms that can
undertake the cost of
admission are able to enter

the export markets.

Comment:

While NMT?2 translates source sentence without any omission, adjectival phrase “giris

maliyetini Ustlenebilecek™ is omitted in the translation of NMT2, which creates an

important failure.

Example:

Source Sentence

NMT1

NMT2

Bu cercevede, kredi
hedeflerini gergeklestiren
bankalara yabanci para
zorunlu karsihk
oranlarinda indirim
yapilmasi ve limitler
dahilinde uzun vadeli ve
daha diisiik faizli ilave
Tiirk liras likidite
imkanlar1 saglanmasi gibi
uygulamalar1 hayata

gecirdik. (Source 9)

In this context, we have
implemented applications
such as reductions in
foreign currency
compulsory exchange
rates to banks fulfilling
credit targets and providing
long-term and lower-rate
liquidity opportunities

within the limits.

In this context, we have
implemented applications
such as the reduction in
foreign currency reserve
requirement rates to the
banks that fulfil the credit
targets and the provision of
additional Turkish lira
liquidity opportunities

within the limits.
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Comment:

In NMT1, there are two critical errors in the translation of the source sentence that we
do not see in the translation of NMT2. The first one is the omission of “Tirk Liras1”
(“Turkish Lira”) in the translation, which is a critical element in the sentence. Secondly,
the term “zorunlu karsilik oran1” (“reserve requirement”) is translated as “compulsory
exchange rates” which has a totally different meaning. More detailed information and
statistics regarding terminology errors will be provided in the following chapters.

Example:

Source Sentence NMT1 NMT?2

Bir 6nceki Rapor
sonrasinda Tiirk lirasinda
goriilen deger kaybina
karsin, ham petrol
fiyatlarindaki keskin diisiise
bagli olarak Tiirk lirasi
cinsinden ithalat
fiyatlarinin y1l sonu
enflasyon tahminine
katkisinin 0,2 puan ile
sinirlt kalmasini

bekliyoruz. (Source 9)

Despite the depreciation of
the Turkish lira after the
previous report, we expect
import prices in Turkish
lira to be limited to 0.2
points in the year-end
inflation forecast,
depending on the sharp

decline in crude oil prices.

Despite the depreciation in
Turkish lira after the
previous report, we expect
the contribution of
imports in Turkish lira to
be limited to 0.2 points in
the

year-end inflation
estimation due to the sharp

decline in crude oil prices.

Comment:

In NMT1, there is an omission of a critical element in the source text. It is seen that the
phrase “ithalat fiyatlarinin katkis1” (“the contribution of import prices”) is translated as
“import prices” omitting “contribution”. This error totally changes the meaning in the
translation. On the other hand, we do not see the same omission error in the translation
of NMT2. NMT2 translates the same phrase as “the contribution of imports” omitting
“prices”. However, the phrase “the contribution of imports” actually implies “the
contribution of import prices” and this is evident from the context. Therefore, lacking

“prices” in the translation is not an omission error here.
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5.2.1.3. Addition

Addition is an error which occurs if there are unnecessary elements in translation that

do not exist in the source text. In NMT1, there are 8 addition errors in the data set of

500 sentences, which constitutes around 2% of the data set. While there is no addition

error in NMT?2. In the examples below, some of the addition errors are provided.

Example:

Source Sentence

NMT1

NMT2

Uriin-iilke kesisimi olarak
daha genis bir sekilde
tanimladigimiz pazar sayist
2006-2018 yillar1 arasinda
ylizde 56 oraninda artmustir.
(Source 10)

The number of markets,
which we defined more
broadly as the interchapter
of the product-country,
increased 56 percent
between 2006-2018 and
2008.

The number of markets,
which we defined more
broadly as the interchapter
of the product-country,
increased 56 percent
between 2006-2018.

Comment:

It is seen that “2008” which is not present in the source sentence is added in the

translation of NMT1. On the other hand, there is not such an addition issue in NMT2.

Example:

Source Sentence

NMT1

NMT2

Enflasyon goriinlimiinii
etkileyen tiim unsurlar1
dikkate alarak, Temmuz
ayindaki 425 baz puanlhk
indirimin ardindan Eyliil
ayinda da politika faizini
325 baz puan indirdik.
(Source 11)

Taking into account all the
factors affecting the
inflation outlook, we also
lowered the policy interest
rate by 325 basis points in
September, after the 425
basis percentage discount

in July.

Taking into account all the
factors affecting the
appearance of the inflation,
we also lowered the policy
interest rate by 325 basis
points in September,
following the 425 basis

point reduction in July.
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Comment:

It is observed that “percentage” is irrelevantly used in NMT1 creating a failure although
there is no equivalent word in the source sentence. However, there is no such an
addition in the translation of NMT2.

5.2.2. Language

This category will compare the translations of NMT1 and NMT2 in the sense of
compliance with target language rules. Translations were compared in terms of
language under the sub-categories of Grammar and Spelling. More detailed information
as well as examples will be provided in the following chapters.

5.2.2.1. Grammar

Under Grammar chapter, some of the examples of grammar issues which were spotted
in NMT1 will be provided with further explanations. While there are only 3 grammar
issues in NMT2, there are 25 grammar issues in the data set of 500 sentences

constituting 5% of the data set.

