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ABSTRACT

Essay assessment is considered to play a central role in educational process as essays are the
most useful tool to assess learning outcomes. Consequently, essays have been incorporated into
many of the standard testing programs like SAT (Systematic Aptitude Test), GRE (Graduate
Record Examination), TOFEL (Test of English as a Foreign Language) and GMAT (General
Management Aptitude Test).

Though the importance of essay assessment is elevated, the process of assessment using human
evaluators is extremely labor intensive and time consuming. Hence, automatic essay scoring
systems are developed to overcome time, cost, and generalizability issues in manual essay
assessment.

Currently, a number of automatic essay scoring systems using different techniques are available
commercially or as a result of research in the field. PEG (Project Essay Grader), E-rater
(Electronic Essay rater) and IEA (Intelligent Essay Assessor) are among the most common
commercially available automatic essay scoring systems for English language but efforts are also
made for other languages as well JESS (Japan Essay Scoring System) and AEA (Automatic
Essay Assessor for Finnish) to mention some.

This study is an attempt to develop similar system for Amharic language, the working language

of Federal Democratic Republic of Ethiopia, to factual types of essays. The study used Latent
Semantic Analysis which is an information retrieval technique to develop the model. LSA is a
novel application used to evaluate essay based on the extent to which an essay can be matched
against other essays scored by human raters. To achieve this large number of pre-graded essay
corpus in three domains are prepared from different educational institutions and used for
developing the model and conducting the experiment.

The research conducted a detail set of experiments to measure the performance of the proposed
system using the percentage of adjacent agreements between the system score and human score.
The result of the experiment varies with the domains involved and found to be 62%, 59% and
52% agreement in three domains which is considered very promising being the first attempt and

paves a way for other researchers to participate in automatic essay scoring system.

Keywords: Essay Assessment, Automatic Amharic Essay Scoring, Latent Semantic Analysis
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CHAPTER ONE
INTRODUCTION

1.1.Background of the Study
The importance of practice in the development of good writing skills has a vital role. Like
playing a musical instrument, writing is something that cannot be taught by directions or
examples alone. Practicing writing and receiving constructive feedback of students is an integral
part of the learning process [1].
In addition, the quality of an essay is regarded as one of the best measures of the student’s
knowledge of the topic. Writing essays requires more thought than many other forms of testing,
such as multiple-choice, matching and short answer. This is because the students must construct
their own coherent answers and justifications. Therefore, well-developed and appropriately
scored writing assessments can test not only students’ skill of language, but also their ability to
synthesize and analyze information; to find new connections between ideas and to explain their
significance [1].
With regard to this, essay assessment is considered to play a central role in educational process.
Essay is considered by many researchers as the most useful tool to assess learning outcomes,
implying the ability to recall, organize and integrate ideas, the ability to express oneself in
writing and the ability to supply merely than identified interpretations and application of data. It
is in the measurement of such outcomes that essay evaluation serves their most useful purpose
[2].
Unfortunately, assessing student writing and providing thoughtful feedback is extremely labor-
intensive and time-consuming. As a result, instructors are often faced with the difficult decision
of assigning fewer writing assignments or marking them less thoroughly. Moreover, essay
assessment is a complex and fundamental subjective process. Several findings reported that
correlation in grade attribution between two human assessors is around 0.6 to 0.8 §8kii®p b
up the human assessment process with automated essay scoring mechanisms is an excellent option to
increase both effectiveness and efficiency in the assessment process.
Until recently, little thought was given to the idea of automating the essay evaluation and scoring
process especially in Ethiopian national working language, Amharic; as to our knowledge, it has

never been tried even if the importance is highly elevated [1].
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Computer assisted assessment refers to the use of cognitive power of computers in evaluating
students learning outcomes. The need for computer assisted assessment of learning outcome has
three main purposes. First, Teachers need to automate the assessment and evaluation process
especially in mass courses and having large number of students in each course. Secondly, a
student wants to get feedback and assess his or her own learning process before an examination.
Thirdly, educational institutions will save a substantial amount of cost incurred by assessment
process [4].

Currently essay scoring system is hot area of research and gaining popularity by implementing
Natural Language Processing and Machine Learning Techniques. Some of the currently
deployed automated essay scoring system including Electronic Essay Rater (E-rater), Intelligent
Metric System (IntelliMetric) and the Intelligent Essay Assessor (IEA) have shown to be
successful and many standard international exams like General Management Aptitude Test
(GMAT), Test of English as a Foreign Language (TOEFL) and others have started integrating
them [2]. It has also been developed in other language for example Japan Essay Scoring System
(JESS) [5], Automatic Chinese Essay Scoring (ACES) [6] and so on.

It can be understood from the literature that Automatic Essay Scoring System is well-liked and
becoming essential tool and it is armed with the natural language processing. However, in the
context of Ethiopia, no attempt has been made to develop similar system in any of the local
languages including Amharic. Amharic Language is a Semitic language spoken in many parts of
Ethiopia and it is the official working language of the Federal Democratic Republic of Ethiopia
and thus has large number of speakers nationwide [7]

Current research in Amharic Natural Language Processing (NLP) covers different aspects of the
language such as morphological Analysis, syntax and speech recognition and so on. This is very
promising, but these researches mainly focused on lower level of NLP. Though morphological
analysis is often considered as the first phase of a more complex NLP application, a significant
research needs to be done in other areasAikematic Essay Scoring Systems$n which

syntax, semantic and discourse will be involved in order to make the development of viable NLP
applications possible [8].

Moreover, Automatic Essay Scoring System is being extensively researched in English and other

languages and has shown good results [2]. But there is no attempt done in Amharic despite the
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aforementioned benefits, so it's important to develop Automatic Essay Scoring System for
Ambharic Language.

Hence, this research is an attempt to study the constructs of Automatic Essay Scoring and to
investigate the problem, analyze the cons/pros of different approaches implemented and try to
develop the Amharic Essay Scoring System for factual types of essays.

This research focuses on factual essays, which are types of essays based on hard facts not on
individual perception or opinions, For example essays on topieshL7Hi o2F 9°7rHe

aCT " “PA% PO ParPLA Féh” and other historical and scientific events can be considered

as factual essay. Whereas essays @m0t 299.00m- 20 A1C 1PSPTF (RSOPT) AR AIC

PNF@- @G I° LaPAAA?” T “OA ATPRP PTIPUCT AL I°7 A0tPPT AAU/AATI? 7 IS not treated as

factual rather it is open for personal opinions and the writer can write anything which he/she
feels comfortable with [9]. This study therefore focuses to develop Amharic Essay Evaluation

and Scoring system for only factual type of essays.

1.2.Statement of the Problem
Different authors agree that writing skill is developed through constant practice. Thus, revision
and feedback are essential aspects of essay writing process. Students need to receive feedback in
order to improve their writing ability. However, responding to student’s paper can be a burden
and also time consuming for a teacher particularly if they have large number of students in a
class.
In addition, essay assessment is an inherently subjective process when carried out manually.
Evaluators read, analyze and interpret the essays to be scored with different rate of errors and
subjective differences. For instant@o teachers may not give the same grade to the same essay
and also the same teacher may not give the same grade to the same essay on different occasions.
Choosing representative and trained evaluators can circumvent this only to a limited amount.
Empirical evidence for this can be found in the usually rather low inter rater correlation of two
human assessors which typically floats around 0.6 to 0.8 [3]. Supptréirgiman assessment
process with automated essay scoring mechanisms is an excellent option to increase both
effectiveness and efficiency in the assessment process.
In the case of Amharic language, despite the increasing number of electronic and non electronic
document, there is no attempt done in developing essay evaluation system so far. In this study, an

attempt is made tdnvestigate the problem, analyze the cons/pros of different approaches
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implemented and try to develop the Amharic Essay Scoring System for factual types of essays.
Factual essay are types of essays which are based on facts not just personal opinion.
1.3.0bjectives of the Study
1.3.1. General Objective
The general objective of this research work is to develop Essay Evaluation and scorinfpmodel
essays written in Amharic on factual topics.
1.3.2. Specific Objectives
In order to achieve the above general objective, the research will accomplish the following
specific objectives;
» Study language specific features of Amharic Essays
» Prepare Amharic essay exams on different domains
* Conduct the Amharic essay examination on large number of students in different
educational institutions
* Prepare specific essay scoring criteria and evaluate the Amharic essay by experts for
training and testing of the system
» Assess the various approaches for the development of Automatic Essay Scoring System
* Design and model Automatic Amharic Essay Scoring System (AAESS).
» Develop a prototype for AAESS.
» Test the performance of AAESS in different domains

» Conduct analysis of findings.
1.4.Scope and Limitation of the Study

Naturally, Automatic Essay Scoring (AES) is a very complex and rigorous task which needs
understanding of natural language. A full-fledged AES system will require a number of Natural
language processing tools such as various revisions and editing tools like spell checker, grammar
checker, dictionary and thesaurus. Even though some NLP tools have been done by some
researchers, they are not publicly available for integrating with our new system. Having these
limitations in mind, the scope of the research is as follows:

a. Essays are factual which are based on hard facts

b. Essay Evaluation focus only on the content of the essay rather than grammar, style,

and mechanics.
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c. AAESS is domain specific
d. Only text without figures, tables and charts is assessed.
1.5.Methodology

In order to achieve the objective of the research, the following methods are employed.
1.5.1. Literature Review

Extensive literature review is performed to get a deeper understanding of automatic essay
evaluation and scoring system with due emphasis on the use of Latent Semantic Analysis.

1.5.2. Data Collection
For the successful development of AESS large number data is required for the training and
testing of the system. Having this in mind, the research prepared large number of Amharic pre-
graded essays in different domains; the following sections discuss the process in detail.

Essay Exam Preparation

Amharic essays are prepared with the cooperation of Amharic department in Addis Ababa
University from three different domains that helped us to measure the performance of the system
from different domain perspectives. Topics of the essay are selected carefully by giving due
concentration on importance, relevance and harmony with the lesson plan of the teaching
material of the Amharic department.

Essay Exam Administration

After the exam is prepared, it is administered to more than 268 students in three different
institutions: Addis Ababa University, Kotebe College of Education and Dagmawi Mennelik Il
Secondary School.

Manual Essay Exam Scoring

A specific scoring criterion for each domain is set by experts in Amharic department and based

on the criteria the exam is scored by human raters from Addis Ababa University, Akaki campus.
Essay Exam Encoding

After the essay exam is scored, it is encoded using visual Geez Unicode or power geez Unicode

and organized so that it can be used for both training and testing purposes.

5|Page



1.5.3. Development of Tools

In order to successfully achieve the research objectives, a number of tools are used. Java
programming language is used for preprocessing the input document. Java is selected for its
suitability in developing standalone applications and also it support for Unicode encoding.
Besides most of the previous work on preprocessing are available on java, so it is easy to
integrate the work of others. The research also used python 3.10 which is an interpreter, object
oriented, and high level programming language with dynamic semantics moreover it support for
Unicode encoding. Python is used for generating the preprocessed terms by essay matrix. At last
MATLAB 7.1 which is powerful matrix processing software is used to decompose the matrix
into singular values and semantic representation of the document so that document evaluation
and essay grading can be performed.

1.6. Applications of the Result

Amharic Essay Scoring System aims to evaluate the content of Amharic essays. It will save
substantial amount of time and energy for instructors; and also saves a lot of cost incurred for
evaluation by educational institutions. Overall, students will also get a lot from the system as it
allows them to practice writing more essays and develop their writing skills. After the successful
completion of the system, it will have the following applications:

 Amharic Essay Scoring System offers students the opportunity to prepare and practice
essays, submit the essays to be evaluated, and retrieve an evaluation at the student's
convenience. The essays are evaluated in a manner that provides useful instructional
feedback to students about their skills so that students can improve their writing skills.

* Amharic Essay Scoring System is intended to be an aid, not a replacement, for classroom
instruction. Its purpose is to ease the instructor’s load, thereby enabling the instructor to
give students more practice writing essays.

* As plagiarism is becoming a serious problem in education, this study paves a way for
developing automatic plagiarism detection in Amharic for student essays.

* It can be used to facilitate admission tests for entrance examination in educational
institutions.

» This study can be used as an input in developing a full-fledged Amharic Essay Evaluation
system.

» Facilitate standard way of evaluation on essay type topics.
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1.7.0rganization of the Thesis
Chapter 1 provides general introduction and introduces the main concern of the study. Chapter 2
discusses about educational assessment and different types of assessment then it will direct to
automating this task. The chapter explains background information about Automatic Essay
Evaluation System, criteria on essay evaluation and various approaches to automatic essay
scoring system.
Chapter 3 critically reviews related work on Automatic essay scoring system for different
languages such as English, Finnish and Japanese. The review focuses on data set, approach and
performance of the system. It also indicates relevant method to that of Amharic language.
Chapter 4 presents our proposed approaches to Automatic Essay Scoring System and describes
the architecture of the proposed system along with the implementation issues. Chapter 5 presents
the empirical results of the proposed system along with their interpretations. Finally, Chapter 6

concludes the thesis with the research findings, conclusions and future works.
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CHAPTER TWO
LITERATURE REVIEW

In this chapter, a brief overview of the field of Automatic essay scoring is explained. It begins by
introducing the broader topic educational assessment, and among the various types of assessment
which are considered to be relevant to the research. Essay, types of essay, essay evaluation
criteria and method of essay evaluation are among the topics described in this chapter.

A number of research papers are reviewed to discuss background information related to essay
evaluation is addressed in this chapter. Furthermore, the research investigates state of the art
techniques used in the area of essay evaluation. Automatic essay scoring is a hot topic of
research and hence, there are a lot of works available, but this research only present those works
whose contribution made a great progress to the automatic essay scoring field.

2.1. Educational Assessment

Educational Assessment is the broad topic consists of three stake holders’ student, teacher and
educational institution or organization. It can be defined as the process of documenting usually in
measurable terms, knowledgkills, attitudes and beliefs [10, 11]. Assessment is an important
component of educational process that has to be seen in a wider context of educational goals,
course design and student motivation. Education in general and specifically higher education
should prepare students for life-long and autonomous learning. To achieve this Assessment plays
a central role in education and should facilitate this goal. Assessment must be designed in the
context of the teaching and learning strategy of a course. There must be a commitment to a
pedagogical rationale for adoption of assessment design. In addition, assessment should be
student-centered to enable meaningful and relevant learning experiences [12, 13, 14].

Meaningful and constructive assessments need to make students to think critically and should
encourage students’ interest in learning. As it is widely acknowledged, in the research that
assessment drives student learning and directs student effort, assessment design must be planned
accordingly and must be an integral part of course design. Furthermore, assessment tasks
influence the direction and quality of student learning. Therefore, to move forward students need
to be given more responsibility for assessment processes and must be encouraged to participate
in this task [15, 16, 17].
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Assessment has received attention as many educators, researchers and philosophers have claimed

that it is essential to learning. The following selected quotations will support this idea.

“What has in a question? Everything. It is the way to evoke the stimulating answer or to

annihilate the investigation. It is, in essence, the same marrow of edudagdn

“Assessment is a crucial part of the learning process. It enables students to gauge their
progress, tutors to judge the effectiveness of teaching, and can also be used as a teaching tool, to
give individuals or groups feedback designed to enable them to improve their performance in the
future’ [19].

“It is widely accepted that assessment has a direct impact on students’ [&§26ing

2.2.Types of Assessments

The term assessment is generally used to refer to all activities teachers use to help students learn
and to gauge student progress [21]. Though the notion of assessment is generally more
complicated and thus those classifications which are relevant for the research are reviewed.

The first classification is based on the purpose of assessment. Accordingly, there are two types of
assessment namely, formative and summative.

Summative Assessment:is the process of summing up or checking what has been learned at
the end of a particular stage of learning, whether it is a module or a course and it is generally
carried out at the end of a course or project. In an educational setting, summative assessments are
evaluative and typically used to assign students a course grade [22].

Formative Assessment: -is the second type of assessment which is part of teaching and
learning and is generally carried out throughout a course or project. It is also referred to as
educative assessment which is used to aid learning. In an educational setting, formative
assessment might be a teacher or peer or the learner, providing feedback on a student's work, and
would not necessarily be used for grading purposes rather it is diagnostic[22].

Educational researcher Robert Stake explains the difference between formative and summative
assessment with the following analogy: “When the cook tastes the soup, that is formative. When
the guests taste the soup, that is summative.” [23].
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Summative and formative assessments are often referred to in a learning context as assessment of
learning and assessment for learning respectively. Assessment of learning is summative in nature
and intended to measure learning outcomes and reports those outcomes to students, parents, and
administrators. In addition, Assessment of learning generally occurs at the end of a class, course,
semester, or academic year. Assessment for learning is formative in nature and is used by
teachers to consider approaches to teaching and next steps for individual learners and the class
[22, 24].

As indicated in [22] and others, most of our existing assessment procedures, for example, tests,
exams, mark and grades have evolved in relation to the needs of summative assessment.
Although formative assessment has always been part of the teaching and learning process, as in
the case of teachers comment in the paper, it only very recently that it has become an explicit
focus for attention. The educational community is much more confused about what constitutes
formative assessment and how it may best conducted than it is in relation to more familiar forms
of assessment practice. So the research have noticed this gap and believes that a lot has to be
done in supporting formative assessment through various techniques, considering the benefits to
the students’ improvement as well as to the educational community at large.

The second classification is based on the type of question included in the test. Accordingly,
assessment is often categorized as either objective or subjective based on the type of questioning
or the response received from the process.

Objective Assessment: is a type of assessment which requires a form of questioning which has

a single correct answer and includes objective types of questions such as true/false answers,
multiple choice, multiple-response and matching questions [25]. Objective question can be
described as a closed ended question that expects a yes or no, true or false or a choice among
several options. For example, the questioRC¥ir o627 +mPol. 1w/ 10 ©LH
hLLAVIPIRLLATIIP?” IS Objective type of question.

Subjective Assessment: is a type of assessment which requires a form of questioning which
may have more than one correct answer or more than one way of expressing the correct answer.
Subjective questions include extended-response questions and essays [25]. Subjective question
can be described as open ended question having many right answers. Essays and short answer
question are in this category. For example, the queski®¥HTr 0217 apm®9® N9°7 avih- A2197

27+AA?" is subjective type of question.
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When we compare and contrast the two types of assessment, objective types of assessment are
easier to grade but this type question format is widely criticized, because it allows students to
blindly guess the correct answer and they may be easy to copy from others. Moreover students
may also reduce the writing skills. Subjective types of assessment on the other hand can reveal
the depth and breadth of student’s knowledge but are much more difficult to grade because of the
perceived subjectivity and more effort needed to do the task [21].
Furthermore, objective assessment is well suited to the increasingly popular computerized or
online assessment format. Whereas automated technology for analysis and scoring of subjective
assessment is still in its infancy. This is largely because the computing power and software
sophistication required to do the job has only recently available [26].
A lot of work has to be done in subjective assessment considering its importance and the need
for improving the assessment process. Consequently, the next topic is devoted to discuss
subjective assessment question particularly essays in detail. Essay is the most commonly used
types of subjective question which is used to assess the learning outcomes or knowledge in every
domain [27].

2.3.Basic Notion of Essay Assessment

The wordessayderives from the French infinitivessayer "to try" or "to attempt”. In English
essayfirst meant "a trial" or "an attempt". An essay is defined as a well researched and logically
structured answer to a particular question, or questions, usually presented as an argument. It is a
point of view formulated by critically assessing the information or ideas relevant to the essay
topic. Essay is presented in the form of a series of main points which support your direct answer
to the question. Each of these points is addressed in a separate paragraph and is supported with
evidence, explanation and/or examples. The argument presented in an essay should be supported
by referencing in the relevant fiel@lhe argument should also form a cohesive whole:ntigians

the paragraphs need to be logically ordered and connections made between the points are
presented in those paragraphs. [25]

Essays are used as the most common assessment évaluiate your ability to research a topic

and construct an argument, as well as your understanding of subject matter. This does not mean
that essays are a 'regurgitation’ of everything your lecturer has said throughout the course. Essays

provide an opportunity to explore in greater depth aspects of the course theories, issues, texts,
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etc. and in some cases relate these aspects to a particular context. As a final point Essays create

opportunities to articulate ideas, but in a certain way and using formal academic style [25].

2.3.1 Types of Essays

It is difficult to classify essays like the novel; essays are a literary device for saying almost
everything about almost anything, usually on a certain topic. But some scholars in the field of
writing [25], classified it in to some categories based on their particular purpose and special
characteristics. In this classification some essays are written to inform, some to entertain and
some to explain and some to persuade. But in general based on the type of question essays
basically fall into two broad categories namely, opinion essay and factual essay.

Opinion Essays: -are types of essays which are based on personal opinion or believe and
basically written to reflect one’s personal judgment on certain issue. They enhance student’s
writing creativity by allowing them to freely entertain their ideas related to the topic. These types

of essay are very subjective as there is no right or wrong answers as long as they are written well
and justifiable. However, it is also difficult to evaluate based on a certain frame of reference or
guideline. In these types of essay more focus is given on the writing quality rather than the
knowledge conveyed [28]. For instance do- A% o0t @g79° €785 9°77 LaPAAN?” IS an

example of such essay topic.

Factual Essays: 4s a type of essay which is based on a certain facts or knowledge. Here the
knowledge conveyed in the essay is given due attention than that of the writing quality. These
types of essays are less subjective and easier to evaluate based on a certain guideline or reference
[28]. For instance: (t a@-13-F7 0-aT PL9° NO-@-C A28 T LhG@sH?” is an example of such essay

topic.

The research is directed only to evaluate those essays which are factual types. Prior to
performing the task of assessment, it is appropriate to address important issues related with
assessment such as: what is to be assessed, the criteria used for assessment, the methods of
assessment for effective accomplishment of the task. The next section will discuss in detail about

these issues.
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2.3.2. Assessing Essay Examination

According to [28, 29], there are basically certain important features that should be considered in
evaluating essay. The following are the general features that one should focus when conducting
the essay evaluation process.

- Content: refers to knowledge of subject and semantic similarity and substantive
development of thesis which is relevant to assigned topic. According to [30] content is
the most important features and focuses on what is said rather that how it is said

» Style: refers to the way in which sentences or group of sentences put to together. It is
very subjective and the focus is on how it is said rather that what is said.

» Organization: deals with fluent expression, ideas clearly stated/supported flow of ideas
and have logical sequencing of statements.

* Vocabulary and Language usein this case the focus is on knowledge of vocabulary or
idiom choice.

 Grammar usage: deals with complex sentences, errors of agreement, tense, number,
word order/function, articles, pronouns and prepositions.

* Mechanics:refers to the correctness of a paper: complete sentences, correct punctuation,
accurate word choice

» Plagiarism deals with similarity between student essays.

So based on the above features a specific criteria is prepared to perform the evaluation process.
Essay Assessment Criteria

According to [28], the danger of unclear essay grading policies is devastating. It will create a lot

of problem in student’s performance. To resolve this problem a lot of measures may be taken.
Among them, an instruction on how to grade essay papers, or some other clearly defined essay
grading criteria is very crucial.

The essay assessment criteria are used as a guideline to evaluate an essay based on the features
mentioned above. The grading is based on to what extent a student attempts the specified feature
and their corresponding weight or grade is awarded. In relation to this, Amharic department have

set their own specific evaluation criteria that can be used to grade an essay. (See the detail
information inAppendix A).
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Other languages also have a specific evaluation criterion which is commonly known as Essay
Evaluation Rubric is used to evaluate an essay [31].

Methods of Essay Assessment

Previously Essay evaluation was mostly conducted by human raters, but nowadays the need for
automation rises, as there has been a strong interest from the assessment community to introduce
increasingly more writing components into standardized tests. Due to this interest, several large
scale assessment programs now contain a writing measure. These programs include the Graduate
Management Admission Test (GMAT), the Test of English as a Foreign Language (TOEFL), the
Graduate Record Examination (GRE), and the College Board’s Scholastic Assessment Test I
Writing Test and Advanced Placement (AP) exam and so on. Some of these tests have moved to
computer based assessment, including GMAT, TOEFL, GRE and Praxis [27]. So the following

section will be focused on this new method of assessment whichdmatic EssayScoring.

2.4 Automatic Essay Evaluatiort/Scoring

Automated Essay Scoring (AES) is defined by [27] as the computer technology that evaluates
and scores the written prose. The research on Automated Essay Scoring (AES) has revealed that

computers have the capacity to function as a more effective cognitive tool [32].

Most of the research involves the English language, but models are currently being developed to
evaluate work in other languages as well. For instance Automatic Essay Scoring System has

been done for Japanese [5], Finnish [33], and Chinese [6] languages.

All but the most enthusiastic proponents of AES suspect that there are forms of writing that will
always be difficult to evaluate (e.g., poetry). However, for the 90% of writing that takes place in

school settings, it should be possible to develop appropriate AES models [27].

AES systems are developed to assist teachers in classroom assessment as well as testing
companies in large-scale assessment. They are mainly used to overcome time, cost, reliability,

and generalizability issues in writing assessment [34, 35].

A number of studies have been conducted to assess the accuracy and reliability of the AES
systems with respect to writing assessment. The results of several AES studies reported high
agreement rates between AES systems and human raters [32, 36].

! Evaluation and Scoring are the same and used interchangeably throughout the research
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AES systems have been also criticized for lacking human interaction, vulnerability to cheating
and their need for a large corpus of sample text to train the system [34]. Despite its weaknesses,
AES continues attracting the attention of public schools, universities, testing companies,
researchers and educators [27].The next point is regarding the type of essays which are suitable
for AES systems.

What types of essays are suitable for automatic evaluation?

Among the various types of essay, the most suitable for automatic assessment is that of essays
that deals purely on factual knowledge or factual essays. For instance: esseigntiiic facts

essay ordrug abuseessays ohistorical events are types of factual essay which are suitable for
automatic evaluation this is due to the ease to assess the essay based on a certain baselines such
as reference books and documents [37]. Below an attempt is made to briefly show the historical
overview, expected benefits and approaches of AES systems.

2.4.1 Historical Overview Automatic Essay Scoring

Amharic Essay Scoring started in 1966, and has been extremely productive ever since [21]. A
limitation of all past work is that the essays or examinations have to be in computer readable
format. The pioneer research in the field of automated assessment was by Ellis Page with the
Project Essay Grader (PEG) [38]. The aim he pursued was to improve the assessment process.
Advances in other fields such as Natural Language Processing (NLP) and Information Retrieval
(IR) gave researchers new techniques to revive the Automatic Essay Scoring. A number of
automated essay scoring systems developed and still in development. Currently a “hot topic” in
educational measurement is the area of computerized essay evaluation. As essays have been
incorporated into many of the standardized testing programs like Systematic Aptitude Test
(SAT), GRE, TOFEL and GMAT [39]. Furthermore computerized testing is implemented in
more and more instances to encompass a number of areas/discipline for instance computer
science, linguistics and cognitive science.

2.4.2 Expected Benefits of Automatic Essay Scoring

A system for automated evaluation would at least be consistent in the way it scores essays, and
enormous cost and time savings could be achieved if the system can be shown to grade essays
within the range of those awarded by human assessor. Furthermore, according to [27] using

computers to increase our understanding of the textual features and cognitive skills involved in

15|Page



the creation and in the comprehension of written texts, will provide a number of benefits to the
educational community. In fact it will help us develop more effective instructional materials for
improving reading, writing and other communication abilities. It will also help us develop more
effective technologies such as: search engines and question answering systems for providing
universal access to electronic information.

2.4.3 Approaches of Automatic Essay Scoring

There is a great diversity of approaches currently used in essay scoring. Besides, there have been
a considerable amount of different classifications of techniques to automatically assess essay or
free text answers [2, 27]. Table 2.1, summarizes list of most common Automatic essay scoring
Systems and their respective approaches.
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Table 2.1: Technical approaches in the current existing automated scoring of essays

System Technique

PEG Measurement of surface linguistic features
IEA Latent Semantic Analysis

E-rater Hybrid approach that combines NLP with SVM
Intellimetric Artificial Intelligence approach

Larkey’s system

Text Categorization Technique

C-rater Natural Language Processing
AutoMark Information Extraction
SEAR Pattern matching based on a schema model

Apex Assessor

Latent Semantic Analysis

Intelligent Essay
Marking Systems
(IEMS)

Matching with the Indextron clustering algorithm

ATM

Pattern matching based on finding out the concepts

and their relationship

Bayesian Essay
Text Scoring
System (BETSY)

Statistical technique based on classification with the

Multivariate Bernoulli Model (MBM) and multinomial event mod¢

School free tex| Natural Language Processing

Marking  Engine

(PS-ME)

AutoMarking Natural Language Processing and pattern matching

CarmelTC Hybrid approach based on machine learning and a
naive Bayesian classification

JESS Japanese essay scoring system using expert writers

ACES Chinese AES system using figures of speech
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It can be seen from the above table that various approaches are used in the development of
automated essay scoring system. When the computer technology advances the approaches used
to develop the system also advances, as a result there are now various types of approaches [27].
It is not the aim of the research to review all the approaches currently available rather, we will
only give due emphasis to those approaches whose contribution made a great progress to the
Automatic essay scoring field. For the simplicity, the research would like to classify the various
approaches as general and specific approaches which are relevant to our study.

General Approach of Automated Essay Scoring

According to [27], despite the various numbers of approaches available, the basic procedure is
the same. A relatively large set of pre-scored essays responding to one prompt are used to
develop or calibrate a scoring model for that prompt. Once calibrated, the model is applied as a
scoring tool. Models are then typically validated by applying them to a second, but independent,
set of pre-scored items.

The general approach of automated essay evaluation system involves the full Natural Language
processing which is the application of computational methods to analyze natural languages. NLP
is considered to be one of the most challenging areas of Artificial Intelligence which is defined
as the science of making intelligent machines. The research in NLP comprises variety of fields
including but not limited to corpus based methods, discourse methods, formal models, machine
translation, natural language generation and spoken language understanding [40]. Most AES
systems use NLP in one way or another so it is considered as a general approach.

Before we move to specific approaches, automated essays scoring system can be categorized into
three types based on their focus on the content, style or both features of the essay. The distinction
was first perceived by Ellis Page [38] and later reported by Burstein [41] as the most commonly
used features in scoring the models. Each of these is presented below in detail.

Grading essays for style- the concern here is in the syntax, mechanics and diction of the text.
For instance, PEG is a system whose aim is to mark style features such as fluency, grammar etc.
by using more indirect measures such as the number of words, the length of the words for
example, the use of adjectives. The former are called the intrinsic variables of interest or using
the term coined by Ellis Page in 1994, the trins. The problem is that these features are too

abstract to be automatically measured by a computer; hence more direct variables are needed as
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their representatives. These measures were called proxes. Examples of AES systems that follow
this approach are: BETSY, IEMS and SEAR.

Grading essays for content- in this case the concern is in the meaning of the text. Although
previous attempts to develop computational techniques for scoring essays have focused primarily
on measures of style [38]: indices of content have remained secondary, indirect and superficial.
In contrast to earlier approaches, Latent Semantic Analysis (LSA) methods concentrate on the
conceptual content, the knowledge conveyed in an essay, rather than its style, or even its syntax
or argument structure. It is also suggested that the most important component in scoring models
is content. IEA, Apex Assessor and C-rater have their focus on the content [36].

Grading essay for both content and style:- According to [2], it is necessary to add a new
category to this dichotomy, because nowadays most of the researchers are convinced that just
evaluating the content or the style is not enough to provide a high quality assessment process.
Therefore, the vast majority of the existing systems consider both aspects, such as BETSY,
SEAR, IEMS, E-rater and PS-ME.

Specific Approach of Automatic Essay Scoring

There are currently many specific approaches which are used in automatic essay scoring systems
as can be shown in table 2.1. These are information retrieval, information extraction technique;
pattern matching, clustering and some hybrid approach are also available. But, the research
focuses only on that of the Information Retrieval Models which are Vector Space Model (VSM)
and Latent Semantic Analysis (LSA). LSA is given due consideration and a detail description of
the approach is given as our proposed system is based on it.

Vector Space Model (VSM):it is an old model and originally developed for use in Information
Retrieval (IR), which deals with the representation, storage, organization, and access to
information items, as defined by [42]; but recently it has been used to measure semantic content
in automatic scoring system such as e-rater [29].

The vector vector-space model starts with a co-occurrence matrix where the rows represent terms
and the columns represent documents. Terms may be any meaningful unit of information
(usually words or short phrases) where as document is any unit of information containing terms,
such as sentences, paragraphs, articles, or books. The value in a particular cell may be a simple
binary 0 or 1 (indicating the presence or absence of the term in the document) or a natural

number indicating the frequency with which the term occurs in the document. Typically, each
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cell value is adjusted with an information-theoretic transformation. Such transformations, widely
used in IR, weight terms so that they more properly reflect their importance within the document.
For example, one popular measure known as Term Frequency—Inverse Document Frequency
(TF—IDF) uses the following formula shown in equation 2.1 to compute the degree of relevance

of a term with in a document.

Wij = tfl.j log,(N +n) (Eq 2.1)

Here W is the weight of term i in document j; i6 the frequency of term i in document

J, N is the total number of documents, and n is the number of documents in which i

occurs.
After the weighting, similarity in the Vector Space Model is determined by using associative
coefficients based on the inner product of pairs of documents where word overlap indicates
similarity. Several mathematical measures of vector similarity have been proposed in the
literature and of these; the most popular measure is the cosine similarity which is based on the
principle the wider the angle between the vectors the smaller the cosine value of the angle which
indicates the less similar the two vectors. When cosine similarity is applied in essay scoring task,
two vectors will be produced one from the bench mark essay and the other from the essay to be
scored (new essay). The new essay receives the score of those geometrically closest pre-graded
essay benchmarks according to the value obtained using the cosine similarity measure. More

specifically, cosine similarity between two documents d1 and d2 is calculated using equation 2.2

V (d1)*V (d2)
[V (d1) || [[V (d2) ||

Sim(d1,d2) = (Eq 2.2)

Where V (d1) and V (d2) are the vector representations of d1 and d2 respectively, the
numerator represents the dot product of the vectors while the denominator is the product of
their Euclidean lengths.
Latent Semantic Analysis (LSA):the word latent refers to the hidden and the word semantic
refers to meaning. Thus it is the meaning of hidden terms and their occurrences. It is also

sometimes known as Latent Semantic Indexing (LSI).
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LSA is a fully automatic statistical technique for extracting and inferring relations of expected
contextual usage of words in passages of discourse. It doesn’t use humanly constructed
dictionaries, knowledge bases, semantic networks, grammars, syntactic parsers, or morphologies,
or the like [1, 43]. LSA is solely based on a collection of documents separated into words or
meaningful terms, so it is favorable approach for less resourceful language in terms of language
processing tools. Many researches argued that Amharic Language has very few language
computational resources. Hence, this research prefers this approach for the language.
LSA is based on the vector-space model discussed previously, but it extends the model further to
get more advantage. Specifically, it projects documents into a space with “latent” semantic
dimensions [1, 36]. LSA achieves this by performing the following steps:

A. Data Preprocessing
Matrix Representation
Tuning of the Matrix Weight
Singular Value Decompositions
Dimensionality Reduction Transformation

Reconstruction phase

@ M moO0Ow

. Similarity Scoring phase

A. Data Preprocessing
This is the first step in which input data is preprocessed to produce a set of index terms that
represent the input document. In order to achieve this a number of steps are performed for
instance stop words, which are words that does not contribute significantly to the topic, are
removed and words are stemmed to their original root word, so that there are less words and all
of them will carry information and meaning [29, 36].

