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Master of Science Program in Actuarial Science
(International Program)

New Curriculum 2020

Institution’s name King Mongkut’s Institute of Technology Ladkrabang

Faculty/Department Faculty of Science, Department of Mathematics

PART 1: GENERAL INFORMATION

1. Name of the Program
Name of the program (Tha)  wingasInNeImaERTIMITMTR @193 Ingnsuseiudy

(MANGATUINYR)

Name of the program (English) Master of Science Program in Actuarial Science

(International Program)

2. Degree and Major

Full name (Thai) : meeansuydudin Anennnsuseiuge) (Mangesuwvg)
(English) : Master of Science (Actuarial Science) (International Program)
Abbreviation (Thai) . (memsuseiuny) (MangnsuIunui)
(English) : M.Sc. (Actuarial Science) (International Program)

3. Major Field or Specialization

Probabilities

Financial mathematics
Investment and Financial Markets
Actuarial Mathematics
Quantifying risk

4. Total Credits
M Plan A

- Al (at least 39 Credits)
- A2 (at least 39 Credits)

M Plan B - B (at least 39 Credits)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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5. Program Format
5.1 Format
M Two years Master degree program (Multidisciplinary Program)

5.2 Teaching materials

O Teaching and learning materials are provided in Thai
] Teaching and learning materials are provided in foreign language (English)

O Teaching and learning materials are both in Thai and foreign language

5.3. Admission
L1 only qualified Thai students

] Only qualified foreign students
M Both qualified Thai and foreign students

5.4. Collaborations with Other Institutes

| Program issued specifically by KMITL

L] Program supported by other institutes

L] Collaborated program with other institutes

5.5. Degree Offering
V] Awarded only one degree
[ Awarded more than one degree (e.g. double degree)

L] Other

6. Status and Program Approval
M New Program
- Course begins on August 2020
- The program has been endorsed by the Academic Committee of KMITL in its
MEETING ON .o

- The program has been approved by the KMITL Council in its meeting on

7. Readiness for Publications as Qualified and Standardized Program
The program is ready for publication as qualified and standardized program according to the

qualified standard quality assurance system selected by KMITL.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL



8. Possible Career Path after Graduation

(1) Expertise in Data Analytics for Insurance business

2

Professional underwriter

TQF2

3) Project manager/Adviser for Industrial and Business companies

5
6

Business Analyst
Other fields

2
(3)
(4) Researcher/Academic staff for Insurance business
(5)
(6)

9. Personal Information and Qualifications of Program Responsible Instructors

Name-Surname
(Academic Title)

Qualification (major),
Year of Graduation

Graduated Institutions

1. Asst. Prof. Dr. Busayamas
Pimpunchat
(Mathematics)

Ph.D. International Program
(Mathematics), 2008

M.Sc. (Insurance), 1998

B.Sc. (Mathematics), 1993

Mahidol University, Thailand

Chulalongkorn University,
Thailand

Mahidol University, Thailand

2. Asst. Prof. Dr. Kanognudge
Wuttanachamsri

(Mathematics)

Ph.D. (Applied Mathematics),
2012

M.Sc. (Mathematics), 2004

B.Sc. (Mathematics), 2001

University of Colorado Denver,
USA

Chulalongkorn University,
Thailand

Chulalongkorn University,
Thailand

3. Asst. Prof. Dr. Sukrawan
Mavecha
(Mathematics)

Ph.D. International Program
(Mathematics), 2010

M.Sc. (Mathematics), 2004

B.Sc. (Applied Mathematics),
2001

Mahidol University, Thailand

Kasetsart University, Thailand
King Mongkut's Institute of
Technology Ladkrabang,
Thailand

10. Location of Study

| King Mongkut’s Institute of Technology Ladkrabang
L outside King Mongkut’s Institute of Technology Ladkrabang

M.S. (Actuarial Science) (International Program)

Faculty of Science, KMITL
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External Factors needed to be Considered in Program Planning
11.1 Economic Situations/Developments

Because Thailand needs to develop insurance and life insurance in order to be able to
work both nationally and internationally, it is very important to produce quality graduated
students to boost up the country's development capability. Moreover, it increases the
proportion of insurance professionals to be more in line with the national development

plan.

11.2 Social and Culture Situations/Developments

At present, Thailand has a social change. By moving into an aging society, the personnel
in insurance and life insurance is required in order to encourage the business to have quality
and create stable security for the community and society. Therefore, higher education
institutions must have a curriculum plan to be in line with social development and the
direction of the development of education according to the 12th National Economic and
Social Development Plan (2017-2021).

Effects from 11.1 and 11.2 on the Development of the Program and the Relation to
the Mission of the Institute

12.1 Program Development
Courses need to be developed in order to be modern and in accordance with the

context of higher education institutions and the national development.

12.2 Relation to the Mission of the Institute
It is the main mission of the institution to produce quality graduates including researches
that create new knowledge or quality researches.

Relation (if any) with Other Programs Opened in the Faculty/Other Departments of the
Institute (i.e. Subjects Open for the Service of Other Faculties/Departments or to be
Studied with Other Faculties/Departments)

13.1 Subjects/Subject Groups in the Program Opened by Another Faculties/
Departments/Program
| Compulsory subjects
M Elective subjects
M Theses/Research
L None

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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13.2 Subjects/Subject Groups in the Program Open and Required to be Studied by
Other Faculties/Departments/Program
] Compulsory subjects
M Elective subjects
M Theses/Research
L None

13.3 Program Operation and Management

The executive program committee is primarily responsible for the program that is the
representatives to coordinate with the faculty, institution, instructors and other programs in
order to assign the teaching strategies and contents along with the assessment of the
program according to the key performance indicator to achieve the objectives of the
program and to successfully produce innovative graduates.

The program committee will consult with members of the program’s industrial advisory
board. The board will be able to provide general guidelines, industrial trends, and demands
which will help to keep the content of the program relevant to the current state of the art
in the industry.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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PART 2: SPECIFIC INFORMATION OF THE PROGRAM

1. Philosophy, Importance, and Objectives of the Program

1.1 Philosophy

The curriculum is designed to produce graduates to have knowledge and skills in
actuarial science for effective analysis of research and applications for businesses and
insurance industry sectors. It is also expected that the graduate students extend the
knowledge of research in actuarial science including morality, ethics, professional ethics

able to work well with others both at the leadership level and the follower.

1.2 Importance

Actuarial science plays an extremely important role in commerce or other fields such
as accountants and auditors, cost estimators, insurance underwriters or finance analysts.
Due to uncertainty and undesirable events, companies need good skilled actuaries in
analyzing and protecting the companies’ clients. Actuaries is in extremely high demand in
present markets because it is crucial to other sorts of insurance works as well as other
forms of investment risk assessment. The Actuarial science (International Program) is
designed to prepare students for jobs or academic researchers. The program is opened to
develop students, especially in actuarial science to succeed in work environment for
insurance businesses. This program consists of wide variety of courses about actuarial
science including mathematical and statistical components. Students after graduation for

this program can get an opportunity to pursue a great job in actuary.

1.3 Objectives

1.3.1 To develop actuarial scientists and scholars at a master level degree who can apply
both knowledge and skills in actuarial science.

1.3.2 To develop actuarial scientists and scholars having English communication skills
including listening and speaking.

1.3.3 To provide an opportunity for Asian students to study in Thailand in actuarial science.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Development Plan

Strategies

Evidences/Indicators

1. Curriculum Development
Plan

- Improve the curriculum to
be in line with the national
development policy by
updating the curriculum
every 5 years and in
accordance with the
framework of the cooperation
network to produce graduates

in actuarial science.

The satisfaction survey of
characteristics of graduates
according to the needs of
graduate employer towards
graduate school of actuarial
science.

Assessment results from the
graduate opinion survey on

the curriculum.

2. Student Development
Plan

- Support budget and resources
for researches in actuarial
science.

- Support participations in
qualified conferences and

journals.

The total number of actuarial
science research projects.
The total number of published
researches in qualified

conferences and journals.

3. Expected Learning Outcomes

(1) Graduated students are able to explain and demonstrate the generic knowledge
related to actuarial science.

(2) Graduated students are able to systematically solve assignments related to actuarial
science.

(3) Graduated students are able to apply and develop techniques, skills, and recent
technology tools related to actuarial science to solve some real problems.

(4) Graduated students are able to work as a team in different roles including team leaders
and team members.

(5) Graduated students are able to maintain and improve their knowledge and skills
through the life-long learning related to their professions.

(6) Graduated students are able to explain and apply mathematical knowledge and skills
to solve the given assignments.

(7) Graduated students are able to use information technology to search, collect, process,
interpret and present information appropriately.

(8) Graduated students possess English communication skills to initiate idea, discuss,
present, and report the assigned project.

(9) Graduated students are able to understand and act ethically and morally with

discipline regarding their professions.

M.S. (Actuarial Science) (International Program)

Faculty of Science, KMITL
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PART 3: EDUCATIONAL SYSTEM, PROGRAM MANAGEMENT,
PROGRAM OPERATIONS, AND PROGRAM STRUCTURE

1. Educational System
1.1 System
This program is designed to be a bilateral education system that is one academic year
is divided into 2 regular semesters. Each semester has a period of not less than 15 weeks
and the duration of the summer period is proportional to the normal semester.
Various requirements are in accordance with the regulations of King Mongkut's
Institute of Technology Ladkrabang on graduate studies, 2559 BE (Appendix A).

1.2 Provision on Special Courses (Summer Courses)

M summer courses will be offered based on instructors’ availability and students’
need.

L] summer courses are not provided

1.3 Transfer of Credits, Subjects, and Cross-institute Registration of Higher Education
(if any)

O] Transfers of credits is according to the regulations of King Mongkut’s Institute of

Technology Ladkrabang and the announcement of King Mongkut’s Institute of

Technology Ladkrabang regarding the cross-institute registration of higher
education.

IZ[ None

2. Program Operations

2.1 Date-Time of Courses Offering
M Office Hours
M After Hours

1st Semester August — December
2nd Semester January — May
Summer Course June - July

2.2 Qualification of Applicants

M Graduate students are graduated with a bachelor's degree or equivalent various

requirements according to the regulations of the institute for Graduate Studies,
2559 BE (Appendix A).

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Additional qualifications:
The applicant is qualified one of the following criterion:
a) Bachelor degree in Science from recognized universities according to Office of the
Civil Services Commission (OCSC) in the following majors:
« Mathematics
» Applied Mathematics
« Statistics
« Applied Statistics
» Computer Science
 Related Fields
b) Bachelor degree in Engineering from recognized universities according to Office of
the Civil Services Commission (OCSC) in the following majors:
» Financial Engineering
« Software/Computer Engineering
* Related Fields
c) Bachelor degree from recognized universities according to Office of the Civil
Services Commission (OCSC) with studying following subjects:
« Mathematics or Statistics at least 9 credits

» Computer Programming and Technogy or Related Fields at least 6 credits

2.3 Issues of New Students

M Basic knowledge in mathematics, statistics and computers is not covered for
integration in actuarial science.
M Students have not enough English skills.

2.4 Strategies for Solving the Issues/Limitations of the Students in 2.3

a) Provide the sit-in courses for the students who would like to refresh their
mathematical, statistical and computer generic knowledge.
b) Provide English language courses for the new students who are weak in English.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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2.5 Admission Plan and Estimated Graduation in 5 Years

M Plan A Type A1

TQF2

Academic Year
Student Batch
2020 2021 2022 2023 2024
1° year 5 5 5 5 5
2" year - 5 5 5 5
Subtotal 5 10 10 10 10
Subtotal Estimated to
- 5 5 5 5
Graduate
M plan A Type A2
Academic Year
Student Batch
2020 2021 2022 2023 2024
1% year 5 5 5 5 5
ond year - 5 5 5 5
Subtotal 5 10 10 10 10
Subtotal Estimated to
- 5 5 5 5
Graduate
M PlanB
Academic Year
Student Batch
2020 2021 2022 2023 2024
1% year 10 10 10 10 10
2" year - 10 10 10 10
Subtotal 10 20 20 20 20
Subtotal Estimated to
- 10 10 10 10
Graduate

M.S. (Actuarial Science) (International Program)

Faculty of Science, KMITL
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2.6 Planned Budget
(1) Estimated Income

Income Academic Year
2020 2021 2022 2023 2024
Education fee 2,220,000 4,400,000f 4,400,000 4,400,000 4,400,000

Government (budget
2,107,880, 2,347,530 2,473,930, 2,607,920 2,749,950
money)

Other income (Faculty) 108,096 216,192 216,192 216,192 216,192

Total 4,435976| 6,963,722 7,090,122 7,224,112| 7,366,142

(2) Estimated Expenses

Expenses Academic Year
2020 2021 2022 2023 2024
Salary (budget) 2,107,880 2,347,530, 2,473,930, 2,607,920 2,749,950
Human development 213,500 425,000 425,000 425,000 425,000

Investment budget
32,000 64,000 64,000 64,000 64,000
(durable goods)

Operation Statement
(Institute)

Operation Statement

440,000 880,000 880,000 880,000 880,000

1,224,400, 2,435,840 2,437,424| 2,439,166 2,441,083
(Faculty)

Total 4,017,780, 6,152,370 6,280,354 6,416,086 6,560,033

Average cost per person 200,889 153,810 157,009 160,402 164,001

Estimated average cost per student is 200,000 Baht/Student/Year

2.7 Educational System
M Classroom
U] pistant learning via printing materials
U] pistant learning via audiovisual education
O E-learning
L] Internet learning
L] other

2.8 Transfer of Credits, Subjects and Cross-institute Registration of Higher Education
(if any)
Transfer of credits is according to the regulation of King Mongkut’s Institute of
Technology Ladkrabang regarding graduated study, 2559 BE (see Appendix A).