Example:

Source Sentence NMT1 NMT2

Esglidiim igerisinde
uygulanan basiretli makro
politikalarin etkisiyle 2019
yilinda enflasyon, iktisadi
faaliyet ve dis dengede
onemli kazanimlar

sagland1. (Source 10)

In 2019, significant gains
in inflation, economic
activity and external
balance have been
achieved due to the prudent
macro policies
implemented in

coordination.

Due to the cautious macro
policies implemented in
coordination, significant
gains were achieved in
inflation, economic
activity, and external
balance in 2019.

Comment:

It is seen that tense is not correctly used in the translation in NMT1. As there is a year
(“2019”) in the source sentence and the source sentence is in Simple Past Tense,
translation should also be written in the past tense. However, NMT1 uses Present
Perfect Tense. This tense issue is not seen in the translation of NMT2.
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Example:

Source Sentence

NMT1

NMT2

Dayanikli mal grubu
fiyatlar1 Nisan ayinda
ylizde 2,05 oraninda artmus,
bu gelismede otomobil
(ylizde 3,38) ve mobilya
(ylizde 3,63) fiyatlarinda
goriilen yiikseligler
belirleyici olmustur.

(Source 12)

The prices of the durable
goods group increased by
2.05 percent in April, and
in this development, the
rise in prices of
automobiles (3.38 percent)
and furniture (3.63 percent)

was decisive.

The prices of the durable
goods group increased by
2.05 percent in April, in
this development, the rises
in prices of automobiles
(3.38 percent) and furniture
(3.63 percent) were

decisive.

Comment:

In NMT1, there is a subject-verb agreement issue. While the subject of the sentence is

in plural form (“the prices”), the verb is used in singular form (“was”). This error is not

the case in NMT2.

Example:

Source Sentence

NMT1

NMT2

Yurt i¢i gelismelere
bakildiginda, iktisadi
faaliyetin 2018 yilimin
ikinci ¢eyreginden
itibaren dengelenme
siirecine girdigini

goriiyoruz. (Source 11)

Looking at domestic
developments, we see that
economic activity is
entering the process of
balancing from the second
quarter of 2018.

Looking at the domestic
developments, we see that
the economic activity has
entered the process of
balancing since the second

quarter of 2018.

Comment:

In NMT1, the tense is used in Present Continuous Tense although the source sentence is

about a situation that has happened in the past but is continuing today. In this case, the

tense of the translation should be Present Perfect Tense as it is in NMT?2.
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5.2.2.2. Spelling

Under Spelling chapter, some of the examples of spelling and capitalization issues

which were spotted in NMT1 will be provided with further explanations. There are 5

spelling issues among 500 sentences. 4 of 5 spelling issues were spotted in NMT1.

Example:

Source Sentence

NMT1

NMT2

Konusmama burada son
verirken, basta Para
Politikas1 Kurulu tiyeleri
ve Arastirma ve Para
Politikas1 Genel
Miidiirliigiimiiz ¢alisanlari
olmak tizere, Raporun
hazirlanmasinda emegi
gecen tiim ¢aligma
arkadaglarima ve
katilimcilara tesekkiirlerimi

sunuyorum. (Source 9)

| would say thanks to all of
my colleagues and
participants who
contributed to the
preparation of the report,
especially the members of
the Monetary policy
board and the employees
of the General Directorate
of Research and Monetary

policy.

I would say thanks to all of
my colleagues and
participants who
contributed to the
preparation of the report,
especially the members of
the The Monetary Policy
Board and the employees
of the General Directorate
of Research and Monetary

policy.

Comment:

It is seen that capitalization in the source sentence is followed in NMT2, while it is not

followed in NMT1.
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Example:

Source Sentence

NMT1

NMT2

BOE ayrica Ingiliz
ekonomisinin bu yil yilizde
14 kadar

gosterebilecegini

seviyesine
daralma
belirtirken, Kkorona viriis

salgininin  ikinci  geyrekte
ylzde 25 gibi bir oranda
daralmaya neden olmasi

bekleniyor. (Source 13)

The BOE further states that
the British economy may
be shrinking to 14 percent
this year, while the
Korona virus outbreak is
expected to lead to a
contraction in the second
quarter, at a rate of 25

percent.

BOE also stated that the
British

show contraction up to 14

economy  could
percent this year, while the
coronavirus virus outbreak
IS expected to cause a
contraction of as much as
25 percent in the second

quarter.

Comment:

In the example above, there are both capitalization and spelling errors. Firstly, “Korona

virus” is written in lower cases in the source text, however this is not followed in

NMTI. Secondly, “Corona” is written with the letter “K” at the beginning of the word,

instead of “C”. Both issues are not seen in the translation of NMT2.

Example:

Source Sentence

NMT1

NMT2

Kredilerde, Temmuz
2019’dan itibaren tarihsel
ortalamalarin tizerinde bir
ivmelenme kaydedildi.
(Source 10)

The Kreme recorded an
acceleration above the
historical averages from

July 2019 onwards.

The credits recorded an
acceleration above the
historical averages since
July 2019.