B. Matrix Representation

In this steps a matrix will be produced from the preprocessed documents where each row in this
matrix will be a vector corresponding to a term likewise, column in this matrix will be a vector
corresponding to a document, giving its relation to each term. Each cell in the matrix represents

the frequency of the term in the document.
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For example, Let X be a matrix where element x (i,j) describes the frequency of term i in
document j. So this can be represented as a matrix of frequency of terms as shown below in
equation 2.3.

t; (Eq2.3)

C. The Tuning of the Matrix Weight

In this step the relevance of each word in the passage is measured. This is performed by looking
the frequency of the words in all the contexts. The idea is very similar to Term Frequency —
Inverse Document Frequency (TF-IDF) which is used in VSM and the same formula can also be
applied here.

D. Singular Value Decomposition (SVD)

LSA applies singular value decomposition (SVD) to the matrix. This is a form of factor analysis
of a matrix.In SVD, a rectangular matrix is decomposed intopfegluct of three other matrices
[43]. For example, the M * N rectangular term sentence co-occurrence matrix (X) is decomposed

in to the product of two orthogonal matrices and one diagonal matrix as shown in equation 2.4.

X =UzVT (Eq 2.4)

Where U = [y] is an M x M column-orthonormal matrix whose columns are the
eigenvectors of the matrix XXand they are called left singular vectdsis an M x N
diagonal matrix, whose diagonal elements are non-negative singular values sorted in
descending order. V = [Jfis an NxN orthonormal matrix, whose columns are the

eigenvectors of the matrix'X and they are called right singular vectors [43].
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E. Dimensionality reduction transformation

In this step in order to reduce the noise in original matrix X and to capture the hidden semantic
structure in the document represented by matrix X dimensionality reduction is performed by
reducing the rank of the diagonal matrix. However, there is one big problem in using SVD for
dimensionality reduction which is the Selection of the right dimensionality or the value of k. If
the value of “k” is too large, it renders the matrix too noisy to be useful whereas if the value of
“k” is too small, the reduced matrix will fail to capture the real semantic structure in the
documents. Therefore, the optimal dimensionality must be determined empirically [1].

F. Reconstruction phase
In this phase the new diagonal matrix is multiplied by the other two matrices and the outputs of
the SVD and the result is the weighted version of the diagonal matrix. It is the LSA
representation of the text and in this representation words are located based on their semantic
similarity. For example words having similar concepts are located near each other whereas words
that are different in meaning are found far apart in the LSA representation. This mapping of
words in their concepts is advantage of LSA as it solves the basic problem of information
retrieval which is the problem of synonym - the possibility of expressing a given concept in
many ways and polysemy - the fact that most words have multiple meaning [43].

G. Similarity Scoring phase
This is the final step in which the similarity score of the document and the query text will be
given. The basic idea is once we have the LSA representation of the query text it is compared
against the LSA representation of the document text and their similarity is computed. There are
different techniques that can be used to compute the similarity of the document and the query
vector such as: Dot product, Euclidian distance and Cosine measure [36, 43, 44].
Given the new query vector'@ [wy, Ws ......... W] and one of the document vector from the
document matrix is D= [wig, Woq...Wnd their similarity measure (Sd) can be calculated as

shown in equation 2.5.

S(QT,DT) = —ZizLiVid (Eq 2.5)

\/El 1 W; x\/Zl 1w
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In conclusion, LSA is also used in various applications like Information Retrieval, Information
filtering and currently it is becoming a novel approach in Automatic Essay scoring system [29,
32].

2.5Performance Evaluation Measurements of AES

The assumption in most of the AES systems is that grades given by human assessors describe the
true quality of an essay [33]. Thus the aim of the systems is to simulate the grading process of
human raters. Therefore, AES systems is said to perform well if it's able to grade essays as
accurately as human raters.
According to [27], there are basically three critical elements of an assessment system: these are
validity which deals with worth of measuring whereas the reliabtjtyestion focused on the
acceptable range of score consistency from one rating to another. Finally, the accountability
guestion deals with how testing results are to be reported to the public. These issues should be
considered when evaluating the performance of automated systems through various evaluation
metrics [29].
Currently, there are a number of evaluation metrics available to measure the performance of
AESS. However, common benchmarks and evaluation measures for this application do not
currently exist. It is yet impossible to perform a comparative evaluation or progress tracking of
this application across similar systems [45].
Moreover, there is no common measure used to make scoring results comparable. Scoring
agreement has been reported in terms of exact or adjacent percentages, Pearson or Spearman’s
correlation, standard deviation, F-score (precision, recall), false positives/negatives, and kappa
statistics [45]. The research critically reviewed some of the common evaluation measurements in
the following sections.
» Pearson Correlation or inter-rater reliability: It measures the standard correlation, that is,

how much the teachers’ scores (X) are related with the systems’ scores (Y) and calculated by

applying Equation 2.6.

. covariance(X,Y)
~ standardDev(X) X standardDev(Y )

Correlation(X,Y) (Eq 2.6)
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» Spearman rank correlation is a non parametric test that is used to measure the degree of
association between the two ordinal variables reduced to ordinal scale. It uses ranks as
opposed to actual values unlike that of Pearson correlation. Equation 2.7 is used to calculate

the spearman rank correlation.

6xY d?
p =1-— m (Eq 2.7)
Where 6 is a constant, n the number of paired ranks and d is the difference between the
paired ranks
» Exact agreement - It measures the percentage of times that the system and the human rater
have scored just the same value. Human scores are the most reliable source that we have up
to date. Hence, counting the number of system scores which have the same value as that of

the human score would be the most highly illustrative metric of the system performance [46].

* Adjacent agreement It measures the percentage of times that the system score and the
manual score differ with one point [46]. It could be further extended to the equation 2.8

depending on the system performance.

Adjacent Agreement = % |Manual_Score — System_Score| < 0 (Eq 2.8)

Where:d is the accepted threshold between manual score and system score.

Even though correlation is most commonly used measurement in automated essay scoring, the
researcher criticizes the use of correlation as a performance measurement. This is because
correlation which is a bivariate analysis measures only the strengths of association or linearity
relationship between two variables in this case, manual score and system score. Thus the
research uses exact or adjacent agreement as a performance measurement which measures the
percentage of agreement between system score and manual score which is beyond the linearity
relationship.

2.6.Critiques of Automated Essay Scoring
The efficiency of automated essay scoring holds a strong appeal to institutions of higher
education that are considering using standardized writing tests graded by AES for placement

purposes or exit assessment purposes. However, it is not clear to what extent AES can replace
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human raters in judging the quality of essay writing and the validity of AES tools is still a
debatable issue. Some researchers criticized AES tools for their over-reliance on surface features
of responses, the insensitivity to the content of responses and under value creativity, and the
vulnerability to new types of cheating and test-taking strategies [47].

Critics of AES also worried about the consequences of machine grading, which they believed
would send the wrong message to students that writing was not important since the audience of
student writers was replaced by a machine. In addition, students would be focusing on writing
the formulaic essay that matches the computer’s highest-score algorithm [48].

At the core of the debate is the issue of whether automatic scoring tools can indeed replace
human raters in judging the qualities of writing valued by writing instructors. So far, very few
studies have been conducted by independent researchers and users of AES. Thus, it is necessary
that more research to be carried out to confirm and shed new light on the existing studies of AES
validity and values.

According to [27] automated essay scoring will become more widely accepted when its shifts
from that of summative evaluation to a more formative role. It is also proposed by [27] that one
mechanism for incorporating AES in electronic portfolios is the possibility of having students
“pre submits” their essays before actually turning the work into a human instructor. If this is
incorporated as part of a writing class, then more instructors could view AES as a helpful tool,

not a competitive one.
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2. 7Summary
This chapter reviewed educational assessment and its major classification based on its relevance
to our research point of view. The research focused on essays which is subjective type of
guestion and significant to measure the learning outcomes. Two methods of assessment are
introduced to evaluate such type of question: manual and automatic grading. But the research is
directed to discuss the main ideas related to automatic essay grading system. Further literatures
related to historical overview, benefits of automated essay scoring and approaches used to
develop the system are reviewed.
Ambharic Essay Scoring is a hot area of discussion and there are a number of systems available
for commercial systems or as a result of a research in the field. As a result of this, a number of
approaches or techniques are available in order to develop the system, but among the most
common approaches, the research only discussed VSM and LSA, considering their significance
to our proposed method of development. Regarding performance measurement of the system,
there are a number of metrics available which are used to measure the performance of the
system. The research discusses some of the most common metric systems which are relevant to
our work.
Finally the review shows that there are strong critics on automated scoring system. Its validity
and reliability is not trusted by some human raters. This is because of wrong perception toward
automated essay scoring system. Most human raters perceived automatic essay scoring as a
competitive tool and that will replace them from the assessment task. On the contrary, AES is
developed to assist and for the effective development of AES the participation of human raters is
very vital in both training and testing of the system. Therefore human raters should view AES as

the tool that will help them to ease their routine task than a competitive one.
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CHAPTER THREE
RELATED WORK

3.1.Introduction
Currently there are a number of Automated Essay Scoring systems available as commercial
systems or as a result of research in the field of Educational assessment. Most of the works are
limited to English as the language is well advanced in NLP and IR techniques as a result, a
number of tools are available to ease the task of automated essay scoring [6]. Nowadays there are
also a number of attempts for other language as well. Chinese essays scoring system [6],
Japanese essay scoring [5], automated essay scoring for Finnish [33] are some of the attempts
made on automated essay scoring system.
The chapter will discuss some of the major essay scoring system in English, Finnish, Chinese
and Japanese language focusing on the approach used the data set preparation and the
performance of the system. Emphasis will be given to LSA based essay scoring system due to its
significance to this research.

3.2.Automatic Essay Scoring Systems for English Language
Most of the work in AES is for English Language such as Project Essay Grade (PEG) [38],
Intelligent Essay Assessor (IEA) [49], Electronic Essay Rater (E-rater) [29], Automated Essay
Evaluator (AEE) [30], and IntellMetric [50]. Current studies [2, 27, 39] focus on comparison and
evaluation of the performance of these systems and the result of the studies is promising in the
development of valid and reliable AES system.
The following sections discuss three automatic scoring systems for English language which are
relevant to the research we are conducting.

3.2.1. Project Essay Grader (PEG)

PEG is one of the earliest and longest lived implementation of automated essay grading and
primarily relies on style analysis of surface linguistics features of a block of text. According to
[38], PEG is based on the occurrence of features in computing the score of an essay. PEG,
Essays are evaluated based on essential attributes, such as fluency, diction, grammar etc which in
general is the writing quality of an essay. As there is no direct measure for these attributes PEG
project developed substitutes “proxes” for their measures. For instance if the variable of interest

is fluency, PEG measures the number of words.
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According to [38] the regression model was developed from a sample of student essays (some
with score and some without) and it is separated into two mutually exclusive groups: a design
group and a validation group. The design group is used to construct the model and evaluate the
parameter. The constructed model is then tested on the validation group. In the regression model,
the proxes are the predictor variables and the score is the response variable. By using the proxes
a score could be determined and compared to the score from a human judge and the performance
can be measured.
According to [28] PEG uses various software products, including a grammar checker, a program
to identify words and sentences, software dictionary, a part-of-speech tagger, and a parser were
used to gather data about many proxes.
Concerning the performance, PEG’s latest experiments achieved results reaching multiple
regression correlation as high as 0.87 with human graders [2].

3.2.2. Electronic Essay Rater (E-Rater)
E-Rater is most commonly used essay scoring system in Education Testing Service (ETS) and
has been used to score as a second reader for the essay submitted for the Graduate Management
Aptitude Test (GMAT) Exam. It is also integrated in different Automated scoring systems as a
back end for instance like Intelligent Essay Assessor (IEA) [49], Automated Essay Evaluator
(AEE) [30] and for criterion online essay evaluation service [29], which is a web based services
developed by ETS to evaluate a student writing skill and provide instantaneous score and
diagnostic feedback.
According to [51] E-Rater uses a combination of statistical and NLP techniques to extract
linguistic features from the essays to be graded. Essays are evaluated against a benchmark set of
human graded essays. E-Rater adopts a corpus-based approach to build a model using actual
essay data to analyze the features of a sample of essay responses. The application is designed to
identify features in the text that reflect writing qualities specified in human reader scoring
criteria. According to [2], E- Rater is currently composed of five main independent modules.
Three of the modules identify features that may be used as scoring guide criteria for the syntactic
variety, the organization of ideas and the vocabulary usage of an essay. A fourth independent
module is used to select and weight predictive features for essay scoring. Finally, the last module
is used to compute the final score.
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E-rater follows the scoring guide used by expert human evaluators for scoring. This scoring
guide has a six-point scoring scale. It checks the essay for the argument structure, syntactic
structure and vocabulary structure. The software is based on three general classes of features:
Syntactic, rhetorical and topical content features. The features are extracted from the essay texts
and quantified using computational linguistics techniques. As pointed out by [51], the features
are described as follows:
Syntactic features:- the analysis of syntactic features of an essay can include the quantity and
ratio of simple, compound and complex sentence, types of independent clauses, use of auxiliary
verbs and other features.
Rhetorical features: - it measures the argument structure of the essay. E- Rater identifies and
guantifies the essay use of cue words and other rhetorical features. For example words like
“possibly” and “perhaps” are often used while developing an argument. Words like “this” and
“these” signify the writer has not changed topics and phrase. Words like “in summary” or “in
conclusion” signify the coming of a summary.
Topical content features:- E-rater evaluates the topical content of an essay by comparing the
pattern of words it contains to those patterns found in manually graded essays. According to
[51], two different measures which are Essay content which is based on the vocabulary usage in
the essay as a whole and Argument content which is based on the vocabulary usage for specific
arguments found in the essay are point out.
Concerning the score prediction E-rater is trained on a sample of 270 essays that have been
scored by human readers. It measures more than 50 features and then computes a stepwise linear
regression to select those features which make a significant contribution to the prediction of
essay score. The value is rounded to the nearest whole number to yield the score.
In regard to [2], the performance of e-rater was measured and over 750000 GMAT essays have
been scored, with agreement rates between human expert and system consistently above 97%.
By comparing human and E-Rater grades across 15 test questions, the empirical results range
from 87% to 94%.

3.2.3. LSA based Automatic Essay Scoring
Previous attempts to develop computational techniques for scoring essays have focused primarily
on measures of style [38]; indices of content have remained secondary. In contrast to earlier

approaches, LSA based methods concentrate on the conceptual content, the knowledge conveyed
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in an essay, rather than its style, or even its syntax or argument structure. The following sections
reviews two of the most common LSA based essay scoring system Intelligent Essay Assessor
(IEA) [49], Automated Essay Evaluator (AEE) [30].

3.2.3.1. Intelligent Essay Assessor (IEA)
The IEA is a computerized essay evaluation program that automatically assesses and critiques
electronically submitted essays, providing assessment and instructional feedback useful in almost
every subject area. IEA is a back end service using Knowledge Analysis Technology (KAT) and
a customer’s web interface to evaluate essays as reliably as skilled human readers [52]. It is also
defined by [39], as a web based service which is based on LSA that provides an evaluation and
advice on the conceptual concept of written work.
The IEA measures abstract factual knowledge based on extensive background readings, texts,
sample essay and news sources, not just superficial factors such as word counts, word length,
keywords, or punctuation. The IEA’s assessment focuses on the understanding of the subject
matter that goes into the creation of an essay and the semantic space that is created from all the
material in the creation of an essay allows IEA to read any essay in the same domain and
understand the many synonyms and alternate ways of stating the same important ideas.
IEA’s content measures are based on Latent Semantic Analysis (LSA). IEA computes the overall
content similarity in LSA space between a new essay and essays on the same topic that have
been graded by humans, and next determines the proximity of the new essays to human graded
essays. |IEA predicts score based on this proximity in semantic space to the human graded essays
and the new essay will be given the score of the closest pre-graded essay using holistic score.
According to [28], the holistic method has been tested on a large number of essays over a diverse
set of topics. The essays have ranged in grade level, including middle school, high school,
college and college graduate level essays. The topics have included essays from classes in
introductory psychology, biology, history, as well as essays from standardized tests, such as
analyses of arguments, and analyses of issues from the Educational Testing Service (ETS)
Graduate Management Achievement Test (GMAT).
Concerning the performance measurement, according [51], the inter-rater reliability level is the
standard criterion used for the Intelligent Essay Assessor. Other systems often use percentage of
agreement on the score points, which is a somewhat less sensitive measure. The scores given by

the IEA are compared to the scores given by a human reader for a particular set of essays. If the
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reliability level between the IEA and a human reader is comparable to the reliability level
between two human readers, the model is considered a success. The reliability is evaluated
through a correlation coefficient based on the score pairs for the set. A reliability of 1.0 indicates
absolutely perfect agreement between readers.
Concerning the performance a test is conducted on the GMAT essays using the IEA system
which resulted in percentage for adjacent agreement with human graders between 85% to 91%
[2].
IEA can be applied in various fields as in education as a consistency checker, in which the
teacher grades the essay and then the IEA re-grades the essay and indicates discrepancies
between the two grades. IEA also used in US army for training a student [51], plagiarism
detection and distance education [49], and so on.

3.2.3.2 Automated Essay Evaluator (AEE)
AEE is a system developed to automate the evaluation of large collection of essay type
documents using NLP and LSA techniques. Rule based NLP is used for grammar checking while
LSA is used to evaluate the content.
To assess quality of the content of a document or essay, LSA techniques is used to model human
knowledge and extract words and passage from a text. The AEE was first trained on domain
representative text then on human graded essay that would be compared to the new essays to be
graded. This comparison will generate the appropriate score for the essay through a matrix
manipulation [30].
AEE was trained on a corpus containing pre- graded essays gathered from high school
department and the essay were written by third year students to address thehtopictéristics
of Jose Rizal that made him worthy to be called our National’leatd were graded by at least
two human teachers based on its mechanics, organization and content of the essay.
Concerning the grammar checking, E-rater is used which make use of a combination of statistical
and NLP to determine the essays feature for evaluation in AEE. Based on the process of the AEE
system, AEE system is divided into three major modules [30]:
Training Modules: - This module is comprised of methods for converting essays into matrices
and storing them in a corpus which will be used later on the content evaluation modules of the

system. Before it employs the process of LSA for the actual training the pre graded essay
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undergoes preprocessing to remove stop words and generate keywords that will represent the
rows of the matrices. After that actual training will be performed.
Grammar Evaluation: - the grammar evaluation of the essay was implemented by checking its
grammatical correctness. Each sentence in the essay is analyzed through three processes. Where
lexical analysis, parsing of sentence and semantic analysis stage was performed
Content Evaluation: - in this case new essays are evaluated based on its consistency to the
central idea and focusing on the given topic. The content evaluation is done by transforming the
essay into a vector and then comparing it to the matrices of the pre graded essay stored in the
corpus those essays on which the system was previously trained. The average grade of the pre
graded essay most similar to the input essay is computed and is assigned as its content score.
Finally after the grades for grammar and content criteria have been retrieved, the overall grade of
the essay is computed.
Concerning the performance a number of experiments are conducted to assess the
performance of AEE; from the results performed the accuracy of the system is very promising
and doesn’t necessarily depend on the number of pre- graded essays. For example the corpus
containing 25 pre-graded essays had an average percentage of error 2.48% which is exactly the
same as the corpus containing 125 pre-graded essays.

3.3 Automatic Essay Assessor for Finnish Language
Automatic Essay Assessor (AEA) is a java based essay grading system for Finnish Language
athough the system is designed to work for other languages as well. AEA is based on LSA
which provides a means of comparing the semantic similarity between a source and target text.
LSA can also be considered as a computational model of human knowledge representation and
research has showed that the method is able to simulate leaning [33, 53].
The system preprocesses the essays by morphological parsers of Finnish and also allows the user
to adjust a set of parameters, for fine-tuning the accuracy. The grade is computed by using both
essays, previously graded by humans, and an assignment-representative text from a text book
and all the information is saved into the MySQL database [33, 53].
Concerning the experiment, 143 essays from an undergraduate course in education were
collected and the essays were graded by a professor on a scale from zero to six. The grading

model was constructed by using a relevant chapter from the course textbook and part of the
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essays. The result shows that, the spearman rank correlation between the scores given by human
grade and the system ranges between 0.78 and 0.82 [33].

3.4 Automated Japanese Essay Scoring System (JESS)
According to [5], JESS is the first automated Japanese essay scorer and has become most famous
since it was introduced in February 2005.
JESS has been created for scoring essays in college-entrance exams and it was based on articles
written by experts to develop the model, unlike all of the previous AES system such as PEG[38],
E-rater[51], IEA[49], ACES[6] and AEA[33] which they make use of expert raters or human
graders to develop their model for evaluating essays.
As indicated by [5], all automated system previously developed are based on the assumption that
the true quality of essays must be defined by human judges. But many researchers including
[54], criticized the over reliance on human ratings as the sole criterion for evaluating computer
performance. The researchers argued that human ratings are typically based as a constructed
rubric that may ultimately achieve acceptable reliability at the cost of validity. Thus it was
insisted by researchers to use another approach to perform better than ordinary human raters
would be to use expert writers than expert raters.
Reputable professional writers produce sophisticated and easy to read essays and by detecting a
statistical outlier to predetermined essay features compared with many professional writings for
each prompt, the system can evaluate essays based on three features: Rhetoric, organization and
content.
Among the scoring criteria of JESS which are rhetoric, organization and content. A technique
called latent semantic indexing can be used to check whether the content of a written essay
responds appropriately to the essay prompt.
Concerning data set preparation, JESS used some form of electronic media for use as essay
models so complete article from the Mainichi Daily Newspaper up to 2005 and the Nihon Keizai
newspaper up to 2004 is used for the purposes of linguistic study. Furthermore with regard to
morphological analysis, syntactic analysis and parsers are available (some of which are free) and
with such resources tools were prepared for computer processing of the articles and columns that
was collected as essay models.
Concerning the performance,many experiments are conducted and showing promising results

for instance experiment using 143 university students’ essays collected at the National Institute
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for Japanese Language on the topic “smoking” shows a correlation between Jess and the expert

raters was 0.83, which is higher than the average correlation of expert raters (0.70).
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3.5 Summary
In this chapter, research work on automated essay scoring developed for three different
languages such as: English, Finnish and Japanese is presented. But emphasis was given to that of
English as there are a number of AES systems available. The chapter discusses on the basic
aspects of automated essay scoring systems focusing on the data set preparation, the techniques
used and the experimental result.
To sum up the Automatic Essay Scoring is being implemented in various languages using
various techniques to develop the model and to predict essay scores. The performance of the
AES systems is also very promising and as a result many assessment companies for instance
Education Testing Service (ETS), Knowledge Analysis Technology (KAT) have started to use
AES system to grade an essay in large scale in English language. Hence many researches have

to done in other language as well and enjoy the benefit.
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CHAPTER FOUR
DESIGN AND IMPLEMENTATION OF AUTOMATIC AMHARIC ESSAY
SCORING SYSTEM USING LATENT SEMANTIC ANALYSIS

4.1. Introduction

This chapter describes the design and implementation of Automatic Amharic Essay Scoring
System (AAESS)using Latent Semantic Analysis. The design and imeigation of AAESS
requires a large number of corpus or pre-graded essays for developing the model and performing
the experiment. Hence in this research, we prepared a large corpus of pre-graded essays and the
next chapter discusses on the process of the corpus preparation in detail.

The design and implementation process of the proposed system involves the development of two
generalarchitectures which are the LSA Model Architecturel dhe AmharicEssay scoring

system Architecture.

In the first Architecture the LSA Model is generated from the manual scored essays which
involves preprocessing, matrix construction, Singular Value Decompositions, Dimension
Reduction and Matrix Reconstruction. The second architecture makes use of the LSA model to

predict a score to the query essay.

4.2.System Architectures

As shown in Figure 4.1, the general architecture of the LSA model has two modules which are
preprocessing module and semantic space module to generate the LSA model that is used later in

scoring the query essay.
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Figure 4.1: the general Architecture for LSA Model




The second architecture has three modules which are preprocessing module, essay vector
construction module and essay scorer module that uses the LSA Model to predict a score for the

guery essay as shown in Figure 4.2.

Essay to be scored

B

——
F

Figure 4.2: the general Architecture of Automatic Amharic Essay Scoring System Using LSA
Model

The modules of both architectures are discussed in detail in the following subsections.
4.2.1.  Preprocessing Module

It is a module which is found in both architectures that takes an essay document and produces
terms which are rich in semantic content. In order to achieve this objective, the module carries

out lexical analysis, normalization, stop-word removal and stemming. In this thesis, we have
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adopted the preprocessing module from the work of Tesema [55]. In the following sub-sections,
detailed explanation of the adopted components is presented

Lexical Analysis

The first step in the preprocessing of the input document is lexical analysis which is also known
as tokenization. The essay evaluation involves producing a matrix of word and essay co
occurrence, hence lexical analysis in essay evaluation involves splitting essays into words. In this
thesis individual words are extracted from the essay by scanning each sentence for the predefined
word delimiters such as new line, space, Amharic punctuations, etc.

Normalization

There are several Amharic characters that have the same pronunciation and use but different
symbols. Such characters are automatically replaced by a common character in this component.
For example, the different forms of the Amharic word ‘Hailu’, which uge:, 72, hed, and

»&0 are all converted to the common foupa by changing the first character of the three

words. Table 4.1 shows sample character replacements used by Tessema [55].

Table 4.1: Sample of Normalized Characters [55].

Characters to be replaced Replacing character
himiyich 7
0:% h
w O
w- (-
bl 0
n 1Y
i Te
. o-

Furthermore, the normalization component also includes the expansion of words that are written

in a short form using “/” or “.” into one word or two words. For examjplé,+ is expanded to

+°uCt (bt To achieve this, each word obtained after tokenization is checked for its presence in
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a list of common short words and if a word is found to be in the list, it is expanded into its
corresponding form [43].
Stop Word Removal
Some words, referred to as “stop-words” are words that do not contribute significantly to the
overall topic of the essay such as conjunctions, articles, pronouns. Such words can be identified
and removed by using a predefined list of stop-words [43].
In addition to the common stop words suchi@s ¢Fa-, 1N, &1024A etc, the research also
identified other stop words besides adopting previous widris is performed by reading all the
essays and point out some words which we believe that it doesn’t contribute any meaning to the
essay topics.
Stemming
The next step in the preprocessing of the input essay after removing of stop-words is stemming.
This work adopted the stemming algorithm developed by Tessema. The stemming algorithm
removes those affixes that are usually used for changing tense, number, gender and case of a
word. Furthermore, in the case of removing suffixes with vowels, the last character of the word
after the removal of suffix is changed to sades (th® sigler character in Amharic alphabet).
The output of this phase produces terms that represents the essay under consideration. These
terms can further be refined to retain only those terms that occur above a certain threshold in the
essay. However, since Latent Semantic Analysis works on the idea of word co-occurrences or on
the co-relation of words in the document, it is necessary to retain as many of the words in the
document as possible [43]. Hence, in this thesis, we have decided to use all the terms in the
document following the removal of stop words.

4.2.2. Semantic Space Module

This is the core module which builds the LSA model of the pre graded essays in specific domain
and used to compare with the new essay. In this model Eter semantic structure is assumed

in the data where LSA attempts to capture in the matrix representation [1].

It involves matrix constructing, Singular Value Decomposition, dimensionality reduction and

matrix reconstruction steps. Each of the steps is discussed below.
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Matrix construction and term weighting representation

In this step the list of essay text are converted in to a matrix where each row stands for a unique
essay term and each column stands for an essay. The cells of the matrix contain the frequency in
which essay terms appears in the essay which defines the term weight in that essay. Term
weighting refers to the measure of the importance of a term in particular document or essay.
There are a number of terms weighting approaches available [43], but the research uses term
frequency or local weighing scheme which is the importance of a term with in a document and it

is most appropriate for the research we are conducting. This is because, in our research essay to
be graded is compared to the human-graded essays and the grade is based on the most similar
essay’s grade; but in the case of essays which is to be graded by comparing to the essay topic
related materials such as textbook the grade is given based on the similarity of all these material
S0 in this case it is appropriate to use the global weighting schemes that demands the importance
of a term within the whole document [33].

Singular Value Decompositions

SVD is a form of factor analysis which is used to condense large matrito products of three

matrices for analysis. A weighted Matufx is decomposed in to the product of two orthonormal

matrices {J andV) and one diagonal matriX) as shown in the equation 4.1.
A =UzV? (Eq 4.1)

Where U is an M x M column-orhonormal matrix whose columns are called left singular
vectors,) is an M x N diagonal matrix, whose diagonal elements are non negative
singular values in decreasing orderl,(02,... on) represented &g diag @1, 02... on),
V is N x N orthonormal matrix whose columns are called right singular vectors. The
research used matlab libraries for such singular value decomposition.
Dimension Reduction
In order to find the relations between terms and their context it is necessary to reduce the rank of
diagonal matrix by removing the list of insignificant eigenvalues fiband reduced t&,. The

corresponding Eigenvectors frothand VT is also reduced t¥, and v, respectively This is
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because in order to perform matrix reconstruction in the next step, the Eigenvectors should have
the same dimensions as that of the diagonal matrix.

In this transformation of dimension reduction, the hidden relationship of terms is detected. It was
also suggested that truncating the singular value decomposition matrix reduces the amount of
noise in the data while retaining only the most important structure [43, 53]. Hence, it is the most
important step in LSA to acquire the semantic representation of the pre-graded essays after the
Singular Value Decomposition of matrix is performed.

In this step, noisy relationships are suppressed and important relationships become very clearly
visible. Dimensionality reduction do not have straightforward rule that can be used to select the
optimal value of reduced dimension say r. Hence, in this research a simple algorithm is used to
selects the best r so that n-r eigenvalues is removed where n is the total number of eigenvalues.
The algorithm first computes the difference in values of the eigenvalues and identifies the
eigenvalues that show the maximum difference or gap and the value which shows the maximum
gap is considered as the cut of point or r values. The basic idea behind the algorithm is that the
absolute difference of each consecutive pairs of singular values are small for terms having
similar meaning and in the same way for terms that doesn’t have similar meaning the absolute
difference of consecutive pairs of singular values are larger than the previous difference of
singular value pairs.

Matrix Reconstruction

In this step the new reduced singular ma¥;ixs multiplied with the other two reduced matrices

U, and V,. as shown in equation 4.2 to generate LSA model of the pre-graded essays.
r__ T

This matrix A') is the Latent Semantic representation or the LSA model of the pre-graded

essays and used as inputs for the essay scorer module to score any new essay from the same
domain.
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4.2.3. Essay Vector Construction Module

This module is involved in preparing a query vector from new essay to be graded. The query
vector consists of the same number of terms as that of the LSA representation of the pre-graded
essays. This is achieved through mapping the LSA representation of the pre-graded essay terms
to that of the new query essay to be graded. The terms that are found in the LSA representation
but do not occur in the new query essay have 0 frequencies, where as the terms that appear in the
qguery essay but not in the LSA representation are discarded. In addition, terms that appear in
both the query and the LSA representation have their term frequency in the essay vector.

As a result a query vector is created having the same dimensions as that of the LSA
representation of the pre-graded essay which is suitable to perform similarity comparison in
essay scorer module. The next topic discusses this issue in detail.

4.2.4. Essay Scorer Module

In this module, we performed similarity comparison between the LSA representation and the
guery vector which is the essay to be-graded in the same semantic space. The score of the new
essay is predicted based on the computed similarity measure and various similarity measures
exist in the literature [56]. In this research the cosine similarity is chosen because it is the most
common similarity measurement used in researches involving LSA and it is easy to implement
and shows successful results [36].

The cosine similarity between the query vedrand one of the pre-graded essay document
vectorE; in the LSA matrixA’ can be defined as the dot product of the two vectors divided by

their magnitude and it is shown in equation 4.3.

__QE;
1QI||IE; ||

Where Q is the query vector or the essay to be gradesd,tie " essay from the pre-

cos 0; (Eq 4.3)

graded essays matril; is the angle between Q and E). E; is the dot product of the

two vectors and ||Q|| ,H || are the magnitude or the length of the vectors Q and E

respectively and it can be calculated as |@|x Q., and |E;|=/E;xE;
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The similarity between the two vectors Q dfdis directly related to the cosine of the angle
between those vectors which ranges fil@ro 1. The smaller the angle the more similar age th
vectors. The cosine similarity is implemented in our research using Matlab 7.1. The module
generates all the possibte values corresponding to the total number of essay in the LSA
representation in their decreasing cosine values in other words in their increasing cosine angles.
Once# values are obtained, the new essay is graded usirgyuhkies and the actual grade
assigned for the essays which is used in the LSA moddlhmg.cosine of the angle between

the vectors shows the similarity between the query vector and each of the pre-graded essays. The
higher the similarity or the cosine of the angle between the query vector and one of the vectors in
the pre-graded essay, the closer the match between the two vectors as a result similar score is
given to the query essay.

The scoring of new essay is achieved through the following steps; each of the pre-graded essays
Ei is represented in a semantic space with their corresponding grades. The query essay Q, which
is to be graded is also represented in the same semantic space as shown in the Figure 4.3. The
essay query is being compared to each of the pre-graded essayisveeidhted neighbors of

essays with the highest similarity value in other words with the smallest eogjleeto the query

essay is selected. Then the score for the query is calculated as the average score of the pre-graded

essays weighted by their cosine values and can be calculated using equation 4.4.
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Fgure 4.3: Essay scoring represented by N dimensional spaces.

Where E1, E2, E3.. Jrare pre-graded essay vector with manually assigned score values
S1, S2, S3...prespectively.

Sore(Q) = XL, w;S; (Eq 4.4)

WhereW; is the weight assigned to the pre-graded essay@se grade is Si defined as:

W = cos 0;
L Z?”:lcosej

, 6, is the angle between the query vector Q and ‘thessay

vector E and $is the score of the pre- graded essay i, in which i ranges from 1 to M, and

M is the number of pre-graded essay that gives the best prediction of the grade.
The number of M- weighted neighbors or M number of pre-graded essays that gives highest
cosine similarity with the query is selected empirically through conducting experiment which
involves comparing the percentage of adjacent agreement between the predicted score and their
corresponding manual score. The number of M-weighted neighbors having highest percentage of
agreement is chosen from the total number of pre-graded essay pairs used for essay score

prediction.
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In this research, 10 pre-graded essays with highest cosine similarity were found sufficient and
were used as total number of essays used for score prediction but using large number of pre-

graded essay pairs is advantageous.
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4.3.Summary

In the design and development of automatic Amharic essay scoring system, the research used
LSA or information retrieval technique which is a novel application to score essay based on the
extent to which an essay can be matched against other essays scored by human raters. The design
involves the development of two general architectures which are the LSA model architecture and
the Amharic Essay scoring system architecture.