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL



16

3. Curriculum and Instructors

3.1 Curriculum

3.1.1 Number of Credits for the Entire Program

M plan A type Al at least 39
M plan A type A2 at least 39
M PlanB at least 39

3.1.2 Curriculum Structure

TQF2

credits
credits

credits

Plan A type Al : A study plan focuses on research and requires Thesis.

a) Thesis subjects 39
b) Seminar subjects
c) Core subjects

Total 39

credits
credits (Non-credits)
credits (Non-credits)
credits

Plan A type A2 : A study plan consists of courses and research. A thesis is also required.

a) Thesis subjects 12
b) Seminar subjects

c) Preliminary subjects

d) Core subjects 15
e) Elective subjects 15

Total 39

Plan B

a) Independent subjects 6
b) Seminar subject 1
c) Preliminary subjects 6
d) Core subjects 24
e) Elective subjects 9

Total 39

credits

credits (Non-credits)
credits (Non-credits)
credits (3 Non-credits)
credits

credits

credits

credit (Non-credit)
credits (Non-credits)

credits

credits

credits

To study the elective courses, students from Plan A type A2 must choose the elective

subjects from Track 1 or Track 2. Each track consists of five elective courses depending on

students’ interest, and students need to complete all subjects in their choices of the track.

For students from Plan B, they must choose the elective subjects from Track 1 or Track 2.

Each track consists of five elective courses depending on students’ interest, and students

need to complete at least three out of five elective subjects in their choices of the track.

M.S. (Actuarial Science) (International Program)

Faculty of Science, KMITL
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3.1.3 Subjects

Plan A type Al

a) Thesis subjects 39 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047000 THESIS 39 (0-1755-878)

b) Seminar subjects (Non-credits) 2 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047101 SEMINAR IN ACTUARIAL SCIENCE 1 1(0-2-1)
05047102 SEMINAR IN ACTUARIAL SCIENCE 2 1(0-2-1)

c) Core subjects (Non-credits) 3 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047211 RESEARCH METHODOLOGY IN ACTUARIAL SCIENCE 3 (3-0-6)

Plan A type A2

a) Thesis subjects 12 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047001 THESIS 12 (0-540-270)

b) Seminar subjects (Non-credits) 2 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047101 SEMINAR IN ACTUARIAL SCIENCE 1 1(0-2-1)
05047102 SEMINAR IN ACTUARIAL SCIENCE 2 1(0-2-1)

c) Preliminary subjects (Non-credits) 6 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047200 ESSENTIAL SOFTWARE FOR ACTUARIAL SCIENCE 3 (2-2-6)
05047201 PRINCIPLE OF INSURANCE 3 (3-0-6)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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d) Core subjects (3 Non-credits) 15 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047211 RESEARCH METHODOLOGY IN ACTUARIAL SCIENCE 3 (3-0-6)
05047212 PROBABILITY AND STOCHASTIC PROCESS 3 (3-0-6)
05047215 LIFE ACTUARIAL MATHEMATICS 3 (3-0-6)
05047216 CASUALTY INSURANCE MATHEMATICS 3 (3-0-6)
05047218 EXPLORATORY DATA ANALYSIS AND VISUALIZATION 3 (2-2-6)

e) Elective subjects 15 credits

Track 1 : Insurance Data Analytics
Subject Code Subject Names Credits (Lecture-Lab-Self study)

05047301 MACHINE LEARNING FOR ACTUARIAL SCIENCE 3 (2-2-6)
05047302 PATTERN DISCOVERY FOR BUSINESS 3 (2-2-6)
05047303 TEXT MINING AND SENTIMENT ANALYTICS 3 (2-2-6)
05047304 QUANTITATIVE FINANCIAL ANALYTICS 3 (2-2-6)
05047305 INSURANCE BUSINESS ANALYTICS 3 (3-0-6)

Track 2 : Insurance Technology
Subject Code Subject Names Credits (Lecture-Lab-Self study)

05047311 QUANTITATIVE RISK MANAGEMENT 3 (3-0-6)
05047312 ASSET AND LIABILITY MANAGEMENT 3 (3-0-6)
05047313 IOT ANALYTICS FOR INSURANCE INDUSTRY 3 (2-2-6)
05047314 DATA MINING AND BUSINESS ANALYTICS 3 (2-2-6)
05047315 DIGITAL MARKETING ANALYTICS 3 (2-2-6)

Other Elective Subjects
Subject Code Subject Names Credits (Lecture-Lab-Self study)
05047321 NUMERICAL COMPUTATION AND OPTIMIZATION MODELS 3 (3-0-6)
05047322 STOCHASTIC CALCULUS 3 (3-0-6)
05047323 CLUSTER ANALYSIS 3 (2-2-6)
05047324 FINANCIAL MODELING AND VISUALIZATION 3 (3-0-6)
05047325 COMPUTATIONAL FINANCE 3 (3-0-6)
05047326 FINANCIAL OPTIMIZATION 3 (3-0-6)
05047390 SELECTED TOPICS IN ACTUARIAL SCIENCE 1 3 (3-0-6)
05047391 SELECTED TOPICS IN ACTUARIAL SCIENCE 2 3 (3-0-6)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Plan B
a) Independent study subjects 6 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047002 INDEPENDENT STUDY 6 (0-270-135)
b) Seminar subjects (Non-credits) 1 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047101 SEMINAR IN ACTUARIAL SCIENCE 1 1(0-2-1)
c) Preliminary subjects (Non-credits) 6 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047200 ESSENTIAL SOFTWARE FOR ACTUARIAL SCIENCE 3 (2-2-6)
05047201 PRINCIPLE OF INSURANCE 3 (3-0-6)
d) Core subjects 24 credits
Subject Code  Subject Names Credits (Lecture-Lab-Self study)
05047212 PROBABILITY AND STOCHASTIC PROCESS 3 (3-0-6)
05047213 STATISTICS FOR RISK MODELING 3 (3-0-6)
05047214 STATISTICAL ANALYSIS FOR ACTUARIAL SCIENCE 3 (3-0-6)
WITH TECHNOLOGY APPLICATION
05047215 LIFE ACTUARIAL MATHEMATICS 3 (3-0-6)
05047216 CASUALTY INSURANCE MATHEMATICS 3 (3-0-6)
05047217 COORPERATIVE FINANCE 3 (3-0-6)
05047218 EXPLORATORY DATA ANALYSIS AND VISUALIZATION 3 (2-2-6)
05047219 FINANCIAL FORECASTING WITH BIG DATA 3 (2-2-6)
e) Elective subjects 9 credits
Track 1 : Insurance Data Analytics
Subject Code Subject Names Credits (Lecture-Lab-Self study)
05047301 MACHINE LEARNING FOR ACTUARIAL SCIENCE 3 (2-2-6)
05047302 PATTERN DISCOVERY FOR BUSINESS 3 (2-2-6)
05047303 TEXT MINING AND SENTIMENT ANALYTICS 3 (2-2-6)
05047304 QUANTITATIVE FINANCIAL ANALYTICS 3 (2-2-6)
05047305 INSURANCE BUSINESS ANALYTICS 3 (3-0-6)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Track 2 : Insurance Technology

Subject Code Subject Names Credits (Lecture-Lab-Self study)
05047311 QUANTITATIVE RISK MANAGEMENT 3 (3-0-6)
05047312 ASSET AND LIABILITY MANAGEMENT 3 (3-0-6)
05047313 IOT ANALYTICS FOR INSURANCE INDUSTRY 3 (2-2-6)
05047314 DATA MINING AND BUSINESS ANALYTICS 3 (2-2-6)
05047315 DIGITAL MARKETING ANALYTICS 3 (2-2-6)

Other Elective Subjects
Subject Code Subject Names Credits (Lecture-Lab-Self study)

05047321 NUMERICAL COMPUTATION AND OPTIMIZATION MODELS 3 (3-0-6

( )
05047322 STOCHASTIC CALCULUS 3 (3-0-6)
05047323 CLUSTER ANALYSIS 3 (2-2-6)
05047324 FINANCIAL MODELING AND VISUALIZATION 3 (3-0-6)
05047325 COMPUTATIONAL FINANCE 3 (3-0-6)
05047326 FINANCIAL OPTIMIZATION 3 (3-0-6)
05047390 SELECTED TOPICS IN ACTUARIAL SCIENCE 1 3 (3-0-6)
05047391 SELECTED TOPICS IN ACTUARIAL SCIENCE 2 3 (3-0-6)

Meaning of Subject Codes
Subject codes are assigned with 8 digits as follows
Digit 1,2  Assigned number 05 Meaning Faculty of Science
Digit 3,4  Assigned number 04 Meaning Actuarial Science Field
Digit 5 Assigned number 7 Meaning Graduate study
Digit 6,7,8 Meaning Running number of subject

Meaning of examination code for graduate study
Examination codes are assigned with 8 digits as follows
Digit 1,2  Assigned number 99 Meaning Examination code for graduate study
Digit 3,4  Assigned number 05 Meaning Faculty of Science
Digit 5,6  Assigned number 04 Meaning Actuarial Science Field
Digit 7 Assigned number 7 Meaning Graduate Study (Master Degree)
Digit 8 Meaning Examination
1 - Thesis Examination
2 - Qualifying Examination
3 - Comprehensive Examination

4 - English Proficiency Examination

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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3.1.4 Study Plan

Plan A Type Al

Subject Code Subjects

| 05047000

HESIS

05047211  : RESEARCH METHODOLOGY IN ACTUARIAL SCIENCE®

Total

1% Year 2™ Semester

Subject Code

Subjects
05047000 HESIS
_ _0_5047101_ o _SEMINAR Il_\l_ ACTL_J_ARIAL_ _SC_I_E_NCE 1*
Total

2" Year 1% Semester

! Subject Code Subjects

..Qo4roe0 G TWESS o
105047102 | SEMINAR IN ACTUARIAL SCIENCE 2*

Total

2" Year 2™ Semester

Subjects

Subject Code

105047000 | THESIS

Total

TOTAL CREDITS

Remark: * non-credit subjects

1% Year 1 Semester

TQF2

Credits
(Lecture-Lab-Self study)

9 (0-405-202)

3 (3-0-6)

9

Credits
(Lecture-Lab-Self study)

9 (0-405-203)

1 (0-2-1)

9

Credits
(Lecture-Lab-Self study)

9 (0-405-203)

1(0-2-1)

Credits
(Lecture-Lab-Self study)

12 (0-540-270)

12

39 credits

M.S. (Actuarial Science) (International Program)
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Plan A Type A2

Subject Code

105047200
05047201

105047101
05047211
05047216

- 050473xx

| 050873x¢

Subject Code

05047000
05047102
050473xx
050473xx

- 050473xx

Subject Code

05047000

0504212
05047215
05047218 |

Subject Code

1 Year 1% Semester

Subjects

[ESSENTIAL SOFTWARE FOR ACTUARIAL SCIENCE*

PRINCIPLE OF INSURANCE*

PROBABILITY AND STOCHASTIC PROCESS
LIFE ACTUARIAL MATHEMATICS
EXPLORATORY DATA ANALYSIS AND VISUALIZATION

Total

1% Year 2" Semester

Subjects

SEMINAR IN ACTUARIAL SCIENCE 1*

ESEARCH METHODOLOGY IN ACTUARIAL SCIENCE*
ASUALTY INSURANCE MATHEMATICS

ELECTIVE 1

LECTVEZ

Total

2" Year 1 Semester

Subjects

THESIS

EMINAR IN ACTUARIAL SCIENCE 2*
LECTIVE 3

{ ELECTIVE 4

LECTIVE 5 S
Total

2" Year 2" Semester

Subjects

TOTAL CREDITS

Remark: * non-credit subjects

TQF2

Credits
(Lecture-Lab-Self study)

3 (2-2-6)

3 (3-0-6

3-0-6

(3-0-6)
3 (3-0-6)
3( )
3 (2-2-6)

9

Credits
(Lecture-Lab-Self study)

1 (0-2-1)

3 (3-0-6)

Credits
(Lecture-Lab-Self study)

3 (0-135-67)

(0-2-1)

X-X-X

1
3 (x-x-x)
3 (x-x-X)
3 (x-x-x)

