
Curriculum Proposals 
August 19, 2019 Curriculum Committee 
September 10, 2019 Faculty Senate 

 

College of Arts and Humanities – Department of Behavioral Sciences 

 

1.  Add the Undergraduate Certificate of Proficiency in Psychology. 

 

College of Arts and Humanities – Department of Music 

 

1.  Add the Undergraduate Certificate of Proficiency in Performance. 

 

College of Natural and Health Sciences – Department of Mathematics 

 

1.  Add the following courses to the course descriptions: 

a.  MATH 1001: Orientation to Mathematics; 

b.  STAT 2000: Statistical Packages Lab; 

c.  STAT 2303: Statistical Methods; 

d.  STAT 3113: Regression Analysis; 

e.  STAT 3183: Statistical Process Control; 

f.  STAT 3203: Actuarial Probability I; 

g.  STAT 3213: Actuarial Probability II: 

h.  STAT 4113: Categorical Data Analysis; 

i.  STAT 4283: Financial Mathematics I; 

j.  STAT 4293: Financial Mathematics II; and 

k.  STAT 4393: Statistical Learning; 

2.  Change the title for STAT 3153: Applied Statistics I, TO: Applied Statistics; 

3.  Change the title for STAT 4153: Applied Statistics II, TO: Experimental Design and 

Analysis, modify the prerequisite FROM: Prerequisite: STAT 3153: Applied Statistics I, 

TO: Prerequisite: STAT 2303: Statistical Methods; and modify the course description; 

4.  Change the course number for STAT 4263: Mathematical Statistics, TO: 4163; 

5.  Modify the Curriculum in Mathematics, as follows:  delete TECH 1001: Orientation to 

the University; and add MATH 1001: Orientation to Mathematics; 

6.  Add the Bachelor of Science in Applied Statistics with the Actuarial Science Option and 

Computer Science Option. 



™ARKANSAS TECH 
UNIVERSITY 

UNDERGRADUATE CERTIFICATE OF PROFICIENCY 

(6-21 SEMESTER CREDIT HOURS) 

Department Initiating Proposal 

Behavioral Sciences 

Title 

Department Head 

David Ward 

Dean 

Jeff Woods 

Assessment 

Christine Austin 

Registrar 

Tammy Weaver 

Graduate Dean (Graduate Proposals Only) 

N/A 
Vice President for Academic Affairs 

Committee 

Signature 

Genera I Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduat e Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposals Only) 

Program Title: 

Undergraduate Certificate of Proficiency in Psychology 

Date 

6/25/2019 

Date 

Approval Date 



Answer the following Assessment questions: (See table below) 

1. Detail the student learning outcomes. 
2. Provide tool or measure directly linked to each learning outcome. (How will student 

learning in this outcome be measured?) 

3. What is the rationale for adding this course? What evidence demonstrates this need? 
N/A. No courses added 

If this course will affect other departments, a Departmental Support Form for each affected 
department must be attached. N/A 

Course LOl L02 L04 LOS 

Basic Specialized 
Research Design, 

Written Broad Integrative 
Ethics/Critical 

Core Knowledge 
Thinking 

Expression Learning 

I - Corr from other 
designs, research !-Levels of 

PSY 2003 1- Psy topics/areas designs explanation of 
behavior 

I-Training in Ethics 

R- Perform basic 1/R- Write 
PSY 2053 types of statistical Results Section/ 

analysis Interpretation 

1/R- Explain discipline 
standards. 

R -Write a lntro 

R -Training in Ethics 
and Method 

PSY 2063 Section 

R- Identify basic 
APA Style 

research designs 
Proposal 

APA Style Proposal 

PSY 3003 
R- Knowledge of R - Basics of R- Write APA R- Mu lt Ca uses of 

Content Area stats/design style paper Area's Behavior 

PSY 3063 or R- Knowledge of R- Basics of R- Write APA R- Mult Causes of 

PSY 3813 Content Area stats/design style paper Area' s Behavior 

PSY 3053 
R- Knowledge of R- Basics of R- Mutt Causes of 

Content Area slats/design Area' s Behavior 

PSY 3073 
R - Knowledge of R- Basics of R -Write APA R- Mult Causes of 

Content Area stats/design style paper Area' s Behavior 

PSY 3093 
R - Knowledge of R- Basics of R- Mult Causes of 

Content Area stats/design Area's Behavior 

PSY 3153 
R- Knowledge of R- Basics of R- Write APA R- Mult Causes of 

Content Area stats/design style paper Area's Behavior 

PSY 4013 
R- Knowledge of R- Basics of R- Mult Causes of 

Content Area slats/design Area's Behavior 

PSY 4033 
R- Knowledge of R- Basics of R- Mult Causes of 

Content Area stats/ design Area's Behavior 

PSY 4043 
R - Knowledge of R- Basics of R- Write APA R- Mult Ca uses of 

Content Area stats/design style paper Area' s Behavior 

PSY 4073 
R- Knowledge of R - Basics of R- Write APA R- Mult Causes of 

Content Area st ats/design style paper Area' s Behavior 

P5Y 4053 
R- Knowledge of R- Basics of R- Mult Causes of 

Content Area stats/design Area's Behavior 

PSY 4133 
R- Knowledge of R- Basics of R- Mutt Causes of 

Content Area st ats/design Area's Beh avior 



ADHE LETTER OF NOTIFICATION FOR 

UNDERGRADUATE CERTIFICATE OF PROFICIENCY 

(6-21 SEMESTER CREDIT HOURS) 

1. Institution submitting request: 

Arkansas Tech University 

2. Contact person/title: 

David Ward, Head of Dept of Behavioral Sciences 

3. Phone number/e-mail address: 

d\·.ward@atu.udu; (479) 968-0305 

4. Proposed effective date: 

Fall 2020 

5. Name of proposed Undergraduate Certificate of Proficiency (Program must consist of 6-21 semester 
credit hours): 

Undergraduate Certificate of Proficiency in Psychology 

6. Proposed CIP Code: 420101 

7. Reason for proposed program implementation: 

The Certificate of Proficiency in Psychology will provide students outside the psychology major 
with the opportunity to earn a certificate acknowledging their instruction in psychology. This 
certification enhances students' employment opportunity in a wide-range of areas from nursing to 
social work to criminal justice to human resources and integrates well with many majors and 
employment fields. 

8. Provide the following : 

a. Curriculum outline - List of courses in new program - Underline required courses; asterisked 
are provided online. 

Required : 

PSY 2003 General Psychology* 
PSY 2053 or PSY 2063 or, with approval , Research/Slats substitutes from other majors. 

Choose 12 Hours from: 

PSY 3003 - Abnormal Psychology 
PSY 3063 or PSY 3813- Developmental* or Lifespan Developmental* 
PSY 3053 - Physiological Psychology 
PSY 3073 - Psychology of Learning 
PSY 3093- Industrial Psychology* 
PSY 3153 - Theories of Personality* 
PSY 4013 - History of Psychology 
PSY 4033- Psychological Tests and Measurements 
PSY 4043 - Social Psychology* 
PSY 4073 - Cognitive Psychology* 
PSY 4053 - Psychology of Perception 
PSY 4133- Psychopharmacology* 



b. Total semester credit hours required for proposed program 

18 hours 

c. New courses and new course descriptions 

None 

d. Program goals and objectives 

Employers in many occupational areas search for applicants with "soft" skills, and 
psychology helps students understand people and the causes of their behavior. This 
certificate will appeal to students and employers in a broad array of occupations includ ing 
business, political science, pre-law, health care and pre-med, counseling, criminal justice 
and engineers working in areas like cybersecurity and artificial intelligence. This 
certificate will allow students to present to potential employees a credential which shows 
education in the basics of psychology while still earning a major in other areas. 

e. Expected student learning outcomes 

Course LOl L02 L04 LOS 

Specialized Written 
Broad and 

Knowledge of 
Research and 

Expression; 
Integrative 

Basic Core 
the Contents of 

Ethics in 
includ ing APA 

Learning of 

Psychology 
Psychology 

Style 
Causes of 
Behavior 

PSY 2003 I I 

PSY 2053 1/R 1/R 

PSY 2063 1/R 1/R 
Upper Division 

Choices 

PSY 3003 R R R R 
PSY 3063 or 

PSY 3813 R R R R 

PSY 3053 R R R 

PSY 3073 R R R R 

PSY 3093 R R R 

PSY 3153 R R R R 

PSY 4013 R R R 

PSY 4033 R R R 

PSY 4043 R R R R 

PSY 4073 R R R R 

PSY 4053 R R R 

PSY 4133 R R R 

f . Student demand (projected enrollment) for proposed program 

Currently (Feb 2019) there are 91 students with psychology minors enrolled at ATU. We 
estimate 60 to 80 of these would choose to pursue the certificate; this should translate 
into 1 0 to 20 students graduating with the certificate each year. Given the current 
enrollment in the minor, no additional marketing plan should be necessary 



g. Program approval letter from licensure/certification entity, if required 

N/A 

h. Name of institutions offering similar programs and the institution(s) used as model to develop 
proposed program 

N/A 

i. Scheduled program review date (within 10 years of program implementation) 

2029- 2030 academic year 

9. Institutional curriculum committee review/approval date: 

10. Will this program be offered on-campus, off-campus, or via distance delivery? If yes, indicate mode 
of distance delivery. Mark *distance technology courses. 

Yes. Distance courses are online courses; see question 8 for "*" courses 

11 . Identify off-campus location. Provide a copy of email notification to other institutions in the area of 
the proposed off-campus program offering and their responses; include your reply to the 
institutional responses. 

12. Provide additional program information if requested by ADHE staff. 



™ARKANSAS TECH 
UNIVERSITY 

UNDERGRADUATE CERTIFICATE OF PROFICIENCY 

(6-21 SEMESTER CREDIT HOURS) 

Department Initiating Proposal 

Music 

Title 

Department Head 

Dean 

Assessment 

Registrar 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academ ic Affairs 

Committee 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduat e Proposals Only) 

Date 

June 25, 2019 

Date 

Approval Date 



Program Title : 
Certificate of Proficiency in Performance 

Answer the following Assessment questions: 

1. Detail the student learning outcomes. 

2. Provide tool or measure directly linked to each learning outcome. (How will student 

learning in this outcome be measured?) 

3. What is the rationale for adding this course? What evidence demonstrates this need? 

If this course will affect other departments, a Departmenta l Support Form for each affected 
department must be attached. The form is located on the Curriculum forms web page at 
http://www.atu .edu/registrar/curriculum forms.php. 

1 . Students will be able to: 
- Demonstrate knowledge of appropriate performance practices for the discipline 

in each of the courses the student elects to take in this certificate program. 
-Employ communication strategies necessary for authentic performance(s) for 

the discipline in each of the courses the student elects to take in th is certificate program. 
- Develop collaboration and social skills by working with other members enrolled 

in the course to prepare and produce representative performances for that particular 
courses discipline. 

- Evaluate and analyze the quality and effectiveness of a particular performance. 
- Design an original performance representative of the discipline of the course. 

2. Tool or measure for each outcome 
While the tool or measure for each outcome will of course vary dependent on the 

course, discipline and instructor, it is understood that rubrics will be employed to 
evaluate students on their knowledge of performance practice, communication 
strategies, collaboration skills, evaluation and analyzation techniques as well as the 
development of original performances. 

3. A search of recent job postings reveals a desire for applicants to have "strong 
communication skills" and an "ability to communicate with coworkers." In his book, 
"Grown Up Digital," Dan Tapscott highlights a concern about millennials from the Net­
Generation. He argues that many are "poor communicators .. . net addicted" and are 
'losing their social skills ." Completion of this degree sequence will help enhance the 
communication and social skills desired by current employers. 



ADHE LETTER OF NOTIFICATION FOR 

UNDERGRADUATE CERTIFICATE OF PROFICIENCY 

(6-21 SEMESTER CREDIT HOURS) 

1. Institution submitting request: Arkansas Tech University 

2. Contact person/title: Dr. Jeff Bright I Head, ATU Department of Music 

3. Phone number/e-mail address: 4 79-968-0369 I jbright6@atu.edu 

4 . Proposed effective date: Fall 2020 

5. Name of proposed Undergraduate Certificate of Proficiency (Program must consist of 6-21 semester 
credit hours): Certificate of Proficiency in Performance 

6. Proposed CIP Code: 50.9999 

7. Reason for proposed program implementation: 
The Cert ificate of Proficiency in Performance provides students with the opportunity to earn within the 
first four semesters of study, a certificate acknowledging their instruction in the art of performance. This 
stackable education sequence enhances a student's employment opportunity and augments any 
degree program with which it is paired . 

8. Provide the following: 
a. Curriculum outline - List of courses in new program - Underline required courses 

Students need to complete 12 hours of credit from the following electives: 

COMM 1111 - Individual Events Practicum 
COMM 1121 - Individual Events Practicum 
COMM 2003 - Public Speaking 
COMM 2011 - Debate Practicum 
COMM 2021 -Debate Practicum 
COMM 2111 -Debate Practicum 
COMM 2121 - Debate Practicum 
COMM 2013 - Voice & Diction 

COMM 2173 - Business & Professional Speaking 

ENGL 2043- lntro to Creative Writing 

JOUR 1811 - Broadcast Practicum 
JOUR 1821 - Broadcast Practicum 
JOUR 2811 - Broadcast Practicum 
JOUR 2821 -Broadcast Practicum 



MUS 1XXX - Applied lessons (Maximum of 4 credits) 

MUS 1301 - Opera Workshop 
MUS 1311 - Jazz Ensemble 
MUS 1501- Band 

MUS 1511 -Brass Choir 

MUS 1521 - Woodwind Ensemble 
MUS 1531 - Brass Ensemble 
MUS 1541 - Percussion Ensemble 
MUS 1551 - String Ensemble 
MUS 1571 - University Choir 
MUS 1581- Chamber Choir (Choral Artists) 
MUS 1611 - Music Theater Workshop 

MUS 1631 - Symphonic Wind Ensemble 

MUS 1681 -Concert Chorale 

POLS 3433 - United Nations 

SEED 2002 -Education as a Profession 

TH 2273- Intra to Theater 
TH 2301 - Intra to Theatrical Dance 
TH 2331 - Advanced Theatrical Dance 
TH 2703- Acting Theories and Techniques 
TH 2711 -Acting Practicum 
TH 2713 - Intermediate Acting 
TH 2721 -Acting Practicum 

b. Total semester credit hours required for proposed program (Program range: 6-21 semester 
credit hours) - 12 hours 

c. New courses and new course descriptions - no new courses proposed for this certificate 
d. Program goals and objectives-

Completion of this degree sequence will help enhance the commun ication and 
social skills desired by current employers. 

e. Expected student learning outcomes 
Students will be able to: 

- Demonstrate knowledge of appropriate performance practices for the discipline in each of the 
courses the student elects to take in this certificate program. 

- Employ communication strategies necessary for authentic performance(s) for the discipline in 
each of the courses the student elects to take in this certificate program. 

- Develop collaboration and social skills by working with other members enrolled in the course to 
prepare and produce representative performances for that particular courses discipline. 

- Evaluate and analyze the quality and effectiveness of a particular performance. 
- Design an original performance representative of the discipline of the course. 

f. Documentation that program meets employer needs 
A search of recent job postings reveals a desire for applicants to have "strong 
communication skills" and an "ability to communicate with coworkers." In his book, 
"Grown Up Digital," Dan Tapscott highlights a concern about millennials from the Net­
Generation. He argues that many are "poor communicators ... net addicted" and are 
'losing their social skills." 

g. Student demand (projected enrollment) for proposed program 
Several sophomore music majors, actively participating non-majors in music, 
sophomore communication majors, speech education majors, and theater minors are 
already required take many of the classes needed for the certificate. Extrapolating 



from enrollments in these areas, we estimate that at least 20 and as many as 60 
current students will pursue the certificate each year. 

h. Program approval letter from licensure/certification entity, if required - not required. 
Review will take place at next accreditation comprehensive review in 2022-2023. 

i. Name of institutions offering similar programs and the institution(s) used as model to 
develop proposed program - no institutions with simila r programs at this time 

j. Scheduled program review date (within 10 years of program implementation) 
2022-2023 Academic Year - Reviewed by the National Association of the Schools of 
Music 

9. Institutional curriculum committee review/approval date: 

10. Will this program be offered on-campus, off-campus, or via distance delivery? If yes, indicate mode 
of distance delivery. Mark *distance technology courses. - On Campus 

11 . Identify off-campus location. Provide a copy of email notification to other institutions in the area of 
the proposed off-campus program offering and their responses; include your reply to the 
institutional responses . -Not offered off campus 

12. Provide additional program information if requested by ADHE staff. - No knowledge of additional 
information requested at this time . 



™ARKANSAS TECH 
UNIVERSITY 

REQUEST FOR COURSE ADDITION 

·~fW~ 
Department Initiating Proposal Date 

Mathematics 06/28/2019 

Title Date 

Department Head 

Dean 

Assessment 

Registrar 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academic Affairs 

Committee Approval Date 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposa ls Only) 

Course Subject: (e .g., ACCT, ENGL) Course Number: (e.g., 1003) Effective Term: 

I MATH 1001 r Spring r. Summer I 

Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below) 

I Orientation to Mathematics 

Banner Title: {limited to 30 characters, including spaces, capitalize all letters - this will display on the transcript) 

I ORIENTATION TO MATHEMATICS , 



Will this course be cross-listed with another existing course? If so, list course subject and number. 

r Yes r. No I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. 
r Yes r. No I 

Is this course repeatable for additional earned hours? r Yes r. No How many total hours? I 
Grading: r. Standard Letter r P/ F r Other I 
Mode of Instruction (check appropriate box) : 

r. 01 Lectu re r 02 Le ctu re/ La boratory r 03 Laho ratorvon l v 

r 05 Pra ctice Tea chi ng r 061nternship/ Pra cti cum r 07 App renti ces hi p/Exte rn s hip 

r 081 nd epe nde nt Study r 09 Read i ngs r 10 Special Topi cs 

r 12 1ndividual Le sso ns r 13 App l i ed Instruct i on r 16 Studi o Co urs e 

r 17 Dis serta tion r 18 Activity Course r 19 Se mina r r 98 Othe r 

Does this course require a fee? r Yes r. No How Much? I Select Fee Type 

If selected other list fee type: I 
r Elective P Major r Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/ minor, how frequently will course be offered? 

I Every semester. 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
- No special resources required. 

Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
- A classroom with SMART technologies will be required. 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

NA 

b. If this course is required for the major or minor, complete the following. 

1. Provide the Qrogram level learning outcome{s) it addresses. 

PLO 6- Professional Knowledge and Skills 
2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Students in MATH 1001 will complete a group project in which they will give a 5 - 10 minute 

PowerPoint presentation on a prospective career path in the field of mathematics. 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

This course will provide students a place to develop scholarly interests in the field of mathematics 

and/or the field of mathematics education while they explore aspects of becoming a professional. 