Comment:

In this example, there is a spelling error in NMT1. The word “Credits” is written as

“Kreme”, which is a meaningless word. This issue does not exist in the translation of

NMT2.
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5.2.3. Terminology

Terminology is the most common seen error category in the translations among the data
set with the ratio of 13,8%, i.e., 71 sentences. While 9 terminology issues are seen in
NMT2, 62 terminology issues are seen in NMT1. In the following examples, the errors
resulting from misunderstanding of technical concept are provided.

Example:

Source Sentence NMT1 NMT2

Bu dogrultuda kredi Credit growth in this In this respect, the growth
biiyiimesi 2019 yilinin direction was accelerated of the loan increased from
tiglincii ¢ceyreginden from the third quarter of the third quarter of 2019.
itibaren ivmelendi. (Source | 2019.

9)

Comment:

In NMT1, the word “kredi” in the source text is translated into English as “credit”.
However, in the context of this sentence, the correct word should be “loan”, which is
the case in NMT2.

Example:
Source Sentence NMT1 NMT?2
Kur ig¢in asagt yonli | The initial support for | Initial support for

hareketlerde ilk destek | downward movements in | downward movements in

7.6130 seviyesinde. | Setup is at 7.6130 level. exchange rate is at 7.6130
(Source 14) level.
Comment:

The word “Kur” in the source sentence is a homonymous word with more than one
meaning in Turkish. The correct translation of “Kur” should be “Exchange rate” as it is
the case in NMT?2 in this context. However, it is translated as “Setup” in NMT1, which
is out of context here.
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Example:

Source Sentence NMT1 NMT?2

Mevsimsellikten Unseasonally adjusted | Seasonally adjusted data
armdirilmis veriler, | data indicated a high | indicated a high increase in
islenmemis gida | increase in raw food prices, | raw food prices for both
fiyatlarnda  hem  taze | both  fresh  fruit and | fresh fruit and vegetables

meyve ve sebze hem de
diger gruplarda yiiksek bir
etmistir.

artisa isaret

(Source 12)

vegetables, as well as other

groups.

and other groups.

Comment:

The adjective of the source sentence “mevsimsellikten armndirilmis” which should be

translated into English as “seasonally adjusted” is translated as “unseasonally adjusted”

in NMT1 creating a critical meaning error. However, NMT2 correctly renders the

relevant term.

Example:

Source Sentence

NMT1

NMT2

Iktisadi faaliyetin
toparlanmasina bagl olarak
son ¢eyrekte tarim disi
istihdam artmis ve issizlik
oranlar1 bir miktar

gerilemistir. (Source 10)

Due to the recovery of
economic activity, non-
farm jobs increased in the
last quarter and
unemployment rates

declined somewhat.

Due to the recovery of the
economic activity, the last
quarter increased non-farm
payrolls and the
unemployment rates

declined slightly.

Comment:

While NMT2 uses “non-farm payrolls” as the translation of “tarim dis1 istihdam” in

NMT2, the same term is translated as “non-farm jobs” which is a word for word

translation and is not acceptable. Thus, NMT2 is better in terms of terminological

choice in this example.
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Example:

Source Sentence

NMT1

NMT2

Bu ceyrekte enerji ve gida

In this quadrant, energy

In this quarter, the

gruplari enflasyonu asagi and food groups increased | contribution of the main

cekerken, temel mal ve the contribution of basic goods and services groups

hizmet gruplariin katkist | goods and services groups | increased as energy and

artt1. (Source 9) while downward inflation. | food groups took down the

inflation.

Comment:

The meaning of the adverb in the source sentence “ceyrek™ is “a quarter of year”. While
this is correctly rendered in NMT2, NMT1 translates “ceyrek’ as quadrant which means
a quarter of a circle in mathematics. Therefore, the translation of NMTL1 is wrong in this
context.

5.2.4. Others

This chapter provides two additional sub-categories of common differences between
NMT1 and NMT2. These differences are not categorized in above chapters because
there are not any actual errors in NMT1 and NMT2. The names of sub-categories are
Word Economy and Use of Abbreviations. Examples are provided below.

5.2.4.1. Word Economy

When we examine correct and nearly same outputs of NMT1 and NMT?2, it is seen
NMT?2 tends to translate same sentences with less words. This makes translation free of
redundant words without degrading meaning. There are 10 cases in which NMT2 uses
fewer words to translate same source word or group of words. Below, some examples

are provided.
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Example:

Source Sentence

NMT1

NMT2

Diinya genelinde
uygulamaya konulan sosyal
yalitim tedbirleri, Mart ay1
icerisinde hizmetler
sektorii faaliyetinin hizla
zayiflamasina neden oldu.

(Source 9)

Social isolation measures
implemented around the
world have led to rapid
weakening of the services
sector activity within the
month of March.

Social isolation measures
implemented around the
world led to the rapid
weakening of the services

sector activity in March.

Comment:

Translations of NMT1 and NMT2 are nearly same except adverb of the sentences.

“Mart ay1 icerisinde” is translated as “in March” in NMT2. However, NMT?2 translates
same adverb as “within the month of March”. While “Mart ay1 igerisinde” is expressed
with two words in NMT2, NMT1 uses five words for the same adverb. Although there

is no difference in the meaning of the translations, NMT2 is better here in terms of word

economy.

Example:

Source Sentence

NMT1

NMT?2

Bu degisiklik, baglangigta
kamu bankalari
onciiliigiinde olmak iizere,
bankalarin kredi kosullarini
daha destekleyici hale
getirmelerine yardimci

oldu. (Source 10)

This change helped banks
make loan conditions more
supportive, initially under
the leadership of public

banks.