X-X-X

12

Credits
(Lecture-Lab-Self study)

9 (0-405-203)

9

39 credits

M.S. (Actuarial Science) (International Program)
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Plan B
1% Year 1 Semester
Subject Code Subjects
_ _0_5047200_ _ _ESSENTlAL__SOFﬂ_/\_/ARE FOR A_CTUARlAL_ SClENCE*
05047201 PRINCIPLE OF INSURANCE*
05047212 : PROBABILITY AND STOCHASTIC PROCESS
05047213 | STATISTICS FOR RISKMODELING
1,05047215 | LIFE ACTUARIAL MATHEMATICS
Total
1% Year 2" Semester
| Subject Code ! Subjects
| os0aTion | SEMINARINACTUARALSCENCE T
05047214 STATISTICAL ANALYSIS FOR ACTUARIAL SCIENCE
. . WITH TECHNOLOGY APPLICATION
05047216 ! CASUALTY INSURANCE MATHEMATICS
05047217 ; COORPERATIVE FINANCE
05047218 : EXPLORATORY DATA ANALYSIS AND VISUALIZATION
Total
2" Year 1 Semester
Subject Code Subjects
05047002 NDEPENDENT STUDY
05047219 i FINANCIAL FORECASTING WITH BIG DATA
050473xx | ELECTIVE 1 o
Total
2" Year 2" Semester
Subject Code Subjects
105047002 INDEPENDENT STUDY
050473xx LECTIVE 2
| 050473xx ¢ ELECTIVE 3 o

TOTAL CREDITS

Remark: * non-credit subjects

TQF2

Credits
(Lecture-Lab-Self study)

3 (2-2-6)

3 (3-0-6

3-0-6

(3-0-6)
3 (3-0-6)
3( )
3 (3-0-6)

9

Credits
(Lecture-Lab-Self study)

1(0-2-1)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-2-6)

12

Credits
(Lecture-Lab-Self study)

3 (0-135-68)

3 (2-2-6)

3 (X-%-x)

9

Credits
(Lecture-Lab-Self study)

3 (0-135-67)

3 (X-x-X)

3 (X-%-x)

9

39 credits

M.S. (Actuarial Science) (International Program)

Faculty of Science, KMITL
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3.1.5 Course Descriptions

Course descriptions are provided in Appendix C.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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3.2 Name, Surname, ID Number, and Qualifications of the Instructor

3.2.1 Program Responsible Instructors

Name-Surname

Qualification / Field of Study

Pimpunchat

(International Program),
Mahidol University, Thailand,
2008

® M.Sc. Insurance,
Chulalongkorn University,
Thailand, 1998

® B.Sc. Mathematics, Mahidol
University, Thailand, 1993

No. T Publications (5 years)
(Academic Position) / Institution / Year of
Graduation
1 | Asst. Prof. Dr. Busayamas ® Ph.D. Mathematics 1. K. Sirimangkhala, B. Pimpunchat, S. Amornsamankul, and W. Triampo, Modelling Greenhouse Gas

Generation for Landfill, International journal of simulation: systems, science & technology,
19:16.1-16.7, 2018.

2. A. Sornnery, B. Pimpunchat, D. Tuntiwarasakul, P. Kitrungloadjanaporn, S. Amornsamankul, and

W. Triampo, Using ANOVA to evaluate the effects of swine slaughterhouse wastewater conditions
on algae growth, International Journal of Simulation: Systems, Science and Technology, 19:14.1-
14.8, 2018.

3. A. Nokkaew, C. Modchang, S. Amornsamankul, Y. Lenbury, B. Pimpunchat, and W. Triampo,

Mathematical Modeling of infectious disease transmission in Microalgae, Journal of Advances in
Difference Equations, pp 1-8, 2017.

4. W. Tangwongchalearn, S. Saklertwilai, and B. Pimpunchat, An Aid Detecting Program for Disability

by Online Social Network, The 9th National Conference for Disability and the 4" International
Conference for Disability, The Centara Grand Hotel, Bangkok, Thailand, pp 76-85, July 26-27,
2017.

5. P. Thammawuttikul, P. Chanaporn, S. Saklertwilai, W. Tangwongchalearn, B. Pimpunchat, and T.

Pattanathadapong, An Monitor Elderly System Development via Camera and Notification on
Smartphone, 9th The Conference of Electrical Engineering Network 2017 (EENET2017), The KP
Grand Chanburi Hotel, Chanburi, Thailand, May 2-4, 2017.

]
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Name-Surname

Qualification / Field of Study

No. (Academic Position) / Institution / Year of Publications (5 years)
Graduation
6. B. Pimpunchat, K. Sirimangkhala, and S. Junyapoo, Modeling Haze Problems in the North of
Thailand using Logistic Regression, Journal of Mathematical and Fundamental Sciences, 46(2):183-
193, 2014.
2 | Asst. Prof. Dr. Kanognudge | e ph.D. Applied Mathematics, | 1. S. Phaenchat and K. Wuttanachamsri, On the nonlinear Stokes-Brinkman Equations for Modeling
Wuttanachamsri University of Colorado Flow in PCL, Proceeding the 24th Annual Meeting in Mathematics (AMM 2019), May 15-17, 2019.
Denver, USA, 2012 2. K.Wuttanachamsri, L. Chuntarasuka, S. Suakong, S. Suknon and A. Narabin, Decision Making for
® M.Sc. Mathematics, Employee Selection by using Triangular Fuzzy Membership Matrices, Proceeding the 24th Annual
Chulalongkorn University, Meeting in Mathematics (AMM 2019), May 15-17, 2019.
Thailand, 2004 3. S. Suankasem, A. Pimkote, I. Thammathon and K. Wuttanachamsri, Matched Asymptotic
® B.Sc. Mathematics, Expansion for PCL Fluid due to the Movement of Lung Cilia: Part 1, Proceeding The 10th National
Chulalongkom University, Science Research Conference, May 24-25, 2018.
Thailand, 2001 4. K. Wuttanachamsri, Mucus Velocity in Human Lungs, Proceedings of the 17th International
Conference on Computational and Mathematical Methods in Science and Engineering, CMMSE
2017, July 48, 2017.
5. S. Poopra, and K. Chamsri, The Method of Matched Asymptotic Expansion, Proceeding KU SRC
1st National Conference, Aug 26, 2016.
6. S. Suebthep, O. Phopukdeegool, A. Saitien and K. Chamsri, Fourth-order Finitedifference Methods
for Linear Second-order ODEs, Proceeding The 8th National Science Research Conference, May
30-31, 2016.
7. A. Damdee and K. Chamsri, Analytic Solutions and Finite Difference Discretization of Stokes-Brinkman

Equations, Proceedings The 7th National Science Research Conference, March 30-31, 2015

M.S. (Actuarial Science) (International Program)
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Name-Surname Qualification / Field of Study

No. (Academic Position) / Institution / Year of Publications (5 years)

Graduation
8. K. Chamsri and L. S. Bennethum, Permeability of Fluid Flow Through a Periodic Array of Cylinders,
Applied Mathematical Modelling, 39(1): 244-254, 2015.
9. K. Chamsri, Formulation of a Well-Posed Stokes-Brinkman Problem with a Permeability Tensor,
Journal of Mathematics, 1(1): 1-7, 2015.
10. K. Chamsri, N-Dimensional Stokes-Brinkman Equations using a Mixed Finite Element Method,
Australian Journal of Basic and Applied Sciences, 8(11): 30-36 Special 2014.
3 | Asst. Prof. Dr. Sukrawan ® Ph.D. Mathematics 1. K. Ponpetch, V. Laohakosol, and S. Mavecha, Independence of additive, multiplicative,
Mavecha (International Program), exponential and logarithmic functions, Aequationes mathematicae, 10.1007/s00010-019-00648-7,
Mahidol University, 2019.
Thailand, 2010 2. K. Ponpetch, V. Laohakosol, and S. Mavecha, A system of functional equations satisfied by
® M.Sc. Mathematics, components of a quadratic function and its stability, Bulletin of the Australian Mathematical
Kasetsart University, Society, 1-13, 10.1017/5000497271900025X, 2019.

Thailand, 2004
® B.Sc. Applied Mathematics,

3. K. Ponpetch, S. Mavecha, and V. Laohakosol, Functions with constant sums over a hyperplane

and applications, Publications de lInstitut Mathematique, 105(119): 65-80, 2019.

King Mongkut's Institute of . . .
4. S. Mavecha, V. Laochakosol, and B. Yuttanan, Iterative roots of some functions, Turkish Journal of

Technology Ladkrabang, .
Mathematics, 42(3):819-840, 2018.

Thailand, 2001
5. K. Ponpetch, V. Laohakosol, and S. Mavecha, Arithmetic functions and their linear dependence,

AIP Conference Proceedings. 1905(1):030027, 2017.

6. A. Sitthaset, V. Laochakosol, and S. Mavecha, Polynomials with generalized Fibonacci number
coefficients, AIP Conference Proceedings. 1905(1):030034, 2017.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Name-Surname
No.
(Academic Position)

Qualification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

7.

S. Mavecha, On the Diophantine Equation x2 — kxy + ky2 + ly = 0, | = 2n, Annals of West University
of Timisoara - Mathematics and Computer Science, 1: 115-118, 2017.

R.Boumahdi, O. Kihel, and S. Mavecha, Proof of the conjecture of Keskin, Siar and Karaatli, Annales

Academiae Scientiarum Fennicae Mathematica, January 2016.

3.2.2 Program Instructors

Name-Surname
No.
(Academic Position)

Quialification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

1 | Asst. Prof. Dr. Busayamas

Pimpunchat

® Ph.D. Mathematics
(International Program),
Mahidol University,
Thailand, 2008

® M.Sc. Insurance,
Chulalongkorn University,
Thailand, 1998

® B.Sc. Mathematics, Mahidol
University, Thailand, 1993

N

. K. Sirimangkhala, B. Pimpunchat, S. Amornsamankul, and W. Triampo, Modelling Greenhouse Gas

Generation for Landfill, International journal of simulation: systems, science & technology,
19:16.1-16.7, 2018.

. A. Sornnery, B. Pimpunchat, D. Tuntiwarasakul, P. Kitrungloadjanaporn, S. Amornsamankul, and

W. Triampo, Using ANOVA to evaluate the effects of swine slaughterhouse wastewater conditions
on algae growth, International Journal of Simulation: Systems, Science and Technology, 19:14.1-
14.8, 2018.

. A. Nokkaew, C. Modchang, S. Amornsamankul, Y. Lenbury, B. Pimpunchat, and W. Triampo,

Mathematical Modeling of infectious disease transmission in Microalgae, Journal of Advances in
Difference Equations, pp 1-8, 2017.

M.S. (Actuarial Science) (International Program)
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No.

Name-Surname

(Academic Position)

Qualification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

4. W. Tangwongchalearn, S. Saklertwilai, and B. Pimpunchat, An Aid Detecting Program for Disability

by Online Social Network, The 9th National Conference for Disability and the 4™ International
Conference for Disability, The Centara Grand Hotel, Bangkok, Thailand, pp 76-85, July 26-27,
2017.

. P. Thammawuttikul, P. Chanaporn, S. Saklertwilai, W. Tangwongchalearn, B. Pimpunchat, and T.

Pattanathadapong, An Monitor Elderly System Development via Camera and Notification on
Smartphone, 9th The Conference of Electrical Engineering Network 2017 (EENET2017), The KP
Grand Chanburi Hotel, Chanburi, Thailand, May 2-4, 2017.

. B. Pimpunchat, K. Sirimangkhala, and S. Junyapoo, Modeling Haze Problems in the North of

Thailand using Logistic Regression, Journal of Mathematical and Fundamental Sciences, 46(2):183-
193, 2014.

Assoc. Prof. Dr. Chartchai

Leenawong

® Ph.D. Operations Research,
Case Western Reserve
University, Cleveland, USA,
2002

® M.Sc. Management Science,
Case Western Reserve
University, Cleveland, USA,
2001

® M.B.A. Financial management,

National Institute of

1.

2.

(SN}

P. Netisopakul and C. Leenawong, Multiple linear regression using gradient descent: a case study
on Thailand car sales, Advanced Science Letters, 23(6):5195-5198, June 2017.

C. Leenawong, C. Wattanawalun, K. Wongsa, and K. Lethaisong, Decision Support Model and
Software for Consolidated Order Assignment to Delivery Trucks, Proceedings of the 6th International
Congress on Advanced Applied Informatics, Hamamatsu, Japan, 980-983, July 9-13, 2017.

. W. Rattanametawee, C. Leenawong, and P. Netisopakul, The Effects of Special Events on Regression

for Subcompact Car Sales In Thailand, Journal Teknologi, 78(11):161-165, November 2016.

K. Saechou, J. Junchaiyapoom, N. Wilairojworakul, and C. Leenawong, Order Quantity

Incorporating Weighted Multiple ABC, Safety Stock, and Demand Forecasting, Proceedings of the

]
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No.