The course will also allow for greater and timelier interactions between our faculty and our 

prospective preservice teacher candidates with the dual aims of 1) improving retention and 2) 

increasing the 4-year graduation rate in our Mathematics for Teacher Licensure program. 

Our department used the Sankey Diagram generator to track the movement of freshman entering 
the Mathematics for Teacher Licensure program over the course of 8 terms. 

Semester Freshman Candidates Number of Number of 
Entered Enrolled in graduating the candidates lost in candidates lost in 

Program Program in 8 the 1st semester the 2"d semester 

terms 
Fall 2012 16 1 4 5 

Fall2013 5 0 3 2 

Fall 2014 12 3 7 2 
Fall 2015 4 1 0 0 

MATH 1001 Orientation to Mathematics will be structured so as to foster early and meaningful 
interactions between mathematics education faculty and preservice teacher candidates- providing 
detailed program guidelines, expectations, and resources. It is our expectation that the early access to our 
preservice teacher candidates provided by the proposed course will1) improve retention for the program 
(the table illustrates that the majority of our program losses are occurring within the candidates' first two 
terms) and 2) increase our program's 4-year graduation rate (since the Fall of 2012 our program's 4-year 
graduation rate for has averaged about 14%). 



For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j . Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 

a. Course subject: MATH 

b. Course number: 1001 

c. Catalog course title : Orientation to Mathematics 

d. Catalog description: 

MATH 1001: Orientation to Mathematics 

This course is designed to provide information and enhance skills that will enable students to 

make a successful transition to college. The course will expose students to college resources, 

requirements, and promote the development of practical skills for college success. Learning 
experiences also include exploration of career paths available in the field of mathematics. 

e. Instructor information: 

Instructor: 

Office: 

Office hours: 

Telephone: 

Email: 

f. Text(s) required: None. 

g. Bibliography (supplemental reading list): None. 

h. Justification/rationale for the course: 

This course serves as an introduction to the university and to the career paths available in the 

field of mathematics. An aim of this course is to facilitate meaningful interactions between 

departmental faculty and students enrolled in programs in the field of mathematics. 

i. Course objectives: 

After the successful completion of this course students will have gained: 

Strategies to set and accomplish goals, 

Skills for successfully interacting with collegiate faculty, staff and others, 

Knowledge of information/resources on campus, 

Strategies for time and life management, 

Effective collegiate learning skills (note taking, textbook use, memory tools and test taking), 

Knowledge of campus technology (OneTech, Blackboard, College Scheduler and others), 
Knowledge of the career paths available in the field of mathematics, 

Insight into the career path(s) in the field of mathematics that align with their specific 

interests and strengths. 



j . Description of how course meets general education objectives: 

The general education curriculum is designed to provide a foundation for knowledge common to 

educated peop le and to develop the capacity for an individual to expand that knowledge over 

his or her lifet ime. Students who have completed t he course w ill be able to : 

Communicate effectively, 

Think critically, 

Understand wellness concepts. 

k. Assessment methods: 

Attendance and Participation (10%) 

Homework Assignments {40%): Practical assignments will be given throughout the 

semester. Many assignments will be given and completed in class, making attendance 

critical to success in this course. Other assignments will be done outside of class and then 

used in group or individual work when students return to class. Late work will not be 

accepted unless prior arrangements have been made with the instructor. Most assignments 

will be in short answer format, discussion boards, and reflection papers. 

Group Project {20%): There will be one group project assigned at the beginn ing of the term. 

Groups will give a 5 - 10 minute PowerPoint presentation on a prospective career path in 

the field of mathematics. All students must attend presentation day(s). Further assignment 

details and a grading rubric will be distributed in class. 

Campus Networking Form {20%): Students who build a support network on campus are 

more likely to feel comfortable on campus, to have a higher GPA, and are more likely to 

graduate. There are many offices and clubs/organizations on campus focused solely on 

supporting student efforts to graduate and be successful in their futu re careers. To help 

students achieve this, they will be required to attend two appointments, meetings, or 

events with a support office, or club/organization at ATU during the current semester. 

o Go to 2 campus support office appointments, events, meetings to receive 
help/support during the semester. 

o Fill out a Campus Networking Form about your experience 
• Networking events could include: 

• Appointments with campus Support Services: APEX (Tutoring), 
English Writing Lab, Reference Librarian, Career Services, Student 
Support Services, Veterans Services, Biofeedback Lab (Counseling 
Services) or other student support services on campus. 

• Attendance at Events: Career Fairs, Conferences, Athletic Events, 
Clubs/Organization meetings or events, SAB events, or other events 
sponsored by campus groups. 

• See your Instructor for more clarification on qualifying events. 
Final Exam {10%): The final examination will consist of a cumulative assessment of the 

college resources, requirements and practica l skills essential for college success presented 

throughout the semester. 

Grading Scale: A 100-90%, B 89-80%, C 79-70%, D 69-60%, F < 60% 



I. Policies: 

Attendance and Participation 

Class attendance is mandatory. If you must miss a class, contact your professor/instructor to 

explain the problem or situation before the absence occurs, if possible. You may call, e-mail, or 

leave a message in the office for your professor/instructor. Students will earn points for each 

class in which they attend and contribute in the class discussions and activities. Excessive 

absences (more than 2) can result in you being dropped from the class with an FE for non­

attendance. 

Class Expectations 

Students are expected to attend class, be on time to class, actively participate, and to submit 

their own work unless assigned as a group project. Classroom misconduct, including 

inappropriate or disrespectful class behavior, cheating, or plagiarism will be addressed by the 

professor/instructor following the policies set forth in the student handbook. Students may be 

asked to leave class if their behavior is disruptive to the learning environment. 

Other Services: 

Arkansas Tech University does not discriminate on the basis of color, sex, sexual orientation, 

gender identity, race, age, national origin, religion, veteran status, genetic information, or 

disability in any of our practices, policies, or procedures. If you have experienced any form of 

discrimination or harassment, including sexual misconduct (e.g. sexual assault, sexual 

harassment, stalking, domestic or dating violence), we encourage you to report this to the 

institution. If you report such an incident of misconduct to a faculty or staff member, they are 

required by law to notify Arkansas Tech University's Title IX Coordinator and share the basic fact 

of your experience with them. The Title IX Coordinator will then be available to assist you in 

understanding all of your options and connecting you with all possible resources on and off 

campus. For more information, please visit : http://www.atu.edu/tit le ix/index.php. 

Arkansas Tech University adheres to the requirements of the Americans with Disabilities Act in 

order to prevent barriers to academic accessibility. If you need an accommodation due to a 

disability, please contact the ATU Office of Disability Services, located in Doc Bryan Student 

Center, Suite 171, or visit: http://www.atu.edu/ disabilit ies/index.php. 

Any student who faces challenges securing their food or housing and believes this may affect 

their performance in the course is urged to notify the instructor, if they are comfortable in doing 

so. Community resources are available for students and can be found at the following webpage: 

ht tps://www.atu.edu/localresources/ 

If a student finds they need more support, they are encouraged to contact the Office of the Vice 

President for Student Services (479-968-0238) . 

Students are responsible for information announced in class and conveyed by email. Any 

assignments announced in class or conveyed by email become the responsibility of the student. 



m. Course content: 

Week 1: Introduction to Department of Mathematics and Technology Overview 

Week 2: Traditions and Expectations 

Week 3: Campus Resources & Communication 

Week 4: Success Strategies (additional focus on strategies for success in a math class) 

Week 5: Managing Time & Stress 

Weeks 6 & 7: Academic Planning: Catalog & College Scheduler 

Weeks 8- 10: Career development in the field of Mathematics (with special guest lecturers) 

Week 11: Library Resources & Practicing Integrity 

Week 12: Money Management 

Weeks 13 & 14: Communication & Inclusion 
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Will this course be cross-listed with another existing course? If so, list course subject and number. 
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Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 
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If selected other list fee t ype: I 
I Elective f7 Major I Minor 

(If major or minor course, you must complete t he Request for Program Change form to add course to 

program.) 

If course is required by major/minor, how frequently will course be offered? 

I Twice a Year- Fall & Spring 

Will this course require any special resources such as unusual maintenance cost s, libra ry resources, special 
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Computer Lab for the Lab Days 

Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 
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Not applicable 

b. If this course is requ ired for the major or minor, complete the following. 

1. Provide the 12rogram level learning outcome(s} it addresses. 

Implement professional statistical software packages for statistical computing and 
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complement to the statistical methodology covered in STAT 2303. 
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entered as they should appear in the catalog) 
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b. Course number 
c. Catalog course title 
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k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 
Department of Mathematics and Statistics 
STAT 2000 Statistical Packages Lab 

Section: 001 

Offered: Fall & Spring 

Pre-Requisite: None 

Co-Requisites: STAT 2303 Statistical Methods 

Course Description: This lab is an introduction to the statistical software SAS and R, including its use for 
common statistical analyses. A practical complement to the statistical methodology covered in STAT 2303. 

This section is all to be completed by faculty of record for the course. 
Course Office: Corley Phone: Email: 
Instructor: TBD 
Office Hours: To be determined by the faculty of record for this course 

Text required: None 

Bibliography: 
For SAS: 
Online document https://support.sas.com/en/documentation.html 
Delwiche, L.D. and Slaughter, S.J. , The Little SAS Book: A Primer, Fifth Edition, The SAS Institute, 2012 

ForR: 
Grolemund, G. and Wickham H., R for Data Science, available for free at http: //r4ds.had .co.nz/ 

Justification/rationale for the course: As the demands for professionals with quantitative analytical skills 
grows, especially in industry, application of statistical software becomes a more crucial part of data analysis. 
Among the advanced analytics software, SAS and R are the most popular languages used in statistical analysis 
in both academia and industry. 

Objectives: The main point of this lab is to give the student a working start with the covered software SAS and 
R for the basic statistical analyses from STAT 2303. The student can learn the use of these software in more 
depth in the subsequent statistical courses. Student can spend a lifetime using and mastering them. 

General Education Requirements: This course does not meet any General Education requirements. 

Assessment: The grade in this lab is incorporated into STAT 2303. 

Attendance: Students are required to attend the lab regularly to learn and practice with SAS and R -- how they 
are implemented for the statistical analyses covered in STAT 2303. 
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[!]Yes DNo I Statistical Packages 

Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. (!) Yes DNo I STAT 2300 

Is this course repeatable for additional earned hours? DYes (!) No How many total hours? I 
Grading: l!.l Standard Letter DP/F Dother I 
Mode of Instruction (check appropriate box): 

D o1 Lecture l!.l 02 Lecture/Laboratory 0 03 Laboratory only 

D OS Practice Teaching D 06 lnternship/Practicum D 07 Apprenticeship/Externship 

D o81ndependent Study D 09 Readings 0 10 Specia l Topics 
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017 Dissertation Research D 18 Activity Course D 19 Seminar 0 98 Other 

Does this course require a fee? DYes (!)No How Much? I Select Fee Type 

If selected other list fee type: I 
I Elective ~Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

I Twice a Year - Fall & Spring 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? Software- University already has the options licensed. 

Will this course require a specia l classroom (computer lab, smart classroom, or laboratory)? 
Computer Lab for the Lab Days 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the ~rogram level learning outcome(sl it addresses. 

Students will be able to (1) have good understanding of exploratory data analysis, basic 
statistical inference, and limitations of the procedures, (2) implement professional statistical 
software packages for statistical computing and demonstrate competence in with database 
management, (3) explain statistical ideas, methods, and results effectively to statistical and 
non-statistical audiences. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

In-class participation/projects, homework, quizzes, and tests 
c. What is the rationale for adding this course? What evidence demonstrates this need? 



The goal of this course is to introduce students to statistical methods for analyzing data. We will 

emphasize the basic principles and criteria for selecting the appropriate statistical technique. 

Students will get hands-on experience applying the topics covered to real datasets using B or 

SAS. From medical studies, research experiments, business information, from polling 

organizations, and insurance, data are being collected everywhere, and all the time. Knowledge in 

statistics provides you with the necessary tools and conceptual foundations in quantitative 

reasoning to extract information intelligently from this sea of data. 

For the proposed course, attach a syllabus in Word format that includes: {Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e .g., Lecture three hours, laboratory three hours) 
9. Fees (e .g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 
Department of Mathematics and Statistics 
STAT 2303 Statistical Methods 

Section: 001 

Offered: Fall & Spring 

Pre-Requisite: Math 2914 Calculus 1 

Co-Requisites: STAT 2000. Statistical Packages Laboratory. Introduction to the statistical software SAS 
and R, including its use for common statistical analyses. A practical complement to the statistical methodology 
covered in STAT 2303. 

Course Description: The goal of this course is to introduce students to statistical methods for analyzing data. 
Some of the topics included are: Describing Data, Basic Probability, Random variables, Normal and Binomial 
Distributions, Sampling Distributions, Confidence Intervals, Hypothesis testing, Correlation and Regression, 
Contingency table, Comparing two populations, ANOV A. 

This section is all to be completed by faculty of record for the course. 
Course Office: Corley Phone: Email: 
Instructor: TBD 
Office Hours: To be determined by the faculty of record for this course 

Text required: Moore, DavidS. , McCabe, George P. , and Craig, Bruce A. Introduction to the Practice of 
Statistics, 7th ed. , W.H. Freeman and Company, New York. 

Bibliography: There is NO required supplemental reading list for this course. 

Justification/rationale for the course: The goal of this course is to introduce students to statistical methods 
for analyzing data. We will emphasize the basic principles and criteria for selecting the appropriate statistical 
technique. Students will get hands-on experience applying the topics covered to real datasets using R or SAS. 
From medical studies, research experiments, business information, from polling organizations, and insurance, 
data are being collected everywhere, and all the time. Knowledge in statistics provides you with the necessary 
tools and conceptual foundations in quantitative reasoning to extract information intelligently from this sea of 
data. 

Course objectives - By completing this course the student will learn to perform the following: 
1) How to calculate and apply measures of location and measures of dispersion. 
2) How to apply discrete and continuous probability distributions to various business problems. 
3) Perform Test of Hypothesis as well as calculate confidence interval for a population parameter for 
single sample and two sample cases. Understand the concept of p-values. 
5) Compute and interpret the results of Simple Linear Regression and Correlation Analysis, ANOV A 
and F-test. 



Course Content: 

• Descriptive statistics & data visualization 
• Probability 
• Point and interval estimation 
• Hypothesis testing 
• Inference for a single population 
• Comparisons between two populations 
• One- way analysis of variance 
• Analysis of categorical data 
• Simple linear regression 

General Education Requirements: This course does not meet any General Education requirements. 

Assessment: The final grade will consist of 100 percentage points, with the following breakdown: 

In-Class Participation/Projects 
Homework/Quizzes 
3 Exams (20% each) 70 

100% 

15% 
15% 
% 

The following percentages will be used to assign scores: 

90-100%- A 80-89% - B 70-79%- c 60-69% - D Below 60%- F 

Attendance: The policy of the University in regard to class absences may be stated as the considered belief 
that regular class attendance is essential to the maximum growth and development of the student, and that 
students, in their own interest, are therefore responsible for attending all classes for which they are enrolled. In 
the event that you must miss, it is your responsibility to find out what material you missed and if any 
assignments are due. I DO NOT take doctor 's notes for absences. 

No Make-Up exams will be given. 

Expectations: 

• Students must adhere to the rules set forth in the handbook. 

• Students must do their own work. 

• Consider your actions carefully: There will be no tolerance for conduct that even gives the appearance 
of cheating. 

• Students are expected to respect the rights of others 

• Students should not hesitate to clarify any questions regarding the policies ofthis course with the 
instructor. 

Cheating/Plaeiarism : Cheating or copying someone else's work may result in anything from a zero on the 
assignment (or test) to expulsion from the course with a course grade ofF. Talking to others or using notes are 
NOT allowed during exams, either. Please note that while I strongly encourage working together on 
assignments, copying someone else's work is cheating, and will not be tolerated. Using apps, unapproved 
websites, etc are also considered cheating. 
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Will this course be cross-listed with another existing course? If so, list course subject and number. 

0Yes l!J No I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. DYes I!JNo I 
Is this course repeatable for additional earned hours? DYes f!JNo How many tota l hours? I 
Grading: l.!JStandard Letter OP/ F Oother I 
Mode of Instruction (check appropriate box): 

[!] 01lecture [J02 lecture/laboratory 0 03 laboratory only 

[J OS Practice Teaching D 06 lnternship/ Practicum [J 07 Apprenticeship/Externship 

[J 08 Independent Study [Jog Readings D 10 Special Topics 

D 12 Individual lessons 013 Applied Instruction D 16 Studio Course 

D 17 Dissertation Research [J 18 Activity Course 019Seminar [J98 Other 

Does this course require a fee? DYes l!JNo How Much? I Select Fee Type 

If selected other list fee type : I 
I Elective P" Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

I Once a Year - Spring semester 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
Software- University already has the options licensed. 

Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
Computer lab 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the ~rogram level learning outcome(s} it addresses. 

Students will be able to apply appropriate statistical modeling tools to analyze data, 
interpret the results with proper scope of conclusions. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Homework assignments and tests 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

STAT 3113 Regression Analysis is a required course for BS in Applied Statistics program. 
Regression analysis is the most popularly used statistical technique with application in 



almost every imaginable field. linear regression model, which relates an outcome to a set 
of predictors of interest using linear assumptions, is the most important statistical analysis 
tool in a data scientist's toolkit. 

For the proposed course, attach a syllabus in Word format that includes: {Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, 8, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/ registrar/curriculum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 3113 

Section# 

OFFEREDSpring 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Regression Analysis 

001 

An introductory statistics course or permission of instructor 

None 

This course introduces the methods for fitting and interpreting regression 
models. Topics include simple linear regression (SLRL multiple linear 
regression (MLR), model checking, variable selection methods, dummy 
variables, diagnostic measures, logistic regression, and time series analysis. 
Instruction will include the use of a statistical programming language. 

None 

Office Phone: Email: 
To be completed by the faculty of record for this course 

To be determined by faculty of record for this course 

Mendenhall, W., Sincich, T., A Second Course in Statistics Regression 

Analysis, 8th edition, Pearson. 

There is no REQUIRED supplemental reading list for this course. 

Regression analysis is the most popularly used statistical technique with 
application in almost every imaginable field. Linear regression model, 
which relates an outcome to a set of predictors of interest using linear 
assumptions, is the most important statistical analysis tool in a data 
scientist's toolkit. This course focus on regression models and associated 
methods of statistical inference, data analysis, interpretation of results, 
statistical computation and model building. 

After completing this course, the learner will be able to: 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

• understand regression model and model assumptions in SLR and MLR; 

• Use SAS and/or R to get least square estimate, confidence interval, and 

do hypothesis for the parameters; 

• do the estimation and prediction by using the linear regression model; 

• do regression for the data with quantitative, qualitative predictors and 

both; 

• do model selection by using SAS and/or R; 

• check the model assumptions by residual plots and use some basic 

measures to remedy the model; 

• apply logistic regression for the dependent variable with two discrete 

values. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 15% 

3 Exams (20% each) 60% 

Final Exam 25% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69%- D Below 60%- F 

AITENDANCE Attendance is required and necessary for success in this course. Students 
missing more than 2 classes are to be dropped from the class with a grade 

of F. Students who arrive to class late or leave class early may be counted 
as absent. If a student is absent for any reason, it is his/her responsibility 
to learn what assignment was missed and to complete on time. Being 
absent is NOT an excuse for missing an assignment. 