This change helped banks
to make the loan conditions
more supportive, initially

led by public banks.
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Comment:
Although the intended meaning of the source sentence is correctly transferred to target
language in NMT1 and NMT2, another word economy case is seen in NMT2. While

NMTI1 translates the adverbial clause of the source sentence ‘“kamu bankalari

3

onciiliigiinde” as “under the leadership of public banks”, NMT2 translates the same

adverbial clause as “led by public banks”. Accordingly, NMT2 uses fewer words to

express the same words in English in this example.

Example:

Source Sentence

NMT1

NMT2

Subat ayindan bu yana
bdlge hem acil saglik krizi
hem de kiiresel
pandeminin getirdigi
uzun vadeli zorluklar ile

bas edebilmek i¢in giderek

Since February, the region
has been struggling to cope
with both the emergency
health crisis and the long-
term challenges imposed

by the global pandemic.

Since February, the region
has been struggling to cope
with both the emergency
health crisis and the long-
term challenges of the

global pandemic.

yogunlasan bir miicadele

ylriitiiyor. (Source 15)

Comment:

While NMTT translates the adverbial clause of the source sentence “kiiresel pandeminin
getirdigi uzun vadeli zorluklar” as “the long-term challenges imposed by the global
pandemic”, NMT?2 translates the same adverbial clause as “the long-term challenges of
the global pandemic”.Therefore, NMT2 does not use “imposed by” in translation as it
does not make any difference in the meaning, i.e. redundant.
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5.2.4.2. Use of Abbreviations

Another frequent difference between NMT1 and NMT2 is use of abbreviations in
translations. It is seen that NMT2 tends to follow source to use or not to abbreviations in
translations, i.e., if an abbreviation is used in source sentence, NMT2 also uses
translation of relevant abbreviation. However, there are 10 cases in which NMT1 does
not follow source in terms of using abbreviations. Although this is not a critical error,

following source style is important in the sense of consistency between source and

target sentences.
Example:

Source Sentence

NMT1

NMT2

Diger yandan ABD
tarafindan agiklanacak
istihdam verilerini takip

edecegiz. (Source 15)

On the other hand, we will
follow the employment
data announced by the
United States.

On the other hand, we will
follow the employment
data announced by USA.

Comment:

NMT2 follows source sentence and uses translated abbreviation of “ABD” while NMT1

does not use abbreviation in the translation.

Example:

Source Sentence

NMT1

NMT2

Merkez Bankasi olarak,
daha onceki
konusmalarimda da
degindigim gibi, her yil,
diizenli araliklarla, farkli

sektor ve Olceklerden

firmalar ziyaret ediyoruz.

(Source 10)

As the CBRT, as |
mentioned in my previous
speeches, we are visiting
firms at regular intervals,
different sectors and scales,

every year.

As the central bank, as |
mentioned in my previous
speeches, we visit firms at
regular intervals, different
sectors and scales every

year.

45




Comment:

In this example, NMTL1 uses abbreviation “CBRT” as the translation of “Merkez
Bankas1” while NMT2 follows source and does not use abbreviation.

5.3. Discussion

In the above comparison chapters, common cases of differences between the outputs of
NMT1 and NMT?2 in data set of 500 sentences were categorized and provided with
detailed examples. Furthermore, statistics and the ratio of the differences in each
category to the general data set were also included. The main objective of this chapter is
trying to investigate reasons of the differences between NMT1 and NMT?2 translations
of the same sentences. With this aim in mind, the relation between the comparison

results and Controlled Language rules will be sought for in this chapter.
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Figure 7. Comparison of issue numbers between NMT1 and NMT2

Statistics illustrated in above table and 5 points difference between the BLEU
scores of NMT1 and NMT2 indicate that NMT systems behave differently. As totally
same corpus was used for training, the difference between the results of NMT1 and
NMT?2 can be attributed to the Controlled Language rules which were applied in the
corpus before training NMT2. It can be observed that CL rules improve the
performance of NMT2 in terms of accuracy, language, terminology, and some
additional aspects such as following the source format for abbreviations and tendency to

use fewer words in translation compared to NMT1.
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The positive impacts of CL rules which were defined in Chapter 4.1. are
obvious. In this chapter, I will take a step further and attempt to analyze and comment
on which applied rule is effective in which category.

When we examine CL rules and categories of issues in which the number of
errors increased, the biggest difference between NMT1 and NMT2 is seen in Accuracy
category. Total number of accuracy related errors including addition, omission and
mistranslation equals to 23%, i.e. 114 sentences out of the data set of 500 sentences.
Percentage of accuracy related errors spotted in NMT1 was 74% and the rest of these
errors was found in NMT?2. It is apparent that NMT2 outperforms NMT1 in terms of
accuracy by providing translations with less addition, omission, and mistranslation
cases. We can attribute better performance of NMT2 to the application of syntactic
rules, i.e. Rule 3.1 “Avoid long sentences” and Rule 3.2 “Eliminate redundant words
and phrases”. By applying Rule 3.1 and 3.2, source sentences became less complex and
clearer. Therefore, training of NMT with bilingual corpus including sentences with
fewer words may have positively affected the perception of NMT2.