Name-Surname

(Academic Position)

Qualification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

Development Administration
(NIDA), Thailand, 1997

® M.Sc. Computer Science,
Asian Institute of Technology
(AIT), THAILAND, 1994

® BB.A. Marketing Management,
Sukhothai Thammathirat
Open University, Thailand,
1995

® B.Sc. Mathematics,
Chulalongkorn University,
Thailand, 1991

9th Rajamangala University of Technology Tawan-ok Research Conference, Pattaya, 55-62, May
11-13, 2016. [in Thai]

5. P. Khumprasit, S. Khampayom, O. Chuenban, and C. Leenawong, Goal Programming for Managing

A Bakery Business, Proceedings of the 9th Rajamangala University of Technology Tawan-ok
Research Conference, Pattaya, 46-54, May 11-13, 2016. [in Thai]

6. C. Leenawong and P. Netisopakul, Forecasting car sales in Thailand with the impact of the

national flood and the first-car buyer program, Proceedings of the 4th International Conference
on Business and Social Sciences, Kyoto, Japan, 1006-1008, March 29-31, 2016.

7. C. Leenawong, C. Chaichuay, N. Pungkerd, and B. Thipsuteerote, Redeeming the Saving Lottery

Before Its Maturity Date, Proceedings of the 20th Annual Meeting in Mathematics 2015 (AMM
2015), Silpakorn University Sanam Chandra Palace Campus, 490-501, May 27-28, 2015. [in Thai]

8. C. Leenawong, C. Chaichuay, J. Kocharit, B. Yoonuch, and B. Yoosook, An Analysis of Investment

in the Saving Lottery at Its Maturity Date, Proceedings of the 20th Annual Meeting in Mathematics
2015 (AMM 2015), Silpakorn University Sanam Chandra Palace Campus, 424-435, May 27-28, 2015.
[in Thai]

9. C. Leenawong, Mathematical models for locating a distribution center with a case study in

thailand, Proceedings of the International Conference on Engineering, Technology, and Applied
Science 2015, Taipei, Taiwan, April 22-24, 2015.

10. C. Leenawong, C. Chaichuay, K. Pimkeeree, C. Meathawiroon, and N. Seesod. 2014, Decision Support
System for Calculating Home Mortgage, The Journal of Industrial Technology 2(2): 18-27, 2014.

]
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No.

Name-Surname

(Academic Position)

Qualification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

11. C. Leenawong and W. Rattanametawee, Mathematical model for studying teams with cronyism,
International Congress of Mathematicians 2014, Seoul, Korea, August 13-21, 2014.

12. C. Leenawong, Mathematical model to minimize logistics costs for a manufacturer shipping long
haul, Proceedings of the Fourth TKU-KMITL Joint Symposium on Mathematics and Applied
Mathematics, Tokai University, Japan, March 19-20, 2014.

Assoc. Prof. Dr. Puntani

Pongsumpun

® Ph.D. Mathematics
(International Program),
Mahidol University,
Thailand, 2004

® B.Sc. Mathematics, Mahidol
University, Thailand, 1999

1. P. Pongsumpun, .M. Tang, and N. Wongvanich, Optimal Control of The Dengue Dynamical
Transmission With Vertical Transmission, Advances in Difference Equations, 2019:176, 2019.

2. P. Chanprasopchai, I.M. Tang, and P. Pongsumpun, SIR Model for Dengue Disease with Effect of

Dengue Vaccination, Computational and Mathematical Methods in Medicine, 2018(3):1-14, 2018.

3. P. Pongsumpun, Network Distribution Model of Influenza Virus in the Community, International

Journal of Modeling and Optimization, 8(1):30-32, 2018.

4. J. Lamwong and P. Pongsumpun, Age Structural Model of Zika Virus, International Journal of

Modeling and Optimization, 8(1):17-23, 2018.

5. R. Sungchasit and P. Pongsumpun, Effect of Vaccination to the Transmission Model of HIN1 Virus,

International Journal of Modeling and Optimization, 8(1):24-29, 2018.

6. J. Lamwong, .M. Tang, and P. Pongsumpun, Mers model of Thai and South Korean Population,

Current Applied Science and Technology, 18:45-57, 2018.

7. P. Chanprasopchai, .M. Tang, and P. Pongsumpun, The SEIR Dynamical Transmission Model of

Dengue Disease with and Without the Vertical Transmission of the Virus, American Journal of
Applied Sciences, 14(12):1123-1145, 2017.
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Qualification / Field of Study

/ Institution / Year of

Name-Surname
No. Publications (5 years)

(Academic Position)
Graduation

8. P. Pongsumpun, R. Sungchasit, and .M. Tang, Lyapunov Function for a Dengue Transmission
Model where two Species of Mosquitoes are Present: Global Stability, American Journal of
Applied Sciences, 14(10):994-1004, 2017.

9. P. Chanprasopchai, P. Pongsumpun, and LM. Tang, Effect of Rainfall for the Dynamical
Transmission Model of the Dengue Disease in Thailand, Computational and Mathematical
Methods in Medicine, 2017(2):1-17, 2017.

10. R. Sungchasit, P. Pongsumpun, and |.M. Tang, Environmental Impact on The Spread of Dengue
Virus When Two Mosquito Species Circulate, Far East Journal of Mathematical Sciences (FIMS),
101:137-170, 2017.

11. R. Sungchasit and P. Pongsumpun, Numerical Analysis of the Transmission Model of Dengue on

SEIR Model, International Journal of Bioscience, Biochemistry and Bioinformatics, 7:93-101, 2017.

12. P. Pongsumpun, and T. Changpuek, Analysis of Swine Flu Network Model, Far East Journal of
Mathematical Sciences (FJMS), 100:1627-1641, 2016.

13. J. Lamwong and P. Pongsumpun, Mathematical Model of Avian Influenza When There Is the
Traveling of Tourists from the Risk Countries, DOI:10.3923/ijscomp.2016.120.126, 11:120-126, 2016.

14. R. Sungchasit, P. Pongsumpun, and .M. Tang, SIR Transmission Model of Dengue Virus Taking
into Account Two Species of Mosquitoes and an Age Structure in the Human Population,
American Journal of Applied Sciences, 12(6):426-443, 2015.

15. T. Tanutpanit, P. Pongsumpun, and |.M. Tang, A Model for the Testosterone Regulation Taking
into Account the Presence of Two Types of Testosterone Hormones, Journal of Biological
Systems, 23(02):259-273, 2015.

]
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No.

Name-Surname

(Academic Position)

Qualification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

16. W. Mumtong, P. Pongsumpun, and .M. Tang, Analysis of model for menstrual cycle with the
effect of body mass index, Far East Journal of Mathematical Sciences, 93(2):243-266, 2014.

17. P. Pongsumpun and .M. Tang, Dynamics of a New Strain of the HIN1 Influenza A Virus
Incorporating the Effects of Repetitive Contacts, Computational and Mathematical Methods in
Medicine 2014(18):487974, 2014.

18. W. Mumtong, P. Pongsumpun, and .M. Tang, Studying menstrual cycle by using mathematical
model, Far East Journal of Mathematical Sciences 1(1), 2014.

Asst. Prof. Dr. Kanchana

Kumnungkit

® Ph.D. Mathematics
(International Program),
Mahidol University,
Thailand, 2005

® M.Sc. Applied Mathematics
(International Program),
Mahidol University, Thailand,
1995

® B.Sc. Applied Mathematics,
King Mongkut's Institute of
Technology Ladkrabang,
Thailand, 1989

1. KKumnungkit, T. Pattranulukyothin, and S.H. Winter, To Estimate Cost for a New Swimming Pool
in the Characteristic & Limited Area, Proceeding the sixth TKU-KMITL. Joint Symposium on
Mathematics and Applied Mathematics (MAM2018), 22-25, June 23-24, 2018.

2. A. Homsuwan and K. Kumnungkit, A Study of Mathematical Model of Thyroid Function, The 23rd

Annual Meeting in Mathematics AMM2018, 227-231, May 3-5, 2018.

3. K. Kumnungkit and S. Suwannaut, Comparative Neurospora Biorhythm on Light Vs Light With Frq

Protein, International Journal of Applied Mathematics, 59-71, 2017.

4. K. Kumnungkit, W. Chatsut, W. Krabuanri, S. Hongsa, and T. Pattranurakyothi, New Computer

Program to Simulate a Neurospora Biorhythm, 3rd International conference of supply chain &
Technology Innovation proceeding, 16-23, September 5-9, 2016.

5. K. Kumnungkit, Mathematical Model for Neurospora with Time delays, Proceedings of The 5th

KMITL-TKU International Joint Symposium on Mathematics and Applied Mathematics (MAM2016),
16-23, 2016 (poster).
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Name-Surname

Qualification / Field of Study

Kasemsuwan

Mathematical Sciences,
Tokai University, Japan, 2007

® M.Sc. Applied Mathematics,
King Mongkut's Institute of
Technology Ladkrabang,
Thailand, 2002

® B.Sc. Applied Mathematics,
King Mongkut's Institute of
Technology Ladkrabang,
Thailand, 1998

No. — Publications (5 years)
(Academic Position) / Institution / Year of
Graduation
. K- Kumnungkit, Dynamical Chaos of differential equation mathematical model, Proceedings of
The 5th KMITL-TKU International Joint Symposium on Mathematics and Applied Mathematics
(MAM2016), 107, 2016 (poster).
. K. Kumnungkit, Application of Flat Rate or Compound Rate Using, Conference of the International
Journal of Arts & Sciences, CD-ROM. ISSN: 1943-6114: 07(03): 379-384, 2014.
5 | Asst. Prof. Dr. Jaipong ® D.Sc. Mathematics and . U. Somboon and J. Kasemsuwan, New transform formulae for differential transformation method

with applications to the nonlinear plane autonomous systems, Songklanakarin Journal of Science
and Technology, 2019 (Article in press).

. R. Hama and J. Kasemsuwan, The cut locus of a Randers rotational 2-sphere of revolution,
International Journal of Theoretical and Applied Mathematics, 2018, (ISSN Print: 2575-5072 ISSN
Online: 2575-5080).

. K. Thongtha and J. Kasemsuwan, Numerical Simulations of Water Quality Measurement Model in
an Opened-Closed Reservoir with Contaminant Removal Mechanism, International Journal of
Differential Equations, Article ID 1343541, 12 pages, https://doi.org/10.1155/2018/1343541, 2018.

. K. Mansilp and J. Kasemsuwan, Differential Transformation Method for Vibration of Membranes,

Songklanakarin Journal of Science and Technology, 2018 (Article in press).

. K. Mansilp and J. Kasemsuwan, Differential Transform Method for the External Force and Non-
uniform Density of the Suspended String Equations, Journal of Advanced Research in Dynamical
and Control Systems, 10:463-467, 06-Speacial Issue, 2018.

]
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No.

Name-Surname

(Academic Position)

Qualification / Field of Study
/ Institution / Year of

Graduation

Publications (5 years)

. K- Mansilp and J. Kasemsuwan, The Modified Differential Transformation method of the Nonlinear

Function, Journal of Advanced Research in Dynamical and Control Systems, 10:468-471, 06-

Speacial Issue, 2018.

. J. Kirinin, K. Mahithithummath, N. Kongsawasdi, and J. Kasemsuwan, Approximate Solutions for

the Nonlinear Duffing Oscillator with an External Force, 7th International Conference on Applied
Physics and Mathematics, 330-337, 2017.

. K. Thongtha and J. Kasemsuwan, Analytical Solution to a Hydrodynamic Model in an Open

Uniform Reservoir, Advances in Difference Equations, 1-9, DOI 10.118/513662-017-1205-3, 2017.

. R. Hama and J. Kasemsuwan, The Theory of Geodesics on some Surface of Revolution, KMITL

Science and Technology Journal 17, 1:42-47, 2017.

Asst. Prof. Dr. Kanognudge

WuttanaChamsri

® Ph.D. Applied Mathematics,
University of Colorado
Denver, USA, 2012

® M.Sc. Mathematics,
Chulalongkorn University,
Thailand, 2004

® B.Sc. Mathematics,
Chulalongkorn University,
Thailand, 2001

W

. S. Phaenchat and K. Wuttanachamsri, On the nonlinear Stokes-Brinkman Equations for Modeling

Flow in PCL, Proceeding the 24th Annual Meeting in Mathematics (AMM 2019), May 15-17, 2019.

. KWuttanachamsri, L. Chuntarasuka, S. Suakong, S. Suknon and A. Narabin, Decision Making for

Employee Selection by using Triangular Fuzzy Membership Matrices, Proceeding the 24th Annual
Meeting in Mathematics (AMM 2019), May 15-17, 2019.