COURSE 
CONDUCT 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test) to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

Syllabus, Course overview, 

Review some basic concepts, The instructor of record will determine the 

Introduction to regression assignments/exercises and point value for 

1 analysis each weekly topic. 

Simple linear regression (SLR) 

definition, Least square 

2 method {LSE) 

SLR model assumptions, 

Estimation of, Interpretation 

& inference of the slope 

3 parameter 

Coefficient of correlation, 

Coefficient of determination, 

SLR estimation and 

prediction, Multiple linear 

4 regression (MLR) definition 



MLR: LSE, Model assumption, 

5 Estimation of, 

MLR: Inference about the 

parameters, Multiple 

coefficients of determination, 

6 Estimation and prediction 

MLR: Interaction model, 

Curvilinear model, model 

with qualitative independent 

7 variable 

Model selection, Problems 

8 (misusing) with regressions 

9 Residual analysis 

Transformations and 

weighting to correct model 

inadequacies, Introduction to 

10 weighted least squares 

Introduction to piecewise 

linear regression, 

Introduction to logistic 

11 regression 

Introduction to ridge 

regression, Time series 

12 component 

Moving average method, 

13 Exponential smoothing 

Measures of forecast 

accuracy, Forecasting by 

14 regression approach 

Autocorrelation and 

15 autoregressive error models 
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Doslndependent Study [Jog Readings 010 Special Topics 

D 12 Individua l Lessons [J 13 Applied Instruction 0 16 Studio Course 

D 17 Dissertation Research [J 18 Activity Course 019Seminar [J98 Other 

Does this course requ ire a fee? DYes [!J No How Much? I Select Fee Type 

If selected other list fee type: I 
I Elective P" Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

Once a Year - Spring Semesters 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 

Software - University already has the options licensed. 

Will this course require a specia l classroom (computer lab, smart classroom, or laboratory)? 
No 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the Qrogram level learning outcome(s) it addresses. 

The students will be able to implement various statistical tools for quality monitoring 

commonly used in industry. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Tests, quizzes, homework assignments, and group projects. 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

This course is the foundation course in quality control for the BS in Applied Statistics degree. This 



course will give a foundation in statistical quality control which is important to any student 

wanting to find employment in industry. 

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4 . Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e .g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lectu re three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Descript ion of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagia rism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 3183 

Section# 

OFFEREDSpring 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Statistical Process Control 

001 

STAT 3153 Applied Statistics 

None 

This course is an introduction to statistical process control using Deming's 
philosophy for the improvement of quality, productivity, and competitive 
position. 

None 

Office Phone: Email: 
To be completed by the faculty of record for this course 

To be determined by faculty of record for this course 

Introduction to Statistical Quality Control, 7•h edition, by D. Montgomery, 

Wiley, ISBN: 978-1118146811 

There is no REQUIRED supplemental reading list for this course. 

Regression analysis is an important topic for anyone interested in applying 
statistics in industry. This course focus on theory and methods of quality 
monitoring including process capability, control charts, acceptance 
sampling, quality engineering, and quality design. 

After completing this course, the learner will be able to : 
• Collect and analyze data with emphasis on basic concepts of quality 

control. 

• Understand the importance of variability in statistical quality control. 

• Understand the role of statistics in engineering and quality improvement. 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

• To learn various statistical tools of quality monitoring. 
• To learn the statistical and economical design issues associated with quality 

control. 

• To understand and implement various process capability analysis techniques. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 

Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69%- D Below 60%- F 

ATIENDANCE 

COURSE 
CONDUCT 

Attendance is required and necessary for success in this course. Students 
missing more than 5 classes are to be dropped from the class with a grade 
of F. Students who arrive to class late or leave class early may be counted 
as absent. If a student is absent for any reason, it is his/her responsibility 
to learn what assignment was missed and to complete on time. Being 
absent is NOT an excuse for missing an assignment. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 



who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the ass ignment (or test) to expu lsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

1 Syllabus, Course overview, The instructor of record will determine the 
Review some basic concepts, assignments/exercises and point value for 
Introduction to Quality each weekly topic. 
Management and Philosophy 
regression analysis 

2&3 Modeling Process Quality: 
Reviewing probability 
distributions associated with 
Quality Control 

4 Inferences about process 
quality 

5 Statistical Process Control: 
Methods and Philosophy of 
Statistical Process Control 

6&7 Control Charts for Variables 

8&9 Control Charts for Attributes 

10 Control Charts for Short Run 
Productions, Multiple-Stream 
Processes 

11&12 Process Capability Analysis 

13 Process Design and 
Improvement with Designed 
Experiments 

14&15 
Acceptance Sampl ing 
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Assessment 

Dr. Christine Austin 

Registrar 

Ms. Tammy Weaver 
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Will this course be cross-listed with another existing course? If so list course subject and number. 

DYes [!J No I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. DYes f.!JNo I 
Is this course repeatable for additional earned hours? DYes l!.l No How many total hours? I 
Grading: [!J Standard Letter DP/F Dother I 
Mode of Instruction (check appropriate box): 

t!.l 01 Lecture [J 02 Lecture/ Laboratory D 03 Laboratory only 

0 OS Practice Teaching D 06 lnternship/Practicum D 07 Apprenticeship/Externship 

0o81ndependent Study D 09 Readings D 10 Special Topics 

D 12 Individual Lessons D 13 Applied Instruction D 16 Studio Course 

017 Dissertat ion Research D 18 Activity Course 019Seminar 0 98 Other 

Does this course require a fee? DYes t!.l No How Much? I Select Fee Type 

If selected other list fee type: I 
I Elective 17 Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

I Once a year - Fall semester 

Will this course require any specia l resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
None 
Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
None 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the program level learning outcome(s) it addresses. 

Students will demonstrate knowledge of fundamental probability tools for quantitatively 
assessing risk and basic financial mathematics. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Homework and tests 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

STAT 3203 & STAT 3213 are required courses for BS in Applied Statistics with Actuarial Science 

option. This course is designed to develop knowledge of the fundamental probability too ls for 



quantitatively assessing risk and help the students to prepare for Exam P: Probability of the Society 

of Actuaries. 

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu .edu/ registrar/cu rriculum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 3203 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Actuarial Probability I 

001 

Fall 

MATH 2934 Calculus Ill 

None 

In this course we develop knowledge of the fundamental probability tools 
for quantitatively assessing risk. The applicat ion of these tools to problems 
encountered in actuarial science is emphasized. A thorough command of 
the supporting calculus is assumed. A very basic knowledge of insurance 
and risk management is assumed. 

None 

Office: Corley 236 Phone: 964- 0854 Email: mfinan@atu.edu 
Dr. Marcel Finan 

9:00- 11:00 (MWF) 

Marcel B Finan, A Probability Course for the Actuaries: A Preparation for 
Exam P/1, accessible at faculty.atu .edu/mfinan/actuaries.html 

There is no REQUIRED supplemental reading list fo r this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 
designed to develop knowledge of the fundamental probability tools for 
quantitatively assessing risk and help the students to prepare for Exam P: 
Probability of the Society of Actuaries. 

Students successfully completing this course should be able to use and 
apply the following Concepts : 

• Set functions including set notation and basic elements of 
probability 

• Mutually exclusive events 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATTENDANCE 

COURSE 
CONDUCT 

• Addition and multiplication rules 
• Independence of events 
• Combinatorial probability 
• Conditional probability 
• Bayes Theorem I Law of total probability 
• Commonly used discrete random variables 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams {20% each) 60% 

Final Exam 20% 

100 

Total % 

The following percentage table will be used to assign scores: 

90-100%- A 80-89%- B 70-79%- c 60-69% - D Below 60%- F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/ or having 
conversations with other students that are not part of the class instruction. 



If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there w ill 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in this class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

COURSE 

PHILOSOPHY 

You learn math by doing math: Mathematics is not a spectator sport ! 
Athletes do not train for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

SCHEDULE 

Week Exercises 

The instructor of record will determine the 

assignments/exercises and point value for 

1 Syllabus, Set theory each weekly topic. 

2 Counting and combinatorics 

Probability: Definitions and 

3 properties 

4 Conditional Probability 

5 Bayes' formula 

Independent events, Odds 

6 and conditional probability 



7 Random variables 

Probability mass function and 

cumulative distribution 

8 function 

Expected value of a discrete 
random variable, Expected 

9 value of a function of a 
discrete random variable 

Variance and standard 

deviation of a discrete 

10 random variable 

Uniform discrete random 

variable, Bernoulli trails and 

11 binomial distribution 

The expected value and 

variance of the binomial 

12 distribution 

Poisson random variable 

13 Geometric random variable 

Negative binomial random 

14 Variable 

Hyper-geometric random 

15 variable 
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Will this course be cross-listed with another existing course? If so list course subject and number. 

DYes l!l No I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate cata log? 

If so, list course subject and number. DYes f.!:lNo I 
Is this course repeatable for additional earned hours? DYes f.!:lNo How many total hours? I 
Grading: [!) Standard Letter DP/F Oother I 
Mode of Instruction (check appropriate box): 

[!) 01 Lecture [J 02 Lecture/Laboratory Oo3 Laboratory only 

[Jos Practice Teaching 0 061nternship/Practicum [J 07 Apprenticeship/Externship 

[J08 1ndependent Study D 09 Readings 0 10 Special Topics 

012 Individual Lesso ns D 13 Applied Instruction 0 16 Studio Course 

017 Dissertation Research D 18 Activity Course 019Seminar 0 98 Other 

Does this course requ ire a fee? D Yes l!JNo How Much? I Select Fee Type 

If selected other list fee type : I 
I Elective P" Major I M inor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

I Once a year - Spring semester 

Will this course require any specia l resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
None 

Will this cou rse require a special classroom (computer lab, smart classroom, or laboratory)? 
None 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the program level learning out come(s) it addresses. 

Students will demonstrate knowledge of fundamental probability tools for quantitatively 
assessing risk and basic financial mathematics. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Homework and tests 

c. What is the rationa le for adding this course? What evidence demonstrates this need? 

STAT 3203 & STAT 3213 are required courses for BS in Applied Statistics with Actuarial Science 

option. This course is designed to develop knowledge of the fundamental probability tools for 



quantitatively assessing risk and help the students to prepare for Exam P: Probability of the Society 

of Actuaries. 

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course t itle 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e .g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours} 
9. Fees (e .g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curricu lum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 3213 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 

INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Actuarial Probability II 

001 

Spring 

STAT 3203 Actuarial Probability I 

None 

This course is a continuation to STAT 3203. At the end of this course, a 
student is prepared to take Exam P of the Society of Actuaries. 

None 

Office: Corley 236 Phone: 964 - 0854 Email: mfinan@atu.edu 

Dr. Marcel Finan 

9:00- 11:00 (MWF) 

Marcel B Finan, A Probability Course for the Actuaries: A Preparation for 
Exam P/1, accessible at faculty.atu .edu/mfinan/actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 
designed to develop knowledge of the fundamental probability tools for 
quantitatively assessing risk and help the students to prepare for Exam P: 
Probability of the Society of Actuaries. 

Students successfully completing th is course should be able to use and 
apply the following Concepts : 

• Probability functions and probability density functions Mutually 
exclusive events 

• Cumulative distribution functions 
• Mode, median, percentiles, and moments 
• Variance and measures of dispersion 
• Moment generating functions 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATIENDANCE 

COURSE 

• Transformations 
• Joint probability functions and joint probability density functions 
• Joint cumulative distribution functions 
• Central Limit Theorem 
• Conditional and marginal probability distributions 
• Moments for joint, conditional, and marginal probability 

distributions 
• Joint moment generating functions 
• Variance and measures of dispersion for conditional and marginal 

probability distributions 
• Covariance and correlation coefficients 
• Transformations and order statistics 
• Probabilities and moments for linear combinations of independent 

random ·variables 

This course does not meet any of the General Educat ion requirements . 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69% - D Below 60%- F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 



CONDUCT 

PLAGIARISM & 
CHEATING 

COURSE 

PHILOSOPHY 

SCHEDULE 

Week 

Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there will 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in th is class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

You learn math by doing math: Mathematics is not a spectator sport! 
Athletes do not train for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

Exercises 

The instructor of record will determine the 

Syllabus, Cumulative and assignments/exercises and point value for 

1 survival distribution function each weekly topic. 

2 Review improper integrals 

from Calculus prerequisite I, 

Distribution functions 



Expectation and variance, 

Median, mode, and 

3 percentiles 

The continuous uniform 

distribution function, Normal 

4 random variables 

The normal approximation to 

the binomial distribution, 

5 Exponential random variable 

Gamma distribution, the 
distribution of a function of a 

6 continuous random variable 

Review graphing systems of 

inequalities in two variables 

and iterated double integrals 

7 from Calculus II 

Jointly distributed random 

variables, Independent 

8 random variables 

9 Sum of two independent 
random variables 

10 Conditional distribution 

Joint Probability distribution 

of functions of random 

variables, Expected value of a 

function of two random 

11 variables 

Covariance and variance of 

sums, The coefficient of 

12 correlation 

Conditional Expectation, 

13 Double Expectation 

Conditional variance, 

14 Moment generating functions 

15 Moment generating functions 



of sums of independent RVs, 

The central limit theorem 
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Will this course be cross-listed with another existing course? If so list course subject and number. 

DYes f.!J No I 
Will this course be cross-l isted with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. DYes (!'j No I 
Is this course repeatable for addit ional earned hours? D Yes f.!lNo How many total hours? I 
Grading: [!)Standard letter ClP/F Dother I 
Mode of Instruction (check appropriate box): 

[!) 01 Lecture D o2 Lecture/Laboratory 0 03 Laboratory only 

D OS Practice Teaching D 06 I nternship/Practicum D 07 Apprenticeship/Externship 

D 08 Independent Study D 09 Readings D 10 Special Topics 

D 12 Individual Lessons [J 13 Applied Instruction D 16 Studio Course 

D 17 Dissertation Research D 18 Activity Course 019Seminar 0 98 Other 

Does this course require a fee? DYes f.!JNo How Much? I Select Fee Type 

If se lected other list fee type : I 
I Elective f7 Major I M inor 

(If major or minor course, you must complete the Request for Program Change form to add cou rse to 
program.) 

If course is required by major/minor, how frequent ly will cou rse be offered? 

I Once a Year - Fall Semesters 

Will this course require any special resources such as unusual maintenance costs, libra ry resources, special 
software, distance learning equipment, etc.? 

Software - University already has the options licensed. 

Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
No 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the ~rogram level learning outcome{s) it addresses. 

The students will be able to apply appropriate statistical modeling tools to analyze data, 

interpret the results with proper scope of conclusions 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Homework, quizzes, projects, and tests 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

The goal of this course is to introduce students to statistical methods for analyzing data in 

which the response variables are categorical : either qualitative or quantitative and the 



explanatory variables can be categorical or continuous. In the real world, often times we 

have data that require knowledge of how to handle categorical response variables as well 

as the mixed inputs. By learning categorical analysis, it further deepens knowledge in 

statistics that will provide necessary tools and conceptual foundations in quantitative 

reasoning to extract information intelligently from this sea of data. 

For the proposed course, attach a syllabus in Word format that includes: {Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog cou rse t itle 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fa ll and spring) 
4. Prerequisites 
5. Co-requisites 
6. Descript ion 
7. Notes (e.g., information not in description such as course may be repeated for credit ) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Just ification/ rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course) . 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http:// www.atu .edu/ registrar/ curricu lum forms.php. 



Syllabus 
Department of Mathematics and Statistics 
STAT 4113 Categorical Analysis 

Section: 001 

Offered: Fall 

Pre-Requisite: STAT 3113 Regression Analysis 

Course Description: Statistical tools to analyze univariate and multivariate categorical responses. Emphasis is 
given to Generalized Linear Models, including logistic regression and Joglinear models. 

This section is all to be completed by faculty of record for the course. 
Course Office: Corley Phone: Email: 
Instructor: TBD 
Office Hours: To be determined by the faculty of record for this course 

Text required: An Introduction to Categorical Analysis. 2"d edition. Author: Alan Agresti. Publisher: John 
Wiley & Sons, Inc. ISBN: 9780471226185. 

Bibliography: There is NO required supplemental reading list for this course. 

Justification/rationale for the course: The goal of this course is to introduce students to statistical methods 
for analyzing data in which the response variables are categorical: either qualitative or quantitative and the 
explanatory variables can be categorical or continuous. In the real world, often times we have data that require 
knowledge of how to handle categorical response variables as well as the mixed inputs. By learning categorical 
analysis, it further deepens knowledge in statistics that will provide necessary tools and conceptual foundations 
in quantitative reasoning to extract infom1ation intelligently from this sea of data. 

Course objectives - By completing this course the student will be able to perform the following: 

• Students will be able to select the appropriate statistical methodology for the analysis of categorical data. 
• Justify the basic theoretical models for categorical data. 
• Conduct and/or actively participate in the modeling and analyzing of categorical data. 
• Interpret results from contingency tables or generalized linear models that evaluate relationships 

between categorical variables 
• Communicate, both verbally and in writing, results with non-statisticians 
• Analyze categorical data using statistical software 

Course Content: 

• I 
• 2 
• 3 
• 4 
• 5 
• 6 
• 7 

Overview & Intro. 
Sampling models & Inference 
2-way tables: structure and proportions 
2-way tables: odds ratios 
Inference: Chi-square tests 
Inference: ordinal data, exact tests 
3-way tables: partial association 

1.1-1.2 
1.3-1.5 
2.1 
2.2, 2.4 
3.1-3.3 
3.4-3.6 
2.3, 3.7 



• 8 Generalized linear models (GLM) 4.1 

• 9 GLMs for binary data 4.2 

• 10 Poisson regression 4.3 
Inference and model checking 4.5-4.6 

• 11 Logistic regression 5.1 
• 12 Logistic regression: model checking 5.2 

• 13 Logit models (categorical predictors) 5.3 

• 15 Multiple logistic regression 5.4-5.5 

General Education Requirements: This course does not meet any General Education requirements. 

Assessment: The final grade will consist of 100 percentage points, with the following breakdown: 

Homework/Quizzes 
Projects/Exams (20% each) 

35% 
65% 
100% 

The following percentages will be used to assign scores: 

90-100%- A 80-89%- B 70-79%- c 60-69%- D Below 60%- F 

Attendance: The policy of the University in regard to class absences may be stated as the considered belief 
that regular class attendance is essential to the maximum growth and development of the student, and that 
students, in their own interest, are therefore responsible for attending all classes for which they are enrolled. In 
the event that you must miss, it is your responsibility to find out what material you missed and if any 
assignments are due. I DO NOT take doctor's notes for absences. 

No Make-Up exams will be given. 