The second biggest share of difference between NMT1 and NMT?2 is identified
in Terminology category. The number of terminology issues in the data set of 500
sentences is 62 with the ratio of 12% and 53 of the terminology issues were spotted in
NMT1. The change between the number of terminology issues of NMT1 and NMT?2
may be a sign of positive impact of Rule 4.1.1.1. “Create a glossary including key
abbreviations, words, and phrases in the subject field that you will customize NMT.” By
applying this rule, the number of issues of terminology decreases, i.e. lexical choices of
translations tend to become more context-related and domain-specific compared to
NMT1 in which no glossary was used during training.

Thirdly, there were total 41 issues in Language category, while 36 of them were
found in NMTL1, only 5 issues were found in NMT2. It can be possible that the major
reason of the difference in language issue numbers of NMT1 and NMT2 is the
application of syntactic rules. By applying Rule 3.1 “Avoid long sentences”, Rule 3.2
“Eliminate redundant words and phrases”, and Rule 3.3 “Avoid passive voice if
possible”; the number of issues in NMT2 declines with regards to subject-verb
disagreement, pluralization errors, and tense usage. Thus, NMT1 falls behind NMT2 in

this respect as well.
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Another error type, Spelling and Capitalization, is mostly seen in NMT1. The
share of this error category is 5%. Although this ratio is pretty low compared to other
error categories, the fact that 4 of 5 Spelling and Capitalization errors were spotted in
NMT1 and only one Spelling and Capitalization error was found in NMT2 is
meaningful. The number of differences in this error category between NMT1 and
NMT?2 can be attributed to Rule 4.1.1.2. “Fix any misspelling error according to Turkish
orthography” and Rule 2.2. “Start sentences with capital letters”.

When it comes to two additional sub-categories of common differences between
NMT1 and NMT2 that were provided under Chapter 5.2.4 Others, i.e. Word Economy
and Use of Abbreviations, the positive effect of CL rules may be seen in NMT2 again.
NMT?2 system’s tendency of translating with fewer words which is the topic of Word
Economy chapter can be attributed to Rule 3.2 “Eliminate redundant words and
phrases”. On the other hand, as mentioned in Chapter 5.2.4.2 Use of Abbreviations,
NMT2 has a tendency to follow source to use or not to use abbreviation in source
sentence while NMT1 does not always follow source in terms of using abbreviations.
This may also be a result of applying Rule 4.1.1.1. “Create a glossary including key
abbreviations, words, and phrases in the subject field that you will customize NMT”. As
the most common abbreviations like CBRT (Central Bank of the Republic of Turkey),
TRY (Turkish Lira) and GNM (Gross National Product) were included in the glossary
added to NMT2; NMT?2 is most likely to translate exact equivalences of abbreviations
in source sentences.

To sum up, the positive effects of CL rules applied in NMT can be traced in
translations. However, there is a limitation which hinders us from ensuring which
applied CL rule has a positive effect on which error category. The limitation of the
present study is that it is not possible to see internal processing of NMT system to know
the actual impact of each CL rule on algorithm. Therefore, it may be wrong to reach
certain attributions between error categories and exact CL rules. Nevertheless, this can

be further investigated in collaboration with computer science experts.
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6 CONCLUSION

The aim of this study was twofold. The first was to customize an NMT System in
banking and finance domain for Turkish — English language pair. Before working
through NMT customization process, in the first chapter, fundamentals of translation
technologies, i.e. CAT tools were briefly touched upon in this thesis. The reason is that
each milestone in technological innovations of translation industry needs to be well
known to have a solid grasp of cutting-edge technologies.

In line with fits aim, the place and significance of MT were provided by
concentrating on different approaches of MT including Rule Based Machine
Translation, Statistical Machine Translation and Neural Machine Translation in chapter
2. However, the main focus was on NMT, which has a certain importance for the
current study. Upon providing fundamental information on MT systems, the process of
customization including choosing appropriate tools, preparing data for corpus, training,
and deployment of the models, and using deployed models in production were presented
with details. In this way, it was proved that translators could build or customize NMT
systems if user-friendly systems were used. As a result of the first aim of the study, it
became apparent that the whole process towards creating an NMT system could be
implemented by a translator although this task is generally associated with the experts
of computer science.

The second aim of this thesis was to examine if the application of certain CL
rules improved the output performance of customized NMT system or not. With this
purpose, two different NMT systems were developed with the same training data
including 10.000 segments in the same portal, i.e. Microsoft Custom Translator. One of
the two NMT systems, which is called NMT2 throughout the thesis, was developed by
applying seven CL rules to the training data. (see chapter 4.1. Controlled Language
Design) Besides, a glossary including 350 common banking and finance phrases and
words was created and uploaded to NMT2. On the other hand, the other NMT system,
which is called NMT1 throughout the thesis, was trained without applying any CL rules
and without glossary. Upon completing customization of NMT systems, a data set
including 500 sentences related to banking and finance was formed and this data set was
translated in both systems to analyze the outcomes. Comparison results demonstrated
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that the application of specific CL rules, which were “Create a glossary including key
abbreviations, words, and phrases in the subject field that you will customize NMT”,
“Fix any misspelling error according to Turkish orthography”, “Use punctuation marks
when necessary”, “Start sentences with capital letters”, “Avoid long sentences”,
“Eliminate redundant words and phrases” and “Avoid passive voice if possible”, had a
positive effect on quality of NMT outputs. The results of comparative analysis of two
systems confirmed that the number of issues spotted in translations of data set in
different error categories decreased if before mentioned CL rules were applied to source
sentences before training. Nonetheless, an apparent limitation of the analysis was that it
was not possible to find out the actual impact of each applied CL rule as | lacked the
knowledge regarding processing inside NMT system. Hence, we could only reach the
conclusion that the performance of NMT system improved if seven afore mentioned CL
rules were applied. This promising finding has critical importance because adopting the
strategy of application of CL rules may help translation companies and individual
translators to drive profit in the long run. The main reason for this is that less time will
be required for post-editing of translations as the number of errors to correct will be
decreased. This assumption might be further investigated in future studies.