The first Architecture generates the LSA model from the manual scored essays which is used as
an input to the second architecture. It involves preprocessing of the essays, matrix construction,
singular value decompositions, dimension reduction and matrix reconstruction.

The second architecture involves query essay preprocessing which includes lexical analysis,
normalization, stop word removal and stemming to generate query essay terms which is mapped
to the LSA representation to have the same dimension in the essay vector construction module to
perform similarity comparison. Finally essay scorer module predicts the score of the query essay
by calculating the average score of those pre-graded essays with the highest cosine similarity

from the query essay
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CHAPTER FIVE

EXPERIMENTAL RESULTS
5.1. Introduction

In this chapter, we present Amharic essay corpus preparation, the data set, the evaluation metrics,
the experimental results and finally discussion of the experimental result of the Amharic essay
scoring system proposed in chapter four. Despite the fact that evaluating the performance of the
essay scoring system is an important part of the study, it was challenging task as there is no
standard method or well defined criteria for essay scoring. This chapter will describe the set of
procedures that is used to conduct the experiment.

5.2. Amharic Essay Corpus Preparation

Design and development of automatic essay scoring requires a large number of pre-graded
essays both for developing the model and testing the system, so the research gives due emphasis
considering its importance to the development of the system. Different institutions, various
linguistics professionals and a large number of students in various academic levels are involved
in this process. Factual essays which is focused on the content of the knowledge of the topic was
prepared by linguistic professionals in three different domains and students are allowed to take
the essay exam and then the essay exam was corrected by two Amharic PhD students who
developed specific criteria to minimize the subjectivity. Finally the marked essay is encoded and
used for developing the model. The following subsections discuss the processes in detall.

Essay Exam Preparation

This is the first task which requires preparing an essay exam to be tested by large number of
students in various institutions. In preparing the exam two linguistic ad¥isors Addis Ababa
University have participated and three different specific domains or topics are selected which
are:essay ordrug usageessay ortrade andessay on transportation. The topics or the domain

of the essays are carefully selected by considering its importance or relevance both to the
research as well as to the Amharic writing syllabus or curriculum.

From the research point of view the questions are prepared to address only on the content of the

topic or the knowledge conveyed in the topic rather than the quality or the style of the language.

2 Among the linguistic advisors Ato Derege Gebre is well experienced linguistic teachers moreover he is working as
vice president for Ethiopian writers association.
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On the other hand the topics are frequently appearing in the curriculum of writing lesson in the
Amharic linguistic study. Three specific topics are selected in order to enable us to evaluate the
performance of the model in three various domains. The following are the three topic of essay

exam guestion prepared for the research:

Topic 1: AA ALTHH 024 °7rHG OCBT AT9.09° NATLELCAT T1h0EPT ADTILEP PaO (AT
10G-?

Topic 2: 2798 ATFrE 717 T177 St FA0? ITFIHFO0 A8 L1007

Topic 3: PAAT® £a32 HE, I°77 P FFA? AALLANT PALTE LLET° NATS N7

After the topics are selected the essay exam was prepared. Detail instructions are also included in
the essay exam such as students are requested to write an essay with total words ranging from
100 to 150 and other relevant information is required to make the exam a real world exam. From
past experiendestudents will be reluctant to perform well when they are informed that it is an
input to the research. Therefore, the researchers thoroughly discussed the issue with the teachers
and agreed that students should be informed as a quiz or test rather than the input to the research.
From the research ethics point of view it is not necessarily mean unethical to do so as far as it
creates no problems on the students especially on privacy issues. The essay exam is found in
Appendix B.

Essay Examination Testing

After the essay exam is prepared it was reviewed by other Amharic Linguistic department staffs
in order to make sure that the topics of the questions are relevant and can be used to evaluate the
content or the knowledge conveyed. Following the revision of the essay exam, it was tested in
three academic institutions and large numbers of student in various levels are participated. As a
result various ranges of result appeared in the specific domain and used to develop the model that
can be used to automatically evaluate new essay, this is the basic idea behind various range of
results in the essay corpus preparation.

Three governmental academic institutions: Addis Ababa University, Kotebe College of

Education and Dagmawi Mennelik Il Secondary School are selected for the purpose of essay

% We have tried to test students by clearly informing to the students about the research and the result was not good
enough
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examinations. In regarding to the various levels of students taking the exam there is also an issue
that is well addressed in this research. Hence, from Addis Ababa University degree program
students in Amharic Linguistic and folklore department, from Kotebe College of Education in
diploma program in Amharic and English department and finally from Dagmawi Mennelik I
secondary school, grade 10+1 and 10+2 students have participated in the exam. It was discussed
previously that the objective of varying the level of students as well as institutions is in order to
obtain good distribution of result§his helps us to develop or design a machine legmiodel

that can able to grade any type of new essay in the specific topic in which it is trained.

Following the various students or target groups (about 300 in number) are selected. They are
informed by their teacher prior to the essay exam and students in the same institutions took the
exam at the same time. Sample essay exam responses in each domain areXNopeidinx C.

The share of the exam in each institution is shown below in a table 5.1. It can be seen from the
table that Addis Ababa University has the largest share and Dagmawi Menelik being the least
share this is due to Addis Ababa University has large number of students available in different
faculty where as in the case of Dagmawi Menelik there is no specialization or department and it

is added to include variety for the research to have different range of results.

Table 5.1: Number of Essay examination share among three institutions

Institutions No of essay exams taken
Addis Ababa University 150

Kotebe College of Education 100

Dagmawi Mennelik 11 Sec School 50

Even if most of the students are from the linguistic department, the research can involve other
students as well. This is due to the focus of the study is to evaluate the content of the knowledge
rather than the style or the language used. Therefore the research is not delimited to linguistic
departments other natural and social science student can also be used as a target group.
Linguistic department are chosen as they are easily available through the researcher linguistic
professional supporters. Moreover it is unusual to find essay written on science topics in
Ambharic, this is due to the fact that students are learning such fields in English media as a result

their essay exam will only be in English. The researcher believes that supporting science fields in
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Ambharic is also important at least in lower level institutions as it enables them to understand the
knowledge in their contextual environment. Essays on science and social studies are based on
factual knowledge and it is suitable for the research we are conducting.

Among the 300 students that are planned to take the exam, 268 essay responses are collected.
This is due the following reasons: very few students were not available for the test, some exams
were totally blank or not written and some exams were lost. Therefore the research considered
268 exam responses and prepared for human evaluation. The next topic will discuss issues
related with essay exam grading by human raters in detail.

Essay Exam Manual Marking/Grading

In this step the essay exams are collected for manual evaluations. The research used two PhD
studenté from Addis Ababa University, Akaki campus for the grading process. As we have seen

in the literature essay grading process is inherently subjective process [28]. Accordingly to
reduce the subjectivity a detail specific criterion on how to evaluate the essay is vital. In this
research a detail specific criteria was designed by linguistic advisors to minimize the subjectivity
of the process.

The process of conducting manual grading involves classifying the essay responses in to four

categories based on its relevance to the research. The categories are shown below in table 5.2.

* Those PHD students have done their master degree on TEAM (Teaching of Amharic language) and have vast
experience in teaching different Amharic courses
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Table 5.2: Essay category after the evaluation process

Categories Description Status
Completed All the three question in the essay are answerg All essays are marked
Essays

In completed Some of the questions are left blank so [tBssays are marked and

. .| combined with other
Essays students did not attempt all the three questlonsnjleomplete essays to form
the essay. completed essay

Limited Essays | The given answer are so limited in referencq Essays which are too

: o .| limited are discarded, but
the asked question and criteria stated in some limited essays are

instructions (essays below 100 words) marked in order to have
large data
Unrelated Examinations under this category are withome unrelated essay are
marked to 0, but some
Essays unrelated answers.

which are very irrelevant
are discarded

Based on the above information some papers were believed to be unnecessary and excluded from
the research, therefore the research does not include the entire 268 essay exam papers rather
around 207 essays are used for human grading. Following the selection of essays which are to be
graded, specific criteria is set for each topic and the grading is performed based on the criteria
which are shown in table 5.3, 5.4 and 5.5 for topicl, topic 2 and topic 3 respectively.

Table 5.3: Manual Essay Scoring Criteria for topic 1: Essay on drugs

Criteria (10 points)

Unity (2 points) Coherence (2 points)

= € Completeness( 6 points)
[}

= 8 = £ |

5_ |3 |E 2% | 3=| 8=

= = = S o = O = g £ O =

o2 |8 B2 |E52 |85 |82

2o [S52 |22 |28 ([od|=z2

Definitions ( 2pts)
Drug Transmissions (2 pts
Effects of drug usage (2pty Social effect

Economical effect

Question 1:
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Table 5.4: Manual Essay Scoring Criteria for topic 2: Essay on trade

Criteria (10 points)

Unity (2 points) Coherence (2 points)

= I Completeness( 6 points)
[}

G.) p—

= 8 = £ 2

5 ] = D —~ o S

— = | & S | =5 g 2= 8%

o | Ee | =2 | oc =

2o |52 [22 [28n |82 |22

Question 2:

Merchants

Trade participants

Customers

Government

Trade relationship (3pts)

Table 5.5: Manual Essay Scoring Criteria for topic 3: Essay on transportation

Criteria (10 points)

Unity (2 points) Coherence (2 points)
= <
q) .
L 3 - = = Completeness( 6 points)
= S = GC_, . 3] %
== | 2 S |=32 (22| %%
o2 | =85 |82 | £5 o) Ie)
=a |52 |22 |[288 (o2 |z2

Question 3:

Animal

Types of transportation (4 pt$)Land

Sea

Air

Level of development (2pts)

The above essay grading criteria is used to evaluate an essay ranging from 0 to

ideas on the same topic in which all points must talk about one single idea, whereas coherence

measures the smoothness of flow ideas in the topic. Finally, completeness deals with the factual

10 points for each
topic. It measures unity, coherence and completeness of the essay. Unity refers to discussion of

information conveyed in the topic. The detail criterion of essay grading is fodppendix D.
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Essay Exam Encoding

This is the final step of Amharic essay corpus preparation that encodes the marked essays into
computer readable format using visual geez Unicode. It is time consuming and tedious task
considering the poor and unreadable hand writing of most students. It was performed by two
typists and later reviewed by the researcher. We are able to encode around 207 completed and
marked essays in three domains each. Some modification is done by the researcher to construct
completed essay from those essays which are previously in completed. In addition 7 essays are
removed and 200 essays are used as essay corpus this is due to for the suitability in the data set
preparation.

Following the essay corpus preparation, 90% of the data is used for developing the model and
the rest 10% is used for evaluating the performance of the model using cross validation.

Cross validation is a technique used for developing the model which involves partitioning of a
sample of data into complementary subsets, performing the analysis in one subset called training
set and validating the analysis on the other subsets called validation set or testing set. Among the
cross validation technique the research used 10-fold cross validation technique which is most
commonly used in NLP. The next topic deals with experimental procedures in order to evaluate
the performance of our system.

5.3. Experimental setup/procedures

In order to evaluate the Amharic essay scoring system, the research carried out the following
procedures which are described in the following subsections.

5.3.1. Data set preparation

As we have discussed in the corpus preparation section, the research prepared 200 essays in each
of the three topics which is used to measure the performance of the system in three different
domains. The data set is prepared using 10-fold cross validation techniques.

The 10-fold cross validation divides the data set into 10 subsets, and the experiment is repeated
10 times in each topic. Each time one of the 10 subsets is used as the test set and the other 9
subsets are put together to form a training set. Figure 5.1 shows the 10-fold cross validation for a

topic.
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200 Essays per topic

Testset1: (1-20) =\ Test set 3: (41-67” Test set 5: (81-100) Test set 7: (121-145) Test set 9: (161-
Training set 1: Training set 3: Training set 5: Training set 7: lSO) .
200/(1-20) 200 /(42-60) 200, (81-100' 200/ (12140 Training set 9:

200.(161-180;

Test set 2: (21-40) Test set 4: (61-80) Test set 6: (101-120 Test set 8: (141-16/ Test set 10:
Training set 2: Training set 4: Training set 6: Training set 8: (181-200)
200 /(22-40) 200 /(62-80) 200/ (10-120 200 /(14-160' Training set 10:

200 (181-200;

Figure 5.1: 10- fold cross validation for a topic

The same 10-fold cross validation technique is applied for all the topics used in the research. The
advantage of this method is that every data point gets to be in a test set exactly once, and gets to
be in the training set 9 times. The disadvantage of this method is that the training algorithm has
to be rerun from scratch 10 times which means it takes 10 times as much computation to make an
evaluation in each topic in the experiment.

5.4.Evaluation Metric

Performance Evaluation of the Amharic essay scoring system is done using the percentage of

adjacent agreement between the system score and the human score and it can be defined as
follows:

* Adjacent agreement measures the percentage of times that the system score and the manual
score differ with some significance valde and it is given in the equation 5.1 in the next

page [46].
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Adjacent Agreement = % |Manual_Score — System_Score| < 0 (Eq 5.1)

Whered is the accepted threshold between manual score and system score.
It can be inferred from the equation 5.1 that the smaller the valuelod dest performance is to
be measured. The research used percentage of adjacent agreement in order to select the best
prediction of scores from the number of pre-graded essays pairs or M-weighted neighbors of pre-
graded essays which gives highest cosine similarity to the query essay.
Following the selection of the best prediction of system scores, the research used confusion
matrix which is commonly used visualization tool in the field of artificial intelligence. In our
research confusion matrix is used to map and match the human score and the best predicted
system score as shown in the Table 5.6.
Table 5.6: Confusion matrix between manual score and system score

Manual Score

1 2 3 4 5 6 7 8 9 10

System Score
O[NNI D WIN]| -

(IR
o

| % Total

As shown from the table, the column indicate the ranges of human score where as the rows
indicate the ranges of scores predicted by the system and the cell indicates the number of essays
or counts having the human score as indicated by the column and also system score as indicated
by row. It can be inferred from the table that as we move to the diagonal, the number of essay
predicted by the system is the same as that of manual score. On the contrary, as we move away

from the diagonal the system predicted essays varies from that of human score.
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5.5. Result of the Experiment

The research conducted 10 experiments in each topic by combining one test set and one training
set. Table 5.7 shows the number of experiments conducted in the research

Table 5.7: The number of experiments conducted in each topic

No Topics Number of experiments conducted
Topic 1 Essay written on Drugs 10

Topic 2 Essays written on Trade 10

Topic 3 Essay written on Transportation| 10

In order to simplify, the research combined the experiments based on their topics to have one
large scale experiment in each topic. The experiment which is conducted in each topic has two
objectives. The first objective is to select the best essay score and the other is to visualize the
performance of the selected best essay score with that of manual score.

In the first case, the experiment is used to select the best essay score which is done by taking the
average score of the pre-graded essays which have highest cosine similarity to the query. The
M>-weighted pre-graded essay pairs is used to predict best score is determined empirically by
measuring the percentage of agreement between their predicted score and the corresponding
manual score of the query essay.

In the second case, confusion matrix is produced to visualize the performance of the best
predicted score to their corresponding manual score.

5.5.1. Experimental result on topic 1:Essayswritten on Drugs

In this experiment the score of the essays on topic 1, which are 200 essays written anedrugs
predicted. Essay score prediction is achieved by taking the average score of the 10 pre-graded
essays which have highest cosine similarity with the query. The score prediction starts from the
first pre-graded essay (M=1) until the average of the last pre-graded essay pair (M=10). Table
5.8 shows the sample result of the experiment one but, the full experiment is fé\pukmdix

E.

> M is the number of pre-graded essay pairs which gives highest cosine similarity to the query
essay
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Table 5.8: Sample esSascoring result on topic 1: Essays written on drugs

Sys.” [Sys. [ Sys. [ Sys. | Sys Sys. [ Sys. | Sys Sys. | Sys Manual
No | Score | Score | Score | Score | Score | Score | Score | Score | Score | Score | Score
M=1 |M=2 |M=3 |M=4 |M=5 |M=6 [M=7 [M=8 [M=9 |[M=10

1| 5500 | 5.254 | 5.488 | 5.608 | 5.683 | 6.052 | 5.978 | 6.276 | 6.299 | 6.318 6.000
2| 3.000| 4.235| 4.484| 4368 | 4585 | 4.893| 5046 | 5.041| 4930 | 5.319 4.500
3| 6.000| 6.000| 6.800| 6.487 | 6.489 | 6.098 | 5678 | 5.598 | 5.534 | 5.865 6.000
4| 4.000| 3.505| 4.327 | 4.739| 5.371| 5.473| 5.338| 5297 | 5527 | 5.807 5.500
5| 6.500 | 5.276 | 5.513 | 5.632| 5.981 | 5831 | 6.112 | 5870 | 5.883 | 6.940 7.000
6| 5.000| 5.472| 5.801| 5379 | 5591 | 5338 | 5361 | 5.558| 5.605| 5.547 7.000
7| 5.500 | 4.762 | 4.999 | 4.756 | 4.803 | 4916 | 4.790 | 5.054 | 4.837 | 4.757 5.000
8| 5.000| 6.219 | 6.632| 6.485| 6.026 | 6.326 | 6.219 | 5975 | 5928 | 5.935 5.000
9| 4.000 | 5469 | 5.954 | 5.728 | 5.496 | 5.259 | 5.496 | 5.615| 5.655| 5.879 5.000
10| 6.000 | 5510 | 5.830 | 6.113 | 5.716 | 5.838 | 5.591 | 5.639 | 5.573 | 5.472 7.000
199 | 5.000 | 4.513 | 4.023 | 4.979| 4.790| 4986 | 4.850 | 5.169 | 5.258 | 5.233 5.500
200 | 4.000 | 5.248 | 4.834 | 4.875| 4.899 | 5.160 | 5.347 | 5548 | 5597 | 5.683 5.000

From this sample of essay scoring result, it is not possible to decide the best score among the 10
predicted scores by simply observing the table. Hence percentage of adjacent agreement between
manual score and each of the predicted essay score is performed to select the best essay
prediction.

The research conducted percentage of agreement by varying the theekdssddhan or equal to

0.25, 0.5 and 1.0 as shown in Figure 5.2. The thregheld 1.0 is used to determine the best

score prediction in the research. This is because in this threshold better performance of adjacent
agreement is found without over generalizing the result. In the case of using thiesheltl.0

even if high percentage of adjacent agreement can be found, it will over generalize the result,

hence not used in the research.

® In this case sample score is selected using the first 10 essays and the last 2 essays from the total of 200 essays in
topic 1
" Sys.Score is to mean System Score

59|Page



70%

62%
60%
0 59% 579 58% 59% . 58% 59%
550Gl 56%
50%
40% % o
)
7 - : 5 36%
30%
24% o,
20% Wﬁe%
/ o
0
10% r 4 900
0% T T T T T T T T T 1

M=1 M=2 M=3 M=4 M=5 M=6 M=7 M=8 M=9 M=10

ammm<=(.25

Figure 5.2: Best score prediction using percentage of adjacent agreement withl.0 for topic 1

Using the empirical result from Figure 5.2, the predicted score of using the average of 10 pre-

graded essay pairs (M=10) is selected as the best prediction of score with maximum percentage

of agreement of 62% with the corresponding human score as compared with the others. The line

curve further shows that as we increase the numbers of pre-graded essay pairs to compute the

average score the performance also increases.

Following the selection of the best prediction of score we can further visualize the performance

of the best prediction of the system score with manual score using confusion matrix as shown

below in Table 5.9.

60|Page



Table 5.9: Confusion matrix between Manual score and System score for topic 1

Manual score

3.00 | 4.00 | 4.50 | 5.00 | 5.50 | 6.00 | 6.50 | 7.00 | 7.50 | 8.00 | 8.50 | 9.00 | 9.50 | Total

3.00 | Q 0 0 0 0 0 0 0 0 0 0 0 0 0
4.00 | 0 Q 0 0 0 0 0 0 0 0 0 0 0 0
450 (1 2 2 0 0 1 0 0 0 0 0 0 0 6
5.00 | 0 7 2 9 3 6 1 1 2 0 0 0 0 31
550 |1 7 0 12 12 13 7 6 1 0 0 0 0 59
System | 6.00 | 0 4 2 9 4 15 8 11 3 7 3 1 1 68
score | 6.50 |0 1 0 3 2 2 7 5 0 1 0 1 0 22
7.00 | O 0 0 0 1 1 2 2 0 2 0 2 0 10
7.50 | 0 0 0 0 0 1 0 0 1 0 0 1 0 3
8.00 | 0 0 0 0 0 0 0 0 0 1 0 0 0 1
8.50 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9.00 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9.50 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total | 2 21 6 33 22 39 25 25 7 11 3 5 1 200

It can be seen from the confusion matrix most of the score is concentrated around the diagonal
escalating the performance of the system on the contrary, there are also some scores which

deviate from the diagonal these account for the degrading the performance.
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5.5.2. Experimental result on topic 2:Essay written on Trade

In this experiment the score of the essay on topic 2, which are 200 essays writtmheanre

predicted and their performance is measured using percentage of adjacent agreement and
visualized in confusion matrix.

Essay score is predicted using the average of 10 pre-graded essay scores which have highest
cosine similarity to the query essay. Table 5.10 shows the sample result of the experiment 2 but,

the full experiment is found iAppendix F:

Table 5.10: Sample of essay scoring result on topic 2: Essay on trade

Sys. Sys. Sys. Sys. Sys. Sys. Sys. Sys. Sys. Sys. Manual
No | Score | Score | Score | Score | Score | Score | Score | Score | Score | Score | Score
(M=1) | (M=2) | (M=3) | (M=4) | (M=5) | (M=6) | (M=7) [ (M=8) [ (M=9) [ (M=10)
1| 6.500| 5.340| 4.600| 5.629| 5.699| 5.431| 5.696 5.619 | 5.267 5.420 4.00
2| 5000 4501| 4.830]| 5.113| 5.374| 5.393| 5.078 5.242 | 5.218 5.379 4.00
3| 5.000| 5.500| 5.002| 4.754| 4.991| 5.389| 5.208 5.470 | 5.323 5.475 3.00
4| 5000 5500| 5.002| 4.754| 4.991| 5.389| 5.208 6.470 | 5.323 5.475 9.00
5| 4.000| 4.932| 4.654| 4.949| 4958 | 4964 | 5.291 5.485 | 5.486 5.441 6.00
6| 7.500| 6.516| 6.347| 6.630| 6.896 | 6.426| 6.714 6.628 | 6.127 6.212 6.50
7| 7.000| 6.530| 6.675| 6.401| 6.231| 6.350| 6.370 6.327 | 6.294 6.267 8.00
8| 7.500| 6.501| 6.666| 6.271| 5.853| 5.255| 5.354 5.429 | 5.385 5.442 5.00
9| 4.000| 5.209| 6.097| 6.430| 6.253| 6.135| 5.982 5.865 | 5.669 5.842 5.00
10| 4.000| 5.209| 6.097| 6.430| 6.253| 6.135| 5.982 5.865 | 5.669 5.842 4.50
199 | 7.500 | 5.370| 4.934| 4.725| 4.948| 4.808 | 5.327 5.183 | 5.261 5.282 3.00
200 | 6.500| 6.744| 5536 5.769| 6.006| 6.161| 6.273 5.348 | 6.498 6.459 4.00

From this sample of essay scoring result, it ispossible to decide the best score among the 10
predicted scores by simply observing the table. Hence percentage of adjacent agreement between

human score and each of the predicted essay score is performed to select the best essay score
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prediction. Figure 5.3 shows the percentage of agreement by varying the théessidhan to
0.25, 0.5 and 1.0. The threshald= 1.0 is used to determine the best score prediction.
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Figure 5.3: Best score prediction using percentage of adjacent agreemet withl.0 for topic 2

As shown the line curve in Figure 5.3, the predicted score of using the average of 8 pre-graded
essay pairs (M=8) have a maximum percentage of agreement of 59% therefore, it is selected as
the best score prediction of the query essay. The line curve further shows that as we increase the
number of pre graded essay pairs (M) the percentage of adjacent agreement increase until M
reaches 8, it then started to decrease. Following the selection of the best prediction of score we
can further visualize the performance of the best prediction of system score with manual score

using confusion matrix table as shown below in Table 5.11.
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Table 5.11: Confusion matrix between Manual score and System Score for topic 2

Manual score
2.00 | 3.00| 3.50| 4.00| 4.50| 5.00| 5.50| 6.00| 6.50 | 7.00| 7.50| 8.00| 8.50 | 9.00 | 9.50| 10.00| Total
2.00 | C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
System | 3.00 | O Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
score | 350 |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
400 |1 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 2
450 | 2 1 0 4 a 1 1 0 0 0 0 0 0 0 0 0 9
5.00 | 2 3 1 6 0 8 2 3 2 3 0 0 0 0 0 0 30
550 |1 2 1 8 3 8 4 5 1 2 1 0 0 1 0 0 37
6.00 (O 1 0 5 1 9 5 12 4 10 4 0 0 2 0 0 53
650 | 1 0 0 2 0 2 3 5 2 9 2 1 1 0 0 1 35
7.00 (O 0 0 1 0 1 0 0 0 13 2 6 0 2 0 1 25
750 | O 0 0 0 0 0 0 0 1 1 Q 0 0 1 1 0 4
8.00 (O 0 0 0 0 0 0 0 0 0 0 2 1 1 0 0 4
8.50 | O 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0
9.00 (O 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 0
9.50 (O 0 0 0 0 0 0 0 0 0 0 0 0 0 o] 0 0
100 |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o] 0
Total 7 7 2 27 4 29 15 25 16 38 9 9 2 7 1 2 200

It can be seen from the confusion matrix most of the score is concentrated on the diagonal
escalating the performance of the system and some even lie on the diagonal itself showing the
exact matching between the system and human score. On the contrary, there are also some scores

which deviate from the diagonal which account for the degrading the performance.
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5.1.1. Experimental result on topic 3:Essay written on Transportations

In this experiment the score of the essay on topic 3, which are 200 essays written on
transportation are predicted and their performance is measured using the percentage of adjust
agreement.

Essay score is prediction is achieved using the average score of pre-grade essay which have
highest cosine similarity ranging front' pre-graded essay (M =1) to 10th pre-graded essay
(M=10). Table 5.12 shows the sample result of the experiment 3, but the full experiment is found
in Appendix G:

Table 5.12: Sample essay scoring result on topic 3: Essay on transportation

Sys. Sys. Sys. Sys. Sys. Sys. Sys. Sys. Sys. Sys. Manual
No | Score | Score | Score | Score | Score | Score | Score | Score | Score | Score | Score
M=1 |M=2 | M=3 [M=4 | M=5 M=6 M=7 M=8 | M=9 M=10

1| 7.000 | 7.000| 6.676 | 6.284 6.323 6.652 6.697 | 6.505 6.454 6.459 6.50
2| 4000 | 4.487 | 4.649| 4.497 4.869 5.199 5.173 | 5.327 5.139 5.400 4.00
3| 8000 | 7510 7.182 | 6.419 6.530 6.686 6.867 | 6.883 6.842 6.953 6.00
41 5.000| 5.705| 6.111| 5.618 5.878 5.209 6.586 | 6.282 6.252 6.134 4.00
5| 7.000| 6.763 | 7.154 | 6.882 6.904 6.074 6.670 | 6.821 6.890 6.633 4.00
6| 6.000| 6.499 | 6.995| 7.244 7.392 7.410 7.492 | 7.433 7.493 7.397 5.00
7| 4.000 | 4.000| 4.312 | 5.637 6.075 6.372 6.520 | 6.349 6.264 6.375 4.50
8| 8.000 | 7.536 | 7.996 | 7.997 7.998 7.763 7.393 | 7.346 7.362 7.234 6.00
9| 6.500 | 6.747 | 6.181 | 5.649 6.293 6.326 6.145 | 6.247 6.221 6.106 4.00
10| 7500 | 7.743| 8.151| 7.154 7.125 7.105 6.678 | 6.716 6.693 6.862 8.00

199| 6.500 | 6.988 | 6.831| 6.754 6.615 6.208 6.045 | 6.215 6.193 6.221 6.5000

200 | 4000 | 6.346 | 6.712 | 6.066 6.243 6.046 5.777 | 5.745 5.568 5.653 6.0000

From this sample of essay scoring result, it is not possible to decide the best score among the 10
predicted scores by simply observing the table. Hence percentage of adjacent agreement between
manual score and each of the predicted essay score is performed to choose the best essay score

prediction. Figure 5.4 shows the percentage of agreement by varying the théekssddhan to
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0.25, 0.5 and 1.0. The thresholdis<= 1.0 is used to determine the best score prediction in the

research.
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Figure 5.4: Best score prediction using percentage of adjacent agreemeant withl.0 for topic3

Using the line curve in Figure 5.4, the predicted score of using the average of 6 pre-graded essay
pairs (M=6) is selected as the best prediction of score with maximum percentage of agreement
52% with threshold valué <= 1.0. It can also be interpreted from the table that as the number

of pairs increase the percentage started to decrease steadily. Following the selection of the best
score prediction we can further visualize the performance of the best prediction of system score

with manual score using confusion matrix as shown below in Table 5.13.
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Table 5.13: Confusion matrix between Manual score and System Score f@& topic

Manual score
2.00 3.00 3.50 4.00 | 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 Total
2.00 (¥} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3.00 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3.50 0 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4.00 0 0 0 ol 0 0 0 0 0 0 0 0 0 0 0 0 0
4.50 0 0 1 0 V] 1 0 0 0 0 0 0 0 0 0 0 2
5.00 0 1 0 3 0 4 0 0 2 2 1 0 0 0 0 0 13
System .
5.50 0 0 0 3 0 1 5 3 2 4 1 1 0 1 1 0 22
Score 6.00 1 3 0 7 1 2 3 11 5 7 5 3 0 0 0 0 48
6.50 0 1 0 1 0 4 1 10 S 9 3 6 1 3 1 0 49
7.00 0 0 0 0 0 3 1 6 3 4 6 7 3 4 0 0 37
7.50 0 0 0 0 0 1 0 2 0 2 2 5 1 0 0 0 13
8.00 0 0 0 0 0 0 0 2 0 2 0 3 4 1 1 2 13
8.50 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2
9.00 0 0 0 0 0 0 0 0 0 1 0 0 0 Q 0 0 1
9.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0
10.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0
Total 1 5! 1 14 1 16 10 34 21 31 18 23 10 9 3 3 200

It can be seen from the confusion matrix that most of the score is concentrated around the
diagonal escalating the performance of the system. On the contrary, there are also some scores

which deviate from the diagonal which account for the degrading the performance.
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5.2.Discussion of the Results

The research conducted intensive experiments in three topics and shown promising results. Three
topics are selected to measure the performance of the system in three different domains. The
variation of results in each domain and the overall results are discussed in this section.

Variations of the performance of the Amharic essay scoringystem in each topic

In the first experimentgssayswritten on drugs the system performs relatively well having

percentage of adjacent agreement 62% which is because of the issues raised concerning drugs is

purely factual and there is less biasness when grading the essays among the human raters as
compared with the other essay topics as a result, the system performs relatively well.

On the contrary, the third experimemissay written on transportatiprthe system performs

relatively low compared with other experiments having the percentage of adjacent agreement

52%. The questions specifically topic 3 which were designed by Amharic department is not

purely factual €AAg® eap227 HE 9°77 PFFA? AALLANT PAL YT LB N4 10e-?). This is

because the first part of the question requires listing which is factual however; the second part

requires personal justification. Thus the questions is not purely factual which lead to biasness to

some extent accordingly, the human raters is also biased when grading the essay hence, the
performance is lowest than the others.

Factors that degrade the performance of AAESS

Other issues which have degrading effect on the performance of automated essay scoring system

are discussed below.

» There are many situations which accounts for the decrease in the performance of automatic
essay scoring systems. Among them, inter-rater agreement accounts most. This is because the
assumption in most of the AES systems is that grades given by human assessor describe the
true quality of an essay [33] thus essay graded by human is used in prediction of the system
score. Consequently, if there is some biasness in manually grading score between the human
raters then this accounts for the reduction of the performance of the system score. In order to
have better performance of essay grading system, there should be common consensus
between human raters in manually grading essay. In the case of the Amharic essay scoring
system, the human raters mostly scored essay independently using the specific essay grading
criteria. This results in variation of individual subjectivity between the human raters which

adds some biasness to the system performance.
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» The other factors that accounts for degrading the performance of the system is regarding to
the specific scoring criteria which is used to grade essays manually by human raters. The
scoring criterion which is found in the Appendix C is mostly based on the content of the
topic but there are also some issues included from the basic elements of essay which are
unity and coherence. These criteria especially that of coherence or flow of ideas in the topics
is hardly evaluated by the system but it is graded and given a score in the case of manual
score. This accounts for the variation of the grade predicted by the system and by human
raters.

* Preprocessing Component:this component has direct effect on the performance of the
system for instance the effect of stemmer component has aggressive effect in which two
words which are different in meaning may be stemmed to the same value for instance:
eGP+ (exams) and.fF (divorcees) are two different terms but they will be stemmed to the
same worg@.t [7].

» Dimensionality Reduction: -is one of the important steps in generating the LSA model.
There is a big problem related with this issue which is the selection of the right
dimensionality or the value of r, if the value of “r” is too large it renders the matrix too noisy
to be useful whereas if the value “r’ is too small, the reduced matrix will fail to capture the
real semantic structure in the document. The performance of the system is affected on the
finding of the optimal dimensionality.
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS
6.1. Conclusions

“Quality Education” has been enormously thought in minds of all academicians, institutions,
governmental bodies, and others. Yes it is true that quality should be the essence for education;
nevertheless, the increase intake capacity of educational institutions, shortage of skilled and
experienced academic staffs, shortage of academic resources, and many more have degraded the
quality of education. Therefore, to bring quality for education it requires a strong commitment
and hard work from educational community, the government and the nation at large.

From the educational community perspective, educational assessment plays a major role in
bringing quality for education. This is because assessment involves all activities teachers use to
help students learn and to gauge their progress [47]. As a result, improving the educational
assessment process has direct role in improving the quality of education and this research
focused on improving the assessment process through automation techniques which involve
using computer technology to perform student assessment. Essays are one of the most accepted
forms of student assessment at all levels of education and have been incorporated in many of the
standardized testing programs such as SAT, GRE and TOFEL [39].

Currently a “hot topic” in educational measurement is the area of automatic essay evaluation and
many researchers have developed automatic essay evaluation systems for different languages
using different methods. The results of these research works have shown that essay evaluation
can be automated and good results can be obtained.