Expectations: 

• Students must adhere to the rules set forth in the handbook. 

• Students must do their own work. 
• Consider your actions carefully: There will be no tolerance for conduct that even gives the appearance 

of cheating. 
• Students are expected to respect the rights of others 
• Students should not hesitate to clarify any questions regarding the policies of this course with the 

instructor. 

Cheating/Plagiarism : Cheating or copying someone else's work may result in anything from a zero on the 
assignment (or test) to expulsion from the course with a course grade of F. Talking to others or using notes are 
NOT allowed during exams, either. Please note that while I strongly encourage working together on 
assignments, copying someone else 's work is cheating, and will not be tolerated. Using apps, unapproved 
websites, etc are also considered cheating. 
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Dr. Jeff Robertson 

Assessment 

Dr. Christine Austin 

Registrar 

Ms. Tammy Weaver 

Graduate Dean (Graduate Proposals Only) 
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Committee 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 
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STAT 4283 
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Effective Term: 
Summer 2020 
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Financial Mathematics I 
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Will this course be cross-listed with another existing course? If so list course subject and number. 

DYes l!lNo I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. DYes [!J No I 
Is this course repeatable for additional earned hours? DYes l!lNo How many total hours? I 
Grading: [!]standard Letter DP/F Dother I 
Mode of Instruction (check appropriate box): 

[!'.] 01 Lecture [) 02 lecture/ laboratory Oo3 Laboratory only 

r:J OS Practice Teaching [J 06 lnternship/ Practicum 0 07 Apprenticeship/ Externship 

0 08 Independent Study 0 09 Readings 0 10 Special Topics 

012 Individual Lessons [) 13 Applied Instruction 0 16 Studio Course 

017 Dissertation Research D 18 Activity Course 019 Seminar [J98 Other 

Does this course require a fee? DYes [!]No How Much? I Select Fee Type 

If selected other list fee type: I 
I Elective P" Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

I Once a year- Fall semester 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
None 
Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
None 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the program level learning outcome(s) it addresses. 

Students will demonstrate knowledge of fundamental probability tools for quantitatively 
assessing risk and basic financial mathematics. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Homework and tests 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

STAT 4283 & STAT 4293 are required courses for BS in Applied Statistics with Actuarial 



Science option. This course is designed to develop the student's understanding of the 
fundamental concepts of financial mathematics, and how those concepts are applied in 
calculating present and accumulated values for various streams of cash flows as a basis for 
future use in: reserving, valuation, pricing, asset/liability management, investment income, 
capital budgeting and valuing contingent cash flow. The course can help the students to 
prepare for Exam FM: Financial Mathematics of the Society of Actuaries. 

For the proposed course, attach a syllabus in Word format that includes: {Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f . Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/ rationale for the course 
i. Course objectives 
j . Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equ ivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course) . 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http:Uwww.atu.edu/registrar/curricu lum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 4283 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 

INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Financial Mathematics I 

001 

Fall 

MATH 2914 Calculus I 

None 

This is an introductory course in Financial Mathematics. The student will 

learn about the different types of interest (simple interest, discount 

interest, compound interest), annuities, debt retirement methods, 

investing in stocks and bonds. 

None 

Office: Corley 236 Phone: 964 - 0854 Email: mfinan@atu.edu 
Or. Marcel Finan 

9:00 - 11:00 (MWF) 

Marcel B Finan, A Basic Course in the Theory of Interest: A Preparation for 

Exam FM/2, accessible at faculty.atu.edu/mfinan/actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 

designed to develop the student's understanding of the fundamental 

concepts of financial mathematics, and how those concepts are applied in 

calculating present and accumulated values for various streams of cash 

flows as a basis for future use in: reserving, valuation, pricing, asset/liability 
management, investment income, capital budgeting and valuing contingent 

cash flow. The course can help the students to prepare for Exam FM: 
Financial Mathematics of the Society of Actuaries . 

Students successfully completing this course will be able to understand: 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATTENDANCE 

COURSE 
CONDUCT 

• and to perform calculations relating to present value, current value, 
and accumulated value 

• and to calculate present value, current value, and accumulated 
value for sequences of non-contingent payments (annuities) 

• key concepts concerning loans and how to perform related 
calculations 

• key concepts concerning bonds, and how to perform related 
calculations 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 

Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69% - D Below 60% - F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 



distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PlAGIARISM & 
CHEATING 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there will 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in this class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

COURSE 

PHILOSOPHY 

You learn math by doing math: Mathematics is not a spectator sport! 
Athletes do not train for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

SCHEDULE 

Week Exercises 

Syllabus, interest, 

Accumulation and amount 

functions, EIR, Simple The instructor of record will determine the 

Interest, Date conventions assignments/exercises and point value for 

1 under simple interest each weekly topic. 

Compound interest, Present 

value and discount functions, 

Effective rate of discount, 

Nominal rate of interest and 

2 discount 

3 Continuous compounding, 



Time varying interest rates, 

Equations of value and time 

diagrams, Solving for the 

unknown interest rate/time 

Present and accumulated 

values of an annuity-

immediate, Annuity due, 

4 Deferred annuity 

Perpetuities, Solving for the 

unknown number of 

payments/rate of interest of 

an annuity, Varying interest 

5 of an annuity 

Annuities payable at a 

different/less/more 

frequency than interest is 

convertible, Continuous 

6 annuities 

Varying annuity 

(immediate/due/with 

payments at a different 

frequency than interest is 

convertible), Continuous 

7 varying annuities 

Discounted cash flow 

technique, Uniqueness of 

IRR, Interest reinvested at a 

8 different rate 

Dollar-weighted/time-
weighted interest rate, 

9 Portfolio and investment year 
methods 
Yield rate in capital 

budgeting, Finding the loan 

balance with prospective and 

10 retrospective methods 

11 Amortization schedules, 

Sinking fund method 



Loans payable at a different 

frequency than interest is 

convertible, Amortization 

with varying series of 

12 payments 

Type of bounds, the various 

13 pricing formulas of a bound 

Amortization of premium or 

discount, Valuation of bonds 

between coupons payment 

14 dates 

Approximation methods of 

bonds' yield rates, Callable 

15 bonds and serial bonds 
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Dr. Christine Austin 
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Ms. Tammy Weaver 

Graduate Dean {Graduate Proposals Only) 

Vice President for Academic Affairs 

Committee 
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Faculty Senate {Undergraduate Proposals Only) 
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Course Subject: (e.g., ACCT, ENGL) Course Number: (e .g., 1003) 
STAT 4293 
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Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below) 

Financial Mathematics II 
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Will this course be cross-listed with another existing course? If so list course subject and number. 

DYes [!)No I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. LlYes l!:l No I 
Is this course repeatable for additional earned hours? DYes [!J No How many total hours? I 
Grading: I!Jstandard Letter DP/F Dother I 
Mode of Instruction (check appropriate box): 

I!J 01 Lecture [::Jo2 Lecture/Laboratory D 03 Laboratory only 

Oos Practice Teaching [Jo61nternship/ Practicum 0 07 Apprenticeship/ Externship 

[J081ndependent Study [Jog Readings D 10 Special Topics 

D 12 Individual Lessons D 13 Applied Instruction D 16 Studio Course 

017 Dissertation Research D 18 Activity Course 019Seminar 098 Other 

Does this course require a fee? DYes [!JNo How Much? I Select Fee Type 

If selected other list fee type: I 
I Elective 17 Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

Once a year- Spring semester 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
None 
Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
None 
Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the program level learning outcome(s) it addresses. 

Students will demonstrate knowledge of fundamental probability tools for quantitatively 
assessing risk and basic financial mathematics. 

2. Provide tool or measure directly linked to each program learning outcome. (How will student 

learning in this outcome be measured?) 

Homework and tests 

c. What is the rationale for adding this course? What evidence demonstrates this need? 

STAT 4283 & STAT 4293 are required courses for BS in Applied Statistics with Actuarial 



Science option. This course is designed to develop the student's understanding of the 
fundamental concepts of financial mathematics, and how those concepts are applied in 
calculating present and accumulated values for various streams of cash flows as a basis for 
future use in: reserving, valuation, pricing, asset/liability management, investment income, 
capital budgeting and valuing contingent cash flow. The course can help the students to 
prepare for Exam FM: Financial Mathematics of the Society of Actuaries. 

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Cata log description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-listing 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 4293 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Financial Mathematics II 

001 

Spring 

MATH 4283 Financial Mathematics I 

None 

This is a continuation of STAT 4283. Topics include Loans, bonds, cash flow 

and portfolios, immunization, derivatives and options. At the end of this 
course, a student is prepared to take Exam FM of the Society of Actuaries. 

None 

Office: Corley 236 Phone: 964- 0854 Email: mfinan@atu.edu 
Dr. Marcel Finan 

9:00- 11:00 (MWF) 

Marcel B Finan, A Basic Course in the Theory of Interest: A Preparation for 
Exam FM/2, accessible at faculty.atu.edu/mfinan/actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 

years, much faster than the average for all occupations. This course is 

designed to develop the student's understanding of the fundamental 

concepts of financial mathematics, and how those concepts are applied in 

calculating present and accumulated values for various streams of cash 

flows as a basis for future use in: reserving, valuation, pricing, asset/liability 
management, investment income, capital budgeting and valuing contingent 

cash flow. The course can help the students to prepare for Exam FM: 

Financial Mathematics of the Society of Actuaries. 

Students successfully completing this course should be able to understand: 

• key concepts concerning yield curves, rates of return, and measures 

of duration and convexity, and how to perform related calculations 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATTENDANCE 

COURSE 
CONDUCT 

• key concepts concerning cash flow matching and immunization, and 
how to perform related calculations 

• key concepts concerning interest rate swaps, and how to perform 
related calculations 

• key concepts concerning the determinants of interest rates, the 
components of interest, and how to perform related calculations. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100%- A 80-89% - B 70-79%-C 60-69%- D Below 60%- F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 



you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there will 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in this class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

COURSE 

PHILOSOPHY 

You learn math by doing math: Mathematics is not a spectator sport! 
Athletes do not train for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom . 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

SCHEDULE 

Week Exercises 

Syllabus, Review the key The instructor of record will determine the 
concepts of loans and the assignments/exercises and point value for 

1 related calculation each weekly topic. 

Review the key concepts of 

bonds and the related 

calculation, Preferred and 

2 common stocks 

Buying stocks, Short sales, 

3 Money market instruments 

4 The effect of inflation on 

interest rates, The term 

structure of interest rate and 

yield curves 



Macaulay and modified 

durations, Redington 

5 immunization and convexity 

Full immunization and 

dedication, Financial 

6 derivatives and related issues 

Derivatives markets and risk 

sharing, Payoff and profit 

7 diagrams 

Call options/put options: 

payoff and profit diagrams, 

8 stock options 

9 Floors and caps, Covered calls 
and covered puts 
Synthetic forward and put-

10 call parity, Spread strategies 

Collars, Straddles, Strangles, 

11 and Butterfly spreads 

Equity linked COs, Prepaid 

12 forward contracts on stock 

13 Forward contracts on stock 

Future contracts, A simple 

14 commodity swap 

Interest rate swaps, risk 

15 management 



™ARKANSAS TECH 
UNIVERSITY 

REQUEST FOR COURSE ADDITION 
p..,.a •••.-~r·• ('J\ffil"'l'll 

Department Initiating Proposa l 

Department of Mathematics and Statistics 

Title 

Department Head 

Dr. Jeanine Myers 

Dean 

Dr. Jeff Robertson 

Assessment 

Dr. Christine Austin 

Registrar 

Ms. Tammy Weaver 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academic Affairs 

Committee 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduat e or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposals Only) 

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003) 
STAT 4393 

Date 

6/30/2019 

Approval Date 

Effective Term : 
Summer 2020 

Ospring (!] summer I 

Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below) 

Statistical learning 

Banner Title: (limited to 30 characters, including spaces, capitalize all letters -this will display on the t ranscript) 

. 



Will this course be cross-listed with another existing course? If so list course subject and number. 

D Yes [!)No I 
Will this course be cross-listed with a course currently not in the undergraduate or graduate catalog? 

If so, list course subject and number. DYes I.!J No I 
Is this course repeatable for additional earned hours? DYes [!)No How many total hours? I 
Grading: [!) Standard letter DP/F Dother I 
Mode of Instruction (check appropriate box): 

I.!J 01 Lecture [Jo2 Lecture/ Laboratory D o3 Laboratory only 

O os Practice Teaching [Jo61nternship/Practicum D 07 Apprenticeship/ Externship 

Doslndependent Study [J 09 Readings D 10 Special Topics 

[J 12 Individual Lessons D 13 Applied Instruction D 16 Studio Course 

D 17 Dissertation Research [J 18 Activity Course 019 Seminar [J980ther 

Does this course require a fee? DYes ['!)No How Much? I Select Fee Type 

If selected other list fee type: I 
I Elective f7 Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

If course is required by major/minor, how frequently will course be offered? 

I Once a Year - Spring semester 

Will this course require any special resources such as unusual maintenance costs, library resources, special 
software, distance learning equipment, etc.? 
Software- University already has the options licensed. 

Will this course require a special classroom (computer lab, smart classroom, or laboratory)? 
Computer lab 

Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If not, state 

not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

1. Provide the (;!rogram level learning outcome(sl it addresses. 

Students will be able to (1) apply appropriate statistical modeling tools to analyze data, 
interpret the results with proper scope of conclusions, (2) implement professional 
statistical software packages for statistical computing and demonstrate competence in 
with database management. 

2. Provide tool or measure directly linked to each program learn ing outcome. (How will student 

learning in this outcome be measured?) 

Homework, group course project, and tests 

c. What is the rationale for adding this course? What evidence demonstrates this need? 



STAT 4393 Statistical learning is a required course for BS in Applied Statistics Degree. With the 

explosion of " Big Data" problems, statistical learning has become a very hot field in many scientific 

areas as well as marketing, finance, and other business disciplines. People with statistical learning 

skills are in high demand! This course provides hands-on opportunities for students to apply the 

methods learned in real-world situations. 

For the proposed course, attach a syllabus in Word format that includes: (Items a. through d. should be 
entered as they should appear in the catalog) 
a. Course subject 
b. Course number 
c. Catalog course title 
d. Catalog description 

1. Arkansas Course Transfer System (ACTS) course number, if applicable 
2. Cross-l isting 
3. Offered (e.g., Fall only, Spring only. Do not enter if offer course fall and spring) 
4. Prerequisites 
5. Co-requisites 
6. Description 
7. Notes (e.g., information not in description such as course may be repeated for credit) 
8. Contact Hours if different than lecture (e.g., Lecture three hours, laboratory three hours) 
9. Fees (e.g., $36 art fee) 

e. Section for Name of instructor, office hours, contact information (telephone, email) 
f. Text required for course 
g. Bibliography (supplemental reading list) 
h. Justification/rationale for the course 
i. Course objectives 
j. Description of how course meets general education objectives (courses included in the general 

education component should show how the course meets one or more of the objectives contained in 
General Education Objectives listed in undergraduate catalog) 

k. Assessment methods (include grading policy with specific equivalents for A, B, C) 
I. Policy on absences, cheating, plagiarism, etc. 
m. Course content (outline of material to be covered in course). 

If this course will affect other departments, a Departmental Support Form for each affected department 
must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 4393 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 

Introduction to Statistical Learning 

001 

Spring 

STAT 3113 Regression Analysis 

None 

This course is directed towards advanced undergraduates or master's 
students in statistics or related quantitative fields. The focus of the course 
is an accessible overview of the field of statistical learning and provide the 
students with valuable hands-on experience by illustrating how to 
implement each of the statistical learning methods using R. Topics covered 
include: Linear Regression, Logistic Regression, Linear Discriminant 
Analysis, K-Nearest Neighbors, Cross-Validation, Bootstrap, Variable 
Selection, Shrinkage Methods, Dimension Reduction, Considerations in 
High Dimensions, Polynomial Regression, Generalized Additive Models, 
Decision Trees, Bagging, Random Forests, Boosting, Support Vector 
Machines, Principal Components Analysis, Clustering, and more. 

None 

Office: Corley Phone: 
INSTRUCTOR: TBD Email: 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

James, G., Witten, D., Hastie, T., and Tibshirani, R. An Introduction to 
Statistical Learning with Applications in R. New York: Springer. The book 
webpage is http://www-bcf.usc.edu/~gareth/ISL/. 

Applied Data Mining and Statistical Learning: Very good online lecture notes 

on Statistical learning. 

With the explosion of "Big Data" problems, statistical learning has become 
a very hot field in many scientific areas as well as marketing, finance, and 



OBJECTIVES 

GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

other business disciplines. People with statistical learning skills are in high 
demand! This course provides hands-on opportunities for students to apply 
the methods learned in real-world situations. 

After completing this course, the learner will be able to: 
• Identify supervised (regression, classification) and unsupervised 

(clustering) learning problems. 

• Understand the fundamental idea behind statistical learning methods, 

know the pros and cons of each method. 

• Understand the limitations of linear models and understand the 

nonlinear alternatives. 

• Explain the challenges with high dimensional data and have a basic 

understanding of linear model selection and regularization. 

• Formulate a mathematical solution to the real-world problems and 

implement the statistical learning methods by using statistical 

computing package. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 15% 

Group Course Project 25% 

3 Exams (including Final 
Exam, 20% each) 60% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69%- D Below 60%- F 



ATTENDANCE Attendance is required and necessary for success in this course. After 2 
absences, a student's name may be reported to the advising center's Early 
Warning staff. After 4 absences, a student may be dropped from the 
course with an FE* if the grade is below 60%. Students who arrive to class 
late or leave class early may be counted as absent. If a student is absent 
for any reason, it is his/her responsibility to learn what assignment was 
missed and to complete on time. Being absent is NOT an excuse for missing 
an assignment. 

COURSE 
CONDUCT 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test) to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

Syllabus, Introduction to The instructor of record will determine the 

Statistical Learning and assignments/exercises and point value for 

1 statistical software package R each weekly topic. 

2 Linear Regression 

3 Logistic Regression 

Linear Discriminant Analysis 

(LDA), K-Nearest Neighbors 

4 (KNN) 

5 A Comparison of 



Classification Methods, Cross-

Validation 

6 Cross-Validation, Bootstrap 

Variable Selection, Shrinkage 

7 Methods 

Dimension Reduction, 

Considerations in High 

8 Dimensions 

Polynomial Regression, 

9 Generalized Additive Models 

10 Decision Trees, Bagging 

11 Random Forests, Boosting 

12 Support Vector Classifiers 

13 Support Vector Machines 

Principal Components 

14 Analysis (PCA) 

15 PCA, Clustering 



™ARKANSAS TECH 
UNIVERSITY 

REQUEST FOR COURSE CHANGE 
(.:).~~\~~ 

~ ~~-------------------------------------------------------------.------------. • o:,\'f1A 
t~.;\1~\ Department Initiating Proposal 

Department of Mathematics and Statistics 

Title 

Department Head 

Dr. Jeanine Myers 

Dean 

Dr. Jeff Robertson 

Assessment 

Dr. Christ ine Austin 

Registrar 

Ms. Tammy Weaver 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academic Affairs 

Committee 

Signature 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposals Only) 

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003) 

I STAT I 3153 

Official Catalog Title: 

I Applied Statistics I 

Date 

6/ 30/ 2019 

Date 

Approva l Date 

Is this course cross-listed with another exist ing course? If so, list course subject and number. 