All in all, what this study highlighted is that as translators, our borders are
limitless and that there are much to investigate, learn, test, explore and implement
especially thanks to today’s opportunities. We can always contribute to translation
studies in a most up-to-date manner. In my opinion, what makes us a good translator is
not only to render words from one language to another correctly, but to stay on the path
of doing our best and to use the advantages of advanced technology in the best way
without being stuck in stereotyped roles.

| hope that my study encourages translators and translation students to customize
their own NMT systems, which certainly adds to the value of their work.
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APPENDICES

APPENDIX I: STEPS OF CUSTOMIZATION IN CUSTOM
TRANSLATOR

Create Project X

Creating Project in Microsoft Custom Translator
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APPENDIX Il: GLOSSARY

Turkish

English

5 yillik enflasyon beklentileri

5-year inflation expectations

AB EU

ABD USA

ABD Baskan Yardimcisi U.S. Vice President
ABD Merkez Bankasi Federal Reserve

ABD Sayistay1

Government Accountability Office

ABD Tarim Bakani

US Secretary of Agriculture

ABD Temsilciler Meclisi Baskani

the Speaker of the United States House of
Representatives

ABD Ticaret Bakanligi U.S. Department of Commerce
aciga satig short selling
aciga satis islemi short selling

Acik Piyasa Islemleri Open Market Operations
algalan ticgen formasyonu descending triangle pattern
Almanya Bagbakani Chancellor

Almanya Istatistik Kurumu Destatis

altin sikke standardi

gold species standard

AMB

ECB

AMB Bagkani

ECB President

Amerikan Petrol Enstitiisii

American Petroleum Institute

API

OMO

ara Urlinler intermediate goods
Arakazang Ticareti Carry Trade
arakazang ticareti carry trade

arz supply

arz fazlasi

excess supply

Avam Kamarasi

House of Commons

Avam Kamarasi Bagkani

House of Commons Speaker
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avro

euro

Avro bolgesi

Eurozone

Avrupa Birligi i¢ Piyasa Komisyonu

European Commission for Internal Market

Avrupa Birligi Komisyonu

European Commission

Avrupa Istatistik Kurumu

Eurostat

Avrupa Merkez Bankasi European Central Bank
Avustralya Merkez Bankasi Reserve Bank of Australia
ay1 trendi bearish

azil impeachment

Bank of Japan Japonya Merkez Bankasi

Bankalararas1 Kart Merkezi

Interbank Card Center

Bankalararas:1 Takas Odalar1 Merkezi

Interbank Clearing House

basin s6zcusu

spokesperson

Bas Ekonomist

Chief Economist

Bas ekonomist

Chief economist

basdanigsman senior advisor

Bat1 Teksas Tipi West Texas Intermediate
beseri sermaye human capital

Beyaz Saray White House

beylik hakki seigniorage

BIST BIST

BIST-30 BIST-30

Bilesik Endeks Composite Index

bilesik endeks composite index

bilesik faiz compound interest

bilesik faiz orani

compound interest rate

bir hafta vadeli repo faiz orani

one-week repo rate

bir hafta vadeli repo orani

one-week repo rate

birikmis faiz

accrued interest

Bitcoin

Bitcoin
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BK UK

BOE BOE

boga trendi bullish

Brent petrol Brent oil

Brexit Brexit

Brexit Belirsizlik Endeksi Brexit Uncertainty Index
BTC BTC

biit¢e acig1 budget deficit

biitce dengesi

budget balance

biitce fazlasi

budget surplus

Caixin Imalat Satin Alma Miudirleri

Caixin Manufacturing Purchasing Managers

Endeksi Index
COVID-19 COVID-19
Cumbhuriyetgi Republican
Cumhuriyetgiler Republicans
capraz kur Cross rate
Cekirdek TUFE Core CPI
cikt1 ag1g1 output gap

¢ipa

nominal anchor

Cin Merkez Bankasi

People's Bank of China

Cin Ulusal Istatistik Ofisi

the National Bureau of Statistics of China

dalgali kur floating exchange rate
danisman adviser

daralma contraction

daraltict contractionary
darbogaz bottleneck

DAX DAX

DAX30 DAX30

deflasyon deflation

deflator deflator

degisken faizli ihraglar

floating rate notes
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Demokrat