In this thesis we have proposed a method to develop Amharic essay evaluation for factual topics
based on Latent Semantic Analysis. The design and implementation of the proposed system
involves the development of two general architectures which are LSA model architecture and the
Ambharic essay scoring system architecture. The first architecture generates the LSA model form
pre graded essays where as the second one uses the LSA model as input to predict the score of

the query essay.
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The research performed intensive experiments in three topics to measure the performance of the
proposed system in different domains. The performance of the proposed system is measured
using the percentage of adjacent agreement between the system score and manual score. The
result is found to be 62%, 59% and 52% for topic 1, topic 2 and topic 3 respectively.

The result shows that our proposed model is promising considering the first attempt to develop
AES systems for Amharic language however; further research is also required to increase the
performance of our proposed model.

At last, AES is a developing technology and many AES systems are used to overcome time, cost,
and generalizability issues in writing assessment. The search for excellence in machine scoring
of essays is continuing and numerous studies are being conducted to increase the accuracy and

effectiveness of AES systems.

6.2. Contributions of the study
The main contributions of this study are summarized as follows:

* To develop AES system large number of corpus is vital. Accordingly, the study prepared
large number of Amharic pre-graded essay corpus.

* The general architecture of LSA-based Automatic Amharic essay scoring is proposed

* The study identifies basic challenges in developing Amharic essay scoring systems and
the possible strategies to solve those challenges

» As plagiarism is becoming a serious problem in education, this study paves a way for
developing automatic plagiarism detection in Amharic for student essays.

* The research critically reviewed the performance evaluation measurement for AES
systems and identified that there is no standard benchmark and common measure used to
evaluate AES system. Most of the previous system uses correlation analysis as evaluation
metric. The research criticized the use of correlation as evaluation metric in AES systems
this is because of correlation doesn’'t measure the true relationship between the system
and the human grade rather it only measure the linearity relationship between two
variables in this case the human score and the system score.
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6.3. Recommendations and Future Work

The research on Amharic essay scoring being the first work did not extensively exploited all the

various and ultimate options that exists in order to develop effective automatic essay scoring

systems which can achieve the highest performance. Though, the research has investigated in

detail these issues and recommends for further work should be conducted to improve the

performance of the system through exploiting the following various alternatives.

The researcher recommends that automatic essay scoring systems should be used in
formative assessment role to improve the performance of students’ achievements. To
achieve this, automatic essay scoring systems need to be equipped with instructional
feedback component which enables students to improve their writing skills.

Though Amharic essay evaluation involves both content and grammar of the essay, the
research focused only on the content evaluation. Therefore further research demands the
development of the Amharic grammar evaluation as well in order to have viable
automatic essay scoring system.

In our research we have trained the model using pre-graded essays only but other
research should also incorporate domain representative texts such as textbook, articles or
chapters of a text during learning besides pre-graded essay which helps to acquire high
dimensional semantic representation.

In our research, to predict a score similarity measurement is performed using the standard
cosine similarity measure between the query essay and the LSA representation but the
researcher is also aware of other similarity measures such as Euclidean measure and dot
product. So other research should see the prospect of involving such similarity
measurements, and the effect of using different similarity measurements should be
experimented to select the best similarity measurement empirically.

The researcher adopted preprocessing component from previous work and experienced
some degradation of the performance particularly on that of stemmer component. So,
other researchers should give serious consideration on this issue and work on improving
the performance of the stemmer algorithm.

From several weighting schemes, the research only used local weighing to determine the
importance of a term within the document. This is due to the fact that the research used

only pre-graded essays for training, and as a result no global weighting is required. But
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other researchers should increase the training data to encompass domain representative
texts in addition to pre-graded essays and should use different weighting schemes to
determine the importance of a term within the whole documents. Moreover, experiments
should be conducted to determine the effect of using different weighting scheme on the
performance of the automatic essay grading to select the best weighting scheme.

* One of the contributions of this research is to prepare large amount of Amharic essay
corpus. In preparing the corpus the research is aware of the subjectivity and biasness
nature (Inter-rater agreement) of the manual essay grading process and to counter this
problem the research further prepared specific and detail criteria to grade an essay but
this by itself does not able to remove the biasness between the two human raters that the
research used. So further research should be conducted to solve such problem on
preparing essay corpus. The research identified that using more than two human raters
and taking essays score in which all human raters agree up on can circumvent biasness
but this demands further research.

» The study used the average of 10 weighted neighbors in order to predict the score of a
query essay. It further believes that using the average of more than 10 weighted
neighbors with the highest cosine similarity to the query should be assessed empirically
in order to have best score prediction.

» The research investigated that there is no standard evaluation metric used to evaluate the
performance of AES systems [45].Hence, further research is needed to develop standard
and reliable measurement to measure the performance of AES.
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Essay Scoring Criteria for

PaVLAt T apavH§ avpd CAoT

Amharic Literature

10 | heLBPT 44,9 Ph. 1 AOFPC LPAT JOCoR ach+ 0
6 0,37 h8LE T . 0,39 TIN44.0 .OmI3T AT | oM PN | o3I
. OYEF (0T LI0LEPT PIPANPT P70C Aol APTS | AP
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Annex B: Sample Essay Exam

PATICT OU-G 4G
avavs,@. 190t Coa T80T AL M00-150 PAT TINECP 95/94:::
av<fyv 9. 8. TCrav .

TOE 1- AN ALTHI 0T PTG ACHT AT8.0-9° NATLELCAT TIhNE-PGT ANTTLEE PO NAES “ING-?

PO 2:- 0101 AT 97 91T Lt FA? ATFIITFON A&t L109N?
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PPE 3 PANI® PavA3 M HE, I°77 Pt dA? AALLANT CALTE LLEI° AES- “106~?
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Annex C: Sample Essay Response Exams
Domain 1: Essay on Drugs

1.

ALTHAL 0% TNt A& @« A4PC NAMTF@- 27I00S PTINANA Thed @ AT8LmPI® aPAThA PoLUPY
Pav@yt KRYE ALPT ACRE (U1 O a7 nHALR VICT OL VIC OO 299105 AT.U-9° NUIC
O FALE ANALPT AZE AFha®- ATFALE ANAOPT (10T 10&PT ATt S044dei: ATHY
AT eULLCATT TN 4T MPANE Lo9° ALY 0 +mPol AP T i LH (FhhaTo-
ARPPCRFO: @00 AATILTN FIPEY gavCae aom@F@-7 aon® (Lt PLCON HUIP +14-6-@-
AP U1 PO ITEYE AGPLA® AFALR PANAHC OAFPT Lo0MN:: OHY o0t O HG AT
LGN NAMPAL ATALE VNP PO 2420000 AT U3 @<7 (ravAlrE L9° NA(HT @
ALTHT 021 (V1 @ 198 OGATLePm- POF®- +70 0LL LAA (HUP AL @ OCYP (P-+7
ALMPI® A0S P IE NTIPA PANT T, U-3F SHANTA::

ALTHIC 02T hO9PCTS hNAT havfO5@- (AL Po1.019% TICT TFO- W 0% P70« (1939°
PHATNFD- W78 A0« (L2097, Nt mPparF@- 1BA (0 AATLPES PA 06+ A1LPETT avhdt ANTLLPIP
O AATLLTHH 10 NATFFD- RILIPWAD- AWM 02FR08PT @-myPT GFO APAN LCLT
TLPGG ParANNTY avpbil RFAA AIHLY 0FT (104 PPI° AL AATILD-( (W PHNANAG (LPHPDC
eATTI VIP ACIPE AATLOALNT U-ATHI® OLAMPTLPE 271.LCA-F NMI° ADC (T PACT HE
10 RUNPAFG COLHOE A 1MCTT AP'r ANQLLTF AP? TP AL e9.00F 17 Oto? 194 ONEF
10 KIHU ALTHAC 02T NAPT AL ANAR AIANGPS AnTILeP 14 1F7 LLCAN APAN A7 A0 AAN
P OMF 667 LTLMHOE TTHA ALN AACP ORI APIT AALT LT ANPT LTAN LU LA
AAROZ ANIANG T9C @RI N9TVNLAN PIANT ALLCANT STAA::

ALTHIT A& TI0T AOI°CT ALTHH 099010 (167 W1&H06- PTLLLCAS ANGHS PG avFdh 9.0 AT
0% 10<:: AU+ L (PA V141 0&A0P V1 OF (P o°71 ONeTT v (9P0sehT AL L17A::
09N VeOF AL N1PANE LA AL 6% Pol.mPbd® (@ haA®- IC +OTIPOR aoFC ALTAIP
PPNICEI® A&7 AMPI® L4CE HLARNS 297010 A7 NATLLNS NUNCTAN IC APOTITN T &F 1l
O teno969° €77 PHAPLDT - +1RGR AS SNCHI NATLLLCITD ANFITE LIONTFPA::
VALHANI® QIHY o0t PPN2eRT PART T PTLPT PINEPA:: (ANTTL, 18 ArovAbt hIHY 0%
tmPol OAPT FPVCHFOT ATIRLT L1824 WILIPIC FPUCHTFOT CAD Ol (LeH AT
PILLTHEY TIHA AAFOF ATI99AT (L AA“LEMé DOLFAN FNA AL ALOCS. (AN (9PmC 4.7
PHIANMT LAAN AI0T AATLMC ADGIOLLP P07 arfe:: ONAAVFD- AL (F ALPT (W14t
ADGa), AR T favm:: PNTLEIC PHY (k0 AAN PULPID: NANHG D @AVE Y4400 10+ oM
VNLATAN LA° AIPLT HD PIPIND- QAT @Mk (HY ALTE A0 NHPH AP HD AATLM4 U1SE
NADSTY, L1878, FPGHT::
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Domain 2: Essay on Trade

L P ATEYE 19%F AT (TML) AT PPt Sntdd ATFIFTFOP PINAD AT 10%
PAMD AP ATPHE 10 QY LA AT (THL) AGPTG AT87L 1ICTT 0PTH A%
PRCIPA:: av PNt LA 198OS TH. NLAMNTS 7L+ Akt avnt 4t (L)
N12LM-9° NTHO® L15A:: (Hemo149° a0t N1P&PT AL PNP RPPC 70.LLC1D+ NAPI®
0AL ?7,0m<+7 11T HadFae M+aeMAT P A8 AMSG THOP A28mPI° PLCIA NAMmPAL
1987 TG a7t (1Y ARYH aP71eF N FO<7 ALNGD S FAN::

2. P& ATEEE TG AT Ptk LPT v-AEYIP A9TA £LE 1SN ME LA av Pt Ad:: (IHY
U3 A (9040 O ANLALDY . ATRETHS TILI® Fae) ™y APT (PR IHO<T PLCIA::
NIHY 33 Pt O FALE V1P 06PT N1I&PT e Oavt +ULO<T P4 L150:: (AT97E:
U23PT U7 QG T WPUIP a0t OSSN0 av e Adi: TIATIR AT PAACION PO
NoR,a°CG Tot LONFDY PG @-qT ATHO (994N L71NCNC AT (LG SF0A::
a PR LUTT (- DA LATPSTOMES aPm? PAL PG NGLT AT &FPA::

3. 097F @G AT OPSTE 918U AP? Pt La9° Nadrk avhhd PS 299,040+ +0C
LELPA AIPCT ARG CATVPEY GAYE AT9.UI° RUISET hav P PN 0L N970AF hoTvnzan:
PhLa 0. ¢ Fee T QP PPCETFT N9 AGET TIndl @9 NPT ITErE ATOPE
VTN APRLCNH 9&4°1% Tl L9 PEY €At hhdt L@ OC NTINNP {oPE PN
ALTIOF NTLFAD- vbF HALDY PG TIPLA AP Q91T L9 §AYE hadt Fadt 0.0 D¢
ATINOP° LA I PUIET ADTIL (9150 avAhe PPCETT L €98 hAFO- gty
10&PF (a0t 1@-:: 1IC 7 It AIHUT AhAat M\ M0t esAmc eFAd:: Lu°
1I&PT NAPCFT PTHET °CT il AL ORI (vt 2L hritavid: P @Il
NP OrC @21t APSTC ALLCT AATLTFA OFFA aPm? LENMéE NAPT LT Plt Pt
MO 9147 WL TG ALPav 0T T Pt P TINEI® NPAN PO ATF PTLFAVFOT 16T
PGP BT (oohdd AVNLTON FATETS 1L0<F £IGHN AP0t T14 10-::
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Domain 3: Essay on Transportations

1.

PANI® 0aP22 HE, AW 11C7T Phd A AIHUTIP H&PTF QVAPS HaPGP 1A7 ATNEATFD- ATTFANT
NOWAR H&PT avhind A704F APAA, 40 (Pe AUS “1aP)\ OH+ 097 ORI° PAD-T AR NATE:
NF ©L AA 0F ATIRAN ARTHE H&PT IR Lmean:: HavGP eavaaf HELPT A7
PIPIMEF D LaP avn.§ aoCnl AD-CTAT ANC I°HC AhA OHF FF@- hIHU hQUAP Pavaaf
H& PTIALTFD- AMI° 2.7 PPGFD- 10 AAD- VAP PaA2 H&GPT NPNAG @V AhAt AL
NF 7 29l.mPav-t HorGRPE NHY OHem14 NAPC AL TH N99€:49 ARTHE 1.6 LB F i
AGI° PAAT® av32 Y HE, Hé PRLONT 46 NMIP 099.LOL7TP 10-:: (1HALI® HAPGP h@D-CTATT
NAAFT @O DAZE VIC OL AA UIC AU NATE AUTC OF AA AUTC N9PN4C PoL.eLCTHT
EPrt 0N AN 10 7 OPT PTLLNLNe POHALR PornG AT NP IFOI 1P
NGPIFFO NP hPLT 10+ MAMPAL AATTTT PRANTNT P22 HE AMPPI® NAD- AP OrC
U3 AL 2V 10+ TIR0A AD-T APAP TD-::

Pava2 T HE, A@- hNJ NF aPHPOC hEavl hhh Av<? &40 PPmA HE '10-:: AAM: AIL AUt
AATN440F Havy eam- A 0 NF PILHPOLD: (A4S 1297 T (oeaat 10 ool
NPT AL QAVL 014406 M0PAe ATEU-9° NF19PAG HIPT ALE9® HavGt ALINIAVFD $2:1A
AT AAME (0440 HoPY La9° am- (HINChS NerChlS NAG-CTA? higd 0F GHPOL-A
Ne0h head 20 aPhS Adh e Pt +ANCEPTT ATmed® NOVC L9° 0770 BANPT
Ahh e aoChF &40 2mPTIN NAU-F Okt 0aP227 HE, NANT ®L Adt PHaPT NavgPM)t AL,
LIFN NMI° 4N ANCTT AOCTATTI® AARWYE LOAN (AMPAL P33 AT Nk
AMATT neemed® A0t AT AO-CTAT AL TLCAA LLLAA TN PTIRIAND- (N (DAY
AATI® a8l A TA A

NAAG® @-QT I ARYTTE 00P33 H&PT L7150 (1&C I PINLS hON AT PAD- QYAP aP33H
10 S ND-I° PAUL POPAe 0440 AG PaPAANT QUAR apa3 M PTT Pntdd:: AAD- Lo9° HavGP
Pav22 M W1t AP (HY eoLnt19° oo GF h@-CTAT avCh(lE BANE av7hes-nC AG PaPannt
CFO:: (AN AL PaP33M HE NLH OL 1LH 4M7 A&t hPAP AG (MI° Aetidbd aoPid::
L@ hQUAR aoa3 W @L HaPQP avaa3 W heHAAA PooM j@-<:: hATOAT o3 @L o+C
a@AOM- 10 (O+C aRMPT AL PHALE AD-P APaPA) avPdiv:: APAA AGE NAD-CTAY
POAM PR TIATI° TARTT AT PULeATA aPTeeC HACHEA:: LU 091.040@« ava3 Y 2.MY
AT AL ALl (T 1D+
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Annex D: Manual Essay Scoring Criteria

Question Criteria (10 points)
Number
Unity (2 points) Coherence (2 points) Completeness( 6 points)
— a
o _ = o = =
s |& [& |¢& < |z
2 - ) = =
E 2 |5 5 |2
= k5 E S 5 3
9 = 5 2= ) s
= > z =5 @) z
1 Definition  ( 2pt)
Transmission (2 pt)
Effects (2pt)| Social
economical
2 What and who ( 3pt)| Merchants
Customers
Government
Trade Relationship&3pt)
3 Types (4 pt) Animal
Land
Sea
Air

Level of development (2pt)
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Annex E: Full Experiment of Domain 1

Where:0; the cosine similarity angle of i where i
ranges from 1 to 10.
SG; is the calculated score of i nearest neighbor

pre-graded essays and MG is the manual grade.