Oves l!JNo 



Request to change: (check appropriate box): 

I Course Number 17 Title 

I Cross-Listing I Prerequisite 

I Grading I Fee 

I Course Description 

I Co-requisite 

~------------------------------------------------------------------
1 Other I 
NOTES: These changes will become effective in the Summer I Term of the new catalog year. If this 
course is cross-listed, a prerequisite/co-requisite, or included in the course description of other 
courses, a Course Change must be submitted to address all changes in related courses. 
New Course Number: (e.g., 1003) 

I 3153 

New Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below) 

I Applied Statistics 

Banner Title: {limited to 30 characters, including spaces, capitalize all letters- this will display on the t ranscript) 

New Course Description: 
Collection and analysis of data, probability models, random variables, confidence intervals, and 

hypothesis testing. 

New Cross List: 

I Adding Cross-Listing I Changing Cross-listing I Deleting Cross-Listing 

If adding or changing cross-listing, indicate course subject and number 
New Prerequisite (list all, as you want them to appear in the catalog): 
MATH 2924 Calculus II 

New Co-requisite (list all, as you want them to appear in the catalog): 

I Elective 17 Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If 

not, state not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

a. Provide the program level learning outcome(s) it addresses. 

The students will be able to understand the fundamentals of probability and statistical 

theory. 

b. Provide tool or measure directly linked to each program learning outcome. (How will 

student learning in this outcome be measured?) 

Homework and tests 

c. What is the rationale for adding this course? What evidence supports this action? 

I 



STAT 3153 Applied Statistics is a core course ofthe Applied Statistics program. The 
purposes of this course are to facilitate student learning of basic probability concepts, 
statistical methods, and data analysis. 

If this course will affect other departments, a Departmental Support Form for each affected 
department must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



™ARKANSAS TECH 
UNIVERSITY 

REQUEST FOR COURSE CHANGE , ofl\ce 
Re~sttar.s--------------------------------------------------~---------. 

Department Initiating Proposal 

Department of Mathematics and Statistics 

Title 

Department Head 

Dr. Jeanine Myers 

Dean 

Dr. Jeff Robertson 

Assessment 

Dr. Christine Austin 

Registrar 

Ms. Tammy Weaver 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academic Affa irs 

Committee 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposals Only) 

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003) 

I STAT I 4153 

Official Catalog Title : 

I Applied Statistics II 

Date 

6/ 30/ 2019 

Date 

Approval Date 

Is this course cross-listed with another existing course? If so, list course subject and number. 

D Yes [!)No 



Request to change: {check appropriate box): 

I Course Number P"" Title P"" Course Description 

I Cross-Listing P"" Prerequisite I Co-requisite 

I Grading I Fee 
r-------------------------------------------------------------------

1 Other I 
NOTES: These changes will become effective in the Summer I Term of the new catalog year. If this 
course is cross-listed, a prerequisite/co-requisite, or included in the course description of other 
courses, a Course Change must be submitted to address all changes in related courses. 
New Course Number: {e.g., 1003) 

I STAT 4153 

New Official Catalog Title : {If official title exceeds 30 characters, indicate Banner Title below) 

I Experimental Design and Analysis 

Banner Title : {limited to 30 characters, including spaces, capitalize all letters- this will display on the transcript) 

I Exper. Design Anal. 

New Course Description: 

I 

This course introduces students to both design and analysis of experiments as well as statistical 
computing. SAS and JMP will be the primary software for this course. Topics wil l include basic 
principles of experimental design, randomization, replication, completely randomized design, 
randomized blocks, Latin squares, complete and incomplete block designs, factorial design, blocking in 
factorial design, 2k factorial design, blocking and confounding in 2k factoria ls, fractiona l factorial 
designs, blocking in fractiona l factorials, experiments with random factors, nested and split-plot 
designs, analysis of covariance, repeated measures, regression, ANOVA, and follow-up analysis, sample 
size determination. Other topics may be discussed if time permits. 

New Cross List: 

I Adding Cross-Listing I Changing Cross-Listing I Delet ing Cross-Listing 

If adding or changing cross-listing, indicate course subject and number 
New Prerequisite {list all, as you want them to appear in the catalog) : 
STAT 2303 Statistical Methods 

New Co-requisite (list all, as you want them to appear in the catalog): 

I Elective P"" Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If 

not, state not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

a. Provide the program level learning outcome{s) it addresses. 



Demonstrate knowledge of efficient design and analysis of experiments 

for standard situations 

b. Provide tool or measure di rectly linked t o each program learn ing outcome. (How will 

student learning in this outcome be measured?) 

Homework, Course projects, and tests 

c. What is the rationale for adding this course? What evidence supports this action? 

STAT 4153 Experimental Design and Analysis is a core course of the Applied Statistics 

program. Designing experiments to effectively address research questions, performing 

data analysis by using appropriate software and drawing statistical conclusions are the 

essential skills for statisticians. Experimental design is also an important tool for 

engineers and scientists to use for product design and development as well as process 

development and improvement. 

If this course will affect other departments, a Departmental Support Form for each affected 
department must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 



Syllabus 

Department of Mathematics and Statistics 

STAT 4153 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBliOGRAPHY 

JUSTIFICATION 

Experimental Design and Analysis 

001 

Spring 

An introductory statistics course or permission of instructor 

None 

This course introduces students to both design and analysis of experiments 
as well as statistical computing. SAS and JMP will be the primary software 
for this course. Topics will include basic principles of experimental design, 
randomization, replication, completely randomized design, randomized 
blocks, Latin squares, complete and incomplete block designs, factorial 
design, blocking in factorial design, 2k factorial design, blocking and 
confounding in 2k factorials, fractional factorial designs, blocking in 
fractional factorials, experiments with random factors, nested and split­
plot designs, analysis of covariance, repeated measures, regression, 
ANOVA, and follow-up analysis, sample size determination. Other topics 
may be discussed if time permits. 

None 

Office: Corley Phone: Email: 
To be determined by faculty of record for this course 

To be determined by faculty of record for this course 

Montgomery, D. C., Design and Analysis of Experiments, 9th edition, Wiley. 

There is no REQUIRED supplemental reading list for this course. 

Designing experiments to effectively address research questions, 
performing data analysis by using appropriate software and drawing 
statistical conclusions are the essential skills for statisticians. Experimental 
design is also an important tool for engineers and scientists to use for 



OBJECTIVES 

GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

product design and development as well as process development and 
improvement. Experimental design should be introduced early in the 
product cycle to substantially reduce development lead time and cost, 
leading to processes and products that perform better in the field and have 
higher reliability than those developed using other approaches. 

After completing this course, the learner will be able to : 
• understand the principles, models and strategies commonly used for 

experimental design; 

• construct appropriate experiments to effectively address research 

questions; 

• use statistical software to correctly analyze data collected from 

designed experiments and draw appropriate statistical conclusions. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown : 

Homework 20% 

Course Project 15% 

2 Exams (20% each) 40% 

Final Exam 25% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100%- A 80-89%- B 70-79% - c 60-69%- D Below 60% - F 

ATIENDANCE Attendance is required and necessary for success in this course. After 2 
absences, a student's name may be reported to the advising center's Early 
Warning staff. After 4 absences, a student may be dropped from the 
course with an FE* if the grade is below 60%. Students who arrive to class 



late or leave class early may be counted as absent. If a student is absent 
for any reason, it is his/her responsibility to learn what assignment was 
missed and to complete on time. Being absent is NOT an excuse for missing 
an assignment. 

COURSE 
CONDUCT 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 

work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test) to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 

Week Exercises 

Syllabus, Basic principles and The instructor of record will determine the 

guidelines for designing assignments/exercises and point value for 

1 experiments each weekly topic. 

Completely randomized 

experiment (CRD), Perform 

2 single-factor ANOVA for CRD 

Perform single-factor ANOVA 

for CRD, ANOVA model 

3 adequacy checking 

4 Practical interpretation of 

results, Interpret computer 

output from SAS/JMP, 



Determining sample size 

The regression approach to 

the ANOVA, Nonparametric 

5 methods in the ANOVA 

Randomized blocks, Latin 

squares, Complete and 

6 incomplete block designs 

Factorial design, Blocking in 

7 factorial design 

2k series of factorial designs, 

8 ANOVA for 2k factorial design 

Regression model for 2k 

factorial design, unreplicated 

9 2k factorial design 

Blocking and confounding in 

10 2k factorials 

11 Fractional factorial designs 

Blocking in fractional 

12 factorials 

Experiments with random 

13 factors 

14 Nested and split-plot designs 

Brief introduction of ANCOVA 

15 and repeated measures 
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™ARKANSAS TECH 
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~~oijatrar''~ , .. f~partment Initiating Proposal 

Department of Mathematics and Statistics 

Date 

6/30/2019 

Title 

Department Head 

Dr. Jeanine Myers 

Dean 

Dr. Jeff Robertson 

Assessment 

Dr. Christine Austin 

Registrar 

Ms. Tammy Weaver 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academic Affairs 

Committee 

Signature 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposals Only) 

Course Subject: (e.g., ACCT, ENGL) Course Number: (e.g., 1003) 

I STAT I 4263 

Official Catalog Title: 

I Mathematical Statistics 

Date 

Approval Date 

Is this course cross-listed with another existing course? If so, list course subject and number. 

DYes [!)No 



I 
Request to change: (check appropriate box): 

P" Course Number ! Title I Course Description 

I Cross-Listing I Prerequisite I Co-requisite 

I Grading ! Fee 

I Other I 
NOTES: These changes will become effective in the Summer I Term of the new catalog year. If this 
course is cross-listed, a prerequisite/co-requisite, or included in the course description of other 
courses, a Course Change must be submitted to address all changes in related courses. 
New Course Number: (e.g., 1003) 

I 4163 

New Official Catalog Title: (If official title exceeds 30 characters, indicate Banner Title below) 

Banner Title: (limited to 30 characters, including spaces, capitalize all letters- this will display on the transcript) 

New Course Description: 

New Cross List: 

I Adding Cross-Listing I Changing Cross-Listing I Deleting Cross-Listing 

If adding or changing cross-listing, indicate cou rse subject and number 
New Prerequisite (list all, as you want them to appear in the catalog): 

New Co-requisite (list all, as you want them to appear in the catalog): 

I Elective I Major I Minor 

(If major or minor course, you must complete the Request for Program Change form to add course to 
program.) 

Answer the following Assessment questions: 

a. If this course is mandated by an accrediting or certifying agency, include the directive. If 

not, state not applicable. 

Not applicable 

b. If this course is required for the major or minor, complete the following. 

a. Provide the program level learning outcome(s) it addresses. 

Demonstrate understanding of the fundamentals of probability and statistical theory 

b. Provide tool or measure directly linked to each program learning outcome. (How will 

student learning in this outcome be measured?) 

Homework assignments, tests 

c. What is the rationale for adding this course? What evidence supports this action? 

The course number is changed from STAT 4263 to STAT 4163. STAT 4163 Mathematical 

Statistics is a core course of the Applied Statistics program. The course is an introductory 



course in mathematical statistics. This course is needed to provide the students 

background knowledge in probability and statistical theory. 

If this course will affect other departments, a Departmental Support Form for each affected 
department must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 
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·. 

Outline change in program: (e.g., list changes in program such as (1) delete three hours of elective and 
(2) add three hours of approved major electives) 

Delete TECH 1001; add MATH 1001 Orientation to Mathematics 

What impact will the change have on staffing, on other programs and space allocation? 

No expected changes to staffing, other programs or space allocation. 

Answer the following Assessment questions: 

a. How does the program change align with the university mission? 

The mission statement for Arkansas Tech states that the university is dedicated to student 
success, access, and excellence as a responsive campus community providing opportunities 
for progressive intellectual development and civic engagement. Embracing and expanding 
upon its technological traditions, Tech inspires and empowers members of the community 
to achieve their goals while striving for the betterment of Arkansas, the nation, and the 
world. As part of the "responsive campus community" of the university our mathematics 
department takes seriously the retention and success rates of our mathematics students. 
We believe that the program changes outlined in this form are reflective of our 
department's dedication to "student success, access and excellence" and will provide 
further opportunities for "progressive intellectual development" for our program's majors. 

b. If this change in the program is mandated by an accrediting or certifying agency, include the 
directive. If not, state not applicable. 
NA 

c. What is the rationale for this program change? 
1. How will the program change impact learning for students enrolled in t his program? 

The replacement of TECH 1001 with MATH 1001 will allow for greater and timelier 
interactions between our faculty and our mathematics majors with the dual aims of 
1) improving retention and 2) increasing the 4-year graduation rate in mathematics 
program. 

2. Provide an example or examples of student learning assessment evidence w hich 
supports the changes in the program. 

Our department used the Sankey Diagram generator to track the movement of 
freshman entering the mathematics program over the course of 8 terms. 

Semester 
Entered 

Fall 2012 
Fall 2013 

Freshman 
Enrolled in 
Program 

2 

3 

Candidates 
graduating the 
Program in 8 
terms 
1 

1 

Number of Number of 
candidates candidates 
lost in the 1 st lost in the 2"d 
semester semester 

0 0 
0 2 



I Fall 2014 lo lo I 
I Fall 2015 lo I 

MATH 1001 Orientation to Mathematics will be structured so as to foster early and 
meaningful interactions between mathematics faculty and mathematics students­
providing detailed program guidelines, expectations, and resources. It is our 
expectation that the early access to our mathematics majors provided by the 
proposed course willl) improve retent ion for the program (see table) and 2) increase 
our program's 4-year graduation rate (since the Fall of 2012 our program's 4-year 
graduation rate has averaged about 33%}. 

b. How does this program fit in the current state of the discipline? Include Arkansas inst itutiona l 
comparisons. If Arkansas educational institutions do not have the course or program provide 
comparative examples from reg ional educational institutions. 

Many departments on campus have their own departmental version of TECH 1001. 

c. Attach a detailed assessment plan including three to five specific program student learning 
outcomes, means or instructional measures to assess each outcome, identify program 
courses where learning wi ll be assessed, and performance standards or criteria fo r success 
which demonstrate student learning for each outcome. (Examples for assessment 
plans/curriculum mapping can be fo und at the Office of Assessment and Instit utional 
Effectiveness web page.) 

The PLO's are the same as t he current mathematics program. Assessment/Curriculum 
mapping is attached. 

If this course will affect other departments, a Departmental Support Form for each affected 
department must be attached. The form is located on the Curriculum forms web page at 
http://www.atu.edu/registrar/curriculum forms.php. 

In the attached matrix, include requested changes in the matrix and include course number and title. 

Curriculum Matrix for Catalog 

Cu rriculum in Mathematics for Teacher Licensure 

(enter title for program changing ) 

Freshman Fall Semester Freshman Spring Semester 

Add/Change: Add/ Change: 

MATH 1001 Orientation to Mathematics 1 

Delete: Delete: 

TECH 1001 Orientation to the University 1 

Total Hours: 15 
Total Hours: 15 

Sophomore Fall Semest er Sophomore Spring Semester 

Add/Change: Add/ Change: 

Delete: Delete: 



·. 
Total Hours : 15 

Junior Fall Semester 

Add/Change: 

Delete: 

Total Hours: 15 

Senior Fall Semester 

Add/Change: 

Delete: 

Total Hours : 15 

Total Hours : 15 

Junior Spring Semester 

Add/ Change: 

Delete: 

Total Hours: 15 

Senior Spring Semester 

Add/Change: 

Delete: 

Total Hours: 15 



B.S. in Mathematics Program Review Program learning Outcomes/ Assessment Mapping 

2018-2020 

Directions: Please indicate in each column which courses introduce the PLO (mark with "I", which reinforce it 

(needs 2 reinforcements mark with 11R"), and which courses the mastery of the PLO is assessed "M". 

PLOs/ Assessment 

PLOs 1. Students will have 1. Students will have 2. Students will be able 3. Students will be able 
sufficient knowledge sufficient knowledge to effectively read, to identify and use 

of mathematics and of mathematics and verbalize, understand appropriate technology 

critical critical and write mathematics and modeling methods 

thinking/reasoning thinking/reasoning and mathematical to solve problems that 

skills to be successful skills to be successful proofs. arise in mathematics and 

in the area below: in the areas below: other related disciplines. 

a. Graduate degree in b. Working career in industry 
mathematics or related area 

COURSES 
Math 2914 I I Calculus I 

Test/ Assignment/Problem: Test/ Assign me nt/P roblem: 
Grades Grades 

Math 2924 R R Caculus II 
Test/ Assignment/Problem: Test/ Assignment/Problem: 
Grades Grades 

Math 2703 R I I Discrete 
Mathematics Test/ Assignment/Problem: Test/ Assignment/Problem: Test/ Assignment/Problem: 

Grades Grades Grades 

Math 2934 R R R Calculus Ill 
Test/ Assignment/Problem: Test/ Assignment/Problem: Test/ Assignment/Problem: 



, 
' 

Grades Grades Grades 

Math 3003 R R Foundations of 
Number Systems Test/ Assignment/Problem: Test/ Assignment/Problem: 

Grades Grades 

Math 3243 R R R Differential 
Equations Test/ Assignment/Problem: Test/ Assignment/Problem: Test/ Assignment/Problem: 

Grades Grades Grades 

Math 3153 R R R Applied Statistics I 
Test/ Assignment/Problem: Test/ Assignment/Problem: Test/ Assignment/Problem: 
Grades Grades Grades 

Math 4003 R R R Linear Algebra 
Test/ Assignment/Problem: Test/ Assignment/Problem: Test/ Assignment/Problem: 
Grades Grades Grades 

Math 3203 M M Introduction to 
Analysis Test/ Assignment/Problem: Test/ Assignment/Problem: 

Grades Grades 
Math 4123 R M M Mathematical 
Modeling Test/ Assignment/Problem: Test/ Assignment/Problem: Test/ Assignment/Problem: 

Grades Grades Grades 

Math 4033 M M Abstract Algebra 
Test/ Assignment/Problem: Test/ Assignment/Problem: 
Grades Grades 

Math 4971 M M Senior Seminar 
Scores Scores 

-----



Arkansas Tech University 

DEPARTMENTAL SUPPORT FORM 

This form must be completed for every department affected by the course change. 

. Department Affected: 
I 
I 

_follege Student Personnel_ 

1 
Comments: 

This department - ,- -
~up ports 

__ the change. ~-

0 does not support 

-I 
I The mathematics department is deleting TECH 1001 Orientation to the University and replacing it with 

MATH 1001 Orientation to Mathematics in both our Mathematics and Mathematics for Teacher 
Ucensure programs. This is a similar change to other departments who have moved orientation to their 

! departments for retention purposes. 