Democrat

Demokratlar

Democrats

destek seviyesi

support level

devaliiasyon

devaluation

devlet i¢ bor¢lanma senedi

government domestic borrowing security

devlet i¢ bor¢lanma senetleri

government domestic borrowing securities

devlet tahvili

government bond

dezenflasyon

disinflation

dis ticaret ag181

foreign trade deficit

dis ticaret hadleri

terms of trade

direng seviyesi

resistance level

dolar dollar
dolarizasyon dolarization
durgunluk recession

ekonomik hissiyat

economic sentiment

Ekonomik Hissiyat

Economic Sentiment

Ekonomik Kalkinma ve Isbirligi Orgiitii

Organisation for Economic Cooperation and

Development

ekonomik tesvik paketi

economic stimulus package

emisyon issue
Enerji Bilgi Idaresi Energy Information Administration
enflasyon inflation

enflasyona endeksli

inflation indexed

erken itfa early redemption
ETF ETF

euro euro

Euro bolgesi Eurozone

fabrika siparisleri

factory orders

Faz 1 Anlasmasi

Phase 1 Deal

Faz 1 Ticaret Anlagmasi

Phase 1 Trade Deal

Faz 2 Ticaret Anlasmasi

Phase 2 Trade Deal
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FED

FED

FED Baskani

FED Chair

Federal A¢ik Piyasa Komitesi

Federal Open Market Committee

federal fon orani

federal funds rate

finansal kiralama leasing

fiyat boslugu price gap

FOMC FOMC

friksiyonel issizlik frictional unemployment
FTSE100 FTSE100

G20 G20

G-20 G-20

G7 G7

G-7 G-7

gecikmeli net mutabakat

deferred net settlement

gec likidite penceresi

late liquidity window facility

gelisen piyasa

emerging market

gelisen piyasalar

emerging markets

gelismekte olan piyasa

emerging market

gelismekte olan piyasalar

emerging markets

genislemeci

expansionary

geri 6denmeme riski

default risk

Goldman Sachs Group Inc

Goldman Sachs Group Inc

GSMH

GNP

GSYH

GDP

GSYIH

GDP

giin igi likidite imkan1

intraday liquidity facility

giivenli liman varligi

safe-haven asset

giivenli liman varliklari

safe-haven assets

giivercin

dovish

haftalik ham petrol stoklar1

weekly crude oil inventories
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Halifax konut fiyat endeksi

Halifax house price index

halka arz degeri

IPO value

ham petrol

crude oil

ham petrol stoklar1

crude oil inventories

hanehalki

household

hanehalki geliri

household income

hareketli ortalama

moving average

hesaben saklama

book entry

Hizmet satin alma miidiirleri endeksi

Service purchasing managers’ index

HK50

HKS50

Hong Kong Insan Haklar1 ve Demokrasi

Yasasi

Hong Kong Human Rights and Democracy Act

Hiirmiiz Bogazi

Strait of Hormuz

IHS Markit IHS Markit
IMF Baskani IMF Managing Director
ikame etkisi substitution effect

Imalat dis1 satin alma miidiirleri

Non-manufacturing purchasing managers' index

Ingiltere Maliye Bakani

Chancellor of the Exchequer

Ingiltere Merkez Bankasi

Bank of England

insaat verileri

construction data

[ran Devrim Muhafizlari

Islamic Revolutionary Guard Corps of Iran

Ispanya Merkez Bankasi

Banco de Espana

istihdam

employment

istihdam degisimi

employment change

Isve¢ Merkez Bankas1

Sveriges Riksbank

Isvicre Merkez Bankasi

Swiss National Bank

i giicli piyas1

labor market

Is imkanlar1 ve Personel Degisimi Anketi

Job Openings and Labor Turnover Survey

Isci Partisi

Labor Party

igsizlik

unemployment

igsizlik haklarindan yararlanma

jobless claims
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bagvurulari

itfa redemption
JAPONYA JAPAN
kaldirag leverage
kamu kaynakli finansman bail-out

kamu kesimi public sector
Kanada Merkez Bankasi Bank of Canada
kar satis1 take profit sale

Karar Verici Panel

Decision Maker Panel

Kisisel Tiiketim Harcamalari

Personal Consumption Expenditures

KOBI

SME

konut fiyat endeksi house price index
koronavirus coronavirus
KOVID-19 COVID-19
KOVID-19 COVID-19

kredi arzi1 daralmasi

credit crunch

kredi arzinda daralma

credit crunch

Kredi Derecelendirme Kurulusu

Credit Rating Agency

kredi derecelendirme kurulusu

credit rating agency

Kripto para

cryptocurrency

kripto paralar

cryptocurrencies

kriptopara

cryptocurrency

Kriptoparalar

cryptocurrencies

kuponlu ihrag

coupon bond

Kiiciik ve Orta Olgekli Isletmeler

Small and Medium-sized Enterprises

kiilge

bullion

Kiiresel Resesyon Sonrasi On Y1l

A Decade After the Global Recession

Londra borsasi

London stock exchange

Lordlar Kamarasi

House of Lords

makro ihtiyati

macroprudential
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makroihtiyati

macroprudential

mali politika fiscal policy
maliye politikasi fiscal policy
marj margin
menkul kiymetler securities