8, |SG1| 6, [SG2 6; |SG3]| 6, |[SG4 0. |SG5 | 6, |SG6| 6, |SG7 | 65 |SG8 8, |SG9 | 6,, | SG10[ MG
t1.1 | 66.17 | 550 | 66.87 | 5.25| 6863 | 5.49 | 69.02| 561 69.17| 568 69.17 | 6.05| 69.69| 5.98]69.81| 628 69.82| 6.30[ 69.90 | 6.318 | 6.000
t12 | 6781 [ 3.00| 6834 | 424| 6896| 4.48| 6956 | 437 69.75| 4596982 | 48| 69.83| s5.05]|69.87| 504 7029 4.93[ 7044 | 5319 | 4.500
t1.3 | 67.12 | 6.00 | 6838 | 6.00| 69.14 | 6.80| 69.34 | 6.49| 69.51| 6.49|7020| 6.20| 7023 | 5.68| 7047 | 5.60| 70.49 | 553 | 70.55 | 5.865 | 6.000
t1.4 | 6981 400| 7021 | 350| 7038 | 433 7054 | 474 | 7101 5377109 547 | 7117 | s534|7143| 530 7207 | 5.53 | 72.12 | 5.807 | 5.500
t1.5 | 69.84 | 650 7071 | 5.28| 7090 | 551 7093 | 563 7226 | 5.98| 7291 | 583 | 7336 6117338 5.87| 73.46| 588 73.77 | 6.940 | 7.000
t1.6 | 6556 | 5.00| 6828 | 547 | 6840 580 69.36 | 5.38| 69.39| 559 69.46 | 534 | 69.48| 536]69.55| 556 69.65| 5.60 [ 69.92 | 5.547 | 7.000
t1.7 | 64.74 | 550 | 65.56 | 4.76 | 66.54 | 5.00 | 66.58 | 4.76 | 66.98 | 4.80 | 67.00 | 4.92 | 6730 | 4.79 | 67.58 | 5.05| 67.85 | 4.84 | 68.00 | 4.757 | 5.000
t1.8 | 73.18 [ 5.00 | 7401 | 6.22| 7442 663 7540 | 649 | 7576 | 6.03| 7618 | 633 | 7638 | 6.22]7715| 598 77.15| 5.93| 77.24 | 5.935 | 5.000
t19 | 6639 | 400| 6739 | 547 6870 595 69.22 | 573 | 69.46| 550 6953 | 526 | 69.69 | 5506993 | 561 69.96| 5.66 | 70.02 | 5.879 | 5.000
t1.10 | 67.24 | 6.00 | 68.17| 551 | 6869 | 583 | 69.02| 6.11| 69.96| 5721|7033 | 5.84| 7042 | s559|7079| 564 7087 | 5577094 | 5.472 | 7.000
t1.11 | 66.79 [ 5.00 | 6769 | 451 | 67.84| 434 6788 | 4.26| 6780 4316797 | 426 6798 | 4.43|6866| 463| 6886| 482|688 | 479| 550
t1.12 | 6591 [ 650 | 68.01| 650 68.02| 569 68.75| 541 6880 552 69.19 | 568 | 69.32| 5586968 575 69.69| 594 6982| 590 6.50
t1.13 | 64.74 | 550 | 65.42 | 4.76| 65.95| 5.00| 66.11| 561 | 66.27| 5306683 | 493 | 67.23| 4.80|67.28| 5.01| 6757 | 5116769 500| 5.00
t1.14 | 69.23 [ 6.00 | 69.81 | 5.01| 69.88 | 534 7030 | 5.13| 7035 | 491 7068 | 5.49| 7086 | s5.29|7089| 537 7091 539 7104| 535| 550
t1.15 | 67.12 | 6.00 | 67.65| 6.00| 6767 | 6.83 [ 67.88| 650 | 68.41| 650 68.46 | 6.58 | 6859 | 6.22]6895| 6.26] 69.12| 6.01 6928 582 6.50
t1.16 | 64.64 | 400 | 6543 | 4.00]| 66.24 | 4.16 | 66.40| 485 | 6651 | 4986667 | 531 6715 s5.13|6750| 511 6750 5.26 6793 5.23| 6.00
t1.17 | 66.62 | 6.00 | 6753 | 6.25| 6820 552 68.44| 564 6887 532[69.17 | 535| 69.25| 537[69.45| 521| 6956 | 5246967 545] 5.00
t1.18 | 66.61 | 550 | 67.01| 5.00| 67.15| 550 | 6745 | 562 | 6757 | 6.09 | 6841 | 576 | 6863 | 552|6882| 551 6892 557(69.04| s5.42]| 400
t1.19 | 72.28 [ 6.00 | 7250 | 6.00| 73.28 | 5.84 | 7338 | 636 7435 | 6.48 | 7442| 648 | 7506 | 6.49|7524| 626 7532 | 6.23| 7532 6.40]| 6.00
t1.20 | 71.13 [ 8.00 | 7256 | 7.04| 72.89| 6.87 | 73.11| 678 | 73.14| 6.24 (7316 | 653 | 7326 | 638|7355| 610 7367 | 6.09|73.74| 617| 6.50
t2.1 | 6751 | 500| 69.39| 5.24| 69.76 | 484 | 7030 | 5.24| 7049 | 548 | 7054 | 58| 7079 | s5.83|7103| 579 71.04| 5877120 s5.78| s.00
22 | 66.11 | 6.00| 66.11| 500 6753 | 5.48 | 68.13 | 549 | 68.27| 530 6858 | 533 | 6880 | 5.49|6887| 543 69.04| 549|69.14| s5.44| 6.00
t23 | 6822 | 6.00| 6839 | 7.25| 68.49| 6.83| 68.77| 6.38| 69.88| 6.02| 7005 | 6.02| 7021 | 629]|7034| 614 7070| 607|708 | 611| 7.00
t2.4 | 6810 650 | 6822 | 6.75| 6823 | 6.67| 6899 | 6.63| 69.18| 6.41|69.21| 6.42 | 69.23| 622]6933| 620 6938 6.07|69.49| 6.11| 6.50
2.5 | 66.02 | 400 | 66.16 | 4.25| 66.93 | 4.49| 6864 | 4.15| 68.75| 4.40|69.78 | 457 | 69.98 | 4.82| 7029 | 5.13| 70.45| 5227050 5.29| 5.00
t2.6 | 6553 | 650 | 67.88| 4.83| 67.99| 585 | 68.15| 6.01| 68.23| 6.10 | 68.46 | 6.17 | 68.47 | 6.28|6854| 631 6893 | 6.286951| 620 5.00
t2.7 | 6650 | 550 | 68.04 | 5.74| 68.05| 4.85| 6837 | 4.89| 68.78| 4526895 | 444 | 69.16 | 438|69.49| 475 6969 | 4726970 456| 6.00
t2.8 | 64.66 | 550 | 66.17 | 574 | 66.99 | 567 | 67.20| 563 | 6754 | 5516757 | 567 | 6766| 550|67.76| 520 6794 | 507 |6820| s5.11| 6.00
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t2_9 68.70 | 5.00 | 69.93 6.70 | 69.99 | 6.63 | 70.05 6.60 | 70.27 6.09 | 70.28 | 6.49 | 70.66 6.35 | 70.75 6.13 | 70.98 6.11 | 71.04 5.91 5.50
t2_10 | 66.38 | 550 | 67.15 6.24 | 67.22 | 5.83 | 67.53 599 | 67.67 6.29 | 67.84 | 6.24 | 67.95 6.35 | 68.09 6.31 | 68.51 6.33 | 68.61 6.10 6.00
t2_11 | 62.70 | 5.00 [ 62.75 525| 63.63 | 5.17 | 63.99 5.37 [ 64.29 530 | 64.80 | 533 | 65.21 5.15 | 65.28 5.37 | 65.30 5.28 | 65.52 5.06 4.00
t2_12 | 63.44 | 550 | 63.85 5.75| 65.66 | 5.19 | 65.69 5.51 | 66.24 5.41 ] 66.38 | 550 | 66.40 5.64 | 66.43 5.62 | 66.45 5.56 | 66.48 5.41 5.50
t2_13 | 64.87 | 8.00 | 65.47 8.25 | 65.59 | 7.67 | 66.17 7.02 [ 66.22 6.82 | 66.23 | 6.36 | 66.61 6.24 | 66.84 6.21 | 67.24 5.87 | 67.25 5.98 6.00
t2_14 | 6840 | 450 | 69.17 475 | 69.39 | 4.17 | 69.50 462 | 69.64 499 | 70.02 | 483 | 70.46 4.99 | 70.51 5.35| 70.56 5.42 | 70.69 5.28 5.00
t2_15 | 60.79 | 3.00 [ 61.95 3.74 | 63.34 | 494 | 63.53 471 | 64.41 4.58 | 64.66 | 4.88 | 65.32 4.96 | 65.46 5.08 | 65.88 5.08 | 65.93 5.07 5.50
t2_16 | 66.90 | 4.00 | 66.96 5.00 | 68.21 | 5.00 | 68.24 5.00 | 68.60 5.10 | 69.21 | 5.24 | 69.48 4.94 | 69.95 5.00 | 70.11 490 | 70.19 4.95 5.00
t2_17 | 62.75 | 4.50 | 64.27 474 | 64.83 | 515 | 65.23 4.87 | 65.25 5.09 | 65.30 | 532 | 66.06 5.34 | 66.53 5.36 | 66.63 5.32 | 66.91 5.39 4.00
t2_18 | 7044 | 4.00 | 70.95 474 | 72.17 | 6.09 | 72.75 6.07 | 72.85 596 | 73.31 | 6.04 | 73.69 6.10 | 73.77 5.86 | 73.93 577 | 74.21 5.98 5.00
t2.19 | 7131 | 8.00 [ 72.15 8.49 | 7236 | 735 | 72.38 7.14 | 72.39 6.52 | 72.83 | 6.52 | 72.83 6.38 | 73.08 6.33 | 73.24 6.40 | 73.27 6.41 8.00
t2_20 | 6740 | 6.50 | 67.68 7.25| 69.05 | 7.49 | 70.13 7.26 | 70.53 7.12 |1 70.58 | 7.33 | 70.87 6.89 | 71.53 6.84 | 71.54 6.76 | 71.66 6.78 7.00
t3_1 66.52 | 4.00 | 68.04 545 | 68.04 | 530 | 69.03 5.23 [ 69.21 5.28 | 69.26 | 5.24 | 69.26 5.48 | 69.27 5.60 | 69.46 5.65 | 69.50 5.49 6.50
t3_2 7190 | 6.50 | 72.14 6.00 | 72.83 | 5.84 | 73.08 5.88 | 73.18 6.00 | 73.35| 568 | 73.41 5.86 | 73.46 6.12 | 74.02 6.11 | 74.02 6.00 9.00
t3_3 65.80 | 5.50 | 66.07 575 | 66.66 | 6.16 | 67.44 6.24 | 67.58 6.29 | 67.87 | 576 | 67.87 5.73 | 67.98 5.52 | 68.28 5.57 | 68.29 5.66 8.00
t3_4 73.18 | 5.00 | 74.48 4.04 | 74.61 | 532 | 75.07 5.24 | 75.57 5.29 | 75.66 | 548 | 75.87 5.42 ] 76.30 548 | 76.88 5.44 1 76.89 5.58 5.00
t3_5 67.52 | 6.50 | 67.87 576 | 68.53 | 5.18 | 69.08 5.38 [ 69.15 540 | 69.19 | 542 | 69.68 5.36 | 69.71 5.50 | 69.86 5.45 | 69.91 5.40 5.50
t3_6 70.03 | 4.00 [ 70.85 449 70.89 | 4.82 | 71.87 534 | 72.07 5.85 1 72.10 | 5.63 | 72.36 5.41 ] 72.39 548 | 72.44 5.70 | 72.59 5.96 7.00
t3_7 68.76 | 5.50 | 69.75 6.48 | 69.81 | 6.32 | 70.06 6.00 [ 70.56 5.61 | 70.66 | 551 | 70.70 5.58 | 70.75 5.39 | 70.98 5.24 | 71.23 5.12 7.00
t3_8 69.82 | 850 | 69.99 7.25| 71.00 | 701 | 71.41 6.77 | 71.54 6.81 | 7193 | 700 | 71.94 7.28 | 72.19 7.36 | 72.26 7.27 | 72.42 7.10 7.50
t3_9 68.03 | 6.00 | 68.06 6.50 | 68.41 | 5.84 | 68.42 5.38 [ 68.61 5.11 | 68.71 | 5.34 | 68.77 5.29 | 68.83 5.32 | 68.83 5.23 | 69.15 5.21 5.00
t3_10 | 68.92 | 6.00 | 69.69 453 | 69.75| 4.68 | 70.65 476 | 70.86 5191 70.92 | 500 | 71.44 5.40 | 71.46 5,53 | 71.52 579 | 71.54 5.72 7.50
t3_11 | 67.40 | 5.00 [ 68.00 574 | 68.53 | 6.15 | 68.79 5.63 [ 68.92 5.70 | 69.11 | 5.67 | 69.32 5.58 | 69.55 5.57 | 69.63 5.51 | 69.89 5.55 4.00
t3_12 | 67.59 | 5.00 | 67.72 6.25 | 68.07 | 6.33 | 68.38 5.51 | 68.87 570 |1 69.38 | 543 | 69.72 5.85 | 69.77 551 | 69.84 5.56 | 69.90 5.51 6.50
t3_13 | 67.86 | 5.50 | 68.08 4.26 | 68.24 | 4.34 | 68.73 4.25 | 69.29 4.59 | 69.58 | 497 | 70.03 5.32 | 70.10 5.40 | 70.25 5.25 | 70.45 5.32 6.00
t3_14 | 69.08 | 4.00 | 69.69 4491 69.77 | 4.99 | 69.95 4.75 | 70.23 5.09 | 70.26 | 5.07 | 70.33 4.78 | 70.54 4.87 | 70.57 4.88 | 70.70 4.90 5.50
t3_15 | 69.67 | 7.50 | 72.49 7.04 | 7257 | 6.08 | 72.58 6.18 | 72.72 576 | 72.73 | 548 | 72.74 5.62 | 72.80 5.66 | 72.83 5.59 | 72.85 5.58 7.00
t3_16 | 69.68 | 5.00 | 71.43 524 | 7155 | 6.13 | 71.61 6.10 | 71.95 6.17 | 71.96 | 6.07 | 71.97 6.13 | 72.03 5.87 | 72.07 594 | 72.24 6.04 8.00
t3_17 | 72.21 | 4.00 | 72.77 449 | 73.03 | 580 | 73.11 573 | 73.34 6.46 | 73.40 | 6.31 | 73.59 6.19 | 73.64 6.29 | 73.67 6.37 | 73.94 6.14 6.00
t3_18 | 7046 | 7.00 | 70.56 8.25| 70.72 | 734 | 70.73 6.51 | 71.28 6.51 | 71.30 | 6.10 | 71.60 6.08 | 71.72 6.13 | 72.07 6.12 | 72.25 6.16 9.00
t3_19 | 69.32 | 5.00 [ 69.65 5.74 | 70.30 | 5.83 | 70.52 5.87 | 70.94 551 | 71.41 | 5.27 | 71.47 5.44 | 71.49 5.57 | 71.57 5.51 | 71.65 5.27 6.00
t3_20 | 70.16 | 4.00 | 70.59 6.23 | 70.80 | 5.82 | 70.82 5.62 | 71.19 530 | 71.27 | 550 | 71.30 5.50 | 71.54 5.56 | 71.59 5.71 | 71.65 5.74 8.00
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t4_1 69.36 | 5.00 | 69.88 6.23 | 70.16 | 6.16 | 70.72 6.36 [ 71.04 591 | 71.05 | 6.24 | 71.13 6.28 | 71.18 6.25 | 71.29 6.11 | 71.45 5.91 5.00
t4_2 69.16 | 4.50 | 70.22 5.48 | 71.17 | 5.64 | 71.25 5.85 | 71.37 5.88 | 71.62 | 590 | 72.03 591 ] 72.24 592 | 72.36 5.72 | 72.49 5.79 6.00
t4_3 68.20 | 9.50 | 69.94 6.86 | 70.11 | 6.74 | 70.14 6.81 [ 70.21 6.55 | 70.38 | 6.46 | 70.52 6.40 | 70.71 6.41 | 70.82 6.37 | 71.05 6.33 8.00
t4_4 64.10 | 5.50 | 64.43 5.00 | 64.89 | 5.17 | 64.89 4.88 | 65.97 4711 6649 | 4.76 | 66.62 5.13 | 66.72 5.23 | 67.08 5.10 | 67.13 5.28 6.50
t4_ 5 72.76 | 8.00 | 72.87 6.26 | 73.04 | 6.83 | 73.73 6.51 [ 73.76 6.41 | 73.85 | 6.02 | 74.40 6.09 | 74.50 6.14 | 74.53 6.33 | 74.54 6.25 5.00
t4_6 7250 | 4.00 | 72.81 499 | 73.15| 5.32 | 73.37 475 | 74.21 490 | 7423 | 483 | 74.47 492 | 74.57 481 | 74.67 494 | 74.80 4.94 7.00
t4_7 67.80 | 4.00 | 69.04 4.97 | 69.08 | 4.65 | 69.66 4.86 | 69.90 5.08 | 70.08 | 5.23 | 70.47 5.40 | 70.52 5.11 | 70.55 5.31 | 70.61 5.33 5.50
t4_8 65.08 | 6.50 | 65.61 5.26 | 66.32 | 5.34 | 67.05 598 | 67.65 598 | 67.85| 591 | 67.90 5.65 | 67.91 5.63 | 68.08 5.93 | 68.19 5.75 5.00
t4_9 66.33 | 550 | 67.01 6.24 | 67.61 | 6.49 | 67.94 5.88 | 68.14 552 | 6835 | 543 | 68.41 5.72 | 68.50 5.82 | 68.68 5.62 | 68.70 5.66 7.50
t4_10 | 72.29 | 6.00 | 73.55 6.00 | 73.79 | 6.32 | 73.85 5.76 | 74.15 5.80 | 74.47 | 599 | 74.60 5.93 | 74.83 5.99 | 74.83 5.78 | 74.92 5.80 6.00
t4_11 | 60.14 | 450 | 61.77 474 | 62.08 | 4.50 | 62.97 4.74 | 64.03 4.88 | 64.52 | 514 | 64.54 5.18 | 64.69 5.04 | 64.87 5.14 | 65.70 5.18 4.00
t4_12 | 67.27 | 7.00 | 69.28 6.76 | 69.47 | 6.52 | 69.92 591 | 70.14 5.83 | 70.37 | 5.54 | 71.09 5.54 ] 71.21 559 | 71.31 548 | 71.34 5.57 5.00
t4_13 | 69.03 | 6.50 [ 69.81 6.25 | 70.06 | 6.33 | 70.45 6.01 [ 70.64 591 | 70.73 | 593 | 70.98 5.80 | 71.16 5.88 | 71.19 5.90 | 71.41 5.95 8.00
t4_14 | 71.17 | 550 | 71.29 550 | 72.14 | 6.15| 72.60 6.23 | 72.72 6.57 | 72.75 | 6.56 | 72.83 6.48 | 73.00 6.36 | 73.03 6.38 | 73.05 6.34 5.00
t4_15 | 66.01 | 6.00 | 66.74 5.01 | 68.56 | 5.32 | 68.69 5.37 | 69.00 5.39 | 69.41 | 5.64 | 69.53 5.69 | 70.04 5.73 | 70.29 5.60 | 70.35 5.45 7.00
t4_16 | 66.41 | 7.50 | 68.28 6.78 | 68.72 | 5.89 | 68.89 5.92 | 69.10 6.03 |1 69.12 | 554 | 69.74 5.33 | 70.56 5.52 | 70.66 5.62 | 70.99 5.75 6.50
t4_17 | 59.22 | 5.50 [ 61.82 478 | 62.10 | 4.53 | 62.70 476 | 62.71 4.81 | 63.04 | 476 | 63.05 5.14 | 63.55 5.00 | 64.70 5.10 | 64.79 5.14 3.00
t4_18 | 67.05 | 4.00 | 69.18 495 69.31 | 513 | 69.51 498 | 69.71 498 | 70.19 | 5.14 | 70.30 5.19 | 70.36 5.05 | 70.62 5.10 | 70.68 5.18 6.50
t4.19 | 6691 | 6.00 | 67.31 6.25 | 67.59 | 6.00 | 68.15 5.88 [ 68.19 6.39 | 68.89 [ 6.49 | 68.90 6.49 | 69.04 6.49 | 69.30 6.44 | 69.31 6.44 4.00
t4_20 | 69.84 | 6.00 | 70.28 6.00 | 70.74 | 6.16 | 71.24 6.24 | 71.85 6.39 | 71.86 | 585 | 71.93 5.87 | 72.22 577 | 72.24 5.84 | 72.40 5.67 7.00
t5_1 7091 | 750 | 71.92 6.53 | 72.21 | 7.00 | 72.28 7.00 | 72.44 7.29 | 72.63 | 7.09 | 72.79 7.21 | 72.87 7.07 | 72.94 6.74 | 73.14 6.57 5.50
t5_2 68.23 | 6.00 | 68.89 5.01 | 69.62 | 549 | 70.61 5.14 | 70.69 5.69 | 70.81 | 5.74 | 70.93 5.36 | 71.20 573 | 71.51 6.08 | 71.65 6.16 5.50
t5_3 67.28 | 550 | 67.40 475 | 68.04 | 4.18 | 68.99 4.14 | 69.02 4.50 | 69.20 | 4.98 | 70.19 4.85 | 70.33 5.16 | 70.62 5.14 | 70.78 5.17 4.00
t5_4 65.65 | 4.00 | 65.97 475 | 66.07 | 5.16 | 66.88 5.12 | 67.12 490 | 6798 | 4.76 | 68.36 4.99 | 68.53 5.00 | 68.62 4.89 | 68.66 5.00 5.00
t5_5 67.76 | 5.00 | 69.38 5.72 | 70.19 | 5.97 | 70.31 5.86 [ 70.52 598 | 71.01 | 6.06 | 71.25 6.05 | 71.32 6.05 | 71.35 6.04 | 71.41 5.99 7.00
t5_6 67.72 | 6.00 | 67.89 5.00 | 68.14 | 5.66 | 69.06 5.26 | 69.09 570 1 69.23 | 558 | 70.14 5.37 | 70.18 539 | 70.35 5.40 | 70.65 5.45 6.00
t5_7 66.35 | 8.00 | 68.39 7.04 | 68.55| 7.03 | 68.72 6.66 [ 68.78 6.53 | 68.91 | 6.20 | 69.07 6.17 | 69.35 5.91 | 69.69 5.82 | 70.09 5.79 4.50
t5_8 68.59 | 5.50 | 68.62 575 | 68.99 | 5.17 | 69.21 5.13 | 69.25 4911 69.27 | 459 | 69.30 4.51 | 69.48 4.63 | 69.62 4.56 | 69.73 4.85 5.00
t5_9 69.03 | 6.00 | 69.92 6.24 | 70.16 | 6.49 | 70.63 6.25 | 70.64 6.69 | 70.75 | 6.58 | 70.81 6.22 | 70.81 6.07 | 70.83 5.95 [ 70.96 6.20 7.00
t5.10 | 6763 | 7.00 | 67.91 7.25 | 68.02 | 6.84 | 68.38 6.38 | 68.41 6.41 | 68.74 | 6.02 | 69.19 5.74 | 69.45 5.71 | 69.65 5.64 | 69.91 5.67 4.00
t5.11 | 64.18 | 4.00 [ 65.02 5.23 | 65.35| 5.16 | 66.09 4.88 | 66.25 548 | 67.37 | 556 | 67.37 5.55 | 67.54 5.61 | 67.82 5.59 | 68.05 5.68 6.50
t5_12 | 65.84 | 4.00 | 68.56 494 | 69.34 | 4.34 | 69.39 4.49 | 69.57 478 | 69.69 | 4.66 | 69.70 4.57 | 69.90 4.80 | 70.01 471 | 70.06 5.08 4.00
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t5_13 | 66.17 | 5.00 | 66.72 451 | 68.10 | 4.82 | 68.28 4.38 | 68.48 479 | 68.81 | 490 | 68.89 5.12 | 69.04 5.23 | 69.06 5.10 | 69.18 5.18 7.00
t5.14 | 6741 | 6.00 | 67.44 5.00 | 67.92 | 5.00 | 68.07 475 | 68.64 5.00 | 68.67 | 5.00 | 68.80 5.20 | 68.86 494 | 69.22 5.05 | 69.59 5.28 6.50
t5.15 | 73.13 | 3.00 | 75.02 512 | 75.03 | 5.24 | 75.28 5.54 | 75.34 6.02 | 75.56 | 5.69 | 75.61 6.08 | 75.71 6.43 | 75.76 6.17 | 76.00 6.11 6.00
t5_16 | 68.11 | 6.50 | 69.30 5.53 | 69.70 | 5.68 | 70.01 6.00 | 70.52 6.09 | 70.80 | 6.00 | 70.92 6.00 | 71.28 594 | 71.33 5.74 | 71.35 6.00 6.00
t5_17 | 69.30 | 6.00 [ 71.25 457 | 71.62 | 5.03 | 71.76 526 | 72.24 5.21 | 72.40 | 5.02 | 72.41 5.22 | 72.51 5.25 | 72.59 5.44 | 72.75 5.45 6.00
t5_18 | 6543 | 5.50 | 65.70 4751 66.05| 4.51 | 66.45 4.63 | 66.87 451 |1 6695 | 4.67 | 67.62 4.58 | 67.78 4.39 | 67.80 461 | 67.85 4.60 6.00
t5_19 | 65.92 | 6.50 | 66.34 526 | 67.96 | 597 | 68.35 5.62 [ 68.49 5.79 | 68.63 | 566 | 68.85 5.71 | 69.00 5.39 | 69.60 5.61 | 69.71 5.83 5.50
t5_.20 | 68.35 | 6.00 | 69.43 5.02 | 69.77 | 5.34 | 70.31 5.26 | 70.53 5.40 | 70.56 | 5.34 | 71.14 5.16 | 71.71 5.25 | 72.08 548 | 72.11 5.39 4.00
t6_1 66.58 | 6.00 | 68.05 6.00 | 68.35| 6.00 | 68.46 6.37 | 69.18 6.58 | 69.73 | 6.26 | 70.16 5.95 | 70.36 5.61 | 70.45 5.70 | 70.62 5.54 6.00
t6_2 68.52 | 450 | 69.02 499 | 69.87 | 5.16 | 70.02 5.24 | 70.26 481 7047 | 4.68 | 70.57 4.79 | 70.62 5.00 | 70.73 5.05 | 70.75 5.19 5.00
t6_3 64.60 | 5.50 | 66.25 6.95 | 66.35| 5.99 | 66.67 5.87 [ 66.93 6.28 | 67.39 | 6.56 | 67.64 6.21 | 67.76 5.83 | 67.85 6.11 | 68.26 5.91 6.00
t6_4 65.60 | 8.00 | 67.27 558 | 67.48 | 6.53 | 67.82 6.16 | 68.44 6.22 | 68.79 | 6.11 | 68.81 6.16 | 68.83 5.90 | 68.83 6.07 | 69.14 5.88 6.00
t6_5 66.18 | 5.00 | 67.78 548 | 68.31| 533 | 68.78 5.01 [ 69.55 5.20 | 69.59 | 5.32 | 69.93 5.41 | 70.21 5.25 | 70.23 5.17 | 70.48 5.29 4.00
t6_6 67.49 | 5.00 | 67.95 450 | 68.15| 5.16 | 70.23 5.58 | 70.32 5.66 | 70.63 | 6.10 | 70.65 5.82 ] 70.75 6.08 | 70.81 6.12 | 70.82 5.92 6.00
t6_7 67.48 | 4.00 | 68.33 3.51| 68.71 | 4.16 | 69.11 4.60 | 69.80 4.87 | 70.03 | 481 | 70.04 4.84 | 70.25 4.92 | 70.85 5.03 | 70.91 5.17 6.00
t6_8 66.53 | 8.00 | 66.64 7.00 | 66.88 | 7.50 | 66.96 6.63 | 67.63 6.51 | 67.64 | 6.43 | 67.76 6.37 | 67.90 6.32 | 67.91 6.34 | 68.18 6.31 5.00
t6_9 68.49 | 6.00 | 69.39 576 | 69.82 | 5.83 | 69.92 5.14 [ 70.15 541 | 70.20 | 550 | 70.42 5.64 | 70.87 5.80 | 71.27 5.82 | 71.28 5.84 7.00
t6_10 | 67.23 | 6.00 | 67.47 5.75| 67.79 | 5.67 | 68.90 5.39 | 69.38 5.32 |1 69.50 | 5.66 | 69.88 5.44 | 69.94 5.15 | 70.04 5.03 | 70.18 4.93 7.50
t6_11 | 69.89 | 6.50 | 70.74 5.28 | 70.86 | 4.86 | 70.88 4.89 | 70.91 4.82 | 7092 | 5.01 | 70.98 5.01 | 71.00 4.88 | 71.15 4.90 | 71.29 5.01 6.00
t6_12 | 66.47 | 5.00 | 66.97 5.00 | 67.62 | 4.67 | 68.26 4.87 | 68.40 470 | 68.63 | 4.99 | 68.76 5.13 | 68.77 499 | 68.83 5.10 | 68.94 5.24 5.50
t6_13 | 68.50 | 5.00 | 68.98 6.48 | 69.18 | 6.32 | 69.51 5.76 | 69.92 5.90 | 70.37 | 6.00 | 70.43 5.93 | 70.48 6.06 | 70.62 6.32 | 70.82 6.19 5.50
t6_14 | 66.17 | 6.00 | 66.52 5.50 | 66.79 | 5.50 | 67.79 6.46 | 67.84 6.37 | 68.96 | 6.00 | 69.58 5.61 | 69.90 5.31 | 70.03 5.38 | 70.04 5.25 7.00
t6_15 | 6797 | 5.50 | 68.24 525 | 69.98 | 5.64 | 70.30 573 [ 71.06 541 | 7142 | 542 | 71.56 5.63 | 71.61 5.62 | 71.76 5.45 | 71.85 5.45 7.00
t6_16 | 65.63 | 4.50 | 68.20 4.26 | 68.81 | 5.60 | 69.57 5.69 | 69.65 5.85 1 69.87 | 6.19 | 70.02 6.16 | 70.38 5.79 | 70.62 5.81 ] 71.01 5.88 8.00
t6_17 | 59.90 | 5.50 | 62.76 431 | 63.27 | 4.53 | 64.24 4.64 | 64.24 499 | 64.54 | 5.23 | 64.88 5.34 | 65.27 5.18 | 65.39 5.32 | 65.42 5.19 4.00
t6_18 | 57.20 | 550 | 58.13 476 | 58.85| 4.84 | 59.13 4.63 | 59.47 5.00 | 60.66 | 4.84 | 60.68 5.34 | 61.09 5.06 | 61.43 5.00 | 61.55 4.81 5.00
t6_19 | 64.48 | 5.50 | 64.57 6.00 | 65.70 | 6.00 | 66.00 6.00 [ 66.02 5.61 | 66.23 | 567 | 66.35 5.65 | 66.36 5.33 | 66.39 5.24 | 66.52 5.26 5.00
t6_20 | 64.81 | 4.00 | 66.16 449 | 66.62 | 5.62 | 66.66 6.33 | 66.97 6.17 | 67.17 | 6.30 | 67.19 6.61 | 67.79 6.47 | 68.02 6.42 | 68.04 6.19 4.50
t7_1 64.81 | 550 | 69.96 6.17 | 70.62 | 6.27 | 70.64 5.97 [ 71.06 598 | 71.08 | 590 | 71.15 5.85 | 71.28 5.75 | 71.33 5.83 | 71.64 5.85 4.00
t7_2 66.65 | 7.50 | 67.04 6.76 | 67.84 | 6.84 | 68.22 6.75 | 68.30 6.41 | 68.50 | 6.75 | 68.61 6.65 | 68.63 6.81 | 69.06 6.78 | 69.15 6.80 6.00
t7_3 66.42 | 6.00 | 66.44 550 | 66.83 | 5.67 | 67.84 5.63 [ 67.91 531 | 68.05 | 558 | 68.17 5.50 | 68.54 5.56 | 68.60 5.88 | 68.67 5.70 6.00
t7_4 70.09 | 850 70.21 6.75| 7091 | 7.16 | 71.26 6.88 | 71.52 6.81 | 71.78 | 6.36 | 71.83 590 | 71.84 5.79 | 71.87 6.13 | 71.88 6.12 6.50
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t7_5 66.82 | 5.00 | 67.59 549 | 67.63 | 5.66 | 68.34 5.50 [ 69.57 5.69 | 70.84 | 6.03 | 71.11 6.09 | 71.15 6.02 | 71.48 5.97 | 71.49 6.02 4.00
t7_6 66.57 | 6.00 | 66.90 6.99 | 68.35| 6.04 | 68.38 5.79 | 68.45 5.64 | 68.63 | 545 | 68.74 5.46 | 68.84 5.28 | 69.39 5.41 ] 69.51 5.51 6.50
t7_7 59.99 | 6.50 | 60.04 575 | 62.06 | 5.19 | 62.24 5.27 | 63.35 5.03 | 63.46 | 510 | 64.20 4.96 | 64.52 5.37 | 65.02 5.33 | 65.04 5.39 3.00
t7_8 62.74 | 5.00 | 63.19 6.24 | 65.22 | 6.32 | 65.69 6.25 | 66.37 5.83 | 66.42 | 5.77 | 66.61 5.40 | 66.62 5.59 | 67.15 5.53 | 67.17 5.53 4.00
t7_9 64.89 | 6.00 | 70.29 5.56 | 70.30 | 5.08 | 70.42 5.29 [ 70.58 5.14 | 70.92 | 5.20 | 70.99 5.38 | 71.04 5.39 | 71.46 5.35 [ 71.50 5.32 5.50
t7_10 | 60.63 | 5.00 | 65.81 4.09 | 6591 | 4.06 | 66.31 487 | 66.41 489 | 67.00 | 499 | 67.24 5.19 | 67.36 5.29 | 67.73 5.36 | 67.87 5.51 4.00
t7_11 | 63.89 | 3.00 | 64.04 4.25 | 65.25 | 4.33 | 65.76 473 | 66.10 478 | 66.93 | 497 | 66.97 5.31 | 67.08 5.28 | 67.30 5.14 | 67.40 5.03 4.00
t7_12 | 66.24 | 450 | 67.97 474 | 68.45| 4.98 | 69.32 5.11 | 69.39 5.28 1 69.71 | 571 | 70.51 5.81 ] 70.51 6.18 | 70.75 6.37 | 71.48 6.34 7.00
t7_13 | 66.86 | 6.00 | 69.07 5.05| 69.90 | 4.72 | 69.95 4.67 | 69.95 4.73 | 70.60 | 4.77 | 70.64 4.94 | 70.65 5.07 | 70.87 5.38 | 71.07 5.48 5.00
t7_14 | 6733 | 850 | 67.52 8.25 | 69.22 | 7.54 | 69.25 7.17 | 69.51 6.37 | 69.52 | 6.47 | 69.67 6.89 | 69.84 6.78 | 69.88 6.81 | 70.14 6.82 6.50
t7_15 | 69.28 | 4.00 [ 70.05 6.21 | 70.39 | 6.14 | 70.52 6.35 [ 70.76 6.28 | 70.88 | 6.24 | 71.24 6.14 | 71.57 6.00 | 71.58 6.05 | 71.64 6.10 8.50
t7_16 | 7097 | 550 | 71.17 550 | 71.48 | 5.01 | 71.64 537 | 72.29 5.49 | 72.43 | 5.26 | 72.60 5.56 | 72.73 5.44 | 73.27 5.55 | 73.35 5.31 5.00
t7_17 | 57.23 | 5.00 | 63.64 5.00 | 63.67 | 5.78 | 65.11 5.83 [ 65.15 530 | 66.46 | 563 | 67.18 5.74 | 67.42 5.55 | 67.75 5.54 | 67.78 5.49 5.50
t7_18 | 56.02 | 5.00 | 67.89 5.60 | 68.37 | 6.14 | 68.52 5.89 | 68.71 6.36 | 69.02 | 6.15 | 69.13 6.13 | 69.33 5.78 | 69.46 5.80 | 69.69 5.63 7.50
t7_19 | 65.85 | 5.00 [ 68.15 6.19 | 68.55| 5.97 | 68.58 5.98 [ 68.71 598 | 68.73 | 590 | 68.93 5.64 | 69.22 5.80 | 69.51 5.77 | 69.52 5.60 7.00
t7_20 | 61.32 | 450 | 62.67 4.26 | 66.23 | 4.48 | 67.96 437 | 67.98 413 | 6831 | 448 | 68.96 4.61 | 69.44 471 | 69.59 4.64 | 69.80 4.72 5.50
t8_1 53.63 | 7.50 | 56.67 6.54 | 60.80 | 5.78 | 66.17 543 | 66.84 5.68 | 66.96 | 593 | 67.93 5.82 | 67.94 5.89 | 68.06 5.62 | 68.25 5.65 5.00
t8_2 74.21 | 8.00 | 74.60 6.77 | 74.95| 6.35| 74.96 6.51 | 75.19 6.61 | 75.22 | 6.75 | 75.35 6.37 | 75.73 6.62 | 75.79 6.45 | 75.94 6.50 5.00
t8_3 69.88 | 8.00 | 70.17 7.01| 70.20 | 7.00 | 70.31 7.38 | 70.74 6.52 | 70.85 | 6.44 | 70.88 6.65 | 70.94 6.51 | 71.02 6.40 | 71.09 6.32 9.00
t8_4 71.52 | 550 [ 72.95 550 | 73.29 | 534 | 73.48 5.26 | 73.82 530 | 74.12 | 494 | 74.13 5.02 | 74.34 490 | 74.45 5.12 | 74.46 5.01 5.00
t8_5 69.48 | 7.50 | 69.92 6.51 | 69.93 | 6.18 | 69.95 6.13 [ 70.19 6.11 | 70.49 | 6.17 | 70.53 5.94 | 70.78 5.88 | 70.94 5.68 | 71.10 5.52 6.50
t8_6 64.20 | 550 | 65.90 429 | 66.06 | 4.52 | 67.28 4.63 | 67.37 4.80 | 67.87 | 4.99 [ 68.00 4.85 | 68.10 5.29 | 68.27 5.31 | 68.30 5.23 6.00
18_7 68.57 | 8.00 | 68.74 6.75 | 69.77 | 6.19 | 70.02 6.26 [ 70.31 5.83 | 70.72 | 578 | 70.83 6.15 | 70.88 6.25 | 71.34 6.22 | 71.40 6.16 9.00
t8_8 69.92 | 750 | 69.96 6.00 | 69.98 | 6.17 | 69.99 6.00 | 70.10 6.10 | 70.39 | 592 | 70.46 6.14 | 70.63 6.12 | 70.69 5.89 | 70.73 5.90 8.00
t8_9 68.82 | 400 | 71.38 4.00 [ 71.91 | 447 | 71.98 4.83 | 72.12 4.87 | 72.14 | 473 | 72.47 4.90 | 72.62 491 | 72.77 5.03 | 72.84 5.36 7.00
t8_10 | 66.19 | 5.50 | 67.74 574 | 68.29 | 5.82 | 68.62 539 | 68.71 5311 69.01 | 510 | 69.47 5.09 | 69.74 5.20 | 69.86 5.49 | 69.91 5.54 5.00
t8_11 | 69.96 | 7.00 | 72.52 7.70 | 72.79 | 7.16 | 73.09 7.01 [ 73.26 6.72 | 73.61 | 6.77 | 73.64 6.80 | 73.76 6.94 | 73.97 6.79 | 74.22 6.62 5.50
t8_12 | 68.46 | 5.00 | 70.63 5.47 | 71.23 | 5.80 | 71.42 573 | 71.81 5.87 1| 7193 | 6.13 | 72.05 6.11 | 72.07 6.04 | 72.11 6.04 | 72.25 5.84 9.00
t8_13 | 65.51 | 5.00 [ 65.75 5.00 | 65.81 | 4.67 | 65.82 450 | 66.12 4.50 | 66.50 | 4.66 | 66.84 4.78 | 66.98 4.81 | 67.37 4.93 | 67.65 5.03 6.00
t8_14 | 66.66 | 550 | 67.23 426 | 69.59 | 4.18 | 69.82 4.26 | 70.08 4211 70.17 | 4.18 | 70.39 4.35 | 70.60 4.67 | 71.04 4.70 | 71.26 4.87 7.50
t8_15 | 72.72 | 450 | 72.91 6.49 | 73.53 | 5.68 | 73.97 5.76 | 73.98 581 | 74.11 | 584 | 74.25 5.93 | 74.29 5.94 | 74.37 5.73 | 74.78 5.75 8.50
t8_16 | 69.53 | 7.00 | 69.81 6.25 | 70.08 | 5.51 | 70.99 5,51 | 71.40 5.60 | 71.46 | 5.67 | 71.56 5.85 | 71.97 6.16 | 72.04 6.25 | 72.13 6.27 8.00
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t8_17 | 65.71 | 6.00 [ 67.52 6.48 | 67.53 | 6.00 | 67.68 6.61 | 67.80 6.39 | 67.92 | 6.25 | 67.95 6.63 | 68.38 6.44 | 68.41 6.07 | 68.68 5.87 9.50
t8_18 | 68.11 | 7.00 | 70.97 6.07 | 71.13 | 5.89 | 71.44 6.39 | 71.52 6.51 | 72.47 | 6.43 | 72.49 6.37 | 73.34 6.55 | 73.60 6.50 | 73.61 6.18 6.50
t8_19 | 68.77 | 6.00 | 69.09 6.74 | 69.11 | 7.16 | 69.44 7.00 [ 70.41 6.52 | 70.56 | 6.52 | 70.75 6.31 | 71.07 6.39 | 71.43 6.46 | 71.50 6.37 6.50
t8_20 | 65.53 | 7.50 | 68.31 7.03 | 68.45 | 6.06 | 69.48 5.93 | 69.69 5.76 | 69.78 | 595 | 69.81 5.89 | 69.86 6.20 | 69.92 6.18 | 70.04 6.16 7.00
19_1 69.34 | 6.00 | 69.53 575 | 69.75| 5.83 | 69.94 6.00 [ 70.02 6.20 | 70.10 | 6.16 | 70.18 6.21 | 70.28 6.49 | 70.38 6.55 | 70.40 6.69 7.00
t9_2 66.47 | 400 | 67.83 570 | 68.14 | 6.45 | 68.28 6.09 | 68.51 6.37 |1 69.03 | 6.31 | 69.10 6.20 | 69.27 593 | 69.47 5.73 | 69.59 5.80 8.00
t9_3 67.27 | 6.00 | 67.73 575 | 68.66 | 551 | 69.39 5.15 [ 69.73 5.69 | 70.07 | 5.66 | 70.14 5.57 | 70.17 5.38 | 70.22 5.34 | 71.22 5.45 5.00
t9_ 4 66.16 | 6.00 | 66.92 5.02 | 67.57 | 5.17 | 68.30 5.37 | 68.95 5.87 |1 69.05 | 5.57 | 69.05 6.04 | 69.11 5.97 | 69.13 5.87 | 69.14 5.88 4.00
t9_5 67.14 | 6.00 | 67.58 6.50 | 68.17 | 6.01 | 68.63 5.52 [ 69.22 5.61 | 69.54 | 5.60 | 69.74 5.38 | 69.83 5.33 | 70.15 5.35 | 70.35 5.41 6.00
t9_6 67.96 | 850 | 68.42 7.51| 68.76 | 7.02 | 69.38 7.13 | 69.62 730 ] 69.71 | 7.09 | 69.78 7.08 | 69.87 6.95 | 69.88 7.06 | 70.25 7.15 6.00
19_7 69.47 | 4.00 | 70.60 4.00 [ 70.93 | 4.16 | 71.95 436 | 72.38 4.57 | 72.56 | 4.64 | 72.59 4.69 | 72.60 4.61 | 72.79 4.75 | 72.85 4.87 4.50
t9_8 67.29 | 550 | 69.31 478 | 69.64 | 5.17 | 69.77 5.37 | 69.98 5.40 | 70.17 | 5.17 | 70.20 5.43 ] 70.31 5.80 | 70.33 5.82 | 70.64 5.79 7.00
t9_9 68.09 | 5.00 | 69.40 451 | 69.52 | 532 | 69.54 5.37 [ 69.58 5.10 | 69.62 | 5.08 | 69.63 5.35 | 69.64 5.62 | 69.68 5.33 | 69.73 5.20 4.00
t9_10 | 57.27 | 5.00 | 57.90 475 | 58.29 | 4.18 | 60.56 4.72 | 60.57 45916113 | 481 | 61.71 4.70 | 61.81 450 | 62.18 476 | 62.66 4.83 4.00
t9_11 | 66.85 | 6.00 [ 67.12 6.75 | 67.35| 6.50 | 67.73 6.13 | 67.84 6.11 | 67.86 | 5.76 | 68.15 5.86 | 68.64 6.18 | 68.65 5.95 | 68.89 5.86 6.50
t9_12 | 67.78 | 6.50 | 68.21 6.00 | 69.45 | 5.37 | 69.49 5.04 | 69.92 5.03 | 70.13 | 5.26 | 70.20 5.09 | 70.33 496 | 70.44 5.34 | 70.51 5.21 6.00
t9_13 | 64.24 | 6.00 | 65.24 7.23 | 67.37 | 6.69 | 67.72 6.29 | 67.77 6.33 | 67.78 | 6.60 | 68.60 6.79 | 69.34 6.75 | 69.64 6.68 | 69.75 6.52 6.50
t9_14 | 61.00 | 4.00 | 61.50 4.00 | 61.84 | 4.00 | 62.55 436 | 64.14 448 | 64.60 | 4.80 | 65.74 4.82 | 65.98 490 | 66.20 5.01 | 66.27 5.01 4.50
t9_15 | 67.63 | 7.00 | 68.90 7.73 | 68.95| 7.00 | 69.02 6.88 [ 69.07 6.31 | 69.08 | 6.10 | 69.37 5.80 | 69.45 5.83 | 69.51 5.90 | 69.53 6.11 6.00
t9_16 | 66.32 | 5.00 | 67.01 549 | 67.28 | 5.66 | 67.49 537 | 67.50 5.50 | 68.03 | 590 | 68.51 5.92 | 68.82 5.98 | 69.23 6.19 | 69.33 6.27 4.00
t9_17 | 64.71 | 4.00 [ 65.56 4.00 [ 65.81 | 4.66 | 65.96 4.99 | 66.09 4.99 | 66.75 | 5.07 | 66.78 5.27 | 66.97 5.30 | 67.43 5.16 | 67.65 5.14 5.50
t9_18 | 6497 | 4.00 | 65.21 4.00 | 65.33 | 4.00 | 65.64 4.62 | 66.01 479 | 66.05 | 491 | 66.19 492 | 66.29 493 | 67.19 5.04 | 67.34 5.04 6.00
t9.19 | 63.92 | 4.00 | 64.89 4.49 | 65.03 | 4.33 | 65.27 4.62 | 65.51 4.79 | 66.09 | 5.06 | 66.21 5.06 | 66.74 493 | 67.21 4.94 | 67.43 5.04 6.50
t9_20 | 65.26 | 5.00 | 67.77 453 | 67.91 | 4.84 | 68.07 5.00 | 68.88 5.09 |1 69.36 | 531 | 69.62 5.47 | 69.78 5.53 | 69.85 5.58 | 69.87 5.57 6.50
t10_1 | 65.93 | 5.00 | 67.77 5.24 | 68.10 | 4.84 | 69.86 5.11 [ 69.87 5.09 | 69.90 | 539 | 70.18 5.47 | 70.39 5.36 | 70.46 5.11 | 70.48 5.24 5.50
t10_2 | 59.70 | 4.00 | 60.98 4491 61.57 | 5.63 | 64.00 5.60 | 64.88 5.40 | 65.35| 519 | 65.47 5.23 | 65.74 497 | 66.13 497 | 66.55 4.89 4.50
t10_3 | 71.80 | 7.50 [ 72.03 7.75 | 72.65| 7.67 | 72.68 6.77 | 72.79 6.23 | 72.88 | 6.27 | 72.90 6.09 | 73.14 6.14 | 73.15 6.24 | 73.43 6.26 6.50
t10_4 | 65.23 | 4.00 | 66.93 448 | 67.69 | 433 | 67.76 485 | 67.99 4.88 | 68.08 | 5.14 | 68.35 5.19 | 68.57 5.35 | 68.62 5.36 | 68.77 5.47 6.00
t10_5 | 66.98 | 6.00 | 67.78 6.25 | 68.19 | 6.33 | 68.87 6.13 [ 69.35 5.72 | 69.36 | 545 | 69.38 5.59 | 69.44 5.28 | 69.56 5.41 | 69.84 5.56 7.00
t10_6 | 68.51 | 7.00 [ 69.01 5,52 | 69.43 | 5.67 | 69.48 5.88 | 69.66 6.00 | 69.74 | 592 | 69.81 5.79 ] 70.13 5.81 | 70.15 5.89 | 70.18 5.85 8.00
t10_7 | 67.82 | 4.00 [ 68.85 498 [ 69.29 | 5.31 | 69.48 5.23 [ 69.83 5.00 | 69.90 [ 5.00 | 69.94 4.86 | 70.06 5.24 | 70.23 5.21 | 70.35 5.34 6.00
t10_8 | 67.20 | 6.00 | 67.77 6.99 | 68.21 | 6.18 | 68.91 5.41 | 69.06 5.53 |1 69.57 | 544 | 69.68 5.25 | 69.75 5.10 | 69.92 5.19 | 69.95 5.22 7.50
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t10_9 | 67.51 | 5.50 | 67.70 6.00 | 67.76 | 5.67 | 68.47 5.50 [ 69.21 5.60 | 69.38 | 534 | 69.43 5.16 | 69.63 5.08 | 69.69 5.39 | 69.87 5.50 6.50
t10_10 | 69.84 | 7.00 | 70.37 7.00 | 70.46 | 6.67 | 71.09 6.39 | 71.16 6.31 | 71.16 | 6.34 | 71.18 6.57 | 71.22 6.50 | 71.26 6.34 | 71.36 6.36 6.50
t10_11 | 62.43 | 4.00 | 62.67 475 | 63.20 | 4.50 | 64.46 4.62 | 65.39 4.69 | 65.85 | 474 | 66.24 4.77 | 66.25 5.04 | 66.39 4.93 | 66.49 4.98 6.00
t10_12 | 71.17 | 5.50 [ 71.35 426 | 71.59 | 532 | 71.60 5.24 | 71.94 5.49 |1 7196 | 549 | 72.00 5.84 | 72.09 5.62 | 72.17 5.82 | 72.17 5.84 6.50
t10_13 | 66.89 | 5.00 | 67.13 5.75| 67.32 | 6.00 | 68.73 6.00 | 68.84 6.00 | 68.98 | 6.08 | 69.21 5.66 | 69.32 5.70 | 69.52 5.89 | 69.53 5.71 8.50
t10_14 | 66.35 | 8.00 [ 69.41 7.07 | 70.55 | 6.89 | 70.68 6.57 | 70.70 6.74 | 70.70 | 6.63 | 70.77 6.54 | 70.90 6.53 | 71.34 6.43 | 71.37 6.20 7.00
t10_15 | 69.15 | 3.00 [ 69.52 3.50 | 69.57 | 4.82 | 69.99 5.23 [ 70.07 538 | 70.15 | 548 | 70.44 5.28 | 70.51 5.12 | 70.67 5.00 | 70.87 4.95 6.00
t10_16 | 69.33 | 4.00 [ 69.49 5.25| 70.23 | 5.17 | 70.56 5.49 | 70.69 5.59 | 70.73 | 5.65 | 70.92 5.77 | 71.16 5.80 | 71.22 5.66 | 71.40 5.64 5.50
t10_17 | 70.39 | 5.00 [ 70.95 451 71.06 | 533 | 71.54 5.61 [ 71.67 5.69 | 71.76 | 590 | 71.98 591 | 72.01 592 | 72.11 5.72 | 72.15 5.55 6.00
t10_18 | 66.31 | 3.00 [ 67.42 447 |1 68.29 | 496 | 68.53 473 | 68.61 468 | 68.71 | 522 | 68.82 5.26 | 69.25 5,59 | 69.91 5.58 | 70.14 5.80 6.00
t10_19 | 67.68 | 5.00 | 68.86 451 | 69.26 | 4.02 | 69.73 498 | 69.77 479 | 69.79 | 499 | 69.99 4.85 | 70.22 5.17 | 70.23 5.26 | 70.45 5.23 5.50
t10_20 | 66.56 | 4.00 | 66.63 5.25| 66.73 | 4.83 | 66.76 488 | 67.43 490 | 6753 | 516 | 67.61 5.35 | 67.73 5.55 | 68.05 5.60 | 68.29 5.68 5.00
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Annex F: Full Experiment of Domain 2

Where:0; the cosine similarity angle of i where i
ranges from 1 to 10.
SG; is the calculated score of i nearest neighbor

pre- graded essays and MG is the manual grade.