Department Head Signature: 

Date: t ,Ju /{J 



™ARKANSAS TECH 
UNIVERSITY 

PROPOSAL FOR NEW PROGRAM 

{Associate, Bachelor, Master's, or Doctoral Degrees) 

Department Initiating Proposal 

Department of Mathematics 

Title Signature 

Department Head 

Dean 

Assessment 

Registrar 

Graduate Dean (Graduate Proposals Only) 

Vice President for Academic Affairs 

Committee 

General Education Committee (Undergraduate Proposals Only) 

Teacher Education Committee (Graduate or Undergraduate Proposals) 

Curriculum Committee (Undergraduate Proposals Only) 

Faculty Senate (Undergraduate Proposals Only) 

Graduate Council (Graduate Proposals Only) 

Program Title: 

Date 

Date 

'! / t 

Approval Date 

Bachelor of Science in Applied Statistics with Actuarial Science Option or Computer Science Option 

I 



REC~IVED 

JUN 2 7 ?n1q 
LETTER OF INTENT -1 

Regis~rar's Office (New Certificate or Degree Program) 

1. Institution submitting request: 
Arkansas Tech University 

2. Education Program Contact person/title: 

Dr. Jeanine Myers 
Head, Department of Mathematics & Statistics 
Arkansas Tech University 

3. Telephone number/e-mail address: 
jmyers32@atu. edu 
4 79.968.0659 

4. Proposed Name of Certificate or Degree Program: 
Bachelor of Science in Applied Statistics with Actuarial Science Option or 
Computer Science Option 

5. Proposed Effective Date: 
Summer 2020 

6. Requested CIP Code: 
27.0599 

7. Program Description: 

Demand for professionals with strong quantitative analytical skills is not new, but recent 
changes in the economy and the growing reliance of our businesses and governments 
on data have created an even greater need for workers who can manage data, produce 
informative visualizations of data, and are guided by fundamental statistical principles. 
The curriculum in Applied Statistics is tailored to professionals who may be working with 
data and statistics in any industry including natural resources, environmental agencies, 
non-profit organizations, healthcare, insurance, business and finance, or any industry 
where the analysis of data research results is required. The Applied Statistics degree 
includes courses in mathematical theory, statistical modeling, computer programing, 
economics, and business analytics. 



8. Mode of Delivery (mark all that apply): 

_x_On-Campus 

__ Off-Campus Location 
Provide address of off-campus location ___________ _ 

Provide a copy of the e-mail notification to other institutions in the state notifying 
them of the proposed program. Please inform institutions not to send the 
response to "Reply All" . If you receive an objection/concern(s) from an 
institution, reply to the institution and copy ADHE on the email. That institution 
should respond and copy AD HE. If the objection/concern(s) cannot be resolved, 
ADHE may intervene. 

Submit copy of written notification to Higher Learning Commission (HLC) if 
notification required by HLC for a program offered at an off-campus location . 

___ Indicate distance of proposed site from main campus. 

___ Distance Technology (50% of program offered by distance technology) 

Submit copy of written notification to HLC if notification is required by HLC for a 
program offered by distance technology. 

9. List existing certificate or degree programs that support the proposed program: 

Mathematics 
Business Administration 
Business Data Analytics 
Economics 
Accounting 
General Education 
Computer Science 

10. President/Chancellor Approval Date: 

11. Academic Affairs Officer: Date: 



Jeff Robertson 

From: 
Sent: 
To: 
Cc: 

Jeff Robertson 
Tuesday, June 18, 2019 2:28 PM 
caos4-year@adhe.edu 
Jeff Robertson 

Subject: Proposed program 

Notifications and Responses 

Notification 

This email is notification that Arkansas Tech University will propose offering a Bachelor of Science in 
Applied Statistics with Actuary Science Option or Computer Science Option effective Summer 2020 and 
is interested in receiving comments or feedback about the program. This program will be offered in a 
campus-based format and is oriented toward preparing students to be data analysts. The Applied 
Statistics degree with actuarial science option includes courses in mathematics, data analysis, 
statistical software, business data analytics, economics, accounting, actuarial probability, financial 
mathematics, upper level electives in both statistics and mathematics, and an internship/capstone 
project. The Applied Statistics degree with computer science option includes courses in mathematics, 
data analysis, statistical software, experimental and modeling design, categorical analysis, computer 
programming, data structures, upper level electives in both statistics and computer science, and an 
internship/capstone project. The program, orientation and format are in response to student and 
employer demand. We respectfully request your support for this proposal. 

Please email any responses to Or. Jeff Robertson at jrobertson@atu.edu 
Thank you for your time and consideration. 

Sincerely, 

Jeff Robertson, Ph.D. 
Dean, College of Natural & Health Sciences 
Interim Dean of the Graduate College 
Arkansas Tech University 
1701 N. Boulder Ave. 
Russellville, AR 72801 
479.964.0548 
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PROPOSAL-1 
NEW DEGREE PROGRAM 

BS Applied Statistics 

PROPOSED PROGRAM TITLE 
Bachelor of Science in Applied Statistics with Actuarial Science Option or 
Computer Science Option 

CIP CODE REQUESTED 
27.0599 

PROPOSED STARTING DATE 
Summer 2020 

CONTACT PERSONS 
Dr. Barbara J. Johnson 
VP of Academic Affairs 
Arkansas Tech University 
bjohnson@atu. edu 
479.968.0319 

Dr. Jeanine Myers 
Head, Department of Mathematics & Statistics 
Arkansas Tech University 
jmyers32@atu. edu 
479.968.0659 

PROGRAM SUMMARY 
Program Summary: (Include general description of program with overview of 
any curriculum additions or modifications, proposed cost, faculty resources, 
library resources, facilities and equipment, purpose, and any other important 
information) 

Demand for professionals with strong quantitative analytical skills is not new, but 
recent changes in the economy and the growing reliance of our businesses and 
governments on data have created an even greater need for workers who can 
manage data, produce informative visualizations of data, and are guided by 
fundamental statistical principles. 

The curriculum in Applied Statistics is tailored to professionals who may be working 
with data and statistics in any industry including natural resources, environmental 
agencies, non-profit organizations, healthcare, insurance, business and finance, or 
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any industry where the analysis of data research results is required. The Applied 
Statistics degree includes courses in mathematical theory, statistical modeling, 
computer programing, economics, and business analytics. 

Applied statistics with actuarial science option graduates will be able to: 
* use mathematics, statistics, and financial theory to study the uncertainty of events. 
* analyze the financial consequences of risk. 
* evaluate the likelihood of future events & reduce the likelihood of undesirable events. 
* decrease the impact of undesirable events that do occur. 
* manage financial risk for an organization. 
* communicate concisely with other team members or the clients. 

Applied statistics with computer science option graduates will be able to: 
* gather, view and analyze information to meet an organization 's needs. 
* create visualizations and dashboards to help the team interpret the data collected. 
*measure and statistically analyze data. 
* translate data into digestible and accessible information. 
* communicate the findings to help make business decisions. 

The proposed major will require ten new courses: 
STAT 2303 Statistical Methods 
STAT 3113 Regression Analysis 
STAT 3183 Statistical Process Control 
STAT 3203 Actuarial Probability I 
STAT 3213 Actuarial Probability II 
STAT 4113 Categorical Data Analysis 
STAT 4153 Experimental Design and Analysis 
STAT 4283 Financial Mathematics I 
STAT 4293 Financial Mathematics II 
STAT 4393 Statistical Learning 

The only cost that is associated with this new program is in creating designated 
statistics faculty. We already have an assistant professor of statistics, an associate 
professor of statistics without any extra salary cost, and will need an instructor of 
statistics position which can result from converting an instructor of mathematics 
position with an increase in salary cost of at most $7,750 according to CUPA 
numbers. There is no additional library resources or facilities and equipment required 
for this degree. 

List degree programs or emphasis areas currently offered at the institution that 
support the proposed program. 

Mathematics 
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Business Administration 
Business Data Analytics 
Economics 
Accounting 
General Education 
Computer Science 

NEED FOR THE PROGRAM 

Demand for professionals with data analyzing skills are rapidly increasing. According 
to the well-known job site, Indeed. com, since December 2013, data science postings 
have rocketed 256%. Nearly all data scientists have some training in statistical 
modelling and machine learning, as well as programming. 

https://www.hiringlab. org/20 19101117 /data-scientist-job-outlook/ 

The U. S. Bureau of Labor Statistics includes information that the applied statistics 
related occupations, e.g. Actuaries, Applied Statisticians, Operations Research 
Analysts, are all rapidly increasing in employment, much faster than the average. 

https://www.bls.gov/ooh/mathlhome.htm 

Bureau of Labor Statistics May 2018 State Occupational Employment and Wage 
Estimates for Arkansas a/so shows the same trends. 

http://www.bls.gov/oeslcurrentloes_ar.htm 

(See Occupational Employment Evidence in Appendix A) 

Employer Needs Survey I Letter of Support 

Letters of support should address the following when relevant: the number of 
current/anticipated job vacancies, whether the degree is desired or required for 
advancement, the increase in wages projected based on additional education, etc. 
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Employer Needs Survey Form 

O.ltC May 10, 2019 tnstltution_Artcans,as Tech Umvcrs•tv_ 

Return thi~ ~urvey by em;~ll to contae1 Dr . Jeanine Myers (jmyers31@atu.edu) by date June 1, 2019 
(lnshtuhon J>rovidf' email address abovel 

Proposed ocaree Program!!!, JJ. 1t.~·plJ!i'c1 S\0\ l inl lC!: with IIC:lUAIHd S<'lero"n~t!on Ol COOI'Ul.,l i·<h''•"" Option 

Brief des<ription of the program~ Ba:rr.tv• .,.,... '"'"'' .,.,.,.,. f.f"''filtr• •• tcoCII!wWC to~ , .. sr-·9- "' ~.;~.,..,.,., •• "Ill.,..._,~>, ••• 
.... .twM~•tt#l~t< •at lr" P'371fn-AU be p:m-,rf"dto ~~t"·lli~Gn'!._;lt\OTG\GIItto:f'p lli'IIIC .. Ift''ll)(~h'9 tm30ftJU•:)h~"llJt.-4flq-encnce tt rtfytrtg~tlwn..,;ttpQCUD' 

"-"dlQ.,eys.,-..or•t,.,.......:.te~P•"'')'UIU•dHio!l<Ol'""..._.,l'ftlllfti.IIJ~•••"'t-""zll••ow .. a'ollfl<aS'IIOC'"tnd"'--·~ o~co.n...,.. 
.. cs..t.werut'f'2:S ~-r..JfiUO...S 01 :,PC ,....,.,,,., .. 1"\lflll ~ l~aa.uzna aoen:e~<j"d~U,._p;-.,.WN tw td:Jtt-la..anelh0'1.KAI fttl9"' fl>f ll tadUAI•Ic:..Dift'' 

Employer Arkansns tconomic Development Commls~;on l ype of company State Government 

Contact Per!>on Phil Plyler Position l•t le Manager of Client Services 
lmall pplylcr@ilrkansasedc com Telephone numbN S01-6R3-4410 

1. list JOb titles with your COITlf)<IOY that rrquire employees to have the knowlt>dge and skill5 obtained from thP 

propo5cd degree pror,r:~m Research Analy5t, Olrcttor of Re~arch 

2. List the degrt.-e r~qu•recl for each job t itle l isted In ltl _BS/8A. ___ _ 

3 lnd•c.att> the certiftcation/liccmurc rcqu•red for each job title hsted in #l_ not'W' ______ _ 

4 . How many po)itron~ do you currently have for each job title lrsted in 11 11 __ four ________ _ 

5. How many po~tlon oprmings do you curr(•ntly have for each JOb title listed In Ill? _ two 

6. How many position opcninas will you have the next 2·5 years fo• each job t it ll' list ed in 1:1 ?_two four 

7. What is the annu~l Sillary for f'ach posihon li5tcd in #4 & liS~ __ $56,547 to $64,311 __ _ 

8 1f no openlnp, now, when do you anti(tp3tc havlnr. openings for the po!>itlons listed tn Ill ? _______ _ 

9. Would you g•ve htrint: prefl'rcnc.e to applicants with the propo~~d degrre? _probably _____ _ 

lO. Ind•c.ate the numbt>r of employees wt10 would bcneftt from enrolling In selected coursework m the proposed 

deerM' proeram? __ siK If ycs, would you provide tuition ass•stance?. no _____ _ 

11. Would it be helpful fo• your Pmployees it the cou~es wCfe offt>rerl online/distance t cchnoloty, evenings or 
weekends? __ yes llldlcate your prt"ft>rf'nce onllne/dist<~nce ______ _ 

11 Indicate the type o1 5uppurt your company will provide for the proposed degree program, ~uch as. prOf. ram 

start-up fumh. prOvtdl• an intE-rnship site, part-time faculty, tuition reimbursemrmt, employee releas(' t ime, or 
CQUtpment? none {m.1ybe 1ntern~hip in future) _____ _ 

13. Will you or a co·workcr !.etvc on the insti t ution·~ program advl~ory commit1ee? yes ___ _ 
(provide name of employee & cm.1lll 

14 lndic.atf' thP ~kill~ individuals would nf't'd lor employment tn the positions listed in Ill . 

X lnterper sonal communications 

X Wrltt~n/or<tl communicat•ons 

X Teamwork 

X Independent workPr 

X Analytical reasoning 

_ Supervlslon/Manacement 

lead<>rshi p/m itia trve 

X Planning/OreJnlrlnr, 

_ ConOict resolution 

X Problem solver 

_ audp.eting 

X Uata anal~is 

_ Pllbhc SpcJktnf. 

_ Market•ng 

Teacher/framer 

_ Computer progr.unm•nr X Computer applications X Powt>rPoint prc~cntatton~ 

X ~ oretgn le~neuatE' (spE>ofy) not requirt.>d but helpful (SJlilnish, German. Japctnc.sc, Chinese, frt>nch 
_ Other sl<ills not listed {identify) 

1 S.How will thi~ propo~<.'d der.r<'e pro~; ram benefit ~·our local community, the state, r egion or u.:Jttoo-;1 (<onomic Development at 
the state level~~ ~oming mor(' com[lf'tllive, and analyt ical research Is crlltc.al to our mt5~iou. Hc!Vinc staff with a background 
md udins thh degree would strcnethen our position in recruiline and retain Inc inrlu!>try Al~o. rn<111y or the manufacturers in the 
stJIP thCi t my group interach wrtll dally <HP wekint candidatl!~ with stronr. analyt ical ~kill~. Some of the~£- comp<tnies would be 
well served by candidates. with lim type of dct~ree . 

l b Vrovidc any additiOnal comment~ atJoutthe proposed degree protrarn Appe;u s to hE' a rigorou~ prot:ram lhe inrlusion ol 
economics and accountmr. makes sen~c . hom pers.onal t>xrerience, many grctdu.•tc:. of t radtl tonal Pngin£>e rint; pror.r:.ms vmulcl 
have bcncf ted ill al' levels of t hPtr ca reers lrom more underr,rttdlr:ttc expo~urc to ~talt~tic~ ;mr.J accounting than I rom theu 
3000·4000 level ent:in<>erlnp, rlrrtlvP~ This degree program coul d prrp;HP randidat e~ for SUIIIl' olt ltt> man\' posttions in industry 
that <Jrr rurrrntl\' lilted or alll'mpttnp, to~ filled by enginecrir1g r.rads 
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Employer Needs Survey Form 

Date Institution ____________________ _ 

Retum this survey by email to b~· date------------
(lnstJtut~n provide etNIJ addre.ss above) 

Proposed Degree Protram as ~n Appl14iC Suthuc• w1th Actuu lU Science Option or c-putu Sci.ance Opt!.on 

Brief description of the procram lhoa.c:t-_... ...... :lfl:l<odtbtoao_ .. .,._ .. _.,.~...,_..,,..,..__,~.-,.,.._ ---T>e ....... ..UM-.IM!Nli.......,...,~OII--~. DI-......, .... ......,-·-lo~-.._.,-
.-... _,.._ 'IN lottOI~-dlhoCJ'VQ!r't""*',.._........,.,. 1Dd-.llr""'UUI.....,111a ........ _ .. _ --~· ..,.,._....._ .. -.. ~ --... ~::~ .. ,.._, n....----·--... .....-:..a._ ... _...,.._ .. __ . 

Employer At¥cut..'!ft5 {;i(eselt'rc.. ~ Type of company_l .... ~..._·._.1.>L~\.k~-.---.-~---:-r--
Contact Pe~on~i;:::r;a:-D •aD Position ntle Lllc,C~l~ J::&\c.~~ 
Em111: Ne~·J:uAVUi>Aeu ~C.c..v-Telephone numbe~ ~pl...-$70~ co..:2$ 3. 
1. list job titles with your companv .t~at require employees to h ve the knowledse ;md sk!lls obtained from the 
proposed degree program L . ; l : I -
2. llit the degree requked for each job tide l•sted' n ll 1 l (' 
3. Indicate the certification/licensure required for eOKh job title listed in la_.~..=..+!.-----------
4 How many positions do you C\Jrrcmtly hll~ for uch }ob t1tle listed In 1117 --4-----------
5. How manv position openings do you currently have for each ~b title listed in #17 ---'--------
6. How many position openings will you ha~ the nel(t 2-5 years fo r each job title listed In U? 'if- I 0 
7. What is the annual salary for each position lined in 114 & 1157 1" Sl 

1 
1l')()-~ U .l )QQ 

8. If no opining now, when do you ilnUdpate having openings for the positions listed in #17 {p -1 2. MOS I 
9. Would you glvt hirin& preference to applicants With the proposed d!!Jrcc-? yt:::> 1 p> OC~lktj ott-or 0\·.fl , ~~ , 
lO. Indu:<~te the number of employe~ who would benefit from emolllne In selected coursewotk In the proposed 
degree proa;ram? N/ A If yes, would you provide tuit ion assistance? ve ·,f. r-~c...a.Jcrrl I 

11. Would it bl! h•lplul for your ~ployees If tM cour5es werr offered online/distance technology, eveninBlldr 
weekends? ~£.."!::> Indicate your preference _________________ _ 

l2.1ndlcatc the typll of support your company will provide for the proposed decree progr.tm, suc;:h as, program 
start-up funds, provide an internship sire, part·time f&eulty, tuition reimbur~ement, employee rclcase time, or 
~uipment? _____________________________________ r----------
13 Will \'OU or ill co·worller serve on the lnnltutlon's progrilm ildvlsory committee 7 -......:~~11:------­

(prov,de name of employee & email) 
14.1ndtutc the sk•lls ~ndrv1dual.!o would need for employment in llle p0$ilions listed in 111 . 