merkez bankasi miidahalesi

central bank intervention

merkezi karsi taraf

central counterparty

merkezi kayit kurulusu

central registry agency

mevsim etkilerinden arindirilmis

adjusted for seasonal effects

mevsim ve takvim etkilerinden

armdirilmis

adjusted for seasonal and calendar effects

mevsim ve takvim etkisinden arindirma

adjustment for seasonal and calendar effects

mevsimsel seasonal
mevsimsellik seasonality
MKK CRA
MKT CCP

Muhafazakar Parti

Conservative Party

mizakereler

negotiations

NASDAQ

NASDAQ

net hata ve noksan

net errors and omission

New York Empire State Imalat Endeksi

the New York Empire State Manufacturing

Index

NIKKEI225

NIKKEI225

nicel genisleme

quantitative easing

nihai kredi mercii

lender of last retort

Noel Ertesi Tatili Boxing Day
nominal deger par value
OECD OECD
OPEC OPEC
OPEC+ OPEC+
oto-finansman bail-in
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otomatik finansman

bail-in

oynaklik

volatility

O0deme karsilig1 6deme

payment versus payment

O0deme karsilig1 teslimat

delivery versus payment

O0demeler dengesi

balance of payments

OKO PvP

OKT DvP

ol¢iit kiymet benchmark security
oncii veri preliminary data

0zel cekme hakki special drawing right
0zel ¢ekme haklari special drawing rights
para politikasi monetary policy

Para Politikas1 Kurulu

The Monetary Policy Board

para politikas1 kurulu

the monetary policy board

Para Politikas1 Kurulu

the Monetary Policy Committee

paranin dolasim hizi

velocity of money

parasal aktarim mekanizmasi

monetary transmission mechanism

parasal biiytikliikler

monetary aggregates

parasal genisleme

quantitative easing

parite pair
PBOC PBOC
perakende satislar retail sales

petrol ihracatgisi tilkeler

oil exporting countries

piyasa yapicilig1 sistemi

primary dealership

PMI PMI

POTUS ABD Bagkani
reeskont rediscount
resesyon recession

rezerv para

hard currency

Riksbank

Sveriges Riksbank
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risk primi risk premium
riske maruz deger value at risk
Riske Maruz Deger Value at Risk
riskten kagian risk averse
riskten korunma hedging

sahte banknot

counterfeit banknote

saklama hizmeti

custodian service

sanayi iiretimi

industrial production

sar1 yelekliler

yellow vest movement

satin alma miuidiirleri endeksi

purchasing managers' index

Satin Alma Miidiirleri Endeksi

Purchasing Managers' Index

Senato

Senate

Sentix yatirimei giiveni endeksi

Sentix investment confidence index

senyoraj

seigniorage

serbest dalgali

free-floating

serbest dalgali kur

free-floating exchange rate

serbest yatirim fonu

hedge fund

sermaye kullanim orani

capacity utilization rate

siki

tight

Sivil Havacilik Kurumu

Civil Aviation Organization

SP500

SP500

spot valor spot date

stagflasyon stagflation

sterlin sterling

sahin hawkish

Sangay borsasi Shangai stock exchange

tahvil bond

Takasbank Istanbul Settlement and Custody Bank
talep demand

talep cekisli enflasyon demand pull inflation
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talep fazlasi

excess demand

tarim dis1 istihdam

non-farm payrolls

tarife

tariff

TCMB

CBRT

Tedarik Yonetim Enstitiisi

Institute for Supply Management

Temsilciler Meclisi

House of Representatives

tepki alimlari

purchases in response

tesvik paketi

stimulus package

tezgahiistii piyasalar

over the counter

ticaret dengesi

trade balance

ticaret savasi trade war
Ticaret Savasi Trade War
TL TRY

toptan satiglar

wholesale sales

TSK Turkish Army
tutanaklar minutes

TUFE CPI

tiirev piyasalar derivative markets
Tiirk lirasi Turkish lira
TirkAkim TurkStream
Tirkakim TurkStream
Tiirkiye Istatistik Kurumu Turkstat

Uluslararas1 Mutabakat Bankasi

Bank for International Settlement

Uluslararasi Para Fonu

International Monetary Fund

USDHKD USDHKD
USMCA USMCA
lictinciil piyasa tertiary market
UFE PPI

iiretici fiyat endeksi

producer price index

ussel

exponential
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vade primi

term premium

vadeli islemler

futures

vadeli iglemler s6zlesmesi

futures contract

varliga dayali menkul kiymet

asset backed security

varlik alim programi

asset purchase program

VIOP VIOP
volatilite volatility
WTI WTI
YA IS

yatirim anketi

investment survey

Yatirim Anketi

Investment Survey

YD-UFE

NDPPI

Yeni Donemsel Fonlama programi

New Term Funding scheme

yeni koronaviriis

novel coronavirus

yeni tip koronaviriis

novel coronavirus

yil sonu enflasyon beklentisi

year-end inflation expectations

YI-UFE

D-PPI

Y 6netim Konseyi

Governing Council

Yurt Dis1 Uretici Fiyat Endeksi

Non-Domestic Producer Price Index

Yurt I¢i Uretici Fiyat Endeksi

Domestic Producer Price Index

yiikselen liggen formasyonu

ascending triangle pattern

zamanasimi siiresi

redemption period

zorunlu karsilik

reserve requirement

zorunlu karsilik orani

reserve requirement ratio

zorunlu karsiliklar

reserve requirements
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