0, |SG1| 6, [SG2 | 6, |[SG3[ 6, |SG4 s |SG5 | 6, |SG6| 6, |SG7 | 65 |SG8 | 6, |SG9 | 6, | SG10| MG
t1.1 | 6501 | 650 | 6856 | 534| 6862 | 460 6940 | 563 | 6951 570 69.66 | 5.43| 7114 | 5707184 | 5619 | 7217 | 5027|7223 542 400
t1.2 | 6220 | 500 | 6236 | 450| 62.81| 483 6370 s511| 6498 537 (6577 | 539 66.17| 5.08[ 6643 5242 6717 5220|6747 538 400
t1.3 | 6467 | 500| 6470| 550 | 64.87| 5.00| 65.05| 4.75| 66.46 | 4.99 | 66.66 | 539 | 68.02| 5216822 5.470| 6889 | 532 | 6889 548 3.00
t1.4 | 6467 [ 500 | 6470 | 550| 64.87 | 5.00| 6505 | 4.75| 66.46| 499 | 6666 | 539 68.02| 5216822 6470| 6889 | 532 [ 6889 | 548 9.00
t1.5 | 6372 | 400 | 6727 493 | 6938 | 465 7061 | 495| 7123 496 | 7139 | 496 7144 529 7158 5485 | 7164 | s549[ 7169 544 6.00
t1.6 | 7055 | 750 | 7120 652 7128 635 7147 663 | 71.83] 6907187 [ 643 7195| 6717207 6628 7201 6123|7222 621 650
t1.7 | 64.00 | 700 | 67.13| 653 | 68.42 | 667 | 6869 | 640 | 6878 | 623 | 6942 635| 69.80 | 6.37 6992 | 6327 | 7042 629 [ 7058 627 8.00
t1.8 | 6942 | 750 | 69.45| 650 69.66 | 667 7092 6.27| 7194 s585|7195[ 526 7221 5357256 5429 7285 | 5387286 | .44 s.00
t1.9 | 6277 | 400 | 6461 | 521| 6558 6.10 | 66.17| 643 | 6650 6.25] 6694 | 614 6704 | 5986714 5865 6740 567 [ 6757 584 s.00
t1.10 | 62.77 | 400 | 6461 | 521| 6558 | 6.10 | 66.17 | 643 | 6650| 6.25| 6694 | 6.14 | 6704 | 598 67.14| 5865 | 67.40| 567 | 6757 | 584 as0
t1.11 | 60.01 | 6.00 | 6057 | 6.00| 6178 535 63.63| 504 | 64.24| 503 |6493] 518 6507 542 6565| 537( 6572 533 [ 6573 554 400
t1.12 | 64.95 | 900 | 66.94| 804 | 6736 | 7.87 | 6760 | 838 | 67.84| 8116809 | 826 68.16| 8016828 807| 6878| 801[6879| 792 s.00
t1.13 | 5875 | 700 | 59.29 | 7.00| 59.75 | 651 | 6059 | 6.63| 61.25| 651 |61.44| 659| 61.88| 6646191 | 680 | 6238| 672|6244| 665| 4.00
t1.14 | 6046 | 6.00 | 60.77| 550| 61.34| 534 62.28| 501| 6269 549|6289| 5.25| 6378 | 5226402 496| 6419| s512[6482| 520 300
t1.15 | 66.74 | 500 | 67.01 | 599 6748 534 6801 538| 68.02| 511[6845] 541 68.45[ 5506893 573[ 6942 571 [ 69.45[ 569 7.00
t1.16 | 6519 [ 700 | 6873 | 677] 6895 | 6.21| 69.91| 639| 69.94] 660] 7011 ] 651 7019 | 6.03]7023] s591| 7028| 528 7032| 545 400
t1.17 | 64.62 | 600 | 7044 | 512| 7099 | 494 | 7162 sa40| 7188 542|718 | 551 7198 5707277 540 7300 536 [ 7325 515 s.00
t1.18 | 7157 [ 3.00 | 722 44s| 7255| 432 7269 | 498| 7291 s537[ 7329 55| 7352 5137400 s511( 7409| 5367429 561 5.00
t1.19 | 6796 | 400 | 69.74 | 544 | 7249 605 7381 593 | 7389 6127564 | 624 7663 | 6387676 6.04] 7679 | 604 [ 7699 595 7.00
t1.20 | 69.60 | 650 | 7205 7.67| 7419 | 8.06 | 7485 | 717| 7520| 758 | 7550 | 7.42| 7560 | 6987587 | 682| 7614 | 634[7633| 645 7.00
2.1 | 6937|950 7152 926| 71.71| 886 | 7229 830| 72.48| 777 | 7301 | 773 | 73.28| 7577348 727| 73.99| 744 7400| 745 9.00
2.2 | 7028 | 400| 70091 | s48| 7167 | 613 | 7252 6.10| 72.93| 627|7319| 591 | 7334 5797350 s570| 7354 | s552[ 7370 547 7.00
23 | 6988 | 650 | 7058 | 7.97| 71.07| 798| 7156 | 7.87| 71.94| 751|7206| 7.43| 7215 7307222 739| 7227 | 7187244 717| 800
t24 | 6521 | 700| 6698 | 459 | 67.80 | 5.67 | 69.08| 598| 69.11| 6.17|69.14 | 6.06| 69.64 | 6266978 6.11| 69.99| 599 [ 7036 | 599 7.00
25 | 6574|400 6651 | 523| 6817 | 579 6967 | 572| 7017 | 5095|7038 | 619 7170 | 5797172 s582| 71.86| 5247279 | 513 s.00
26 | 6449 [ 900 | 6456 | 825| 6545| 7.84| 6631 740| 67.87| 7.05|6816| 682 69.04 | 6326908 646| 69.76| 6467053 | 633 550
27 | 6708 | 600 | 6741 | 650| 67.84| 568 69.15| 575| 69.38| 580|69.75 | 5.83| 7009 | 5597116 s552| 7117 | 496 | 7124 | 501 550
28 | 6461|650 | 6743 697| 6746 | 730 6844 | 7.23| 6865| 6816876 | 637 69.21| 6186933 634| 6955| 599 [69.99| 562 s5.00
29 | 6182 | 700| 6426 | 556 | 66.60| 554 6730 576 | 68.92| 6.15|69.04| 621 6951 | 6.05]69.64 | 605| 6969 | 6.04 6989 613 6.00
£2.10 | 59.69 | 7.00 | 61.10| 651 | 6134| 683 ] 61.74| 687 | 6230 | 7.00| 6255 651 6412 | 6716424 | 657| 6427 677 | 6458 679 7.00
t2.11 | 6566 | 6.00 | 6567 | 650| 6753 | 571 | 6849 | 508 | 6856 | 535|694 | 521 6940 | 5196948 563 | 69.61| 6.09 | 7004 | 589 400




t2_12 | 65.67 | 6.00 | 66.44 551 | 66.93 | 599 | 67.64 6.12 | 68.56 5.72 |1 69.47 | 584 | 69.83 5.08 | 70.03 5.18 | 70.22 5.27 | 71.00 5.42 3.00
t2_13 | 60.99 | 6.00 | 65.20 5.07 | 66.07 | 5.05 | 66.87 5.38 [ 67.07 531 | 6834 | 512 | 68.56 4.84 | 68.74 4.63 | 69.02 4.97 | 69.08 4.88 4.00
t2_14 | 61.64 | 5.00 | 63.16 5.49 | 64.43 | 5.97 | 65.09 5.50 | 65.73 5.41 ] 68.70 | 549 | 68.88 5.62 | 68.90 5.11 | 68.91 5.30 | 69.00 5.40 4.00
t2_15 | 58.10 | 7.00 [ 58.99 5.52 | 65.23 | 5.08 | 65.66 5.62 [ 65.86 5.15 | 66.45 | 498 | 66.78 4.59 | 66.81 4.64 | 67.16 4.73 | 67.72 4.84 4.00
t2_16 | 66.55 | 6.00 | 66.57 6.50 | 66.67 | 6.33 | 67.23 6.25 | 67.60 6.40 | 67.75 | 6.41 | 67.77 5.80 | 67.92 595 | 69.75 5.90 | 69.76 5.96 6.00
t2_17 | 62.87 | 6.50 | 63.48 576 | 64.07 | 6.49 | 64.88 6.73 | 65.22 6.59 | 65.53 | 6.34 | 66.95 6.62 | 67.27 6.55 | 67.39 6.39 | 67.43 6.40 5.00
t2_18 | 70.84 | 6.50 | 71.25 6.75| 71.25 | 5.84 | 71.56 539 | 71.79 5.70 | 72.09 | 5.83 | 72.45 5.31 | 72.65 5.33 | 72.72 5.08 | 73.07 5.31 7.00
t2_19 | 69.48 | 7.00 [ 69.69 6.00 | 69.83 | 6.17 | 70.08 5.88 | 70.10 6.20 | 70.49 | 6.09 | 70.81 594 | 71.18 571 | 71.21 5.84 | 71.21 5.81 5.50
t2_20 | 68.56 | 6.00 | 68.95 6.25 | 69.05 | 6.33 | 70.24 6.37 | 70.37 5921 70.75 | 6.09 | 70.85 6.01 | 71.18 6.18 | 71.28 6.06 | 71.31 6.20 4.50
t3_1 68.03 | 5.50 | 68.23 5.75| 69.89 | 5.51 | 70.16 5.15 | 70.44 493 | 7090 | 479 | 71.35 4.95 | 71.41 5.01 | 71.44 5.22 | 71.52 5.11 6.50
t3_2 66.52 | 4.00 | 68.69 5.43 | 68.85 | 4.97 | 69.49 5.45 | 70.12 481 | 70.13 | 4.68 | 70.68 459 | 71.04 4.87 | 71.10 478 | 71.15 5.03 7.00
t3_3 65.35 | 6.50 | 66.49 5.28 | 66.56 | 5.84 | 67.34 5.76 | 68.21 5.90 | 68.51 [ 529 | 69.04 5.58 | 69.18 5.81 | 69.29 5.83 | 70.01 5.93 7.00
t3_4 70.30 | 5.50 | 70.66 6.00 | 71.47 | 6.32 | 71.52 6.48 | 72.09 6.58 | 72.65 | 6.65 | 72.65 6.56 | 72.80 6.79 | 72.84 6.81 | 72.84 6.64 6.50
t3_5 61.45| 7.00 | 63.62 7.00 | 65.18 | 6.69 | 65.34 6.76 [ 65.63 6.71 | 65.96 | 6.76 | 65.98 6.93 | 66.17 7.17 | 66.20 6.84 | 67.07 6.39 7.00
t3_6 62.17 | 7.00 | 62.91 6.51 | 63.36 | 5.69 | 64.25 6.00 | 64.41 591 | 65.48 | 592 | 66.51 5.93 | 66.57 6.28 | 66.91 5.95 | 67.26 5.91 5.50
t3_7 7154 | 7.00 | 72.21 454 | 7252 | 5.18 | 72.59 5.99 [ 72.92 6.19 | 73.12 | 6.16 | 73.27 6.69 | 73.31 6.84 | 73.58 6.86 | 73.62 6.78 7.00
t3_8 61.74 | 4.00 | 63.72 3.03 | 64.41 | 3.98 | 65.73 445 | 65.83 437 | 66.78 | 4.77 | 67.17 493 | 67.33 494 | 67.66 5.15 | 68.05 5.23 6.00
t3_9 63.83 | 550 | 67.30 597 | 68.12 | 5.67 | 68.36 5.74 | 68.63 5.51 | 68.70 | 495 | 68.88 5.10 | 69.11 5.09 | 69.75 5.18 | 69.98 5.26 5.50
t3_10 | 69.29 | 4.00 | 70.56 473 | 70.92 | 498 | 71.62 498 | 72.48 480 | 72.54 | 452 | 72.59 4451 72.61 440 | 72.64 4.57 | 72.87 4.42 5.50
t3_11 | 65.95 | 6.50 [ 66.51 6.99 | 66.68 | 7.33 | 67.92 7.37 | 68.10 7.68 | 68.29 | 6.77 | 68.55 6.67 | 68.63 6.71 | 68.74 6.74 | 69.83 6.67 7.00
t3_12 | 60.81 | 400 | 63.61 4.00 | 63.96 | 4.48 | 64.80 472 | 66.37 459 | 6737 | 465 | 67.76 4.89 | 67.82 4.33 | 68.76 4.45 | 69.52 4.67 2.00
t3_13 | 65.15 | 7.00 | 65.54 7.00 | 66.58 | 6.68 | 67.35 6.52 | 67.90 6.42 | 68.00 | 6.43 | 68.20 6.10 | 68.52 6.03 | 68.60 6.24 | 68.80 6.22 5.00
t3_14 | 61.61 | 8.00 | 63.05 7.02 | 63.25 | 6.69 | 64.36 6.76 | 64.83 6.62 | 64.89 | 6.20 | 66.02 6.24 | 67.13 6.33 | 67.19 6.55 | 67.32 6.54 7.50
t3_15 | 63.50 | 4.00 [ 64.91 4.49 | 65.13 | 4.33 | 66.73 472 | 67.02 458 | 67.27 | 449 | 67.78 4.29 | 68.06 4.61 | 68.38 4.85 | 68.52 5.01 5.00
t3_16 | 64.21 | 2.00 | 65.45 3.47 | 65.96 | 4.77 | 66.49 543 | 67.31 478 | 6743 | 4.82 | 67.63 4711 67.71 498 | 67.99 5.03 | 68.12 4.94 4.00
t3_17 | 66.36 | 5.50 | 67.88 477 | 69.82 | 5.30 | 69.84 5.47 | 70.27 5.85 | 70.46 | 5.72 | 70.78 5.69 | 71.27 5.03 | 71.44 4.82 | 71.55 4.66 7.00
t3_18 | 71.74 | 7.00 | 71.87 451 7199 | 434 | 72.81 474 | 72.86 498 | 73.29 | 5.07 | 73.36 5.06 | 73.49 5.05 | 73.62 5.36 | 74.22 5.14 5.00
t3_19 | 68.55 | 5.00 [ 68.93 5.50 | 75.47 | 5.75 | 75.94 5.40 [ 76.72 542 | 76.96 | 536 | 77.42 5.49 | 77.88 5.59 | 78.98 5.63 | 79.18 5.69 6.00
t3_20 | 64.15 | 750 | 64.81 7.50 | 65.19 | 7.17 | 66.12 7.13 | 68.44 6.21 | 68.53 | 6.18 | 68.86 6.29 | 68.90 6.43 | 69.00 6.38 | 69.25 6.35 8.00
t4_ 1 68.55 | 5.50 | 68.81 3.76 | 69.25 | 4.82 | 69.52 5.84 [ 70.17 6.06 | 70.61 | 590 | 70.98 5.91 | 71.00 6.04 | 71.72 6.14 | 72.07 6.31 7.00
t4_2 57.72 | 8.00 | 61.23 7.29 | 6141 | 7.20 | 62.36 7.15 | 63.07 6.75 ]| 63.22 | 6.79 | 64.87 7.01 | 65.17 6.89 | 65.35 6.40 | 65.49 6.50 7.50
t4_3 66.27 | 7.00 | 67.10 6.51 | 67.83 | 5.38 | 67.85 5.53 | 69.40 5.62 | 69.85 | 567 | 70.79 5.52 | 70.92 5.63 | 70.93 5.47 | 71.32 5.52 4.00
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t4_4 61.11 | 7.00 | 62.88 7.00 | 63.47 | 7.00 | 65.72 6.77 | 65.90 6.91 | 65.98 | 7.08 | 66.75 6.54 | 67.04 6.48 | 67.54 6.53 | 67.90 6.44 | 10.00
t4_5 69.63 | 6.00 | 71.06 6.00 | 71.57 | 632 | 71.91 6.48 [ 71.93 6.39 | 72.80 | 6.41 | 72.88 6.22 | 73.08 6.31 | 73.11 6.38 | 73.90 6.17 5.50
t4_6 67.05 | 550 | 67.94 6.24 | 70.43 | 5.71 | 70.50 589 | 71.21 6.00 | 71.22 | 593 | 71.76 5.67 | 71.88 571 | 71.97 5.84 | 72.33 5.67 7.00
t4_7 66.40 | 750 | 67.44 579 | 68.89 | 5.85 | 68.98 6.13 [ 69.61 5.73 | 70.20 | 5.61 | 70.86 5.80 | 71.27 5.48 | 71.50 5.58 | 71.57 5.76 4.00
t4_8 61.51 | 7.00 | 62.58 5,53 | 63.54 | 439 | 67.70 5.06 | 67.91 549 | 68.44 | 549 | 68.73 5.30 | 68.85 532 ] 69.11 5.29 | 69.38 5.36 5.50
t4_9 64.15 | 5.00 | 64.46 525 | 64.67 | 5.17 | 64.78 4.88 | 65.45 3.93 | 65.68 | 3.62 | 65.89 3.67 | 66.14 3.83 | 66.36 4.06 | 66.55 4.20 4.00
t4_10 | 72.05 | 5.00 | 72.43 5.25| 73.74 | 5.64 | 73.81 573 | 74.34 5.22 1 7451 | 5.10 | 74.81 4.96 | 74.96 5.08 | 75.00 497 | 75.61 4.70 3.50
t4_11 | 63.09 | 8.00 [ 65.55 6.57 | 66.80 | 6.70 | 67.04 6.77 | 67.11 6.72 | 67.69 | 6.29 | 68.17 6.39 | 68.30 5.87 | 68.43 5.94 | 68.76 5.95 7.50
t4_12 | 65.89 | 3.00 | 68.12 3.95| 68.14 | 3.97 | 69.27 3.98 | 69.49 436 | 7097 | 4.60 | 71.42 4.65 | 71.44 5.03 | 71.59 493 | 71.92 5.07 4.00
t4_13 | 69.69 | 4.00 | 70.86 3,51 | 7230 | 4.13 | 72.94 4.22 | 73.07 464 | 73.18 | 485 | 73.21 5.08 | 73.37 5.24 | 73.97 5.12 | 74.02 5.20 7.50
t4_14 | 7345 | 6.50 | 74.94 6.26 | 75.76 | 5.87 | 76.34 6.13 | 76.38 592 ] 76.76 | 562 | 76.81 5.74 | 77.36 5.43 | 77.38 5.39 | 77.90 5.75 6.00
t4_15 | 64.41 | 7.00 [ 66.19 6.28 | 66.36 | 6.19 | 67.53 5.67 | 67.60 573 | 67.81 | 593 | 68.28 5.94 | 68.37 5.71 | 68.46 5.53 | 68.56 5.53 5.00
t4_16 | 65.23 | 3.00 | 65.30 4.00 | 65.60 | 4.00 | 66.69 412 | 67.47 4.10 | 67.88 | 4.24 | 68.90 4.40 | 69.06 476 | 69.53 4.63 | 70.01 4.57 2.00
t4_17 | 68.43 | 6.00 | 69.08 575 | 69.64 | 6.00 | 71.48 554 | 71.64 581 | 72.10 | 553 | 72.36 5.59 | 7241 5.58 | 72.47 5.63 | 72.62 5.75 7.00
t4_18 | 67.73 | 3.00 | 67.86 425 | 68.16 | 4.83 | 68.74 5.11 | 69.83 5.09 | 70.23 | 5.54 | 70.76 5.21 ] 71.35 530 | 71.59 5.27 | 71.61 5.29 4.00
t4.19 | 61.65| 7.00 | 63.91 7.00 | 66.35| 6.85 | 67.04 6.88 [ 67.88 6.72 | 67.92 | 6.77 | 68.09 6.93 | 68.28 6.82 | 68.44 6.84 | 68.75 6.85 7.00
t4_20 | 65.53 | 7.00 | 66.10 6.51 | 66.13 | 6.67 | 66.39 6.75 | 67.06 5.83 |1 67.40 | 586 | 67.97 6.01 | 68.26 6.01 | 69.45 6.11 | 69.59 6.10 6.00
t5_1 62.78 | 7.00 | 64.51 6.52 | 64.71 | 7.65 | 65.24 7.49 [ 65.58 7.20 | 66.02 | 7.17 | 66.30 7.15 | 67.03 6.96 | 67.45 6.65 | 67.47 6.50 7.00
t5_2 69.05 | 5.00 | 69.15 5.25| 69.24 | 5.83 | 69.39 5.75 | 69.51 530 ] 69.80 | 542 | 70.04 5.64 | 70.42 5.80 | 70.97 5.40 | 71.37 5.41 5.00
t5_3 64.16 | 5.50 | 65.01 6.24 | 65.60 | 4.86 | 66.75 4.66 | 67.76 491 | 68.11 | 538 | 68.58 5.60 | 68.89 5.93 | 69.96 6.13 | 70.19 6.34 5.00
t5_4 57.36 | 2.00 [ 58.95 396 | 6134 | 459 | 61.61 5.16 | 61.84 4941 6225 | 535 62.53 5.71 ] 62.81 5.86 | 62.99 5.87 | 63.86 6.07 6.00
t5_5 64.62 | 4.00 | 69.10 4.00 [ 69.41 | 5.08 | 69.45 5.53 [ 69.58 543 | 69.80 | 5.21 | 69.89 5.25 | 69.98 5.81 | 70.15 5.67 | 70.31 5.42 4.00
t5_6 68.70 | 2.00 | 69.39 495 | 69.58 | 5.46 | 70.46 5.35| 70.68 6.05 | 71.03 | 580 | 71.22 5.97 | 71.43 591 | 71.53 592 | 71.84 5.79 6.50
t5_7 63.64 | 7.00 | 63.92 7.00 | 63.99 | 7.00 | 66.71 6.88 | 67.24 6.91 | 67.36 | 6.77 | 67.44 6.60 | 67.68 6.47 | 67.93 6.47 | 67.96 6.52 5.50
t5_8 59.59 | 7.50 | 62.75 7.26 | 63.24 | 7.82 | 63.63 7.14 | 64.13 7.02 | 65.50 | 7.02 | 65.73 6.88 | 65.74 6.43 | 66.32 6.34 | 66.36 6.40 6.50
t5_9 67.52 | 6.50 | 67.65 5.50 | 69.94 | 6.28 | 71.47 6.44 | 71.68 6.27 | 72.86 | 6.09 | 73.01 6.20 | 73.27 6.18 | 73.63 6.26 | 74.05 6.19 7.00
t5_10 | 68.70 | 8.00 | 68.97 7.75| 69.92 | 5.90 | 70.87 5.22 | 70.98 5,551 71.20 | 586 | 71.95 5.88 | 72.02 6.01 | 72.10 6.11 | 72.66 5.92 6.50
t5_11 | 66.68 | 7.00 [ 71.90 7.00 | 72.23 | 6.70 | 73.67 6.11 | 73.87 521 | 74.06 | 5.03 | 74.13 5.02 | 74.48 491 | 74.58 4.92 | 75.72 4.93 4.00
t5_.12 | 67.17 | 7.00 | 67.48 7.00 | 68.75 | 6.36 | 69.52 6.16 | 69.82 5.751 70.20 | 5.63 | 70.30 5.41 ] 70.72 537 | 70.72 559 | 71.48 5.63 5.00
t5.13 | 66.97 | 7.00 | 68.74 5.56 | 70.06 | 6.94 | 70.68 6.95 [ 71.19 5.86 | 71.25 | 588 | 71.30 5.63 | 71.35 5.43 | 71.38 544 | 71.51 5.12 7.50
t5_14 | 69.69 | 8.00 | 73.84 7.55| 73.88 | 7.38 | 74.20 6.83 | 74.82 7.04 |1 74.84 | 6.96 | 75.09 6.97 | 75.10 6.85 | 75.46 6.87 | 75.52 6.42 7.00
t5.15 | 64.71 | 5.00 [ 66.39 6.69 | 66.80 | 6.79 | 66.86 6.23 [ 67.16 5.80 | 67.33 | 591 | 67.73 5.86 | 67.89 5.81 | 68.03 5.73 | 68.16 5.75 4.00
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t5_16 | 68.67 | 4.00 | 68.83 450 | 69.15| 4.99 | 69.54 499 | 70.15 5.00 | 70.22 | 5.32 | 70.37 5.41 ] 70.51 5.24 | 70.52 5.11 | 70.65 5.34 7.00
t5_17 | 68.08 | 10.0 [ 72.92 8.46 | 73.97 | 8.03 | 74.17 7.69 [ 74.38 7.47 | 7493 | 6.66 | 75.32 6.32 | 75.44 6.56 | 75.75 6.41 | 76.15 6.64 8.00
t5_18 | 69.24 | 5.50 | 70.45 7.69 | 70.98 | 6.50 | 71.33 6.50 | 71.75 6.60 | 71.75 | 6.50 | 71.80 6.57 | 71.85 6.26 | 72.06 6.34 | 72.12 6.31 5.00
t5.19 | 63.55 | 450 | 68.68 540 | 69.13 | 5.74 | 70.93 5.68 [ 72.15 5.06 | 72.37 | 5.05 | 72.57 5.10 | 73.88 5.25 | 74.13 5.41 | 74.42 5.50 6.00
t5_.20 | 67.12 | 550 | 67.24 6.50 | 68.72 | 6.66 | 69.16 6.74 | 69.32 6.41 | 69.50 | 5.70 | 69.87 5.95 | 69.87 5.95 | 69.88 6.07 | 70.14 6.20 5.00
t6_1 65.97 | 7.00 | 69.08 4.66 | 70.50 | 5.53 | 70.67 5.87 [ 70.92 571 70.92 | 552 | 71.63 5.51 | 72.03 5.57 | 72.14 5.41 | 73.15 5.55 4.00
t6_2 66.70 | 5.00 | 67.63 5.49 | 68.28 | 5.65 | 68.57 5.01 | 68.76 4.82 | 69.60 | 547 | 69.75 5.68 | 69.75 5.60 | 69.82 5321 70.11 5.43 5.00
t6_3 65.22 | 6.00 | 65.27 6.50 | 66.00 | 6.66 | 66.17 6.99 | 66.37 7.09 | 66.71 | 6.99 | 66.92 7.06 | 67.09 6.94 | 67.66 7.00 | 68.11 7.00 5.00
t6_4 65.34 | 5.00 | 66.31 451 | 67.29 | 531 | 67.97 595 | 68.83 5.58 |1 69.83 | 565 | 69.87 5.95 | 70.35 6.41 | 70.37 6.27 | 70.75 6.15 6.00
t6_5 70.82 | 6.00 | 72.21 6.48 | 7240 | 6.49 | 72.79 5.89 | 73.14 591 | 73.33 | 569 | 73.81 6.00 | 74.32 6.00 | 74.47 5.69 | 74.74 5.54 6.00
t6_6 56.90 | 9.00 | 62.51 8.08 | 64.24 | 731 | 64.45 7.35 | 64.72 6.91 | 64.73 | 6.46 | 64.91 5.99 | 64.96 6.05 | 65.23 5.84 | 65.35 5.95 7.50
t6_7 67.45 | 9.00 | 69.42 565 | 71.14 | 576 | 71.44 6.05 [ 72.46 532 | 72.60 | 520 | 72.72 5.69 | 72.72 5.79 | 73.03 5.60 | 73.08 5.69 7.50
t6_8 70.53 | 7.00 [ 71.19 7.25| 7134 | 6.51 | 72.09 6.75 | 72.53 6.61 | 73.13 | 636 | 73.24 6.31 | 73.26 6.63 | 73.34 6.72 | 73.37 6.65 6.00
t6_9 63.24 | 7.00 | 65.70 5.57 | 66.65| 6.18 | 67.30 6.49 | 67.60 6.40 | 67.67 | 6.49 | 68.63 5.90 | 69.75 6.19 | 69.78 6.27 | 69.88 6.34 6.50
t6_10 | 70.43 | 6.00 | 70.50 6.00 | 70.88 | 4.68 | 71.49 488 | 71.82 5.29 | 72.48 | 556 | 73.06 5.48 | 73.15 554 | 73.48 5.69 | 73.62 5.81 3.50
t6_11 | 58.67 | 7.00 [ 61.62 7.72 | 6435 | 7.35 | 64.52 7.27 | 66.31 7.22 | 66.69 | 6.44 | 67.33 6.51 | 67.74 6.57 | 67.80 6.61 | 68.57 6.38 7.00
t6_12 | 66.18 | 5.50 | 66.39 6.00 | 68.90 | 6.31 | 69.64 6.70 | 70.06 6.84 | 70.35 | 6.64 | 70.75 6.82 | 71.17 6.84 | 71.64 6.85 | 71.67 6.87 8.00
t6_13 | 60.61 | 6.50 | 61.48 6.25 | 62.21 | 4.87 | 62.38 5.39 [ 62.47 571 | 62.64 | 575 | 63.66 5.92 | 64.13 6.11 | 64.72 6.20 | 64.81 6.32 5.00
t6_14 | 6598 | 8.00 | 66.44 7.50 | 66.48 | 7.34 | 67.20 7.50 | 67.31 7.40 | 67.38 | 750 | 67.94 7.43 | 68.41 7.44 | 68.74 7.29 | 68.89 7.26 9.00
t6_15 | 60.66 | 6.00 | 67.74 6.65| 6791 | 6.76 | 67.98 6.12 | 68.14 6.19 | 69.35 | 6.31 | 69.60 6.01 | 70.36 6.12 | 70.41 6.21 | 71.11 6.37 7.00
t6_16 | 53.49 | 4.00 | 54.99 4.00 | 56.38 | 4.64 | 57.14 497 | 58.80 5.07 | 58.84 | 5.21 | 59.98 5.51 ] 61.43 5.68 | 62.52 5.81 | 62.66 5.47 6.00
t6_17 | 60.79 | 5.50 [ 61.19 6.25 | 62.32 | 6.49 | 64.42 6.38 | 64.87 6.31 | 65.21 | 6.41 | 65.22 6.36 | 65.79 6.55 | 65.87 6.60 | 66.39 6.68 5.50
t6_18 | 60.78 | 3.00 | 62.41 3.49 | 63.21 | 429 | 63.43 422 | 63.89 4.57 1 63.93 | 4.64 | 64.00 496 | 64.17 5.09 | 64.28 5.13 | 64.53 5.26 2.00
t6_19 | 63.53 | 7.00 [ 65.23 7.00 | 66.51 | 6.37 | 66.70 5.80 [ 67.25 490 | 67.28 | 5.07 | 67.56 4.79 | 67.95 4.87 | 68.00 5.04 | 68.22 5.28 4.00
t6_20 | 59.61 | 8.00 | 63.87 521 | 64.87 | 592 | 64.98 6.06 | 65.90 6.04 | 66.39 | 6.27 | 66.79 6.23 | 66.80 6.32 | 67.04 6.08 | 67.14 6.21 7.00
t7_1 49.41 | 6.00 | 55.15 6.47 | 55.53 | 6.95 | 56.08 6.84 [ 57.73 6.69 | 57.84 | 6.81 | 58.37 6.71 | 58.64 6.74 | 59.45 6.72 | 59.65 6.56 2.00
t7_2 71.27 | 5.00 | 71.33 5.00 | 71.44 | 434 | 72.25 498 | 73.50 498 | 73.83 | 5.14 | 74.02 5.19 | 74.06 5.28 | 74.16 4.74 | 74.46 4.67 5.00
t7_3 57.73 | 7.00 | 59.91 7.00 | 59.93 | 6.67 | 59.99 6.75 [ 60.31 6.90 | 60.94 | 6.92 | 61.64 6.93 | 61.76 6.82 | 61.80 6.52 | 62.22 6.42 6.00
t7_4 60.59 | 7.00 | 62.34 7.24 | 6290 | 7.49 | 63.29 737 | 64.71 7.11 ] 6590 | 7.17 | 66.20 7.15 | 67.41 7.13 | 67.57 7.07 | 67.87 7.02 4.00
t7_5 66.26 | 4.00 | 67.65 449 | 68.95| 4.33 | 69.78 472 | 69.85 5.15 | 70.36 | 5.28 | 70.72 5.38 | 70.82 498 | 71.03 4.88 | 71.86 5.25 2.00
t7_6 66.12 | 4.00 | 66.43 5.74| 67.09 | 5.17 | 67.70 537 | 67.70 5.11 | 68.10 | 5.17 | 68.27 5.56 | 68.81 5.26 | 69.20 5.38 | 69.25 5.82 3.00
t7_7 55.68 | 6.00 | 57.78 6.49 | 58.13 | 5.68 | 59.27 6.11 [ 59.41 6.28 | 59.74 | 6.24 | 60.47 6.21 | 60.78 6.12 | 62.16 6.31 | 62.47 6.01 4.00
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t7_8 65.63 | 5.00 | 68.73 5.00 | 69.40 | 5.62 | 69.49 536 | 70.15 473 | 70.52 | 5.39 | 70.67 5.41] 70.72 5.42 | 70.91 5.58 | 71.37 5.39 2.00
t7_9 69.53 | 550 | 70.34 525 7133 | 486 | 71.54 4.41 | 71.98 5.00 | 72.32 | 515 | 72.57 4.93 | 72.71 482 | 72.73 4.79 | 73.01 5.00 2.00
t7_10 | 64.69 | 4.00 | 65.67 498 | 66.08 | 548 | 67.52 5.13 | 67.75 5.20 | 67.95 | 548 | 68.97 5.49 | 69.21 5.20 | 69.32 5.23 | 69.67 4.75 6.00
t7_11 | 66.93 | 7.00 [ 68.43 7.00 | 70.72 | 7.00 | 71.58 6.33 [ 71.77 6.27 | 71.88 | 6.38 | 71.96 6.33 | 72.00 6.35 | 72.10 6.21 | 72.91 6.28 6.00
t7_12 | 64.71 | 5.00 | 65.00 6.49 | 65.29 | 6.66 | 66.61 6.26 | 68.13 6.40 | 69.71 | 6.63 | 69.72 6.55 | 69.74 6.94 | 69.82 6.95 | 70.29 6.77 7.00
t7_13 | 61.69 | 9.00 | 67.62 7.89 | 69.30 | 7.04 | 70.81 6.93 | 70.84 6.68 | 70.86 | 6.80 | 71.12 5.92 | 71.59 6.04 | 71.64 5.99 | 72.01 6.08 4.00
t7_14 | 6994 | 5.00 | 70.19 5.00 | 70.67 | 5.65 | 71.02 5.62 | 71.40 531 | 71.57 | 510 | 72.72 495 | 73.08 4.73 | 73.26 496 | 73.50 5.15 4.00
t7_15 | 64.22 | 4.00 | 64.77 499 | 67.27 | 561 | 67.31 6.06 [ 67.38 6.05 | 67.49 | 6.20 | 67.55 6.31 | 67.89 6.45 | 67.94 6.51 | 68.19 6.60 5.00
t7_16 | 62.79 | 6.00 | 64.70 6.00 | 66.64 | 6.46 | 66.86 6.82 | 66.92 6.86 | 67.17 | 6.88 | 67.31 6.69 | 67.44 6.73 | 67.64 6.55 | 67.96 6.45 6.00
t7_17 | 62.58 | 6.50 | 65.18 6.26 | 66.14 | 6.34 | 67.95 5.58 [ 68.17 5.84 | 69.78 | 499 | 69.85 5.25 | 70.05 5.11 | 70.09 5.05 | 71.19 5.39 6.00
t7_18 | 64.16 | 6.50 | 67.12 579 | 67.60 | 586 | 67.91 5.18 | 68.37 496 | 69.19 | 5.19 | 70.03 5.17 | 70.37 5.43 | 71.98 5.58 | 72.01 5.44 5.00
t7_19 | 68.22 | 7.00 | 69.04 6.26 | 69.49 | 6.50 | 70.08 6.74 | 71.44 6.97 | 71.67 | 7.05 | 71.88 7.05 | 71.98 7.16 | 72.06 7.09 | 72.10 6.80 6.50
t7_20 | 73.25 | 7.00 | 73.28 6.00 | 73.37 | 5.83 | 73.55 6.12 | 73.62 590 | 73.69 | 575 | 74.22 5.92 | 74.24 5.87 | 74.67 5.99 | 74.86 5.71 3.00
t8_1 61.04 | 6.00 | 66.14 6.00 | 66.37 | 5.69 | 68.89 5.76 | 69.80 528 | 71.22 | 510 | 71.90 533 | 7211 5.24 | 72.48 5.26 | 72.99 5.37 6.50
t8_2 68.75 | 7.00 | 68.99 7.50| 69.75 | 6.69 | 71.11 6.53 | 71.75 570 |1 73.01 | 5.81 | 73.23 5.84 | 73.42 597 | 73.49 6.07 | 73.53 6.15 5.50
t8_3 66.33 | 550 | 70.51 6.18 | 71.01 | 6.43 | 71.35 6.56 | 71.60 6.37 | 71.85 | 6.62 | 71.94 6.80 | 71.98 6.71 | 72.12 6.74 | 72.47 6.81 7.00
t8_4 73.24 | 7.50 | 73.84 578 | 73.95| 6.18 | 74.02 6.38 | 74.16 6.21 | 75.73 | 6.03 | 75.77 6.15 | 75.78 6.25 | 76.07 6.33 | 76.09 6.21 4.00
t8_5 72.64 | 7.00 | 72.92 7.00 | 73.11 | 535 | 73.26 5.51 | 73.60 5.61 | 74.23 | 583 | 74.59 5.78 | 74.63 5.99 | 74.76 6.09 | 74.83 6.08 7.00
t8_6 55.23 | 2.00 | 55.65 3.99 | 57.70 | 4.63 | 58.93 5.19 | 59.44 5.53 |1 59.88 | 5.76 | 60.56 6.06 | 60.83 6.11 | 60.90 6.26 | 61.60 6.37 7.00
t8_7 65.37 | 7.00 | 66.98 6.76 | 67.76 | 6.52 | 68.25 6.39 [ 68.43 6.51 | 68.44 | 6.59 | 68.86 6.51 | 69.48 6.57 | 69.50 6.66 | 69.53 6.69 8.00
t8_8 70.43 | 7.00 | 71.05 7.98 | 71.29 | 7.17 | 71.77 6.65 | 71.95 6.42 | 72.00 | 6.28 | 72.18 6.44 | 72.21 6.39 | 72.23 6.35 | 72.33 6.41 7.00
t8_9 65.99 | 4.00 | 66.21 524 | 66.98 | 598 | 67.18 5.25 [ 67.75 5.01 | 67.76 | 4.85 | 68.16 4.59 | 68.60 4.64 | 68.64 4.89 | 68.77 4.81 6.50
t8_10 | 63.82 | 4.00 | 64.40 499 | 66.72 | 4.68 | 67.39 4.52 | 68.43 443 |1 6850 | 482 | 68.64 4.71 | 68.92 4.75 | 70.27 4.67 | 70.35 4.53 5.00
t8_11 | 65.52 | 6.50 [ 70.09 6.27 | 70.64 | 6.19 | 71.04 592 | 71.34 584 | 7146 | 6.10 | 71.91 5.82 | 71.94 5.78 | 72.10 591 | 72.41 5.92 5.50
t8_12 | 66.53 | 7.00 | 70.15 7.00 | 70.80 | 7.15| 70.83 7.35 | 70.87 7.29 1 71.00 | 7.08 | 71.26 6.94 | 71.91 7.29 | 71.93 7.31 ] 72.00 7.28 7.00
t8_13 | 62.20 | 5.00 | 62.84 599 | 63.59 | 5.67 | 63.97 6.11 [ 64.12 6.29 | 64.57 | 6.24 | 64.64 6.48 | 64.70 6.55 | 64.92 6.06 | 65.80 6.05 6.50
t8_14 | 69.99 | 6.00 | 70.19 5.50 | 70.23 | 6.00 | 70.57 6.25 | 71.42 6.29 | 71.46 | 6.17 | 71.46 6.28 | 71.63 6.49 | 72.28 6.54 | 72.54 6.58 7.00
t8_15 | 68.41 | 7.00 | 69.30 7.00 | 69.53 | 7.16 | 70.19 7.12 | 71.06 7.10 | 71.33 | 7.09 | 71.34 7.07 | 71.46 7.12 | 71.48 6.95 | 71.49 7.24 8.50
t8_16 | 67.37 | 450 | 67.85 475 | 67.98 | 549 | 68.10 5.49 | 68.21 5.59 | 68.66 | 550 | 68.78 5.71 ] 69.13 5.68 | 69.51 5.40 | 69.66 5.55 6.00
t8_17 | 68.06 | 6.00 | 69.48 5.03 | 70.24 | 5.34 | 70.41 5.26 [ 70.83 4.83 | 7099 | 5.09 | 71.19 5.22 | 71.31 495 | 71.33 4.85 | 72.19 4.96 7.00
t8_18 | 64.28 | 7.00 | 66.58 7.00 | 66.63 | 7.00 | 67.91 6.53 | 69.76 6.79 | 70.22 | 6.67 | 70.23 6.72 | 71.10 6.75 | 71.33 6.72 | 71.42 6.75 8.00
t8_19 | 70.27 | 4.00 | 70.88 5.23 | 71.07 | 4.83 | 71.78 499 | 71.90 5.09 | 72.03 | 539 | 72.09 5.34 | 72.38 5.54 | 72.57 5.69 | 72.93 5.82 7.00
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t8_20 | 6859 | 7.00 | 71.68 5.84 | 73.18 | 6.19 | 73.87 6.26 | 74.36 6.39 | 7459 | 6.18 | 74.62 6.29 | 75.02 6.03 | 75.09 5.98 | 75.35 5.62 8.00
19_1 66.85 | 6.50 | 69.33 579 | 69.98 | 5.54 | 70.78 5.88 [ 71.76 572 | 71.84 | 561 | 71.97 5.60 | 72.34 5.76 | 72.66 5.78 | 72.82 5.80 7.00
t9_2 67.83 | 750 | 69.24 8.71| 70.45 | 8.02 | 70.54 8.25 | 71.13 7.83 | 71.64 | 693 | 71.79 7.07 | 72.04 7.00 | 72.39 6.95 | 72.41 6.59 9.00
t9_3 67.05 | 750 | 68.41 7.74 | 69.03 | 7.18 | 69.14 6.41 [ 69.49 5.85 | 69.63 | 572 | 69.73 5.89 | 70.21 6.08 | 70.26 6.02 | 70.42 6.11 7.00
t9_ 4 59.34 | 4.00 | 59.44 5.50 | 59.75 | 5.00 | 59.79 5.25 | 60.73 530 | 61.59 | 4.77 | 61.85 5.01 | 61.94 5.31 | 61.97 5.33 | 62.83 5.30 4.00
t9_5 7147 | 5.00 | 72.64 597 | 73.23 | 534 | 73.37 5.02 [ 73.83 530 | 74.01 | 478 | 74.03 4.94 | 74.43 5.01 | 74.43 4.69 | 74.47 4.82 6.00
t9_6 67.51 | 6.50 | 69.53 6.02 | 69.79 | 6.50 | 70.37 590 | 70.78 5.83 1 70.79 | 5.62 | 70.99 5.74 1 71.00 5711 71.19 5421 71.28 5.38 7.50
t9_7 67.70 | 7.00 | 69.30 6.76 | 69.38 | 5.86 | 69.71 5.17 [ 70.26 5.33 | 70.47 | 551 | 70.80 4.77 | 70.90 4.74 | 70.98 4.55 | 71.42 4.83 5.50
t9_8 63.30 | 4.00 | 64.68 5.22 | 68.54 | 5.30 | 68.93 5.01 | 69.22 5.10 | 69.73 | 5.23 | 70.46 5.27 | 70.50 5.29 | 71.15 5.36 | 71.22 5.51 5.50
t9_9 69.57 | 7.00 | 70.67 6.76 | 70.82 | 7.16 | 73.06 7.13 | 73.50 7.10 | 73.81 | 6.34 | 73.89 6.55 | 74.40 6.60 | 74.48 6.44 | 74.68 6.58 6.50
t9_10 | 63.05 | 5.00 | 64.63 5.00 | 65.55| 5.48 | 65.86 5.84 | 66.44 5.87 |1 66.70 | 5.89 | 68.36 5.97 | 69.31 6.19 | 69.41 5.98 | 70.34 5.98 5.00
t9_11 | 58.69 | 7.50 | 68.13 6.67 | 68.89 | 5.61 | 70.43 5.80 [ 71.15 592 | 71.18 | 550 | 71.41 5.43 | 71.53 5.61 | 71.77 5.45 | 71.77 5.32 9.00
t9_12 | 72.72 | 5.00 | 73.61 5.24 | 73.70 | 451 | 73.79 5.12 | 73.98 5.10 | 74.05 | 5.08 | 74.16 5.00 | 74.19 512 | 74.81 5.16 | 74.99 5.24 5.00
t9_13 | 65.16 | 7.00 | 65.34 6.25 | 67.35| 6.17 | 67.78 6.01 [ 67.90 6.49 | 68.04 | 6.09 | 68.08 5.80 | 68.28 5.59 | 68.28 5.74 | 68.50 5.96 7.00
t9_14 | 63.25 | 4.00 | 64.74 5.70 | 65.69 | 5.16 | 65.90 488 | 67.02 5.28 | 67.17 | 492 | 67.55 4.66 | 67.68 488 | 67.81 479 | 67.85 4.71 6.00
t9_15 | 69.73 | 4.00 | 70.94 497 | 71.03 | 531 | 71.26 535 71.52 5.87 | 71.67 | 589 | 71.84 5.63 | 71.94 5.79 | 72.22 5.92 | 72.58 6.02 9.00
t9_16 | 62.46 | 6.00 | 67.67 7.35| 68.71 | 7.25 | 69.05 7.08 | 69.89 6.16 | 70.41 | 6.21 | 70.48 6.64 | 70.99 6.12 | 71.03 6.11 | 71.42 6.10 6.50
t9_17 | 73.01 | 3.00 | 73.40 498 | 73.86 | 4.98 | 73.98 4.74 | 75.27 479 | 76.11 | 490 | 76.51 4.91 | 77.51 5.13 | 77.77 5.30 | 77.94 5.44 5.00
t9_18 | 65.74 | 2.00 | 67.61 4.16 | 68.67 | 5.06 | 69.40 5.16 | 70.89 5491 71.01 | 564 | 71.09 5.82 ] 71.31 6.07 | 72.84 6.16 | 75.76 6.22 3.00
t9_19 | 60.61 | 6.50 | 65.07 6.73 | 66.26 | 6.51 | 66.30 5.45 [ 66.66 5.65 | 67.16 | 555 | 68.11 5.54 | 68.57 5.48 | 69.50 5.58 | 70.28 5.79 4.50
t9_20 | 59.86 | 6.50 | 64.48 6.73 | 64.49 | 6.66 | 65.48 6.04 | 65.87 5.84 |1 66.00 | 579 | 67.59 5.95 | 67.98 5.84 | 68.01 5.96 | 68.02 6.14 5.50
t10_1 | 71.40 | 8.00 | 71.57 7.25| 71.79 | 7.17 | 72.06 7.25 [ 72.29 6.91 | 7248 | 6.44 | 72.73 6.79 | 72.86 7.18 | 72.96 7.37 | 72.96 7.34 9.50
t10_2 | 66.30 | 6.50 | 67.31 6.26 | 67.57 | 6.50 | 67.82 6.13 | 67.89 6.30 | 68.66 | 6.25 | 68.78 6.36 | 69.02 6.55 | 69.03 6.49 | 69.93 6.54 7.00
t10_3 | 67.85 | 9.00 | 69.80 7.57 | 70.21 | 7.07 | 70.75 7.05 [ 70.95 6.85 | 71.52 | 594 | 71.79 6.15 | 72.02 6.25 | 72.03 6.12 | 72.03 6.39 8.50
t10_.4 | 63.55 | 7.00 | 64.12 5.76 | 67.59 | 5.68 | 67.62 5.87 | 68.25 5.80 | 68.98 | 5.23 | 70.35 5.39 | 70.76 5.56 | 71.03 5.65 | 71.64 5.68 6.50
t10_5 | 66.10 | 5.00 | 67.44 524 | 67.99 | 4.84 | 68.57 5.36 [ 68.92 5.10 | 69.44 | 501 | 69.81 5.27 | 69.96 5.42 | 69.97 5.58 | 70.05 5.24 6.00
t10_6 | 6891 | 4.00 | 68.98 5.00 | 70.19 | 4.68 | 70.25 5.97 | 70.40 539 | 70.56 | 5.65 | 70.68 5.70 | 70.95 5.62 | 71.05 5441 71.27 5.40 7.00
t10_7 | 62.35 | 7.00 | 64.70 7.00 | 65.87 | 7.00 | 66.64 6.65 [ 66.71 6.43 | 66.77 | 6.05 | 67.12 6.04 | 67.26 6.04 | 67.70 5.82 | 68.82 5.84 6.00
t10_8 | 69.02 | 550 | 69.21 6.25 | 7130 | 6.17 | 71.35 542 | 71.58 5441 71.88 | 521 | 72.17 5.18 | 72.36 5.22 | 72.45 5.09 | 72.80 4.99 5.00
t10_9 | 65.00 | 2.00 | 66.33 4.44 | 67.06 | 5.26 | 67.90 5.43 [ 68.52 5.54 | 68.57 | 553 | 68.88 5.60 | 69.01 5.53 | 69.22 5.52 | 69.27 5.62 6.00
t10_10 | 64.67 | 7.00 | 66.32 7.00 | 66.76 | 7.32 | 66.77 7.24 | 67.22 6.91 | 67.39 | 6.60 | 68.23 6.65 | 68.41 6.69 | 68.42 6.73 | 68.68 7.04 6.50
t10_11 | 63.34 | 4.00 | 63.34 5.00 | 63.75| 5.33 | 64.87 5.01 [ 65.39 4.82 | 6592 | 485 | 66.47 4.73 | 66.75 4.65 | 66.96 4.68 | 67.16 4.71 5.00
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t10_12 | 67.69 | 4.00 | 67.89 3.00 | 68.65| 3.33 | 69.24 421 | 70.70 472 | 70.70 | 5.00 | 72.07 5.00 | 72.20 5.00 | 72.58 5.39 | 72.62 5.53 5.00
t10_13 | 74.21 | 4.00 | 75.17 570 | 76.11 | 5.79 | 76.18 6.55 | 76.50 6.35 | 76.66 | 5.67 | 76.76 5.45 | 77.24 5.45 | 77.81 5.56 | 77.89 5.33 6.00
t10_14 | 72.70 | 8.00 | 72.71 7.75| 73.26 | 7.51 | 73.33 6.65 | 73.54 6.13 | 73.64 | 595 | 74.01 5.27 | 74.24 571 | 74.42 6.06 | 74.47 6.15 6.50
t10_15 | 67.02 | 8.00 [ 69.51 6.11 | 70.17 | 7.02 | 70.93 6.55 | 71.14 6.63 | 71.51 | 6.46 | 72.03 6.40 | 72.23 6.41 | 72.41 5.96 | 72.77 6.14 | 10.00
t10_16 | 68.11 | 6.50 [ 70.82 7.20 | 71.70 | 7.45 | 72.13 7.00 | 72.44 6.90 | 7295 | 6.61 | 73.25 6.93 | 73.41 6.59 | 74.03 6.73 | 74.24 6.75 9.00
t10_17 | 66.00 | 7.00 | 66.12 6.50 | 66.13 | 7.00 | 66.53 6.63 [ 66.59 6.70 | 66.70 | 6.83 | 68.58 6.46 | 68.75 6.52 | 69.12 6.62 | 69.45 6.70 7.50
t10_18 | 71.42 | 6.00 [ 71.96 7.48 | 72.16 | 7.98 | 72.99 7.03 | 73.46 6.46 | 74.07 | 5.77 | 74.70 5.61 | 74.78 571 | 74.78 5.84 | 74.83 5.90 4.50
t10_19 | 56.84 | 7.50 | 60.54 5.37 | 61.04 | 493 | 63.93 472 | 65.45 4.95 | 65.66 | 481 | 66.75 5.33 | 67.07 5.18 | 67.68 5.26 | 67.68 5.28 3.00
t10_20 | 59.46 | 6.50 [ 61.12 6.74 | 61.82 | 5.54 | 62.24 5.77 | 62.60 6.01 | 63.74 | 6.16 | 64.16 6.27 | 67.82 6.35 | 68.65 6.50 | 69.72 6.46 4.00
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Annex G: Full Experiment of Domain 3