. S. Suankasem, A. Pimkote, I. Thammathon and K. Wuttanachamsri, Matched Asymptotic

Expansion for PCL Fluid due to the Movement of Lung Cilia: Part 1, Proceeding The 10th National
Science Research Conference, May 24-25, 2018.
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Qualification / Field of Study

/ Institution / Year of

Name-Surname
No. Publications (5 years)

(Academic Position)
Graduation

4. K. Wuttanachamsri, Mucus Velocity in Human Lungs, Proceedings of the 17th International
Conference on Computational and Mathematical Methods in Science and Engineering, CMMSE
2017, July 48, 2017.

5. S. Poopra, and K. Chamsri, The Method of Matched Asymptotic Expansion, Proceeding KU SRC
1st National Conference, Aug 26, 2016.

6. S. Suebthep, O. Phopukdeegool, A. Saitien and K. Chamsri, Fourth-order Finitedifference Methods
for Linear Second-order ODEs, Proceeding The 8th National Science Research Conference, May
30-31, 2016.

7. A. Damdee and K. Chamsri, Analytic Solutions and Finite Difference Discretization of Stokes-Brinkman

Equations, Proceedings The 7th National Science Research Conference, March 30-31, 2015

8. K. Chamsri and L. S. Bennethum, Permeability of Fluid Flow Through a Periodic Array of Cylinders,
Applied Mathematical Modelling, 39(1): 244-254, 2015.

9. K. Chamsri, Formulation of a Well-Posed Stokes-Brinkman Problem with a Permeability Tensor,
Journal of Mathematics, 1(1): 1-7, 2015.

10. K. Chamsri, N-Dimensional Stokes-Brinkman Equations using a Mixed Finite Element Method,
Australian Journal of Basic and Applied Sciences, 8(11): 30-36 Special 2014.

7 | Asst. Prof. Dr. Sukrawan ® Ph.D. Mathematics 1. K. Ponpetch, V. Laohakosol, and S. Mavecha, Independence of additive, multiplicative,
Mavecha (International Program), exponential and logarithmic functions, Aequationes mathematicae, 10.1007/s00010-019-00648-7,
Mahidol University, 2019.

Thailand, 2010

]
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Name-Surname Qualification / Field of Study
No. (Academic Position) / Institution / Year of Publications (5 years)
Graduation
® M.Sc. Mathematics, 2. K. Ponpetch, V. Laohakosol, and S. Mavecha, A system of functional equations satisfied by
Kasetsart University, components of a quadratic function and its stability, Bulletin of the Australian Mathematical
Thailand, 2004 Society, 1-13, 10.1017/5000497271900025X, 2019.
® B.Sc. Applied Mathematics, | 3. K. Ponpetch, S. Mavecha, and V. Laohakosol, Functions with constant sums over a hyperplane
King Mongkut's Institute of and applications, Publications de Ulnstitut Mathematique, 105(119): 65-80, 2019.
Technology Ladkrabang, ) ) )
echnoiogy Fadkrabang . S. Mavecha, V. Laohakosol, and B. Yuttanan, Iterative roots of some functions, Turkish Journal of
Thailand, 2001 )
Mathematics, 42(3):819-840, 2018.
. K. Ponpetch, V. Laohakosol, and S. Mavecha, Arithmetic functions and their linear dependence,
AIP Conference Proceedings. 1905(1):030027, 2017
. A Sitthaset, V. Laohakosol, and S. Mavecha, Polynomials with generalized Fibonacci number
coefficients, AIP Conference Proceedings. 1905(1):030034, 2017.
. S. Mavecha, On the Diophantine Equation x2 — kxy + ky2 + ly = 0, | = 2n, Annals of West University
of Timisoara - Mathematics and Computer Science, 1: 115-118, 2017.
. R.Boumahdi, O. Kihel, and S. Mavecha, Proof of the conjecture of Keskin, Siar and Karaatli, Annales
Academiae Scientiarum Fennicae Mathematica, January 2016.
8 | Assoc. Prof. Dr. Laor ® Ph.D. Computer Engineering | 1. P. Chanvarasuth, L. Boongasame, and V. Boonjing, ELECTRE Il based CBR approach to
Boongasame (International Program), combinatorial portfolio selection, Asia-Pacific Journal of Financial Studies, 48(3), 2019.
King Mongkut’s University . L. Boongasame, P. Temdee, and F. Daneshgar, A group signature based buyer coalition scheme
of Technology Thonburi, with trustable third party, International Journal of Production Research, 55(17): 5050-5061, 2017.
Thailand, 2007
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Name-Surname

Qualification / Field of Study

(International Program),
Mahidol University, Thailand,
2015

® M.Sc. Applied Mathematics
(International Program),
Mahidol University, Thailand,
2008

® Graduate Diploma in Teaching
Profession, Naresuan
University, Thailand, 2005

No. — Publications (5 years)
(Academic Position) / Institution / Year of
Graduation
® MS. Information Systems . V. Boonjing, and L. Boongasame, Combinatorial Portfolio Selection with the ELECTRE Il method:
and Management, National Case study of the Stock Exchange of Thailand (SET), Afro-Asian Journal of Finance and Accounting,
Institute of Development 2016.
Administration, Thailand, . L. Boongasame, and F. Daneshgar, An awareness-based meta-mechanism for e-commerce buyer
1997 coalitions, Information Systems Frontiers: a journal of research and innovation, 18(3): 529-540,
® B.Sc. Mathematics and 2016.
C ter Sci Ki
omputer >aence, fing . P. Chanvarasuth, and L. Boongasame, Hybridizing Principles of the ELECTRE Ill Method with Case-
Mongkut’s Institute of ) . ) . "
Based Reasoning for a Travel Advisory System: Case Study of Thailand, Asia Pacific Journal of
Technoloy Ladkrabang, )
Tourism Research, 20(5): 585-598, 2015.
Thailand, 1993
9 | Dr. Jiraphat Yokrattanasak | e Ph.D. Mathematics . J. Yokrattanasak, A Combination of Grey Model and Markov Chain Model to Forecast the Price of

Gold in Thailand, Proceeding The 14th IMT-GT International Conference on Mathematics,
Statistics and Their Applications, ICMSA 2018, December 8-10, 2018.

. S. Sridet, W. Panprasert, S. Rukchuay, and J. Yokrattanasak, Mathematical Sub-Models of

Circulatory System, Proceeding The 10th National Science Research Conference, May 24-25, 2018.

. J. Yokrattanasak, A.D. Gaetano, S. Panunzi, P. Satiracoo, W.M. Lawton, Y. Lenbury, A Simple,

Realistic Stochastic Model of Gastric Emptying, PLoS ONE 11(4):e0153297, https://doi.org/
10.1371/journal.pone.0153297, 2016.
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Qualification / Field of Study

/ Institution / Year of

Name-Surname
No. Publications (5 years)

(Academic Position)
Graduation

® B.Sc. Mathematics (First-class
Honors Degree), Naresuan
University, Thailand, 2004

10 | Dr. Puttha Sakkaplangkul | ® Ph.D. Mathematics, Oregon | 1. Jiang, Y., Sakkaplangkul, P., Bokil, V. A., Cheng, Y., & Li, F. (2019). Dispersion analysis of finite
State University, USA, 2017 difference and discontinuous Galerkin schemes for Maxwell's equations in linear Lorentz

® M.Sc. Mathematics, media. Journal of Computational Physics, 394, 100-135.
Chulalongkorn University,
Thailand, 2012

® B.Sc. Mathematics (First-class
Honors Degree), Prince of
Songkla University, Thailand,
2009

]
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3.2.3 Others - Tenure or Tenure Track Staffs involved in teaching and/or Supervision in this program

Name-Surname

Quialification / Field of Study

Sattayatham

Chulalongkorn University,
Thailand, 1986

® M.Sc. Mathematics,
Chulalongkorn University,
Thailand, 1976

® B A Mathematics,
Thammasat University,
Thailand, 1974

No. / Institution / Year of Publications (5 years)
(Academic Position)
Graduation
1 | Prof. Dr. Pairote ® Ph.D. Mathematics, . N. Ekkarntrong, P. Sirisangtaksin, P. Sattayatham, and B. Premanode, A novel pair-trading model

with mean reversion and coefficient of variance, Thai Journal of Mathematics, 15(1):277-296,
2017.

. L. Luo, P. Sattayatham, and R. Chatpatanasiri, GARCH-type forecasting models for volatility of
stock market and MCS test, Communications in Statistics - Simulation and Computation, 46(7):
5303-5312, 2017.

. X. X. Yang, R. Chatpattanasiri, and P. Sattayatham, Value at risk estimation under stochastic
volatility models using adaptive PMCMC methods, Communication in Statistics - Simulation and
Computation, 46(9):7221-7237, 2017.

. H. Wang, R. Chatpatanasiri, and P. Sattayatham, Stock Trading Using PE ratio: A Dynamic Bayesian
Network Modeling on Behavioral Finance and Fundamental Investment, CoRR abs/1706.02985,
2017.

. H. Zhao, P. Sattayatham, and B. Premanode, Lattice tree versus dynamic programming in real
option analysis, Thai Journal of Mathematics, 14(2):315-330, 2016.

. X. Yang, R. Chatpatanasiri, and B. Premanode, Dynamic risk measurement of financial time series
with heavy tail: A new hybrid approach, Thai Journal of Mathematics, 14(2):265-281, 2016.

. P. Chatvorawit, P. Sattayatham, and B. Premanode, Improving Stock prediction with SVM by
simple Transformation, Thai Journal of Mathematics, 14(3):553-563, 2016.
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Quialification / Field of Study
Name-Surname
No. / Institution / Year of Publications (5 years)
(Academic Position)
Graduation

8. T. Pongsat, K. Sangaroon, and P. Sattayatham, Some Bayesian premiums Obtained by Using the
common effect in claim dependence model, TJM Special Issue on Bayesian Economics, pp.1-12,
2016.

9. C. Wu, E. Schulz, and P. Sattayatham, Real option pricing model based on mean reversion applied
in a wind power project, TJM, 14(3):725-740, 2016.

10. Y. Xiong and P. Sattayatham, Based on neural network approach predicting mobile payment
adoption inclination determinants in Southeast Asia, Journal of Information Technology,
87(1):126-137, 2016.

11. A. Zhou, P. Sattayatham, and J. Jiao, Analysis of a predator-prey model with impulsive diffusion
and releasing on predator population, Advanced in differential equations, 111:1-18, 2016.

12. A. Zhou, P. Sattayatham, and J. Jiao, Dynamics of an SIR epidemic model with stage structure
and pulse vaccination, Advanced in differential equations, 140:1-17, 2016.

13. N. Yasungnoen and P. Sattayatham, Forecasting Thai mortality by using the Lee-Carter model,
APJRI, pp. 1-15, 2015.

14. S. Anantassopon, P. Sattayatham, and T. Talangtam, The modelling of motor insurance claim
infinite mixture distribution, International journal of applied mathematics and statistics,
53(4):40-49, 2015.
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4. Component Regarding Field Experience (Internship or Co-Operative Education) (if any)
M None
4.1. Standard for Learning Outcome from Field Experience
M None
4.2. Time Period
] None

4.3. Time Management and Scheduling

El None

5. Regulations for Special Project or Co-Operative Education (if any)
5.1 Brief Description
In the course, there are thesis and seminars that focus on students to work on
researches to create new knowledge or develop new technologies. The students should
be able to present the work to a panel of experts with expertise in that research both
from inside and outside the institution including providing presentations at academic
conferences or publishing work at national or international levels according to the

guidance of their advisors.

5.2 Standard of Learning Outcome
Students have knowledge and experience in research works and create new knowledge,

new works, as well as academic extension by using the potential of existing support.

5.3 Time Period
Plan A Type Al All academic year
Plan A Type A2 Semester 1 and 2 of the 2nd academic year

Plan B Semester 1 and 2 of the 2nd academic year

5.4 Credits of Thesis Subjects
Plan A Type Al at least 39 credits
Plan A Type A2 at least 12 credits
Plan B at least 12 credits

5.5 Preparation

The advisor will provide the equipment required for the thesis and independent
research and assign assignments for students. The student must report the progress of the
research results periodically to the advisor as well as a seminar to the committee in the
field.

5.6 Evaluation Process
The committee will evaluate the student's work from the work that has been
published or presented at an academic conference including thesis defense.
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PART 4: LEARNING OUTCOME, TEACHING STRATEGY, AND EVALUATION

Development of Special Characteristics of Students

Characteristics

Strategy or Activity of Students

1) Having learning skills in

actuarial science.

Developing learning in actuarial science by student
center learning. Provide coursework and activities for
a student to frequently study both inside and outside

the classroom.

2) Having abilities to integrate the
actuarial science for effective
analysis, research and
application for problem solving
for business and industrial

sectors.

In each course in the curriculum, there is a foundation
of actuarial science and create a link between the
content and the case study for students to
understand the application of knowledge to the real
problem.

Bring real data into case studies with cooperation with
business sectors and various industrial sectors in
bringing the real problem into the research problem

and independent research.

3) Students are able to extend
knowledge in actuarial research
and advanced analysis.

In the elective courses that are open for teaching,
there is an extension of basic knowledge with
problems that are challenging and up-to-date for
students to search for knowledge In order to develop
students’ potential.