...L\nterpersonal communications _Supervision/Management _Budgeting 
_Lwrinen/oral communiatlons ... 1£-thdership/mitiativt' ..,..dfata ilnatvSls 

./l'eim work _0~nnine/Organizlng _,.d5ubhc Speakmg 
:::2{ndependunt worker Conflict resolution _Marketioc 
_6nillytical rea~oning _LP'roblem solver _Teacher/Trainer 
_Comput4.'r programming ./CCmputrr liPPiitlltions JowerPolnt pr~enutlons 
_Foreign llngu•ee (specify)------------:-:---:---:--------­
~her sktlls not listed (identify) S\:tu;~ 4..c14•1\f·t"C:.~ ,d • 'eo 4 

15 How will th1s proposed degrre progr.am benefit your loc;l community, the sute, reg•on or natJon? 

~~* ~.-\~ CJ.te. ~~ ~~ bu-~\e. 
~y ~au._. ~ ./.)~ Qt.e O• ~ • '-"'"" fJ~U..~Ur. 

16.Provide ;any add1tiona' comments about the proposed degree procram. ~. 
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From: Tim Hicks <tim.hicks@ozk.com> 
Sent : Thursday, May 30, 2019 11:33 AM 
To: Jeanine Myers <jmyers32@atu.edu> 
Cc: Rick Massengale <rmassengale@atu.edu> 
Subject: RE: Your input on the new Arkansas Tech University- Applied Statistics Degree 

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or password. 

Dr. Myers, 

I requested the head of our ERM- Analytics & Reporting team to provide his feedback on the program document. His 
comments are below. He would be happy to discuss those on the phone with you if you would like. I have not had 
time to complete the survey, but we have numerous positions that would benefit from an applied statistics degree. I 
am attaching a list of some of those job descriptions and the number of current employees. None of the Bank OZK job 
descriptions lists having a degree in statistics as a single requirement; it is usually combined with other education 
requirements or preferences. We would expect to continue to hire additional positions over the next several years. I 
hope this information is helpful, let me know if you need anything else. 

Please see below my brief feedback for the program document: 

Bachelor of Science in Applied Statistics with Actuarial Science 
Option 

It would be better to have linear Algebra before Discrete Math as linear 
Algebra would be required for Statistics related courses 

Rand/or Python is a must for all Applied Statistics courses 

Bachelor of Science in Applied Statistics with Computer Science 
Option 

Instead of focusing on Computer Science (e.g. compilers etc.), the focus should 
be on learning basic concepts of programming and letting students use 
R/Python as a tool for all Statistics classes. This would enable the students to 
have a more experiential learning environment. 

Using industry data to create case studies for students 
(https://www,forbes.com/sites/bernardmarr/2016/02/12/big-data-35-
b rill iant -and-free-data-sources-for-2016/ #87f3d acb 54d b) 

Overall the programs have been well designed and seem to meet industry standards. 
I'd also be happy to participate on a quick phone call if that is desired by our partners at 
ATU. 

Best Regards, 
Arindam 

Arindam Majumdar 

Director of Enterprise Risk Management, Analytics and Reporting 
17901 Chenal Parkway, Little Rock, AR 72223 
0 : 501-906-7825 I M: 319-471-7432 I IP: 100-7825 
a rindam.majumdar@)ozk.com 

ozk.com 
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Tim Hicks 
Chief Administrative Officer/Executive Director of IR 
17901 Chenal Parkway, Little Rock, AR 72223 

0: 501-978-2336 
tim.hicks@1ozk.com 
ozk.com 

The email attachment: 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 I 

A 

Job Descriptions that lndude Sta~ 
Deposit Analytic~ Manager 

Business lntelligenceOfcr 

Dep Dir DataAnlytcs&lnnov 

Quantitative Risk Modeler 

ERMAnalyst 

Macro Risk Analyst 

Business Risk Officer 

HR Payroll & Ops Analyst 

SrQuantitativeRiskModeler 

Business Risk Ofcr - IT 

Bus Risk Ofcrii-LoanAdmin 

Dir MachineLearnProdlnnov 
VP Business Risk Officer 

CommConstrMonitoringOfcr 

Loan MonitoringSpec1alist 

Portfolio Analytics Ofcr 

Bus RiskOfcrii-CommBnkLnd 

Bus RskOfcr 11-CommBnkLnd 

SrCreditDataAnalyticsOfcr 

Data Analytics Analyst 

SVP Retail Opns Support 

Bus RiskOfcrii-Operations 

BusRskOfcrii-DigSvc&CaCtr 

Business Risk Ofcr II T&W 

8 

Current Emplovr;-
Count '"' 

1 
2 

1 
7 

1 

1 
2 

1 
3 

1 

1 
1 
1 
2 

2 

1 
1 

1 
1 

2 
1 
1 

1 

1 

c D 

Division f:t Group r;-
Corporate Community Banking 

Corporate Credit Review 

Corporate Credit Review 

Corporate Credit Risk Mana~ement 

Corporate CRMG Enterprise Risk Mgmt 

Corporate CRMG Enterprise Risk Mgmt 

Corporate Human Resources 

Corporate Human Resources 
Corporate Quantitative Risk Mgmt 

IT/Operations IT 

IT/Operations Loan Admin 

IT/Operations IT 

IT/Operations IT 

Lending Central Credit Services 

Lending Central Credit Services 

Lending Central Credit Services 
Lending Community Banking 

Lending Community Banking 

Lending Portfolio Risk Mgmt 

Operations Banking Systems 

Operations ROS Item Processing 

Operations ROS New Account Verificat 

Operat ions ROS New Account Verificat 

Trust and Wealth Trust 

No Bank OZK job description lists havmf a degree in st11tistics as a single requ1rement. It is usually combined with other 

2 7 educat1on requirem ents or preferences. 
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From: Mike Parker@Fa lconJet.com <Mjke.Parker@Falconiet com> 
Sent : Wednesday, May 8, 2019 3:20PM 
To: Rick Massengale <~g~@~> 
Subject: RE: Your input on t he new Arkansas Tech University- Applied St atistics Degree 

EXTERNAL SENDER. Only open links and atbchments from known senders. DO NOT provide your username or password. 

Hi Rick, 
It's great to hear from you. It may be a coincidence (or higher-power), but I am in the process of filling two new positions where the applicant s certainly 
would have benefited from this curriculum. I will forward this t o our HR department so you have a company-level response. I can tell you first-hand 

these skills are critical. Good luck with this program! 

Best regards, 

Mikt> Park.-r 
Sr. Manage-r - Matenals Demand Plann1ng 
Dassault Falcon Jet 

O~:e: .... • 1 501 301 2558 
r.tobrl<. ... l 501 837 2151 

lttth: Rock NatiOnal Airport 

~801 fa<t lOth S:r••t 

ltttte ROCI(, Ark.an~i3S 7:;!202 

USA 

wwwdassaultfalcon.com 

From: Barry Crane <Barry.Crane@acxiom.com> 
Sent: Tuesday, May 14, 2019 2:04 PM 
To: Jeanine Myers <jmyers32@atu.edu> 
Subject: RE: Help with ATU Stats Proposal. 

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or 

password. 

Jeanine, 

I have forwarded this email to one of recruite rs who I think can help with the survey better than I could. 

I looked over the curriculum plan and do have a couple of questions. Are you including any course work that 
would teach the students to use analytical or statistical tools? A lot of the companies that Acxiom works with 
use SAS orR. Without some introduction to these tools students will be less equipped to be employed by 
these types of companies. Based on my experience the ideal situation would be to include use of these tools 
in conjunction with a database. To really give the them a leg up I would suggest some experience with 
Hadoop. Right now this is a plus, but the days are coming very quickly where this will be the norm for larger 
companies. This would help prepare the students for Data Scientist roles. 

I hope this helps. 

Barry 
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From: Jami Paul <jpaul@misoenergy.org> 
Sent: Wednesday, May 29, 2019 11:53 AM 
To: Rick Massengale <rmassengale@atu.edu>; Jeanine Myers <jmyers32@atu.edu> 
Subject: FW: [EXT] Your input on the new Arkansas Tech University- Applied Statistics Degree 

EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or 

password. 

Thank you for the opportunity to respond to this survey, however, we are not able to answer line by line, so 
instead, we have compiled a summary of how we might find this degree helpful. 

MISO does not currently have any jobs that require a BS in applied statistics. That said, we have multiple 
positions in which this background and or degree may be helpful. We hire many individuals on an annual basis 
that have a computer science degree. 
The fo llowing are just a few of the jobs that we have recently filled with computer science candidates; 

• Software Developer 

• Data Governance Analysts 

• System Engineers 

• Database Analysts 

• Database Administrators 

• Business Analysts 

We have no way of predicting how many of these jobs will be open in the next two to five years but on 
average we probably hire 25+ individuals annually with degrees in computer science or Information 
techno logy with a starting salary of approximately $72,000. 
Please note, none of these positions are currently located in our Little Rock faci lity. 
Since we operate as a non-profit, we are not able to offer any financia l support for this program. 

All of our full time openings as well as our internships are posted on our website at MISOenergy.org. 

Please feel free to reach out to clarify any information in this email and again, thank you for al lowing us to 
participate. 

Regards, 

Jami C. Paul, SPHR 
Human Resource Business Partner 

~7~ MISO 
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From: Smith, Linda K (HR) <linda.Smith3@Mercy.Net> 
Sent: Thursday, May 9, 2019 11:35 AM 
To: Jeanine Myers <jmyers32@atu.edu> 
Subject: Bachelor's Degree in Applied Statistics 
EXTERNAL SENDER. Only open links and attachments from known senders. DO NOT provide your username or password. 

Dr. Myers, 

Rick Massengale had sent the request to our Executive Director of HR, Bryan Brown for us to complete an 
Employer Needs Survey Form for your new upcoming degree program. This is a very exciting new degree 
that I think is a wonderful option for students in this area. I started to work on the survey form but the 
answers that I would have to give you as it relates to Mercy here in Fort Smith would not be helpful to what 
you are trying to do. Most of the positions that would utilize the skills gained through this particular degree 
program are not based out of Fort Smith but would likely be in the Shared Services area of the Mercy 
Ministry Office in St. Louis. The bulk of our openings are clinical openings such as nursing and other medical 
related type fields. 

I do think there are many businesses and organizations that would utilize employees with this degree 
program maybe in banking, finance/accounting, manufacturing, insurance, transportation, etc. 

Please do not hesitate to let me know if you have any questions or how I can assist you further. 

Warmest regards, 

Linda K. Smith, PHR 
Senior HR Manager 

Mercy 
2901 South 74th Street! Fort Smith, AR 72903 
Office: 479-314-47061 Fax: 479-314-1122 
linda.smith3@mercy.net 

HR Purpose Statement 
It is our deep abiding conviction to cultivate a mission culture which honors diversity, inclusion, dignity, and 
justice, while unleashing and enriching each person's God-given gifts and talents; providing all who serve in 
Mercy an environment to fully live out their individual calling. 

This e-mail contains information which (a) may be PROPRIETARY IN NATURE OR OTHERWISE PROTECTED BY LAW FROM 
DISCLOSURE, and (b) is intended only for the use of the addressee (s) named above. If you are not the addressee, or the person 
responsible for delivering this to the addressee (s), you are hereby notified that reading, copying or distributing this e-mail is prohibited. If 
you have received this e-mail in error, please contact the sender immediately 

Mercy is a three-time Watson Health Top 15 Health System (2016-2018) 

Find us at: 
Facebook 1 Mercy 1 theMercyChannel 1 mercy.net 1 Mercy Careers 

This electronic mail and any attached documents are intended solely for the named addressee(s) 
and contain confidential information. If you are not an addressee, or responsible for delivering 
this email to an addressee, you have received this email in error and are notified that reading, 
copying, or disclosing this email is prohibited. If you received this email in error, immediately 
reply to the sender and delete the message completely from your computer system. 
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Indicate if employer tuition assistance is provided or if there are other 
enrollment incentives. 
This varies by employer. However, because of the increasing demand for data 
analytics expertise, many employers indicate a large number of employees would 
benefit from enrolling in the program, tuition assistance could be further discussed. 

Describe what need the proposed program will address and how the institution 
became aware of this need. 
The Bachelor's Level Applied Statistics program will be offered to meet the growing 
demand for professionals with data analytics skills statewide. The program will be 
committed to providing training on mathematical theory, statistical modeling, and 
offering hands-on experience in analyzing data through popular statistical analysis 
software. The interdisciplinary nature of the program could prepare students to 
diversify their data analytics skill sets and to work across industries. 

Dr. Jeanine Myers, Department Head of the Mathematics Department at Arkansas 
Tech University noticed the increased regional demand for bachelor's- and master's­
level statistics professionals, which increased 35 percent from H2 2013 to H2 2017. It 
is expected that the growth for statistics-related occupations will continue. There are 
also many inquiries from high school students and ATU students about the courses or 
degree in statistics and actuarial science. Arkansas Tech's Applied Statistics Degree 
is proposed to meet these needs. 

Indicate which employers contacted the institution about offering the proposed 
program. None 

Indicate the composition of the program advisory committee, including the 
number of members, professional background of members, topics to be 
considered by the members, meeting schedule (annually, bi-annually, 
quarterly), institutional representative, etc. 

Advisory support has come from the following individuals: 
Barry Crane -- Acxiom Corporation, Conway, Arkansas 
Arindam Majumdar-- Bank OZK, Little Rock, Arkansas 
Phil Plyler-- Arkansas Economic Development Commission, Little Rock, Arkansas 
Melissa Dunn --Arkansas Electric Cooperative Corporation, Little Rock, Arkansas 

Mr. Plyer, Mr. Tyler Tuskey from Acxion Corporation, Ms. Shelby Sparkman from Dillard's 
Inc, Ms. Charlie Chesney from Arkansas Blue Cross and Blue Shield, Mr. Silas Clark from 
Arkansas Tech University, Mr. Stevie Wells from Arkansas Electric Cooperative Corporation, 
Mr. Tanner Stewart from MedEvolve, along with Dr. Jeff Robertson, Dean of the College of 
Natural & Health Sciences at Arkansas Tech, and Dr. Jeanine Myers, Department Head of 
the Mathematics Department at Arkansas Tech make up the program's Advisory Committee. 
In preparation of this proposal, the committee provided crucial advice in determining 
curriculum designs, statistical software requirements, and industry needs. The Advisory 
Committee will meet at the end of each semester, for a total of two (2) meetings each year to 
discuss current trends in the marketplace, the essential skillset that the employers look for, 
as well as possible program modifications and new degrees. 
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Completed Student Feedback 

Student Feedback for Proposed 
Bachelor of Science in Applied Statistics 

• Summary of feedback from 247 high school students 

Question Yes No 
1. Do you plan on enrolling at Arkansas Tech 

31 72 
University in the future? 
2. Would you be more likely to enroll at 
Arkansas Tech if an Applied Statistics major was 14 136 
available? 
3. Would you be interested in taking some of the 
courses offered in the Applied Statistics degree? 31 121 

Actuarial Computer 
Science Science 
Option Option 

4. Would you declare Applied Statistics as your 
7 38 

major? If yes, which option would you choose? 

• Summary of feedback from 299 entering ATU freshmen 

declared a or? 
2. Would you be interested in taking some of the 
courses offered in the Applied Statistics degree? 20 161 

Actuarial Computer 
Science Science 
0 

6 38 

15 

Maybe Blank 

114 30 

71 26 

95 0 

None Blank 

198 4 

112 6 

None Blank 

236 19 



Projected Program Enrollments and Graduates 
Based on a very conservative estimate of our survey data, we would anticipate a 
minimum of 20 students entering the program each year for the first three years 
producing approximately 45 graduates within the next 3-5 years. 

CURRICULUM 
(New courses in italics) 

Bachelor of Science in Applied Statistics with Actuarial Science Option: 
Freshman Fall (15 hours) 
ENGL 1013 Composition I 
MATH 1001 Orientation to Mathematics 
MATH 2914 Calculus I 
BUAD 2003 Business Info Systems 
ECON 2003 Principles of Econ I 
Electives1 

Freshman Spring (16 hours) 
ENGL 1023 Composition II 
Fine Arts/Humanities 
MATH 2924 Calculus II 
STAT 2303 Statistical Methods 
ECON 2013 Principles of Econ II 

Sophomore Fall (16 hours) 
STAT 3153 Applied Statistics 
MATH 2703 Discrete Math 
MATH 2934 Calculus Ill 
ACCT 2003 Accounting Principles I 
BOA 2003 Business Problem Solving 

Sophomore Spring (16 hours) 
STAT 3113 Regression Analysis 
MATH 3243 Differential Equations I 
COMS 2104 Found. Camp. Prog. I 
ACCT 2013 Accounting Principles II 
Quantitative Elective2 

Junior Fall (16 hours) 
Fine Arts/Humanities 
US History/Government 
Science/Lab 
STAT 3203 Actuarial Probability I 
MATH 4003 Linear Algebra 

Junior Spring (16 hours) 
Social Science 
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Note: 

Science/Lab 
STAT 4153 Experimental Design and Analysis 
STAT 3213 Actuarial Probability II 
Quantitative Elective2 

Senior Fall (12 hours) 
COMM 2173 Business and Prof. Speaking 
STAT 4283 Financial Math. I 
MATH/STAT Elective3 

Electives1 

Senior Spring (13 hours) 
Social Science 
STAT 4293 Financial Math. II 
MATH 4971 Senior Seminar in Math 
MATH/STAT Elective3 

Electives1 

1 A minimum of 40 credit hours of the 120 total hours required for the B.S. degree must be 
3000-4000 level courses. 

2 The quantitative electives must be at the 2000-level or above and may include math, statistics, 
computer science, business administration, business data analytics, finance, or a course in another area 
with substantial quantitative content (ask for approval from advisor). 
3 See catalog to assure pre-requisites are met. See advisor to select courses from: STAT 3183 
Statistical Process Control, STAT 4113 Categorical Data Analysis, STAT 439 3 Statistical Learning, 
MATH 4123 Mathematical Modeling, or a MATH/STAT course at the 3000-4000 level approved by 
advisor. 