Where:0; the cosine similarity angle of i where i ranges
from 1 to 10.

SG; is the calculated score of i nearest neighbor

pre- graded essays and MG is the manual grade.

0,[SG1| 6, |SG2 [ 6, |SG3| 6, |SG4 0; |SG5 | 6, |SG6| 6, |SG7 | 65 |SG8 | 6, |SG9 | 6, |SGI10[ MG
t1.1 | 5728] 7.00] 5996 | 7.00] 60.13| 6.68 ] 61.91| 6.28| 63.24| 632]64.06] 6.65| 64.27| 670 | 64.89 | 6.51] 6508 6.45]6527] 6.46] 650
t1.2 | 47.00 | 4.00| 49.70| 449 | 5200| 465 53.41| 450 | 5463 | 487 |5504| 519| 5597 | 5175622 | 533| 5664 514|5745| s40| 4.00
t13 | 6317|800| 6435| 7.51| 64.79| 7.18 | 65.61| 642 | 6592 | 653 |6592| 6.68| 66.17| 687 |6637| 6.88| 66.40| 6.84|6652| 695| 6.00
t1.4 | 6092 [ 500] 6445] 571 65.25[ 6.11] 65.96 | 562 | 66.18| 588 | 6660 520 6661 6596693 6.28] 6699 6.25[67.26] 613 4.00
115 | 6388 ] 700 | 6654 676 6719 7.15 [ 67.77| 6.88| 68.05| 6.90 [ 69.86 | 6.07| 69.96 | 6677001 6.82] 7006 6.89[ 7088 663] 4.00
116 | 6867 | 600 6873| 650 | 6897 7.00] 69.07 [ 724 69.44| 739 [ 6963 741 69.65[ 7496993 7.43[ 7020 749[ 7025 740 s.00
117 | 61.20 | 400 | 6464 | 4.00| 6567 431 6631 564 | 66.89| 6.08]6733] 637 6788 6526867 635] 6891 6.26[69.20] 638 450
t1.8 | 5651 | 800 6146 | 754 61.82] 800 6292 800 | 6298 | 800|6335] 776 6373 7396377 735| 6401 736 [ 6431 723 6.00
119 | 6008 | 650 60.83] 675 6176 [ 6.18[ 61.94 [ 565 6269 | 629 [63.25] 632 6333 6146335 6.25[ 6385 6226429 611 4.00
t1.10 | 63.98 | 750 | 6555 | 7.74| 6579 | 815 66.49 | 715 6654 | 712 {6683 710 6698 | 6686757 | 672| 6777 669 68.16| 686 8.00
t1.11 | 3743 [ 700 4278 | 6.04| 4349 570 4465 s530| 4579 5562|4607 592 4853 5675017 | 5.65] 5093 5485126 580 4.00
t1.12 | 56.94 | 400 | 57.19| 549 5783 599 57.99| 550 | 6046 | 569 | 6051 597 6258 5976266 609 6315 613 [ 6346 603 s5.00
t1.13 | 59.58 | 650 | 61.66 | 529 | 62.56 | 6.48 | 63.09| 6.60 | 63.21| 6.68|64.09| 6.26| 6461 | 6366481 | 6.55| 64.82| 665|655 | 687| 6.00
t1.14 | 64.28 [ 400 | 6534 | 449 6540 5.15[ 65.41 [ 524 | 6545 | 549 [ 6609 573 6707 6176736 | 633] 6768 6.40[ 6777 645 550
t1.15 | 6518 | 9.00 | 6625 | 827 6752 786 6761 7.78| 6845| 735 [69.40] 760 6959 7526979 712 7005 716 [ 7036 696 7.00
t1.16 | 60.93 [ 700 | 6100 7.00| 6228 7.16 [ 64.01 | 724 6430 663 [64.92] 684 6599 6806602 677] 6613 674 66.18[ 6.95| 9.00
t1.17 | 66.85 | 650 | 6754 | 6.01| 69.45] 6.16 | 69.54 | 6.83 | 7009 | 6.96 [ 7020 712 7040 7247069 | 7.33] 7073| 745| 7091 750 6.00
t1.18 | 62.81 | 650 | 6730 | 673 | 6762 650 6765 650 | 67.82| 679 [ 6812 698 6872 7186990 7.05[ 7010 7.09 [ 7050 695 s5.00
t1.19 | 67.02 | 650 | 6738 6.00| 68.03| 633 ] 68.71| 637 | 69.06 | 6.49[69.12| 6.65| 69.28| 6.63|69.69| 6.56] 7009 6.55[ 7018 6.40] 7.50
t1.20 | 63.78 | 9.00| 66.05| 876 | 66.60| 884 | 67.71| 852 67.73| 824 | 6774 836 | 67.83| 8176828 | 821| 6852 840[6875| 817 8.00
©21 | 7070 | 750 | 7096 | 7.00 | 71.45| 7.00| 71.72| 700 | 71.81| 642|7193| 667 | 7231 | 6797243 | 6.45]| 7258 6407271 641 6.00
2.2 | 5657 | 400| 60.08| 448 63.89| 433 | 6452 | 4.93| 6454 | s540| 6476 595| 65.00| 6.03]6546| 5.68]| 6550 592[6572]| 611 6.00
23 | 6619 | 400| 6757 | 4.00| 67.68| 433 | 6831 | 545| 68.81| 5384|6896 6.19| 69.00| 6436931 | 6.14| 6943 | 629| 6974 636| 7.00
24 | 6356 | 900| 6557 | 828 6593| 7.38| 66.18| 7.29| 6651 | 7.33| 6736 751 6791 7056799 | 669 6816 672[68.18]| 680 850
25 | 5058 | 5.00| 5090| 4.50| 57.38| 4.35| 58.27| 506 | 59.17 | 4.87 [ 59.49 | 474 | 6038 | 5296059 | 503| 61.23]| 532|6150| 5.43| 650
26 | 6501 | 400| 6764| 4.00| 67.80| 5.28] 6820 533 | 6843 | 5.08| 6861 538| 68.88| 5946900 | 607| 6984 637[69.84]| 652 5.00
2.7 | 5564 | 400 | 5815 | 4.00 | 59.23| 480 59.91 | 461 | 6075 | 468 | 6112 457 6122 4506212 | 490| 6255| 512 [6266]| 534 5.00
28 | 6353 | 500| 6546 | 621 6583 | 6.14] 65.94| 611 | 6611 | 570 | 6659 | 5.42| 6751 | 5576794 | 539| 6842 560 6842] 569 7.50
29 | 6089 | 400| 6550| 630 66.92| 7.12| 67.04| 6.40| 68.06 | 596 | 68.09| 6.20| 6843 | 637 |6865| 6.67| 6868 6.55]6873| 659| 7.00
£2.10 | 63.22 | 750 | 6330| 7.75| 64.49| 654 | 6551 | 593 | 6593 | 670 | 6667 | 7.06| 6684 | 7326716 | 757| 6717 757 |6752| 7.23| 8.00
211 | 63.02 | 400 | 6441 | 522 6524 483 | 66.03| 534 | 66.20| 528 |66.22| 563 6630 6036672 | 567 6732 549|6734| 535| 6.00