Supporting students to present academic work at
national and international academic conferences to
encourage new and modern knowledge seeking and

exchange of knowledge among actuaries.

4) Have moral and professional
ethics and able to cooperate
with others as a leader or

follower.

Encourage and interpolate a student in plagiarism.
Assign a group work instead of the individual work to

encourage a student for cooperated work.
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2. Development of Learning Results in Each Aspect

2.1 Moral and ethics
2.1.1 Aspect and learning outcomes
1) A graduate shows honesty through his/her works and/or assignment.
2) A graduate is able to understand and act ethically and morally with discipline
regarding their profession.
2.1.2 Teaching strategies for aspect development
1) Integrate explanation of moral and ethics in the course, assignment and project.
2) Provide knowledge of plagiarism on work, assignment, and research publications
in seminar and thesis, independent study subjects.
2.1.3 Strategies for aspect evaluation

1) Evaluate plagiarism through the works and assignment.

2.2 Knowledge
2.2.1 Aspect and learning outcomes
1) Agraduate is able to explain and demonstrate the generic knowledge related
to actuarial science.
2) Agraduate is able to explain and demonstrate the specific knowledge related
to actuarial science.
3) A graduate is able to practically apply the knowledge to the assignments
related to actuarial science.
2.2.2 Teaching strategies for aspect development
1) Provide knowledge through lecture, assignments, class discussion, project,
and/or research.
2) Arrange seminar for students to present their project progress.
3) Encourage students to publish project and/or research work in the conferences
according to KMITL.
2.2.3 Strategies for aspect evaluation
1) Evaluate using examination (both written and oral).

2) Evaluate from seminar discussion via questions and answers.

3) Thesis defense examination or comprehensive examination.

2.3 Intellectual skills
2.3.1 Aspect and learning outcomes
1) A graduate is able to systematically analyses and verify the assignments
related to actuarial science.
2) A graduate is able to apply and develop the use of techniques, skills, and
recent technology tools related to actuarial science to solve the given

problems.
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2.3.2 Teaching strategies for aspect development
1) Guide the students in conducting project and/or research.
2) Guide the students in systematic problem solving via conducting project
and/or research.
3) Guide the students to apply techniques, skills, and recent technology to solve
the given problem via conducting project and/or research.
2.3.3 Strategies for aspect evaluation
1) Evaluate from seminar discussion via questions and answers.
2) Evaluate from project and/or research progress.

3) Thesis defense examination or comprehensive examination.

2.4 Human relation skills and responsibilities
2.4.1 Aspect and learning outcomes
1) A graduate is able to work as a team in different roles including team leaders
and team members.
2) Agraduate is able to maintain and improve their knowledge and skills through
the lifelong learning related to their profession.
2.4.2 Teaching strategies for aspect development
1) Arrange group assignment and discussion.
2) Encourage the students to search for new knowledge and share what they
found.
3) Encourage the students to discuss the proposed methodology for problem-
solving within the group of the same interest.
4) Encourage the students to implement the proposed methodology.
5) Arrange for the students to publish their project and/or research results.
2.4.3 Strategies for aspect evaluation
1) Evaluate from seminar discussion via questions and answers.
2) Evaluate from project and/or research progress.

3) Observe the behavior of the students while working in groups.

2.5 Skills for mathematical calculation, communication, and information technology
adeptness
2.5.1 Aspect and learning outcomes
1) A graduate is able to explain and apply mathematical knowledge and skills
to solve the given assignments.
2) A graduate is able to use information technology to search, collect, process,
interpret, and present information appropriately.
3) A graduate is able to possess English communication skills to initiate idea,

discuss, present, and report the assignment results.
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2.5.2 Teaching strategies for aspect development
1) Provide knowledge through lecture, assignments, class discussion, project,
and/or research.
2) Guide the students to apply techniques, skills, and recent technology to solve
the given problem via conducting project and/or research.
3) Arrange seminar for students to present their project progress so the students
can practice their English communication skills.
2.5.3 Strategies for aspect evaluation
1) Evaluate using examination (both written and oral).
2) Evaluate from seminar discussion via questions and answers.
3) Evaluate from project and/or research progress.
)

4) Thesis defense examination or comprehensive examination.
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3. Curriculum Mapping Ilustrating the Distribution of Program Standard Learning Outcomes to Course Level

® Major responsibility

ar

O Minor responsibility

TQF2

¥ None

1.

Moral and ethics

2.

Knowledge

3.

Intellectual skills

q,
Human relation
skills and

responsibilities

5.
Skills for mathematical
calculation, communication,
and information technology

adeptness

1) A graduate shows
honesty through his/her

works and/or assignment.

2) A graduate is able to
understand and act
ethically and morally
with discipline regarding

their profession.

1) A graduate is able to
explain and demonstrate
the generic knowledge
related to actuarial
science.

2) A graduate is able to
explain and demonstrate
the specific knowledge
related to actuarial

science.

3) A graduate is able to
practically apply the
knowledge to the
assignments related to

actuarial science.

1) A graduate is able to
systematically analyses
and verify the assignments
related to actuarial
science.

2) A graduate is able to
apply and develop the
use of techniques, skills,
and recent technology
tools related to actuarial
science to solve the

given problems.

1) A graduate is able to
work as a team in
different roles including
team leaders and team
members.

2) A graduate is able to
maintain and improve
their knowledge and
skills through the
lifelong learning related

to their profession.

1) A graduate is able to
explain and apply
mathematical knowledge
and skills to solve the
given assignments.

2) A graduate is able to use
information technology to
search, collect, process,
interpret, and present

information appropriately.

3) A graduate is able to possess
English communication skills
to initiate idea, discuss,
present, and report the

assignment results.
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1. 2. 3. 4. 5.
Moral and Knowledge Intellectual Human Skills for mathematical
ethics skills relation calculation, communication,
Subject Code / Subjects skills and and information
responsibilities | technology adeptness
1 2 1 ‘ 2 ‘ 3 1 2 1 2 1 ‘ 2 ‘ 3
THESIS AND INDEPENDENT STUDY SUBJECTS
05047000 THESIS [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ J [ J [ J [ J
05047001 THESIS ® ® L] L] (] (] ([ ] [ J [ ] [J [ ) °
05047002 INDEPENDENT STUDY ® ® ® ® ® L] L] [ ] ® [ J [ J [ J
SEMINAR SUBJECTS
05047101 SEMINAR IN ACTUARIAL SCIENCE 1 ® ® o O o ©) 0] ©) [ ] @) [ ] [
05047102 SEMINAR IN ACTUARIAL SCIENCE 2 L] ® o o o o o o L] o [ ] [ J
PRELIMINARY SUBJECTS
05047200 ESSENTIAL SOFTWARE FOR ACTUARIAL o o o o o ° o o ® x
SCIENCE
05047201 PRINCIPLE OF INSURANCE (] o o @) (@) (@) x
CORE SUBJECTS
05047211 RESEARCH METHODOLOGY IN ACTUARIAL ® o o x % ° " ° ° " o °
SCIENCE
05047212 PROBABILITY AND STOCHASTIC PROCESS O O ® O o o O ) ) [ ] @) @)
05047213  STATISTICS FOR RISK MODELING ) ) ) [ ] o [ ] (0] (o) ©) o o o
05047214 STATISTICAL ANALYSIS FOR ACTUARIAL o o o o o o ° o o ° o "
SCIENCE WITH TECHNOLOGY APPLICATION
05047215 LIFE ACTUARIAL MATHEMATICS o O ® O O O o 6] o O (0] (0]
05047216 CASUALTY INSURANCE MATHEMATICS L] ® ® o o ® o o L] [ ] [ J (0]
05047217 COORPERATIVE FINANCE ® ® ® o o o [ ] ) L] [ ] [ J (0]
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1. 2. 3. 4. 5.
Moral and Knowledge Intellectual Human Skills for mathematical
ethics skills relation calculation, communication,
Subject Code / Subjects skills and and information
responsibilities | technology adeptness
1 2 1 2 3 1 2 1 2 1 2 3
05047218 EXPLORATORY DATA ANALYSIS AND
VISUALIZATION © © © ° © © © © © ° ° ©
05047219 FINANCIAL FORECASTING WITH BIG DATA o o O o o o o o o o L] (0]
ELECTIVE SUBJECTS
05047301 QACA‘ECSCINEE LEARNING FOR ACTUARIAL ® ° ° o o ° o o ° ° ° o
05047302 PATTERN DISCOVERY FOR BUSINESS L] L ® o o ® o o L] L] L] (0]
05047303 TEXT MINING AND SENTIMENT ANALYTICS ® ® L] o o [ ] O ) [ ] [ ] [ ] ®)
05047304 QUANTITATIVE FINANCIAL ANALYTICS o o o O o [ ] 0] ©) o @) @) @)
05047305 INSURANCE BUSINESS ANALYTICS o o o ®) o ©) L] ®) @) ® o) o
05047311 QUANTITATIVE RISK MANAGEMENT O O O L] o o 0] ©) ) @) @) @)
05047312 ASSET AND LIABILITY MANAGEMENT o o o L] o ) 0] ) o @) @) O
05047313 10T ANALYTICS FOR INSURANCE INDUSTRY L] L ® o o ® o o L] L] [ J (0]
05047314 DATA MINING AND BUSINESS ANALYTICS ® ® L] o o [ ] O ) [ ] [ ] [ ] ®)
05047315 DIGITAL MARKETING ANALYTICS ® L] L] o o [ ] O ) [ ] [ ] [ ] (©)
05047321 NUMERICAL COMPUTATION AND o o o o o o ° o o o o o
OPTIMIZATION MODELS
05047322 STOCHASTIC CALCULUS ) ) o o (o) (o) (0] (o) ©) [ ] (0] x
05047323 CLUSTER ANALYSIS L] L] L] ) ) [ ] @) o [ ] [ ] [ ] (©)
05047324 FINANCIAL MODELING AND VISUALIZATION o o o o o o o o L] 0o 0o 0]
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1. 2. 3. 4. 5.
Moral and Knowledge Intellectual Human Skills for mathematical
ethics skills relation calculation, communication,
Subject Code / Subjects skills and and information

responsibilities | technology adeptness

1 2 1 2 3 1 2 1 2 1 2 3
05047325 COMPUTATIONAL FINANCE o o o O O O o O o L] (0] (0]
05047326 FINANCIAL OPTIMIZATION o o o o ® O ©) o o o o o
05047390 SELECTED TOPICS IN ACTUARIAL SCIENCE 1 ® o o L] o o ® O x [ x o
05047391 SELECTED TOPICS IN ACTUARIAL SCIENCE 2 ® o o L] o o ® O x [ x o
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PART 5: CRITERIA FOR STUDENT EVALUATION

1. Regulations or Criteria for Grading

Regulations or criteria for grading are in accordance to the regulation of King Mongkut’s

Institute of Technology Ladkrabang regarding graduated study, 2559 BE (see Appendix A).

2. Verification of Learning Achievement
2.1 Verification of Learning Achievement before Graduation

® \Verify the learning achievement according to TQF3 or TQF4 at least 25% of
opened subjects in each academic year.

® \Verify the learning achievement from the students’ feedback of each subject.

2.2 Verification of Learning Achievement after Graduation
® Employability rate of graduated students.
® |nterview the graduated students.
® |nterview the entrepreneur concerning graduated students’ performance.

® (Career advancement of the graduated students.

3. Graduation Criteria

Regulations or criteria for graduation are in accordance to the regulation of King Mongkut’s
Institute of Technology Ladkrabang regarding graduated study, 2559 BE (see Appendix A) and
the regulation of King Mongkut’s Institute of Technology Ladkrabang regarding English
proficiency regarding graduated students (Appendix B).
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PART 6: DEVELOPMENT OF INSTRUCTORS

1. Preparation for New Instructors

1. Orientation for new instructors regarding roles and responsibilities of instructors,
regulations according to the program and arrangement for teaching and studying as well
as related quality assurance system.

2. Encourage instructors to elevate their knowledge, skills and experiences related to
teaching and research continuously through conducting research.

3. Support instructors to participate in training, visit well-known/success organizations, and
collaborate with private sector of related specialty in order to enhance knowledge, skills,
and experiences in teaching and research conducting.

4. Support instructors to participate in qualified international academic conferences, publish
research works in qualified international journal and apply for research grant from both
KMITL and other organizations.

2. Development of Knowledge and Skills for Instructors
2.1 Development of Skills for Teaching and Education, Assessment and Evaluation

® Support instructors to participate in training related to elevate skills of teaching and
education, assessment, and evaluation.

® Support instructors to conduct research.

® Support instructors to participate in exchange program among institutes with MOU
both domestic and international.

® Support instructors to participate in qualified international conferences and publish

in qualified international journal.

2.2 Development of Academic and Other Professions
® Support instructors to participate in training in courses specialized to their expertise.
® Support instructors to visit and collaborate with well-known/success organizations
both public and private sectors of related specialty.