t2_12 | 55.04 | 7.00 | 56.66 7.00 | 58.31 | 6.04 | 58.72 6.27 | 59.92 5.85 ] 60.59 | 540 | 60.63 5.35 ] 60.92 5.19 | 61.01 5.43 | 61.83 5.30 6.50
t2_13 | 62.26 | 6.00 | 64.48 7.44 | 65.51 | 8.09 | 65.67 7.11 [ 65.82 6.90 | 66.30 | 6.92 | 66.36 7.00 | 66.44 7.12 | 66.93 6.79 | 67.66 6.67 6.50
t2_14 | 5741 | 5.00 | 57.90 6.49 | 57.92 | 5.66 | 58.82 6.48 | 59.23 6.58 | 59.41 | 6.57 | 61.50 6.56 | 61.57 6.78 | 62.23 6.76 | 62.36 6.50 6.00
t2_15 | 51.12 | 4.00 [ 56.42 4.00 [ 58.64 | 431 | 58.96 4.23 | 59.36 4.19 | 60.66 | 416 | 61.83 4.53 | 62.28 4.80 | 63.05 4.62 | 63.16 4.93 5.00
t2_16 | 68.50 [ 9.00 | 69.90 8.27 | 70.10 | 7.70 | 70.26 6.56 | 70.51 6.25 | 70.63 | 6.21 | 70.88 6.32 | 71.17 6.52 | 71.24 6.68 | 71.39 6.76 7.50
t2_17 | 48.87 | 4.00 [ 58.29 533 | 58.76 | 493 | 58.89 494 | 60.44 532 | 60.47 | 511 | 60.72 5.56 | 61.01 5.38 | 61.08 5.60 | 61.37 5.69 7.00
t2_18 | 53.31 | 550 | 58.83 6.20 | 59.22 | 5.51 | 61.20 5.16 | 62.46 5.49 | 63.05 | 542 | 63.59 5.62 | 63.62 5.89 | 63.68 5.70 | 63.80 5.82 6.50
t2_19 | 65.58 | 9.00 | 68.26 8.76 | 68.29 | 8.04 | 68.36 7.79 | 68.55 8.02 | 69.04 | 7.38 | 69.41 7.40 | 69.54 7.47 | 69.79 7.52 | 69.81 7.76 9.00
t2_20 | 67.16 | 10.0 | 68.08 853 | 68.61 | 7.71 | 69.24 7.90 | 69.49 7.54 |1 69.55 | 7.77 | 69.57 7.73 | 69.61 7.77 | 69.94 7.84 | 69.97 7.71 | 10.00
t3_1 68.19 | 4.00 | 68.67 5.24 | 69.58 | 5.80 | 69.65 5.37 [ 69.96 5.68 | 71.06 | 596 | 71.59 6.16 | 71.64 6.20 | 72.05 6.23 | 72.40 6.12 5.00
t3_2 65.86 | 5.50 | 66.20 6.00 | 67.02 | 5.67 | 67.50 5.63 | 69.10 5.79 1 69.12 | 551 | 69.97 5.32 ] 70.12 5.68 | 70.37 5.71] 70.49 6.01 5.50
t3_3 63.01 | 750 | 63.06 575 | 63.17 | 6.33 | 63.23 6.75 | 64.28 6.70 | 65.34 | 7.06 | 66.52 7.44 | 66.56 7.05 | 66.80 7.14 | 67.11 7.04 9.50
t3_4 68.79 | 5.50 | 69.98 7.20 | 70.07 | 7.30 | 70.34 7.23 | 70.65 7.09 |1 7098 | 6.75 | 71.04 6.65 | 71.55 6.34 | 71.71 6.51 | 71.97 6.51 6.00
t3_5 5742 | 7.00 | 62.50 5.62 | 6291 | 558 | 64.12 6.25 [ 64.16 6.49 | 64.24 | 6.80 | 64.74 6.76 | 64.86 6.44 | 64.99 6.44 | 65.59 6.22 7.50
t3_6 60.71 | 7.00 | 63.00 7.00 | 63.06 | 7.00 | 63.48 7.12 | 63.49 7.00 | 64.16 | 7.00 | 64.28 6.59 | 64.98 6.28 | 65.49 6.30 | 65.55 6.18 8.00
t3_7 68.01 | 7.00 | 69.43 7.48 | 69.87 | 7.65 | 70.38 7.49 | 70.70 7.97 | 70.86 | 7.74 | 71.33 7.50 | 71.38 7.62 | 71.80 7.61 | 71.82 7.60 8.50
t3_8 68.69 | 5.00 | 68.89 450 | 68.91 | 4.34 | 69.60 4.25 | 69.80 4.69 | 70.06 | 5.22 [ 70.12 5.19 | 70.28 5.77 | 70.57 5.90 | 70.73 5.72 7.50
t3_9 61.43 | 3.00 | 62.46 546 | 63.99 | 531 | 64.79 5.24 [ 64.79 5.67 | 64.84 | 540 | 65.26 5.21 | 66.18 5.42 | 66.22 5.27 | 66.54 5.39 3.00
t3_10 | 63.77 | 6.00 | 64.48 6.00 | 64.51 | 6.33 | 65.55 6.97 | 66.00 6.40 | 66.89 | 6.19 | 67.56 6.42 | 67.75 6.14 | 68.21 5.93 | 68.91 5.93 8.50
t3_11 | 69.30 | 8.00 | 69.72 7.75 | 70.19 | 7.34 | 70.73 6.30 | 70.87 5.85 | 70.93 | 6.04 | 71.86 6.30 | 72.01 6.27 | 72.13 6.45 | 72.27 6.54 6.50
t3_12 | 6240 | 5.00 | 62.52 575 | 63.97 | 5.83 | 64.45 6.47 | 64.92 6.57 | 65.13 | 6.56 | 65.79 6.62 | 66.20 6.31 | 66.21 6.33 | 66.28 6.44 6.50
t3_13 | 63.92 | 4.00 | 66.04 4.00 [ 66.50 | 4.80 | 66.70 497 | 66.71 5.36 | 66.86 | 514 | 67.13 5.40 | 67.16 5.47 | 68.12 5.58 | 68.13 5.67 7.00
t3_14 | 64.57 | 850 | 66.86 8.02 | 6732 | 7.86 | 67.32 6.92 | 68.49 7.12 | 68.63 | 6.95| 68.96 6.89 | 68.98 7.08 | 69.03 7.28 | 69.13 7.11 5.50
t3_15 | 67.63 | 5.00 | 69.27 596 | 70.23 | 6.29 | 70.47 6.22 [ 70.61 580 | 71.39 | 591 | 71.93 5.66 | 72.11 5.47 | 72.15 5.32 | 72.42 5.47 8.00
t3_16 | 58.04 | 4.00 | 60.75 4.00 | 62.38 | 4.00 | 63.99 4.57 | 64.62 5.01 ] 65.12 | 539 | 65.30 5.67 | 65.35 594 | 65.82 5.74 | 65.96 5.86 7.50
t3_17 | 6792 | 5.00 [ 67.93 5.25| 68.43 | 6.65 | 68.59 6.61 [ 69.09 7.07 | 69.10 | 6.90 | 69.11 6.35 | 69.75 6.43 | 69.83 6.39 | 70.31 6.16 7.00
t3_18 | 64.75 | 7.00 | 65.22 7.25| 66.01 | 7.17 | 66.40 6.88 | 67.23 6.91 | 67.56 | 6.45| 69.15 6.52 | 69.27 6.57 | 69.27 6.52 | 69.62 6.51 6.50
t3_19 | 66.95 | 4.00 [ 67.13 574 | 6733 | 632 | 67.41 6.99 [ 67.63 6.79 | 67.70 | 691 | 68.75 6.38 | 68.81 6.33 | 68.98 6.51 | 69.03 6.75 6.00
t3_20 | 58.70 | 7.00 | 60.08 5,53 | 60.74 | 6.01 | 60.77 6.25 | 60.90 6.40 | 62.40 | 6.02 | 62.46 6.29 | 62.84 6.31 | 63.00 6.44 | 63.64 6.35 9.00
t4_ 1 67.70 | 3.00 | 69.26 4.45 | 70.55 | 4.93 | 70.85 5.65 | 71.41 590 | 71.91 | 6.15 | 72.20 6.26 | 72.29 6.23 | 72.66 6.41 | 73.00 6.60 2.00
t4_2 68.77 | 8.00 | 69.27 6.02 | 69.64 | 6.18 | 69.82 5.65 | 69.99 5.81 ] 70.15 | 584 | 70.22 5.59 | 70.23 539 | 70.32 5.62 | 70.42 6.05 6.00
t4_3 62.04 | 6.00 | 64.63 6.72 | 65.96 | 7.12 | 66.59 6.97 | 67.24 7.26 | 67.76 | 6.99 | 68.18 6.60 | 68.30 6.93 | 68.44 7.14 | 69.11 7.13 9.00
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t4_4 52.53 | 4.00 | 56.28 543 | 61.44 | 531 | 61.58 535 | 61.99 5.10 | 62.15 | 494 | 62.22 4.68 | 62.73 4.60 | 63.67 4.84 | 63.82 5.08 7.00
t4_5 68.87 | 850 | 69.66 9.24 | 69.69 | 9.49 | 71.00 9.49 | 71.66 8.84 | 7195 | 856 | 72.19 8.75 | 72.20 8.54 | 72.27 8.38 | 72.35 8.30 7.00
t4_6 70.36 | 10.0 | 71.38 9.27 | 72.45 | 8.87 | 72.49 8.42 | 72.77 8.25 | 74.06 | 791 | 74.14 7.79 | 74.18 7.99 | 74.24 8.04 | 74.54 7.99 6.00
t4_7 69.55 | 5.00 | 70.56 549 | 7093 | 5.01 | 71.01 574 | 71.12 598 | 71.14 | 582 | 71.54 6.12 | 71.88 6.17 | 72.26 5.94 | 72.28 6.04 4.00
t4_8 51.49 | 400 | 53.41 4.00 | 53.88 | 4.82 | 56.20 4.62 | 56.46 5.07 | 57.15 | 491 | 57.26 4.65 | 59.91 4.80 | 60.79 496 | 60.92 5.23 5.00
t4_9 57.07 | 4.00 | 57.80 573 | 5844 | 631 | 59.41 5.99 | 60.04 6.19 | 60.16 | 6.08 | 62.69 6.13 | 62.71 6.34 | 62.94 6.51 | 63.25 6.74 7.00
t4_10 | 59.27 | 4.00 | 61.71 4.00 | 62.13 | 513 | 62.43 5.70 | 63.36 5.57 |1 63.37 | 596 | 63.45 5.69 | 63.49 5.97 | 64.81 6.28 | 64.86 6.07 7.00
t4_11 | 62.63 | 7.50 | 63.64 5.78 | 64.27 | 5.20 | 64.75 491 | 65.63 5.78 | 66.58 | 6.05 | 66.59 6.17 | 66.60 6.15 | 66.89 6.14 | 67.03 5.94 9.00
t4_12 | 6552 | 6.00 | 67.09 6.97 | 67.21 | 6.98 | 68.06 6.98 | 68.81 7.17 1 69.15 | 7.15| 69.24 7.53 | 69.52 7.59 | 69.96 7.83 | 70.24 7.80 7.50
t4_13 | 64.37 | 6.00 [ 64.99 6.00 | 66.72 | 6.32 | 67.35 6.48 | 67.48 6.67 | 67.52 | 6.25 | 67.60 6.35 | 68.34 6.60 | 68.49 6.49 | 68.80 6.25 6.50
t4_14 | 70.75 | 3.50 | 71.80 496 | 71.87 | 4.65 | 72.66 5.09 | 73.18 5.45] 73.23 | 569 | 73.40 5.87 | 73.86 594 | 74.11 6.15 | 74.64 6.05 6.00
t4_15 | 60.37 | 4.00 [ 60.49 6.50 | 61.87 | 6.50 | 62.44 6.50 [ 62.67 6.59 | 63.05 | 6.58 | 63.44 6.64 | 63.63 6.32 | 63.68 6.08 | 64.07 6.16 8.00
t4_16 | 67.17 | 9.00 | 67.55 9.00 | 67.87 | 8.34 | 68.18 7.28 | 69.32 7.32 |1 69.55 | 7.19 | 69.68 7.10 | 69.90 7.26 | 69.90 7.13 | 69.96 6.83 6.00
t4_17 | 62.70 | 3.00 | 63.20 548 | 64.68 | 533 | 64.98 4.77 | 65.68 5.10 | 65.73 | 532 | 65.87 5.14 | 66.56 5.18 | 66.64 5.42 | 66.79 5.48 9.00
t4_18 | 5436 | 7.50 | 55.46 577 | 57.94 | 5.21 | 60.41 5.62 | 60.51 578 1 62.33 | 596 | 62.41 5.71 | 63.37 5.80 | 63.48 5.62 | 63.68 5.70 7.00
t4.19 | 64.99 | 3.00 | 67.00 492 | 67.23 | 591 | 67.44 6.30 [ 67.54 6.05 | 67.54 | 6.36 | 67.62 6.52 | 67.69 6.21 | 67.88 6.30 | 67.96 6.22 7.00
t4_20 | 64.67 | 6.00 | 65.48 6.49 | 66.87 | 6.65 | 67.47 6.38 | 68.36 6.87 | 68.45 | 6.11 | 69.08 6.29 | 69.32 6.26 | 69.51 6.23 | 69.61 6.30 6.50
t5_1 66.22 | 7.00 | 66.87 6.75 | 69.76 | 6.98 | 69.77 6.87 [ 69.83 6.52 | 70.86 | 6.51 | 71.26 6.45 | 71.55 6.45 | 71.60 6.46 | 71.64 6.23 5.00
t5_2 65.04 | 750 | 65.63 8.24 | 66.15| 7.84 | 66.54 7.15 | 66.69 7.12 |1 67.22 | 7.26 | 67.62 6.68 | 68.29 6.66 | 68.51 6.85 | 68.60 6.68 8.00
t5_3 63.70 | 7.00 | 64.08 7.00 | 64.61| 7.00 | 65.00 6.63 [ 65.19 6.80 | 65.87 | 7.31 | 66.24 7.27 | 66.76 7.36 | 67.21 7.37 | 67.46 7.34 6.00
t5_4 61.30 | 4.00 | 63.07 5.46 | 63.81 | 4.99 | 64.62 5.47 | 64.70 5.57 |1 64.86 | 588 | 65.24 6.03 | 65.64 5.79 | 66.05 5.71 ] 66.10 5.92 5.50
t5_5 48.94 | 4.00 | 53.28 4.00 [ 56.24 | 4.92 | 57.79 494 | 58.17 5.32 | 59.09 | 5.27 | 59.27 4.97 | 61.02 4.86 | 61.21 4.98 | 61.32 5.20 5.50
t5_6 61.16 | 6.50 | 61.81 6.50 | 63.04 | 5.05 | 63.28 5.89 | 63.59 571 | 64.66 | 592 | 66.14 6.12 | 66.20 6.16 | 66.58 6.35 | 66.76 6.32 8.00
t5_7 61.86 | 6.50 | 63.55 6.99 | 66.00 | 7.30 | 66.07 7.23 | 66.94 6.63 | 67.32 | 6.23 | 67.42 6.46 | 67.80 6.18 | 67.86 6.21 | 68.00 6.42 8.00
t5_8 59.53 | 550 | 61.04 599 | 6134 | 5.67 | 63.29 6.33 | 64.81 6.36 | 6490 | 6.31 | 64.92 6.40 | 65.87 6.47 | 65.99 6.52 | 66.44 6.74 6.00
t5_9 54.01 | 4.00 | 62.17 533 | 63.58 | 5.23 | 63.78 541 | 64.50 533 | 64.67 | 513 | 64.71 4.98 | 65.10 4.87 | 65.13 5.04 | 65.23 4.94 5.00
t5_10 | 60.25 | 6.00 | 61.74 551 | 64.65| 6.27 | 64.91 6.56 | 65.04 6.64 | 65.07 | 6.07 | 65.18 6.19 | 65.35 593 | 65.53 5.73 | 66.01 5.80 7.00
t5_11 | 61.12 | 7.00 [ 6541 7.00 | 65.79 | 6.84 | 67.21 6.54 [ 67.38 6.90 | 67.83 | 691 | 67.85 6.99 | 67.99 6.64 | 68.37 6.78 | 68.68 6.53 8.00
t5_12 | 7031 | 7.00 | 71.27 7.24 | 7196 | 7.01 | 72.64 7.12 1 73.19 6.82 | 73.68 | 6.39 | 73.81 6.40 | 74.68 6.36 | 74.91 6.42 | 74.97 6.47 6.00
t5.13 | 60.09 | 7.00 [ 61.75 6.27 | 6291 | 5.86 | 63.81 6.01 [ 64.10 6.11 | 65.59 | 5.79 | 66.06 5.55 | 66.25 5.95 | 66.57 5.75 | 67.93 5.86 5.50
t5_.14 | 5199 | 5.00 | 54.33 451 | 54.89 | 5.32 | 56.59 5.01 | 56.73 481 | 58.64 | 5.07 | 58.72 4.80 | 59.30 5.05 | 60.61 5.35 | 60.86 5.32 4.00
t5.15 | 65.44 | 6.50 | 67.32 6.74 | 67.96 | 5.87 | 68.26 6.02 [ 68.29 6.30 | 68.73 | 6.41 | 68.76 6.56 | 69.20 6.85 | 69.58 7.08 | 69.80 6.93 8.00
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t5.16 | 55.41 | 7.00 | 56.70 7.00 | 58.47 | 7.16 | 59.26 6.65 | 59.71 6.90 | 59.87 | 7.24 | 61.02 7.14 | 61.15 7.12 | 61.20 7.11 | 61.79 7.01 7.00
t5_17 | 67.12 | 4.00 | 67.38 4.00 [ 68.03 | 4.00 | 68.42 4.00 | 68.51 4.29 | 68.73 | 473 | 68.74 5.25 | 69.54 5.58 | 70.13 5.78 | 70.51 5.71 7.00
t5_18 | 62.70 | 4.00 | 64.85 5.68 | 66.52 | 5.16 | 67.13 5.70 | 67.47 5.29 | 68.20 | 5.71 | 68.67 5.88 | 68.82 5.89 | 69.44 5.80 | 69.50 5.73 8.00
t5.19 | 63.69 | 8.50 [ 65.21 7.28 | 66.02 | 7.19 | 66.28 7.39 | 67.07 731 | 6741 | 719 | 68.22 7.23 | 68.36 7.38 | 68.74 7.54 | 68.97 7.54 8.00
t5.20 | 6995 | 7.00 | 70.43 5.27 | 71.11 | 5.18 | 71.56 550 | 71.67 5.69 | 71.97 | 590 | 72.75 6.24 | 73.55 599 | 73.71 6.09 | 73.86 6.13 4.00
t6_1 65.72 | 5.00 | 66.12 599 | 66.69 | 534 | 67.52 5.86 [ 68.57 5.51 | 68.77 | 590 | 68.99 6.45 | 69.13 5.93 | 69.16 5.88 | 69.16 6.13 4.00
t6_2 60.65 | 5.00 | 63.04 596 | 6534 | 6.89 | 66.91 7.03 | 67.07 7.02 |1 67.64 | 717 | 67.69 6.63 | 67.87 6.55 | 68.29 6.29 | 68.59 6.31 6.00
t6_3 62.46 | 4.00 | 64.69 6.40 | 65.04 | 6.59 | 65.62 6.81 [ 66.06 6.28 | 66.20 | 6.55 | 66.27 6.68 | 66.74 6.60 | 66.75 6.59 | 66.98 6.77 9.00
t6_4 59.56 | 5.00 [ 61.33 597 | 6141 | 647 | 61.71 6.60 | 62.60 6.10 | 63.10 | 6.24 | 64.48 6.34 | 64.78 6.07 | 65.49 6.27 | 66.75 6.29 6.00
t6_5 66.81 | 10.0 | 67.56 9.02 [ 67.79 | 8.68 | 69.81 8.18 | 70.95 7.79 | 71.00 | 752 | 71.11 7.32 | 71.53 7.40 | 71.71 7.10 | 71.75 7.19 6.00
t6_6 60.80 | 7.50 | 66.02 7.27 | 67.98 | 6.60 | 68.17 6.47 | 68.47 6.29 | 68.89 | 6.63 | 69.06 6.67 | 69.25 6.83 | 69.38 6.84 | 69.41 6.86 7.00
t6_7 69.69 | 9.50 | 72.04 9.26 [ 72.21 | 9.50 | 72.34 8.90 | 72.89 7.97 | 73.05 | 7.82 | 73.24 7.64 | 73.81 7.63 | 74.42 7.46 | 74.45 7.38 7.00
t6_8 62.78 | 7.00 | 62.79 6.00 | 63.23 | 5.34 | 64.34 5.86 | 65.31 5.89 | 65.38 | 559 | 65.87 5.71 | 66.85 5,51 | 67.65 576 | 67.74 5.92 7.50
t6_9 7041 | 450 | 70.58 574 | 71.00 | 599 | 71.38 6.48 [ 71.86 6.01 | 71.92 | 6.00 | 72.05 6.42 | 72.21 6.55 | 72.22 6.70 | 72.29 6.83 3.00
t6_10 | 68.79 | 7.50 | 70.30 533 | 70.38 | 6.20 | 70.82 6.63 | 70.92 6.51 | 71.04 | 6.83 | 71.48 6.79 | 71.52 6.57 | 71.60 6.30 | 71.84 6.55 8.50
t6_11 | 69.56 | 6.50 [ 70.73 7.71 | 7117 | 7.81 | 71.27 7.37 | 71.71 6.72 | 71.74 | 6.69 | 71.99 6.93 | 72.29 7.06 | 72.83 7.16 | 72.85 7.05 6.00
t6_12 | 67.57 | 6.50 | 67.89 7.24 | 68.66 | 6.52 | 69.84 6.75 | 70.30 6.05 | 7090 | 6.19 | 71.04 6.10 | 71.28 6.32 | 71.68 6.44 | 71.69 6.45 3.00
t6_13 | 58.65 | 4.00 [ 60.98 6.41 | 61.16 | 5.63 | 62.95 548 [ 62.98 596 | 63.73 | 6.20 | 64.03 6.04 | 64.10 5.68 | 64.86 5.77 | 65.07 5.88 8.00
t6_14 | 69.11 | 7.50 | 70.14 530 | 70.29 | 6.51 | 70.72 6.63 | 70.94 6.70 | 71.11 | 691 | 71.36 6.99 | 7141 6.63 | 71.46 6.83 | 71.62 6.94 8.00
t6_15 | 67.82 | 4.00 | 67.84 5.50 | 68.89 | 6.15 | 68.95 6.11 [ 70.31 6.00 | 71.06 | 6.07 | 71.44 6.19 | 71.75 6.17 | 72.70 6.11 | 72.91 6.05 6.00
t6_16 | 71.14 | 4.00 | 71.26 6.24 | 7197 | 6.33 | 72.27 6.73 | 72.29 6.88 | 72.84 | 7.06 | 72.90 7.05 | 72.99 6.98 | 73.21 6.67 | 73.43 6.75 8.00
t6_17 | 57.76 | 7.00 [ 58.62 5.52 | 59.50 | 5.02 | 60.29 5.26 | 60.47 5.60 | 61.07 | 582 | 61.46 6.25 | 61.95 6.10 | 62.96 6.20 | 63.13 6.36 6.00
t6_18 | 67.15 | 7.00 | 67.37 6.75| 67.63 | 7.16 | 69.54 6.89 | 69.74 6.82 |1 69.79 | 6.61 | 69.80 6.26 | 70.32 5.99 | 70.58 5.89 | 70.66 6.27 3.00
t6_19 | 65.22 | 4.00 | 65.87 4.00 [ 66.27 | 4.98 | 67.56 475 | 68.95 5.07 | 69.09 | 544 | 69.51 5.38 | 69.59 5.51 | 70.14 5.56 | 70.33 5.56 4.00
t6_20 | 64.67 | 8.00 | 65.01 8.50 | 65.08 | 8.33 | 66.22 7.77 | 66.82 7.53 | 67.78 | 7.14 | 68.28 6.73 | 68.98 6.76 | 69.03 6.78 | 69.50 6.53 7.00
t7_1 57.80 | 4.00 | 62.20 4.00 [ 64.70 | 5.05 | 66.35 5.04 | 67.10 521 | 67.68 | 547 | 67.73 5.60 | 68.13 5.76 | 68.32 5.73 | 68.68 5.84 5.00
t7_2 66.71 | 7.00 | 66.85 7.00 | 66.92 | 5.67 | 67.43 5.75 | 67.50 6.29 | 67.51 | 6.41 | 67.63 6.77 | 67.99 6.92 | 68.05 6.61 | 68.07 6.60 8.00
t7_3 58.21 | 7.00 | 58.64 551 | 59.48 | 5.67 | 61.39 5.51 [ 61.69 5.89 | 62.57 | 559 | 62.64 5.92 | 63.80 6.15 | 63.82 5.93 | 63.97 5.99 7.50
t7_4 61.75 | 7.00 | 64.40 6.76 | 64.57 | 6.84 | 65.46 593 | 66.03 6.22 | 66.12 | 6.35| 66.22 6.57 | 66.77 6.62 | 66.86 6.61 | 67.48 6.60 6.00
t7_5 58.84 | 6.50 | 60.24 6.74 | 62.46 | 6.82 | 62.57 5.92 [ 63.27 6.31 | 63.96 | 6.65 | 64.08 6.76 | 64.24 6.56 | 64.38 6.71 | 64.38 6.64 5.00
t7_6 45.26 | 4.00 | 46.93 4.00 | 4791 | 4.00 | 52.50 4.23 | 53.23 4.83 | 54.08 | 5.16 | 54.16 5.20 | 54.32 5.06 | 55.25 496 | 55.27 5.24 4.00
t7_7 59.16 | 5.00 | 61.10 597 | 61.63 | 582 | 63.25 6.10 [ 63.33 5.51 | 63.57 | 559 | 65.01 5.77 | 65.06 5.86 | 65.24 5.92 | 65.78 6.20 4.00
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t7_8 5473 | 7.00 | 54.82 7.25| 5499 | 7.17 | 55.23 6.63 | 55.44 6.11 | 55.58 | 6.26 | 56.06 6.36 | 56.73 6.68 | 57.56 6.66 | 57.65 6.55 4.00
t7_9 59.19 | 4.00 | 62.99 5.64 | 65.79 | 5.15 | 66.43 5.12 [ 66.49 491 | 6730 | 4.78 | 68.05 5.00 | 68.63 5.00 | 69.24 5.05 | 69.60 5.22 3.50
t7_10 | 60.81 | 7.00 | 62.15 6.27 | 62.32 | 5.52 | 62.75 5.88 | 63.04 6.20 | 63.68 | 6.33 | 63.84 6.62 | 64.68 6.43 | 64.68 6.70 | 64.95 6.73 7.50
t7_11 | 65.05 | 8.50 | 66.87 8.26 | 67.38 | 7.86 | 68.12 8.01 | 68.39 7.82 | 68.41 | 7.77 | 68.48 7.59 | 68.64 7.52 | 69.02 7.47 | 69.31 7.14 6.00
t7_12 | 5891 | 4.00 | 62.55 4.00 | 62.79 | 5.12 | 63.04 5.81 | 65.28 6.21 | 65.39 | 6.56 | 65.70 6.61 | 66.24 6.43 | 66.87 6.44 | 67.03 6.22 6.50
t7_13 | 60.89 | 7.50 | 61.42 7.00 | 63.82 | 7.00 | 64.61 6.89 [ 65.02 6.35 | 65.43 | 6.60 | 65.72 6.26 | 65.80 6.70 | 66.17 6.99 | 66.44 7.08 6.00
t7_14 | 59.79 | 4.00 | 61.42 546 | 62.11 | 5.96 | 62.55 6.09 | 63.34 5.69 | 63.45| 590 | 63.78 6.05 | 64.38 6.04 | 64.41 5.99 | 64.46 6.23 7.50
t7_15 | 51.06 | 6.50 [ 52.05 6.75 | 58.34 | 593 | 59.10 6.17 [ 61.03 6.23 | 61.42 | 6.34 | 61.68 6.43 | 62.02 6.60 | 62.10 6.69 | 62.28 6.72 5.50
t7_16 | 62.38 | 7.00 | 63.64 7.00 | 63.67 | 6.02 | 63.96 6.62 | 64.44 6.79 | 64.60 | 6.67 | 64.98 6.85 | 65.08 7.23 | 65.54 7.42 | 65.66 7.00 7.50
t7_17 | 56.63 | 4.00 [ 57.91 6.21 | 58.48 | 6.47 | 58.52 5.86 [ 60.73 6.07 | 61.82 | 6.22 | 62.06 6.39 | 62.93 6.40 | 63.30 6.26 | 63.79 6.19 6.50
t7_18 | 57.07 | 850 | 61.52 6.40 | 63.47 | 6.58 | 64.03 6.91 | 64.54 6.56 | 64.65 | 6.31 | 64.86 6.01 | 65.01 6.24 | 65.20 6.42 | 65.37 6.62 9.00
t7_19 | 64.99 | 7.50 | 66.40 7.99 | 66.94 | 7.51 | 66.95 7.63 [ 67.29 7.51 | 67.65 | 7.75 | 67.66 7.64 | 67.88 7.50 | 67.98 7.40 | 68.18 7.36 8.50
t7_20 | 63.70 | 4.00 | 64.53 5.48 | 66.88 | 5.33 | 67.53 5.72 | 68.15 5.77 | 68.27 | 596 | 68.79 5.70 | 68.91 5.85 | 69.54 5.67 | 69.55 5.83 6.50
t8_1 59.65 | 9.00 | 59.93 7.76 | 63.36 | 7.52 | 64.16 7.40 [ 65.56 7.51 | 65.87 | 7.51 | 66.18 7.38 | 66.19 6.99 | 67.54 6.70 | 68.36 6.46 8.50
t8_2 64.89 | 7.00 | 65.44 7.25| 66.39 | 7.17 | 66.72 7.37 | 67.10 7.49 | 67.67 | 6.78 | 67.76 6.81 | 67.99 7.07 | 68.00 7.06 | 68.14 6.77 8.50
t8_3 62.99 | 9.00 | 63.85 7.52 | 64.65| 7.84 | 64.93 8.12 | 65.76 7.91 | 66.47 | 7.77 | 66.94 7.66 | 66.94 7.53 | 67.55 7.17 | 67.71 7.06 7.00
t8_4 67.72 | 7.00 | 69.30 7.48 | 69.68 | 7.97 | 71.40 6.84 | 71.48 6.77 | 71.83 | 6.73 | 72.29 6.38 | 72.54 6.73 | 72.84 6.71 | 72.88 6.83 7.50
t8_5 67.13 | 4.00 | 68.40 5.95| 69.02 | 6.28 | 69.07 6.46 | 71.55 6.64 | 71.72 | 6.70 | 71.75 6.74 | 72.18 6.43 | 72.35 6.28 | 72.77 6.35 7.50
t8_6 65.18 | 5.50 | 66.95 478 | 67.67 | 6.12 | 68.36 6.21 | 68.95 6.08 | 69.36 | 6.53 | 69.71 6.79 | 70.17 6.76 | 70.34 6.73 | 70.40 6.76 5.00
t8_7 57.40 | 9.00 | 58.53 6.54 | 58.84 | 5.71 | 59.23 6.15 [ 59.43 5.92 | 59.65 | 5.61 | 60.12 6.01 | 60.17 5.76 | 60.78 5.68 | 61.39 5.90 6.50
t8_8 67.60 | 4.50 | 69.88 6.16 | 70.01 | 6.75 | 70.70 7.52 | 70.88 7.61 ] 7130 | 6.89 | 72.15 6.84 | 72.63 7.08 | 72.66 6.97 | 72.74 7.07 5.00
t8_9 55.29 | 4.00 | 59.81 4.00 [ 59.95 | 4.00 | 61.84 4.58 | 62.16 4.84 | 62.41 | 494 | 62.59 5.22 | 63.08 5.66 | 63.27 5.80 | 63.41 6.00 7.50
t8_10 | 5798 | 5.00 | 58.72 451 | 59.45 | 4.34 | 62.29 495 | 62.60 5.24 |1 64.00 | 5.05 | 64.40 5.05 | 64.97 493 | 65.60 5.03 | 65.81 5.03 6.50
t8_11 | 50.97 | 4.00 | 60.89 4.00 [ 61.16 | 4.30 | 61.96 491 | 63.04 5.56 | 63.11 | 593 | 63.72 5.68 | 63.83 5.66 | 64.54 5.79 | 64.58 5.54 4.00
t8_12 | 65.80 | 7.00 | 66.22 7.99 | 66.26 | 7.99 | 66.56 7.75 | 67.38 7.70 | 67.96 | 7.75 | 68.35 7.85 | 68.49 7.99 | 68.51 8.09 | 68.71 8.13 | 10.00
t8_13 | 61.65 | 6.50 [ 63.15 6.50 | 63.23 | 6.66 | 63.80 6.75 | 64.29 6.79 | 6431 | 6.67 | 64.32 6.92 | 64.69 6.93 | 64.81 6.62 | 65.62 6.65 7.50
t8_14 | 67.27 | 850 | 67.99 8.01| 7290 | 8.14 | 73.16 8.11 | 73.29 7.211 7330 | 7.03 | 73.79 7.28 | 73.90 7.08 | 73.93 7.07 | 74.10 7.02 6.50
t8_15 | 67.83 | 850 | 68.24 7.26 | 68.40 | 7.67 | 69.29 7.99 | 69.64 7.99 | 69.95 | 831 | 70.72 8.20 | 71.05 8.12 | 71.27 7.90 | 71.63 7.82 | 10.00
t8_16 | 58.10 | 6.50 | 58.24 5.25 | 58.76 | 4.51 | 59.19 5.37 | 59.39 5.59 | 59.75 | 5.49 | 60.00 5.15 | 60.25 5.37 | 60.28 5.39 | 60.35 5.35 6.00
t8_17 | 66.84 | 7.00 | 68.47 7.00 | 68.53 | 6.03 | 69.34 5.54 | 69.64 5.25 | 69.67 | 5.05 | 69.68 5.59 | 69.76 6.00 | 70.32 6.16 | 70.58 6.38 9.50
t8_18 | 59.38 | 5.50 | 59.77 7.24 | 61.49 | 5.88 | 63.01 6.14 | 63.27 6.49 | 63.77 | 6.26 | 63.77 6.29 | 64.58 5.91 | 64.60 6.08 | 65.22 6.07 7.50
t8_19 | 52.69 | 5.50 | 53.50 6.24 | 54.53 | 5.51 | 55.34 6.36 [ 56.18 591 | 56.45 | 6.00 | 56.85 6.20 | 58.37 6.30 | 59.01 6.32 | 59.15 6.38 7.00
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t8_20 | 68.07 | 6.50 | 68.77 6.75| 70.05 | 7.14 | 70.48 7.11 | 70.78 6.33 | 71.37 | 6.28 | 71.76 6.44 | 71.93 6.51 | 72.08 6.35 | 72.09 6.41 6.00
19_1 58.97 | 6.50 | 61.34 7.70 | 62.75| 7.17 | 63.64 7.48 | 64.42 7.21 | 64.68 | 7.17 | 65.08 6.89 | 65.32 7.19 | 65.87 7.48 | 66.09 7.52 7.50
t9_2 72.88 | 550 | 73.11 6.49 | 73.47 | 6.99 | 74.11 6.27 | 74.35 6.22 | 7454 | 6.11 | 74.56 6.36 | 74.70 6.44 | 75.25 6.50 | 75.51 6.59 8.00
t9_3 62.22 | 400 | 65.13 4.47 | 65.25 | 5.28 | 65.46 5.82 [ 65.68 595 | 65.76 | 5.64 | 66.38 6.16 | 66.54 6.26 | 66.59 6.23 | 66.69 6.02 6.00
t9_ 4 66.46 | 7.50 | 66.96 7.50 | 68.97 | 7.50 | 69.73 7.73 | 70.13 7.78 | 70.26 | 7.43 | 70.84 7.63 | 70.85 7.21 | 71.40 7.19 | 71.80 7.08 5.00
t9_5 68.13 | 550 | 68.43 6.74 | 69.13 | 7.48 | 69.52 8.09 | 69.59 7.29 | 70.04 | 7.25 | 70.59 7.08 | 70.62 6.71 | 70.70 6.69 | 70.73 6.67 5.00
t9_6 5496 | 7.00 | 57.79 6.52 | 60.05 | 5.74 | 60.64 5.56 | 60.86 5.27 1 61.59 | 5.69 | 63.33 6.12 | 63.45 5.99 | 63.55 6.04 | 63.60 6.27 7.00
t9_7 68.76 | 7.50 | 69.15 6.76 | 69.49 | 6.67 | 71.01 6.75 | 71.14 6.70 | 71.49 | 690 | 71.94 6.98 | 72.54 6.93 | 72.73 6.94 | 73.51 6.77 6.50
t9_8 66.00 | 4.00 | 66.24 549 | 66.32 | 599 | 68.46 6.46 | 68.82 6.47 | 69.45 | 6.32 | 69.57 6.48 | 69.62 6.30 | 70.05 6.07 | 70.80 5.97 9.00
t9_9 58.59 | 4.00 | 60.40 5.22 | 61.07 | 5.79 | 61.85 5.60 [ 61.91 5.68 | 62.12 | 573 | 62.43 5.49 | 62.45 5.86 | 63.27 5.82 | 63.52 5.65 7.00
t9_10 | 61.44 | 6.00 | 62.86 5.02 | 63.93 | 5.02 | 63.97 5.50 | 64.61 6.17 | 6491 | 582 | 65.92 5.58 | 66.31 5.69 | 66.74 5.77 | 66.79 6.07 5.50
t9_11 | 55.90 | 6.50 [ 56.61 5.26 | 56.72 | 5.84 | 58.03 6.12 | 59.17 6.29 | 59.62 | 6.08 | 60.01 6.21 | 61.06 6.24 | 61.10 6.16 | 61.80 5.87 7.00
t9_12 | 6986 | 7.00 | 71.48 7.00 | 7221 | 7.79 | 72.49 7.72 | 73.90 7.23 17411 | 7.05 | 74.26 6.65 | 74.45 6.92 | 75.01 6.63 | 75.37 6.84 8.50
t9_13 | 63.95 | 4.00 | 66.27 4.00 [ 66.70 | 4.00 | 67.78 4.23 | 68.08 513 | 68.19 | 542 | 68.80 5.63 | 68.94 6.03 | 68.97 6.08 | 69.00 6.02 6.00
t9_14 | 58.00 | 4.00 | 58.44 5.49 | 59.71 | 5.98 | 59.95 5.50 | 60.03 5.21 | 60.42 | 501 | 60.73 4.87 | 61.20 495 | 61.22 5.38 | 61.68 5.49 8.00
t9_15 | 72.03 | 7.00 | 72.60 6.02 | 72.80 | 6.67 | 73.07 6.62 | 73.32 6.70 | 74.40 | 598 | 74.41 6.18 | 74.71 6.04 | 74.74 6.04 | 74.82 6.17 6.00
t9_16 | 5895 | 4.00 | 59.06 5,50 | 59.95 | 5.01 | 59.97 476 | 60.15 4.61 | 6053 | 492 | 61.10 5.20 | 61.22 5.18 | 61.46 5.48 | 61.60 5.68 6.50
t9_17 | 66.32 | 4.00 | 68.30 4.00 [ 68.54 | 5.61 | 68.83 5.82 [ 69.28 6.24 | 69.59 | 6.28 | 69.84 6.51 | 70.00 6.81 | 70.24 7.09 | 70.31 6.80 7.00
t9_18 | 5548 | 4.00 | 56.47 5.48 | 57.37 | 5.97 | 60.70 5.87 | 60.99 6.08 | 61.59 | 591 | 62.54 6.12 | 62.58 6.22 | 63.17 5.99 | 63.77 5.90 6.50
t9_19 | 62.03 | 4.00 | 63.80 448 | 64.62 | 545 | 65.43 5.58 [ 65.46 595 | 65.70 | 6.35 | 66.18 6.44 | 66.21 6.03 | 66.57 6.13 | 66.67 6.03 7.00
t9_20 | 59.73 | 7.00 | 60.69 552 | 61.24 | 5.03 | 64.28 5.02 | 66.22 5.02 | 67.54 | 501 | 67.70 4.89 | 68.13 5.01 | 68.55 5.15 | 68.62 5.05 6.50
t10_1 | 56.81 | 4.00 | 61.20 540 | 62.74 | 4.97 | 63.30 498 | 64.12 498 | 6494 | 559 | 66.13 5.90 | 66.46 5.96 | 66.65 5.77 | 67.09 5.83 5.50
t10_2 | 60.81 | 4.00 | 61.12 4.00 | 64.04 | 4.00 | 65.35 4.80 | 65.77 5.57 1 66.15| 6.10 | 66.26 5.95 | 66.82 5.73 | 66.95 5.86 | 67.13 6.06 4.00
t10_3 | 64.17 | 7.50 | 66.01 533 | 66.29 | 6.19 | 66.82 6.51 | 66.90 6.79 | 67.05 | 6.83 | 67.85 7.26 | 67.91 7.46 | 68.29 7.36 | 68.42 7.33 8.00
t10_4 | 66.10 | 4.00 | 66.55 598 | 67.05| 6.15| 67.70 5.63 | 68.16 6.18 | 69.23 | 6.08 | 69.81 6.07 | 70.05 6.06 | 70.07 6.26 | 70.57 6.51 6.00
t10_5 | 70.36 | 6.50 [ 70.42 7.75 | 70.78 | 8.16 | 70.86 7.87 | 71.83 7.14 | 71.84 | 6.80 | 72.16 6.42 | 72.25 6.13 | 72.26 6.17 | 72.80 5.92 7.00
t10_6 | 58.05 | 6.50 | 61.02 6.74 | 62.66 | 588 | 63.91 6.37 | 64.49 6.58 | 64.96 | 6.03 | 65.16 5.76 | 65.42 591 | 65.46 5.81 | 65.80 5.64 7.00
t10_7 | 50.86 | 4.00 | 52.60 5.96 | 54.45| 6.29 | 54.59 6.46 [ 55.99 6.00 | 57.52 | 5.84 | 57.99 5.93 | 58.19 6.00 | 58.22 6.05 | 58.37 6.33 7.00
t10_8 | 61.24 | 4.00 | 64.27 495 | 65.88 | 543 | 66.52 533 | 66.60 536 | 66.72 | 515 | 67.17 5.33 | 67.50 535 | 67.87 5.21 | 68.00 5.28 7.00
t10 9 | 62.84 | 6.00 | 62.98 7.50 | 63.00 | 7.16 | 63.41 7.12 | 63.67 7.20 | 63.68 | 6.67 | 64.57 6.92 | 64.90 6.87 | 66.16 6.73 | 66.39 6.80 8.50
t10_10 | 55.66 | 5.00 [ 59.00 4.52 | 60.15| 5.46 | 60.25 5.11 | 61.05 471 | 62.37 | 5.06 | 63.12 5.19 | 64.01 5.33 | 64.50 5.10 | 64.89 5.23 7.00
t10_11 | 60.52 | 7.00 | 61.74 7.25| 6198 | 7.33 | 62.08 7.12 [ 62.69 7.00 | 63.82 | 6.92 | 64.02 6.53 | 64.08 6.58 | 64.21 6.79 | 64.86 6.81 8.00
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t10_12 | 68.94 | 7.00 | 69.25 5.01 | 69.90 | 5.66 | 70.29 6.23 | 70.47 599 | 71.19 | 6.62 | 71.26 6.74 | 71.32 6.89 | 71.45 7.06 | 71.68 7.24 8.00
t10_13 | 58.09 | 7.00 | 58.21 7.25| 5843 | 6.84 | 59.18 7.12 | 59.96 6.71 | 60.05 | 6.27 | 62.11 6.63 | 63.09 6.90 | 63.35 6.91 | 63.76 6.65 8.00
t10_14 | 64.32 | 7.50 [ 65.98 7.98 | 67.81 | 8.30 | 68.05 8.46 | 68.22 8.28 | 68.53 | 8.08 | 68.64 7.87 | 68.96 8.12 | 69.67 7.95 | 69.73 7.77 8.50
t10_15 | 57.76 | 4.00 [ 61.55 542 | 64.74 | 6.03 | 64.90 6.37 | 65.04 5.75 | 6530 [ 5.86 | 65.34 5.75 | 65.51 5.66 | 65.71 5.75 | 65.76 5.87 7.00
t10_16 | 66.53 | 9.00 [ 69.60 7.37 | 69.97 | 8.04 | 70.39 7.09 | 70.52 6.98 | 70.89 | 6.51 | 71.03 6.44 | 71.06 6.74 | 71.20 6.98 | 71.23 6.84 5.50
t10_17 | 65.26 | 4.00 [ 65.31 4.00 [ 66.02 | 4.00 | 66.66 4.85 | 67.22 4.88 | 67.41 | 537 | 68.07 5.19 | 68.27 5.64 | 68.27 5.62 | 68.41 5.80 6.00
t10_18 | 62.30 | 8.00 [ 62.99 6.02 | 64.08 | 6.02 | 64.65 6.13 | 64.84 5.72 |1 65.26 | 6.00 | 65.57 6.00 | 65.98 6.18 | 66.23 6.27 | 66.57 6.52 9.50
t10_19 | 65.74 | 6.50 [ 66.92 6.99 | 67.57 | 6.83 | 69.10 6.75 | 69.56 6.61 | 69.59 [ 6.21 | 69.66 6.05 | 70.10 6.21 | 70.74 6.19 | 71.00 6.22 6.50
t10_20 | 54.13 | 4.00 | 58.82 6.35| 59.08 | 6.71 | 59.59 6.07 | 60.27 6.24 | 60.53 | 6.04 | 61.86 5.78 | 62.60 575 | 62.84 5.57 | 63.39 5.65 6.00
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