® Support instructors to create research works to enter higher academic positions.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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PART 7: QUALITY ASSURANCE OF THE PROGRAM

1. Program Standardization

Goal

Operation/Activities

Evaluation

To develop the
curriculum to be
up-to-date in
accordance with
the standards of
the graduate level
curriculum of 2558
BE in accordance
with the National
Higher Education
Qualifications
Framework and
meet the needs of
the labor market.

. Appoint the curriculum development committee

which consists of at least 3 responsible teachers
and at least 3 external experts.

. Survey and analyze the needs of the labor

market and graduate users at least 1 time
within 4 years.

. Arrange an instructor meeting to criticize

courses and the curriculum every academic
year, as well as bring conclusions to improve
the courses.

. Improve the curriculum from the information

obtained in accordance with the needs of the
labor market and graduate users and to meet
the standard criteria of the curriculum.

. Edit the curriculum as suggested, present an

updated course and pass the consideration
from the faculty committee and academic
council, and receive approval from the
Institute Council before submitting to the
Office of the Higher Education Commission

(QIQ).

There is a satisfaction
assessment of the
graduated students

and graduate users.

To achieve the
outcome as
specified by the

curriculum

. Assign program responsible instructors at least

3 positions.

. Advise the curriculum to program instructors

including meeting provide documents and

distribute the curriculum online.

. Supervising the operation of the curriculum to

meet the standard criteria of the curriculum.

. Follow up and evaluate the curriculum to

update the learning and teaching approaches.

There is a satisfaction
assessment of the
students and program

responsible instructors.
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2. Graduated Student

Graduated students of Master of Actuarial Science program are expected to possess the
qualifications according to Thai Qualifications Framework for Higher Education (TQF) in five
categories i.e. i) Moral and ethics ii) knowledge iii) Intellectual skills iv) Human relation skills and
v) Skills for mathematical calculation, communication and information technology adeptness.
Details in each category can be found in Part 2: Specific Information of the program, Section 3:
Expected learning outcomes.

The graduated students are able to analyze science or industrial problem and find out the
solution. Moreover, they can apply the knowledge in mathematics, statistics and computer to
solve the problem effectively and also summarize and present the ideas logically.

3. Student

® Admission: qualified applicants can apply for the program according to announcement
of Faculty of Sciences. Applicants can apply online via the system provided by the Office
of Registrar. The applicants are interviewed by Program Administrative Committee (PAC)
and the admission result is announced afterward.

® Student preparation: New students are given orientations which inform them important
information concerning study plan, regulations, schedule and expected results, and
contact information. Students who need additional preparation are invited to sit-in the
courses provided by King Mongkut’s Institute of Technology Ladkrabang and Faculty of

Sciences under supervision of their advisors.

® Monitoring and consultant: Students are frequently monitored based on their studies and

research progress. PAC is responsible to periodically report the students’ pass rate and

dropout rate, satisfaction, and complaints.

® Complaint management: PAC is responsible to resolve the students’ complaints

appropriately according to the regulations of King Mongkut’s Institute of Technology
Ladkrabang and Faculty of Sciences.

4. Instructors and Supporting Staffs
There is a process to implement the plan to accept and appoint the instructors as follows.

® | ecturer responsible for the curriculum plans a meeting to analyze the needs of the

course instructor by considering the following information.
- The instructor responsible for the course that remains, retirement and on leave.

- Academic qualifications, academic positions and academic works in the past 5 years.

® |nstructors responsible for the curriculum survey the number and check the

qualifications of the course instructor. If the number and qualifications do not meet the

quantitative and qualitative goals mentioned above, there is a process as follows.
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- Considering the regular faculty qualifications that are available within the department
that has the qualifications or relative to the disciplines.

- In the absence of regular instructors within the department that can be substituted,
the course president proceeds to propose a replacement instructor according to the
5-year plan and proceeds with the new instructor’s system.

5. Program, Teaching, and Student Assessment

Program responsible instructors should consider to update the curriculum when the
curriculum has been operated for 4 years. Program responsible instructors may consider the
following processes to revise.

1. Analyzing curriculum mapping.
2. Meeting instructors to consider the course to cover learning outcomes.
3. Comparing the previous and the current courses in case of the number of credits.

Adjust the number of required and elective coursework after the updating program.

In case of the revision affect to the structure of program, three professionals in the field will
be appointed by selecting from graduated student user in public and private scholars. There
are several reasons to appoint three professionals. First, to collect the recommendation to
direct how to adjust the program. Second, to revise the number of courses for developing
student performance followed by the TQF. Moreover, there are the unaffected revision and
adjust the program every two and a satisfaction assessment of the students and graduated

student users.

6. Educational Resources

1. Budget management of the program: the need and sufficiency of educational resources,
resources management, and durable articles, equipment, and learning resources as well
as creating educational media. All budget will be evaluated and conducted by the
equipment subcommittee and the executive program committee of the program to

exchange opinions and recommendation in the meeting.

2. Educational resource management
2.1 Budget management

1) Surveying the need and sufficiency of educational resources.

2) Instigating a plan for educational resources management.

3) Allowing budget for durable articles, equipment, and learning resources as well
as creating educational media.

4) Following and evaluating educational resources management and using the
evaluation results for improvement and development of effective educational

resources.
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2.2 Existing Educational Resources

The Faculty of Science has the readiness of location, classrooms, and laboratories in
support of adequate education and teaching. For the institutional level, there is the
central library of the institute that provides services for books, textbooks, journals,
printing articles, and visual media as well as being a member for journals and specific
information sources so that students and instructors can effectively search for
academic works. Details for supporting educational resources can be found in
Appendix D.

2.3 Additional Provision of Educational Resources

Supply department purchases additional resources according to purchasing plan.

2.4 Evaluation of Resource Sufficiency

Objective Operation Evaluation

Having educational | 1. The Faculty surveys the needs | Evaluation of sufficiency

resources sufficient for educational resources. for durable articles,
to the program 2. The Faculty provides an annual | equipment, books and
needs. budget for the provision of | educational document

textbooks, educational media, | by students and
audiovisual equipment, durable | instructors.
articles, computers, etc.

3. Procuring educational resources

to satisfy the need as proper to

each program.

7. Key Performance Indicators

Academic Year

Indicator and Objective
2020 | 2021 | 2022 | 2023 | 2024

1. At least 80% of the executive program committee of the

X X X X X - {ﬁ'ﬂ‘gﬂuuuu;ﬁ: daue: daTuld

program participate in the meeting for planning, following | & - -~ |- =~ L =1 -2 4

and revising the operation of the program.

2. Having the details of the program as in TQF2 consistent
X X X X X - {iniﬂuuuush: Avlaus: daTwia

with the national or international standard of qualification | <-4 2= |- "= -} -~ -1 e

for the program.
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Academic Year
Indicator and Objective
2020 | 2021 | 2022 | 2023 | 2024
3. Having the course syllabus and details of each offered
subject and planned activities (if any) as in TQF3 and X X ¥ ¥ X
TQF4 at least before the opening of each semester for | “ - -~~~ ~——r-—~~7-~
all subjects.
4. Filing program review and report for the operation of
each subject and field experience (if any) as in TQF5 and X X X X X
TQF6 within 30 days after the end of the semester forall | -~~~ =~~~ iy
subjects.
5. Filing report of the operation of the program as in TQF7 X X X X X
within 60 days after the end of the academic year. e i el A i
6. Having verification of learning achievement as in TQF3
and TQF4 at least 25% of the subjects open in each | | | X | X | X | X |
academic year.
7. Having development/revision of the education, teaching
strategies or evaluation of learning from the result of the v v v v
assessment of operation reported in TQF7 of the| *“~ -~~~ i
previous year.
8. All new instructors (if any) participate in an orientation X X X X
and receive advice for teaching management. e i i i
9. Every permanent instructor receives academic and/or X X X X
professional development at least once a year. i i il -
10. Supporting staffs (if any) receive academic and/or
professional development no less than 50% of thetotal | | | X | X | X | X |
number.
11. The average satisfaction level (at least 3.5 out of 5) of the
final year students/fresh graduates for the quality of the | | | | X | X | X |
program is used to improve the program.
12. The average satisfaction level (at least 3.5 out of 5) of the « « «
stakeholders is used to improve the program. e i i i
Total indicators affecting the operation (no.1-5) foreachyear | 5 | 5 | 5 | 5 | 5
Total indicators (unit) for each year 5 | 10| 12 | 12 | 12 |

- {iniduuuush:

vlauel: A
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*Note: In case there are no new faculty members, it will not count this indicator in the

performance evaluation.
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Evaluation Criteria

The program achieving standards according to the quality framework must pass the
following criteria: key performance indicators (no.1-5), having the results of achieving objectives
and having indicators that include the results of archiving objectives no less than 80% of the
entire indicators by considering the number of mandatory indicators and total indicators in each

year.
Academic Year Program Achieving Standard According to the Quality Framework
2020 Achieving mandatory indicators no.1-5
Total indicators of 5 must be achieved.
2001 Achieving mandatory indicators no.1-5
Total indicators of 10 must be achieved.
202 Achieving mandatory indicators no.1-5
Total indicators of 12 must be achieved.
2023 Achieving mandatory indicators no.1-5
Total indicators of 12 must be achieved.
004 Achieving mandatory indicators no.1-5
Total indicators of 12 must be achieved.
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PART 8: EVALUATION AND IMPROVEMENT OF THE OPERATION OF THE PROGRAM

1.

2.

3.

4.

Assessment of the Effectiveness of the Teaching

1.1 Evaluation of Teaching Strategies
1. Teaching instructor evaluates the teaching strategies according to the assigned plan.
2. Teaching instructor analyzes the result of the students’ evaluation of instructor’s
teaching strategies.
3. Teaching instructor or the person responsible for the subject utilizes the result of the

assessment for the revision and improvement of teaching strategies.

1.2 Evaluation of the Instructor’s Skills in Devising Teaching Strategies
Having an assessment of the instructor’s skills in devising teaching strategies by students.
The results of the evaluation will be used for the improvement of aforementioned

skills of instructors.

Evaluation of the Program as a Whole Picture

The executive program committees evaluate the program as a whole picture when the
teaching ends in each academic year by collecting information from students and graduates,
employers and/or stakeholders, experts, industrial advisory boards or external evaluators.

Evaluation of the Operation According to the Details of the Program
Having quality assurance system and provision of education according to the standard
framework of qualification for higher education as well as ABET Accreditation by having key

performance indicators and assessment criteria assigned by the Internal QA committee.

Revision of the Evaluation and Improvement Plan

The executive program committees utilize the results of analysis and revision to create
an improvement plan for the program so that its quality archives the required standards
and discuss with the instructor.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Attachment (Appendix)

A. Regulation of King Mongkut’s Institute of Technology Ladkrabang Regarding Graduated
Study, 2559 BE

B. Announcement of King Mongkut’s Institute of Technology Ladkrabang Regarding English
Proficiency for Graduate Study

C. Course Descriptions

D. List of Support Facilities for Teaching and Learning
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Appendix A

Regulation of King Mongkut’s Institute of Technology
Ladkrabang Regarding Graduated Study, 2559 BE
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Appendix B

Announcement of King Mongkut’s Institute of
Technology Ladkrabang Regarding English Proficiency
for Graduate Study
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Appendix C

Course Descriptions
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Course Descriptions

Thesis subjects

05047000 THESIS 39 (0-1755-878)
PREREQUISITE: NONE
Explore an interesting and well defined problem according to topic of interests.
Apply acquired knowledge as well as gathering new insights. Research topic concerning actuarial
science is selected under supervision of advisors. Students are required to show problem

statements, scope of work, literature review and proposed methodology.

05047001 THESIS 12 (0-540-270)
PREREQUISITE: NONE
Explore an interesting and well defined problem according to topic of interests.
Apply acquired knowledge as well as gathering new insights. Research topic concerning actuarial
science is selected under supervision of advisors. Students are required to show problem

statements, scope of work, literature review and proposed methodology.

Independent study subjects
05047002 INDEPENDENT STUDY 6(0-270-135)
PREREQUISITE: NONE

Study the related research for development in the actuarial science or related areas.

Seminar subjects

05047101 SEMINAR IN ACTUARIAL SCIENCE 1 1(0-2-1)
PREREQUISITE: NONE
Enhance the students' experience in actuarial science by exploring and discussing

research articles published in journals, and by the special talks from guest speakers.

05047102 SEMINAR IN ACTUARIAL SCIENCE 2 1 (0-2-1)
PREREQUISITE: NONE
Enhance the students' experience in actuarial science by exploring and discussing

research articles published in journals, and by the special talks from guest speakers.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Preliminary subjects

05047200 ESSENTIAL SOFTWARE FOR ACTUARIAL SCIENCE 3 (2-2-6)
PREREQUISITE: NONE
MATLAB: Introduction to the Matlab environment and the available data

structures. Using elementary and matrix functions. Sparse matrices. Implementing and running
algorithms. Creating graphs in 2 and 3 dimensions. Basic numerical methods, Monte Carlo
method: Variance reduction technique, and Importance sampling.

Microsoft Excel: Familiarity with spreadsheet package particularly functions

useful for stochastic simulation. Linking between MATLAB and Excel.

05047201 PRINCIPLE OF INSURANCE 3 (3-0-6)
PREREQUISITE: NONE

The fundamental knowledge of insurance, economic theory of insurance,
insurance classification scheme, insurance in risk management, the legal framework of insurance,

the functions of insurance companies and applications.

Core subjects

05047211 RESEARCH METHODOLOGY IN ACTUARIAL SCIENCE 3 (3-0-6)
PREREQUISITE: NONE
Basic concepts employed in quantitative and qualitative research methods

including computer applications for research. The subject covers the following topics: Scientific
method in research, problem statement, analysis, hypothesis, synthesis, verification, sources of

references, documentation and presentation.

05047212 PROBABILITY AND STOCHASTIC PROCESS 3 (3-0-6)
PREREQUISITE: _.NONE
Overview of probability: Probability space, probability measure, measurable

function, random variable, moment and transform, multivariate distribution, conditional
expectation, Convergence in distribution and central limit theorem. Discrete-time stochastic
process: Random walk, Markov chain, martingale and change of probability measure, option
pricing with binomial model. Continuous-time stochastic process: Brownian motion, geometric
Brownian motion, compound Poisson process, martingale, stopping time, and its application in

finance and insurance. Using computer simulation to collaborate many of the important results.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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05047213 STATISTICS FOR RISK MODELING 3 (3-0-6)
PREREQUISITE: NONE

The basics of several important analytic methods, knowledge of probability and
mathematical statistics, concepts of statistical learning, generalized linear models, regression-

based time series models, principal components analysis, decision tree models, cluster analysis.

05047214 STATISTICAL ANALYSIS FOR ACTUARIAL SCIENCE 3 (3-0-6)

WITH TECHNOLOGY APPLICATION

PREREQUISITE: NONE

Review of basic estimation, maximum likelihood estimation, EM algorithm and
hypothesis testing, linear regression and variable selection, numerical examples, principle of
data reduction and sufficient statistics, matching moments, percentile matching, maximum
likelihood, and EM algorithm, bias, variance, mean squared error, consistency, efficiency, and
UMVUE, interval estimators, significance and power, likelihood ratio test, and information criteria,
Bayesian statistics, computer simulation, sampling distributions, chi-squared, t, F, exponential
families, completeness, sufficiency, factorization, likelihood ratio, decision theory, minimax
principle, point estimation, Lehmann-Scheffe and Cramer-Rao theorems, set estimation.

05047215 LIFE ACTUARIAL MATHEMATICS 3 (3-0-6)
PREREQUISITE: NONE

Risk and insurance, finance and investments, adequacy and equity, reassessment,
cash flows, discount functions, values and actuarial equivalence, life tables, life annuities, life
insurance, Insurance and annuity reserves, present value, current value, accumulated value,
and those for sequences of non-contingent payments, loans and how to perform related
calculations, bonds and how to perform related, curves, rates of return, measures of duration
and convexity and how to perform related calculations, cash flow matching and immunization
and how to perform related calculations, interest rate swaps and how to perform related
calculations, determinants of interest rates, the components of interest and how to perform
related calculations, survival models, survival function, conditional survival function, mortality

intensity, some commonly used mortality laws.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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05047216 CASUALTY INSURANCE MATHEMATICS 3 (3-0-6)
PREREQUISITE: NONE

Basic rate making, individual risk rating, risk classification, loss reserving,
probability distributions for non-life insurance, models for collective risk and non-life insurance,
company obligations and premiums, reinsurance strategies for both cedent and reiunsurer, ruin
theory, credibility theory, insurance loss frequency and severity models, aggregate loss models,

risk measures, simulation.

05047217 COORPERATIVE FINANCE 3 (3-0-6)
PREREQUISITE: NONE
Key principles of finance, risk and return, optimal portfolio, and capital market

pricing model, asymmetric information and capital structure, real option and the delay of
investment opportunity, long term and debt financing, principles of financial reporting,
assessment of capital investment project, pay off structure of two primary groups of derivatives,

forward and option, the principle of no arbitrage, method of pricing derivatives by replication.

05047218 EXPLORATORY DATA ANALYSIS AND VISUALIZATION 3 (2-2-6)
PREREQUISITE: NONE

Overview of the exploratory aspect of data analysis, Data acquisition from on-
line data sources and preprocessing techniques, Dimensionality Reduction - Linear and Non-
Linear Models, Clustering and Classification, Smoothing Scatterplots and Regression, Visualizing
Clusters, Visualization Data Distributions, Multivariate Visualization, Graph Data Visualization;

Case studies from actuarial science domains.

05047219 FINANCIAL FORECASTING WITH BIG DATA 3 (2-2-6)
PREREQUISITE: NONE
Scope of Big Data in Finance and Business Analytics, Software and Tools such as

Hadoop, SPARK and google cloud, Structured and Unstructured Data, Modern Data Analysis:
Learning and Data Mining, Machine Learning, Supervised, Unsupervised, Reinforced and Deep

Learning.

Elective subjects

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Track 1 : Insurance Data Analytics

05047301 MACHINE LEARNING FOR ACTUARIAL SCIENCE 3 (2-2-6)
PREREQUISITE: NONE

Basics of Statistical Learning, supervised versus unsupervised learning and
regression versus classification Regression tree, bootstrap, bagging, random forest, and boosting.
Principal component analysis and clustering method. Methods of exploratory data analysis,

including data checking, and validation.

05047302 PATTERN DISCOVERY FOR BUSINESS 3 (2-2-6)
PREREQUISITE: NONE

Concepts of data mining along with basic methodologies and applications;
General concepts of pattern discovery including frequent patterns, Closed patterns, Max
patterns, and Association rules; Methods for mining frequent patterns; Mining closed patterns;
Multiple-level associations; Mining sequential patterns; Pattern evaluation measures; Case

studies from business and industrial domains.

05047303  TEXT MINING AND SENTIMENT ANALYTICS 3 (2-2-6)
PREREQUISITE: NONE
Introduction to natural language; Text tokenization; Text normalization; Text

syntax and structure; Text classification including feature extraction, Classification algorithms,
and Classification model evaluation; Text summarization; Text similarity and Clustering;
Semantics and sentiment analytics; Case studies on real world problem in text mining and

sentiment analytics; Case studies from business and industrial domains.

05047304 QUANTITATIVE FINANCIAL ANALYTICS 3 (2-2-6)
PREREQUISITE: NONE

Forecasting and managing risk and return, pricing any financial instrument,
financial products, quantitative finance, financial engineering and risk management, designing
and management of new financial instruments, measuring or predicting and managing risk, [t6
calculus, stochastic calculus and martingale theory, simple stochastic differential equations and

their associated Fokker- Planck and Kolmogorov equations.

05047305 INSURANCE BUSINESS ANALYTICS 3 (3-0-6)
PREREQUISITE: NONE

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Business analytics and data science, strategic management, understanding
business process and function for business analytics and data science, data collection, data
quality and data quality improvement, deployment of information and analytics, current trend
business analytics and data science, an analytical understanding of human decision-making, the
fundamental techniques towards a principled approach for data-driven decision-making,
quantitative modeling of dynamic nature of decision problems using historical data, learning
various approaches for decision-making in the face of uncertainty, computational complexity
and solution methods, using decisions from evolutionary computation, case studies from

business and actuary domains.

Track 2 : Insurance Technology

05047311 QUANTITATIVE RISK MANAGEMENT 3 (3-0-6)
PREREQUISITE: NONE

Basic concepts in risk management, market risk, introduction to VBA,
implementation of pricing functions in VBA, VaR (Value at Risk) calculation in historical simulation,
backtesting, stresstesting, credit and counterparty risk, estimating default probabilities, credit
value at risk, prudent valuation, regulatory requirements, AVA calculations under the simplified

and core approaches, financial risk such as liquidity risk and operational risk.

05047312 ASSET AND LIABILITY MANAGEMENT 3 (3-0-6)
PREREQUISITE: NONE
Definition of ALM, ALM governance, short term interest rate risk analysis, risk
management products, long term interest rate analysis, gapping and gap analysis, accounting
cousiderations for ALM, fair value measurement, foreign exchange market and funding techniques,
capital and basel, liqudity, funding generation and funds transfer pricing (FTP), ALM simulation.

05047313 IOT ANALYTICS FOR INSURANCE INDUSTRY 3 (2-2-6)
PREREQUISITE: NONE

Introduction to loT; Introduction to loT architecture and technologies; Data
exploration; Data visualization; Data modeling for IoT; IoT data storage; Spatial data management
and processing; Machine learning; Classification; Regression; Predictive analytics; Prescriptive

analytics; Forecasting models; Clustering; Case studies from business and actuary domains.

05047314 DATA MINING AND BUSINESS ANALYTICS 3 (2-2-6)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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PREREQUISITE: NONE

The data mining process, Predictive modeling in action Introduction to Trees,
logistic regression and support vector machines, Model performance analysis (evaluation and
validation, ROG, lift, MSE, etc. ), Text as data Bayesian modeling and the Naive Bayes approach,
Neural networks and deep learning, clusters and neighbors, Crowds of predictive models
Boosting and Random Forests, Evolutionary approaches and genetic algorithms, Prediction and

Noise revisited.

05047315 DIGITAL MARKETING ANALYTICS 3 (2-2-6)
PREREQUISITE: NONE
Digital Advertising, search engine optimization, social media marketing, social

listening, the role of marketing metrics in modern enterprises, full spectrum of marketing
metrics, customer profitably, advertising media and web metrics, different techniques for
analyzing marketing data, choosing the right metric for marketing challenge, quantify the
profitability of products, customers, channels, and marketing initiatives, marketing performance
measures and tracking techniques, sources of data for marketing analysis, data driven market

insight, case studies from business and industrial domains.

Other elective subjects

05047321 NUMERICAL COMPUTATION AND OPTIMIZATION MODELS 3 (3-0-6)
PREREQUISITE: NONE

Fundamental ideas behind numerical methods, the basics of the analysis of
algorithms and computational complexity, different types of errors associated with numerical
methods, solving typical problems using numerical methods, models and computational
methods for static and dynamic optimization problems occurring in finance, applications such

as risk management problems.

05047322 STOCHASTIC CALCULUS 3 (3-0-6)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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PREREQUISITE: NONE

Basic Topics: Ito integral, Ito lemma, stochastic differential equation, The Black-
Scholes model and the option pricing formula, The martingale representation theorem.

Advanced Topics: The Feyman-kac formula, The Black Scholes partial differential
equation, Girsanov theorem, Two dimension stochastic differential equation.

Application: Defer variable annuities, Equity-indexed annuities, Guarantee
annuities option, and universal life.

05047323 CLUSTER ANALYSIS 3 (2-2-6)
PREREQUISITE: NONE

Introduction to the basic concepts of cluster analysis; Typical clustering
methodologies, algorithms, and Applications; Concept of partitioning methods, such as, K-
means, Hierarchical methods, and Density-based methods; Methods for clustering validation
and evaluation of clustering quality; Case study of cluster analysis in applications; Case studies

from business and actuary domains.

05047324 FINANCIAL MODELING AND VISUALIZATION 3 (2-2-6)
PREREQUISITE: NONE

Quantitative analysis for financial markets and instruments, applications of linear
math to hedging and valuation, applications of calculus to valuation and risk analysis, differential
equations and their applications to hedging, stochastic processes in a financial markets context,

portfolio analysis and standard equilibrium asset pricing models.

05047325 COMPUTATIONAL FINANCE 3 (3-0-6)
PREREQUISITE: NONE

Computational techniques for financial analysis, with foci on risk, hedging and
portfolio techniques, fixed income instruments, derivatives analysis, portfolio optimization, plain
vanilla and exotic derivatives valuation and replication, interest rate, fixed income instruments,
numerical analysis, interpolation, Monte Carlo and finite difference methods, lattices, linear and

dynamic programming, optimization and MATLAB, all in a financial computational context.

05047326 FINANCIAL OPTIMIZATION 3 (3-0-6)

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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PREREQUISITE: NONE
Maximum or minimum value of a function subject to constraints, optimization

problems, linear programming, integer programming, non-linear programming, quadratic

programming, portfolio optimization.

05047390 SELECTED TOPICS IN ACTUARIAL SCIENCE 1 3 (3-0-6)
PREREQUISITE: NONE

A study of selected topics involving new developments and trends in actuarial

science or related area for students' benefit in developing paradigm and future career success.

05047391 SELECTED TOPICS IN ACTUARIAL SCIENCE 2 3 (3-0-6)
PREREQUISITE: NONE

A study of selected topics involving new developments and trends in actuarial

science or related area for students' benefit in developing paradigm and future career success.

M.S. (Actuarial Science) (International Program) Faculty of Science, KMITL
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Appendix D

List of Support Facilities for Teaching and Learning
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