Bachelor of Science in Applied Statistics with Computer Science Option: 
Freshman Fall (15 hours) 
ENGL 1013 Composition I 
US History/ Government 
MATH 1001 Orientation to Mathematics 
MATH 2914 Calculus I 
BUAD 2003 Business Info Systems 
Electives1 

Freshman Spring (16 hours) 
ENGL 1023 Composition II 
Fine Arts/ Humanities 
STAT 2303 Statistical Methods 
MATH 2924 Calculus II 
BOA 2003 Bus. Problem Solving 

Sophomore Fall (16 hours) 
Social Science 
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Note: 

MATH 2703 Discrete Math 
MATH 2934 Calculus Ill 
STAT 3153 Applied Statistics 
Electives1 

Sophomore Spring (16 hours) 
MATH 3243 Differential Equations I 
COMS 2104 Found. Computer Prog. I 
STAT 3113 Regression Analysis 
BDA 3053 Bus. Data Analysis 
Electives1 

Junior Fall (16 hours) 
Fine Arts/Humanities 
Science/Lab 
COMS 2203 Found. Computer Prog. II 
MATH 4003 Linear Algebra 
STAT 4163 Mathematical Statistics 

Junior Spring (16 hours) 
Science/Lab 
STAT 4153 Experimental Design and Analysis 
COMM 2173 Business and Prof. Speaking 
COMS 221 3 Data Structures 
MATH/STAT Elective2 

Senior Fall (12 hours) 
Social Science 
STAT 4113 Categorical Data Analysis 
COMS Elective3 

Electives1 

Senior Spring (13 hours) 
MATH 4971 Senior Seminar in Math 
COMS Elective3 

MATH/STAT Elective2 

Electives1 

1 A minimum of 40 credit hours of the 120 total hours required for the B.S. degree must be 
3000-4000 level courses. 

2See catalog to assure pre-requisites are met. See advisor to select courses from: STAT 3183 Statistical 
Process Control, STAT4393 Statistical Learning, MATH 4123 Mathematical Modeling, or a 
MATH/STAT course at the 3000-4000 level approved by advisor. 
3See catalog to assure pre-requisites are met. See advisor to select courses from: COMS 3233 
Database Design and lmpl., COMS 3243 Data Mining, COMS 4353 Artificial Intelligence, or a 
COMS course at the 3000-4000 level approved by advisor. 
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Bachelor of Science in Applied Statistics 
with Actuarial Science Option 

or Computer Science Option 

Newly Added Course Information 

All new courses for this degree will initially 
be offered as a campus-based only. 
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Course Number STAT 2303 
Course Name Statistical Methods 
Section 001 
Description The goal of this course is to introduce students to 

statistical methods for analyzing data. Some of 
the topics included are: Describing Data, Basic 
Probability, Random variables, Normal and 
Binomial Distributions, Sampling Distributions, 
Confidence Intervals, Hypothesis testing, 
Correlation and Regression, Contingency table, 
Comparing two populations, ANOV A. 

By completing this course, the student will learn to 
perform the following: 
1) How to calculate and apply measures of 
location and measures of dispersion. 
2) How to apply discrete and continuous 
probability distributions to various business 
problems. 
3) Perform Test of Hypothesis as well as calculate 
confidence interval for a population parameter for 
single sample and two sample cases. Understand 
the concept of p-values. 
5) Compute and interpret the results of Simple 
Linear Regression and Correlation Analysis, 
ANOVA and F-test. 

Co-Requisite(s) STAT 2000 Statistical Packages Lab: 
Introduction to the statistical software SAS and R, 
including its use for common statistical analyses. 
A practical complement to the statistical 
methodology covered in STAT 2303. 

Prerequisite(s) MATH 2914 Calculus I 
Credit hours 3 
Semester offered Fall, Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Scott Jordan - Ph.D. Statistics 
this course • Dr. Weijia Jia - Ph.D. Statistics 

• Ms. Kristi Brown- M.S. Statistics 

Distance Ed class No 
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Course Number STAT 2000 
Course Name Statistical Packages Lab 
Section 001 
Description This lab is an introduction to the statistical 

software SAS and R, including its use for common 
statistical analyses. A practical complement to the 
statistical methodology covered in STAT 2303. 

The main point of this lab is to give the student a 
working start with the covered software SAS and 
R for the basic statistical analyses from STAT 
2303. The student can learn the use of these 
software in more depth in the subsequent 
statistical courses. Student can spend a lifetime 
using and mastering them. 

Co-Requisite(s) STAT 2303 Statistical Methods 
Prerequisite{s J None 
Credit hours 0 
Semester offered Fall, Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core 
Major 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Scott Jordan - Ph.D. Statistics 
this course • Dr. Weijia Jia - Ph.D. Statistics 

• Ms. Kristi Brown - M.S. Statistics 

Distance Ed class No 
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Course Number STAT 3113 
Course Name Regression Analysis 
Section 001 
Description This course introduces the methods for fitting and 

interpreting regression models. Topics include 
simple linear regression (SLR), multiple linear 
regression (MLR), model checking, variable 
selection methods, dummy variables, diagnostic 
measures, logistic regression, and time series 
analysis. Instruction will include the use of a 
statistical programming language. 

After completing this course, the student will be 
able to: 
• understand regression model and model 
assumptions in SLR and MLR; 
• Use SAS and/or R to get least square estimate, 
confidence interval, and do hypothesis for the 
parameters; 
• do the estimation and prediction by using the 
linear regression model; 
• do regression for the data with quantitative, 
qualitative predictors and both; 
• do model selection by using SAS and/or R; 
• check the model assumptions by residual plots 
and use some basic measures to remedy the 
model; 
• apply logistic regression for the dependent 
variable with two discrete values. 

Co-Requisite(s) None 
Prerequisite(s) An introductory statistics course or permission of 

instructor 
Credit hours 3 
Semester offered Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Scott Jordan - Ph.D. Statistics 
this course • Dr. Weijia Jia - Ph.D. Statistics 

• Ms. Kristi Brown - M.S. Statistics 
Distance Ed class No 
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Course Number STAT 3183 
Course Name Statistical Process Control 
Section 001 
Description This course is an introduction to statistical process 

control using Deming's philosophy for the 
improvement of quality, productivity, and 
competitive position. 
After completing this course, the student will be 
able to: 
• Collect and analyze data with emphasis on basic 
concepts of quality control. 
• Understand the importance of variability in 
statistical quality control. 
• Understand the role of statistics in engineering 
and quality improvement. 
• To learn various statistical tools of quality 
monitoring. 
• To learn the statistical and economical design 
issues associated with quality control. 
• To understand and implement various process 
capability analysis techniques. 

Co-Requisite(s) None 
Prerequisite( s)_ STAT 3153 Applied Statistics 
Credit hours 3 
Semester offered Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach 
this course • Dr. Scott Jordan - Ph.D. Statistics 

• Dr. Weijia Jia- Ph.D. Statistics 

Distance Ed class No 
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Course Number STAT 3203 
Course Name Actuarial Probability I 
Section 001 
Description In this course we develop knowledge of the 

fundamental probability tools for quantitatively 
assessing risk. The application of these tools to 
problems encountered in actuarial science is 
emphasized. A thorough command of the 
supporting calculus is assumed. A very basic 
knowledge of insurance and risk management is 
assumed . 

Students successfully completing this course 
should be able to use and apply the following 
Concepts: 
• Set functions including set notation and basic 
elements of probability 
• Mutually exclusive events 
• Addition and multiplication rules 
• Independence of events 
• Combinatorial probability 
• Conditional probability 
• Bayes Theorem I Law of total probability 
• Commonly used discrete random variables 

Co-Requisite(s) None 
Prerequisite(s) MATH 2934 Calculus Ill 
Credit hours 3 
Semester offered Fall 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach 
this course • Dr. Marcel Finan- Ph.D. Actuarial 

Mathematics 
Distance Ed class No 
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Course Number STAT 3213 
Course Name Actuarial Probability II 
Section 001 
Description This course is a continuation to STAT 3203. At the 

end of this course, a student is prepared to take 
Exam P of the Society of Actuaries. 
Students successfully completing this course 
should be able to use and apply the following 
Concepts : 
• Probability functions and probability density 
functions Mutually exclusive events 
• Cumulative distribution functions 
• Mode, median, percentiles, and moments 
• Variance and measures of dispersion 
• Moment generating functions 
• Transformations 
• Joint probability functions and joint probability 
density functions 
• Joint cumulative distribution functions 
• Central Limit Theorem 
• Conditional and marginal probability 
distributions 
• Moments for joint, conditional, and marginal 
probability distributions 
• Joint moment generating functions 
• Variance and measures of dispersion for 
conditional and marginal probability distributions 
• Covariance and correlation coefficients 
• Transformations and order statistics 
• Probabilities and moments for linear 
combinations of independent random variables 

Co-Requisite(s) None 
Prerequisite(s) STAT 3203 Actuarial Probability I 
Credit hours 3 
Semester offered Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Marcel Finan- Ph.D. Actuarial 
this course Mathematics 
Distance Ed class No 
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Course Number STAT 4113 
Course Name Categorical Data Analysis 
Section 001 
Description Statistical tools to analyze univariate and 

multivariate categorical responses. Emphasis is 
given to Generalized Linear Models, including 
logistic regression and loglinear models. 
By completing this course the student will be able 
to perform the following: 

• Students will be able to select the appropriate 
statistical methodology for the analysis of 
categorical data. 
• Justify the basic theoretical models for 
categorical data. 
• Conduct and/or actively participate in the 
modeling and analyzing of categorical data. 
• Interpret results from contingency tables or 
generalized linear models that evaluate 
relationships between categorical variables 
• Communicate, both verbally and in writing , 
results with non-statisticians 
• Analyze categorical data using statistical 
software 

Co-Requisite(s) None 
Prerequisite(s) STAT 3113 Regression Analysis 

Credit hours 3 
Semester offered Fall 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Scott Jordan - Ph.D. Statistics 
this course • Dr. Weijia Jia - Ph.D. Statistics 

• Ms. Kristi Brown - M.S. Statistics 
Distance Ed class No 
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Course Number STAT 4153 
Course Name Experimental DesLgn and Analysis 
Section 001 
Description This course introduces students to both design 

and analysis of experiments as well as statistical 
computing. SAS and JMP will be the primary 
software for this course. Topics will include basic 
principles of experimental design, 
randomization, replication , completely randomized 
design, randomized blocks, Latin 
squares, complete and incomplete block 
designs, factorial design, blocking in factorial 
design, 2k factorial design, blocking and 
confounding in 2k factorials, fractional factorial 
designs, blocking in fractional factorials , 
experiments with random factors, nested and 
split-plot designs, analysis of 
covariance, repeated measures, regression, 
ANOVA, and follow-up analysis, sample size 
determination. Other topics may be discussed if 
time permits. 
After completing this course, the learner will be 
able to: 
• understand the principles, models and 
strategies commonly used for experimental 
design; 
• construct appropriate experiments 
to effectively address research questions; 
• use statistical software to correctly analyze data 
collected from designed experiments and draw 
appropriate statistical conclusions. 

Co-Requisite(s) None 
Prerequisite(s) An introductory statistics course or permission of 

instructor 
Credit hours 3 
Semester offered Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Scott Jordan - Ph.D. Statistics 
this course • Dr. Weijia Jia - Ph.D. Statistics 

• Ms. Kristi Brown- M.S. Statistics 
Distance Ed class No 
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Course Number STAT 4283 
Course Name Financial Mathematics I 
Section 001 
Description This is an introductory course in Financial 

Mathematics. The student will learn about the 
different types of interest (simple interest, discount 
interest, compound interest), annuities, debt 
retirement methods, investing in stocks and 
bonds. 
Students successfully completing this course will 
be able to understand: 
• and to perform calculations relating to present 
value, current value, and accumulated value 
• and to calculate present value, current value, 
and accumulated value for sequences of non-
contingent payments (annuities) 
• key concepts concerning loans and how to 
perform related calculations 
• key concepts concerning bonds, and how to 
perform related calculations 

Co-Requisite(s) None 
Prerequisite(s) MATH 2914 Calculus I 
Credit hours 3 
Semester offered Fall 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach 
this course • Dr. Marcel Finan - Ph.D. Actuarial 

Mathematics 
Distance Ed class No 
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Course Number STAT 4293 
Course Name Financial Mathematics II 
Section 001 
Description This is a continuation of STAT 4283. Topics 

include Loans, bonds, cash flow and portfolios, 
immunization, derivatives and options. At the end 
of this course, a student is prepared to take Exam 
FM of the Society of Actuaries. 
Students successfully completing this 
course should be able to understand: 
• key concepts concerning yield curves, rates of 
return, and measures of duration and convexity, 
and how to perform related calculations 
• key concepts concerning cash flow matching 
and immunization, and how to perform related 
calculations 
• key concepts concerning interest rate swaps, 
and how to perform related calculations 
• key concepts concerning the determinants of 
interest rates, the components of interest, and 
how to perform related calculations. 

Co-Requisite(s) None 
Prerequisite(s) MATH 4283 Financial Mathematics I 
Credit hours 3 
Semester offered Spring 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach 
this course • Dr. Marcel Finan - Ph.D. Actuarial 

Mathematics 
Distance Ed class No 

Course Number STAT 4393 
Course Name Statistical Learning 
Section 001 
Description This course is directed towards advanced 

undergraduates or master's students in statistics 
or related quantitative fields. The focus of the 
course is an accessible overview of the field of 
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statistical learning and provide the students with 
valuable hands-on experience by illustrating how 
to implement each of the statistical learning 
methods using R. Topics covered include: Linear 
Regression, Logistic Regression, Linear 
Discriminant Analysis, K-Nearest Neighbors, 
Cross-Validation, Bootstrap, Variable 
Selection, Shrinkage Methods, Dimension 
Reduction, Considerations in High Dimensions, 
Polynomial Regression, Generalized Additive 
Models, Decision Trees, Bagging, Random 
Forests, Boosting, Support Vector Machines, 
Principal Components Analysis, Clustering, and 
more. 
After completing this course, the learner will be 
able to: 
• Identify supervised (regression, classification) 
and unsupervised (clustering) learning problems. 
• Understand the fundamental idea behind 
statistical learning methods, know the pros and 
cons of each method . 
• Understand the limitations of linear models and 
understand the nonlinear alternatives. 
• Explain the challenges with high dimensional 
data and have a basic understanding of linear 
model selection and regularization. 
• Formulate a mathematical solution to the real-
world problems and implement the statistical 
learning methods by using statistical computing 
package. 

Co-Requisite(s) None 
Prerequisite{s) STAT 3113 Regression Analysis 

Credit hours 3 
Semester offered SQ_rin_g 
General Education This course does not satisfy the general education 

curriculum. 
Core X 
Major X 
Courses that satisfy Gen None 
Ed requirements 
Faculty who can teach • Dr. Weijia Jia - Ph.D. Statistics 
this course • Dr. Xinli Xiao - Ph.D. Mathematics 

Distance Ed class No 
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Identify required general education courses, core courses and major courses. 

General Education Courses 
6 hours English 
3 hours Mathematics 
8 hours science with lab 
3 hours US HisUGov. 
6 hours Social Science 
6 hours FAH ,!I.. 
3 hours COMM)$ 

35 hours total 

Bachelor of Science in AJ,mlied Statistics with 
Actuarial Science 0Qtion: Core Courses (64hrs} 

MATH 2924 Calculus II 
MATH 2934 Calculus III 
MATH 2703 Discrete Mathematics 
MATH 3243 Differential Equations I 
MATH 4003 Linear Algebra 
MATH 4971 Senior Seminar 
BUAD 2003 Business Info Systems 
BDA 2003 Bus. Problem Solving 
COMS 2 104 Found. Computer Prog. I 
ECON 2003 Principles of Economics I 
ECON 2013 Principles of Economics II 
ACCT 2003 Accounting Principles I 
ACCT 201 3 Accounting Principles II 
STAT 2303 Statistical Methods 
STAT 3153 Applied Statistics 
STAT 3113 Regression Analysis 
STAT 3203 Actuarial Probability I 
STAT 3213 Actuarial Probability II 
STAT 4283 Financial Mathematics I 
STAT 4293 Financial Mathematics II 
STAT 41 53 Experimental Design and Analysis 
64 hours 

TOTAL HOURS: 120 
MAJOR HOURS: 64 
UPPER DIVISION HOURS : 40 
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Bachelor of Science in AQJ!lied Statistics with ComQuter 
Science OQtion: Core Courses (55hrs} 

MATH 2924 Calculus II 
MATH 2934 Calculus III 
MATH 2703 Discrete Mathematics 
MATH 3243 Differential Equations I 
MATH4003 Linear Algebra 
MATH 497 1 Senior Seminar 
STAT 2303 Statistical Methods 
STAT 3153 Applied Statistics 
STAT 3113 Regression Analysis 
STAT 411 3 Categorical Data Analysis 
STAT 4153 Experimental Design and Analysis 
STAT 41 63 Mathematical Statistics 
BUAD 2003 Business Info Systems 
BDA 2003 Bus. Problem Solving 
BDA 3053 Bus. Data Analysis 
COMS 2104 Found. Computer Prog. I 
COMS 2203 Found. Computer Prog. II 
COMS 221 3 Data Structures 
55 hours 

TOTAL HOURS: 120 
MAJOR HOURS: 55 
UPPER DIVISION HOURS: 40 



Identify courses currently offered by distance technology (with an asterisk*) and 
endnote at the end of the document. 
All new courses are campus-based only. 

Indicate the number of contact hours for internship/clinical courses. 
The number of contact hours for the internship will vary according to placement with 
different employers. 

State the program admission requirements. 
Program Admission/Requirements (Arkansas Tech University's admission policy) 

New students to Arkansas Tech University must submit an application for admission, 
college entrance exam scores, a record documenting completion of secondary 
requirements, and proof of immunization documenting 2 MMR. If you have concurrent 
college credit, an official transcript from that institution is required. For Advanced 
Placement (AP), College Level Examination Program (CLEP), or International 
Baccalaureate (/B) credit, original score reports or a certified copy from your high 
school will need to be submitted prior to credit being awarded. A minimum criterion for 
exam scores and grade point average is listed below: 

1. Composite ACT score of 19 or above, composite SAT score of 990 or above on 
the RSAT scale of 1600 or a composite SAT score of 1330 on the former SAT exam 
with a scale of 2400, or a composite Next Generation ACCUPLACER score of 246. 
Note: The ACT Writing exam is not required for admission purposes. 

2. Completion of graduation requirements from a public secondary school, private 
secondary school, or a home school program documenting a minimum 2.0/4.0 
cumulative grade point average, and completion of the university's secondary school 
core curriculum, OR minimum GED score of 600. 

Students who have scored accordingly on an Advanced Placement (AP), College 
Level Examination Program (CLEP), or International Baccalaureate (18) can earn 
credit toward graduation at Arkansas Tech University by receiving a qualifying score 
on the examinations. These credits can satisfy general education requirements. AP, 
CLEP, and IB scores should be documented on your application for admission. 
Submit official score reports or readable copies embossed by your high school to the 
Office of Admissions. Students who have earned an International Baccalaureate (/B) 
should submit their IB transcript for evaluation. Students who successfully complete 
the International Baccalaureate Diploma Programme can earn credit toward 
graduation at Arkansas Tech University. 

Freshmen who do not meet unconditional admission requirements will be conditionally 
admitted with a minimum composite ACT score of 15, composite SAT score of 830 or 
above on the RSA T scale of 1600 or a composite SAT score of 1060 on the former 
SAT exam with a scale of 2400, or a composite Next Generation ACCUPLACER 
score of 229, and by completing college core with a 2.0/4.0 grade point average or 
minimum GED score of 600. 
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Describe specified learning outcomes and course examination procedures . 

• Arkansas Tech University 

Academic Cycle: New Program Proposal 
Program: Bachelor of Science in Applied Statistics with Actuarial Science Option or Computer 
Science Option 

Program Learning Courses Means of Criteria for 
0 bj ectives/Standards Objectives/ (program Assessment Success 
(align with mission) Outcome core) (direct and (performance 

Assessment indirect standard) 
(3-5 unless measures) 
otherwise 
specified) 

POl: L01: MATH 2914, Tests, quizzes, High Pass 90-
Demonstrate 2924,2934- assigrunents 100% 

Have solid competence with Calculus I-III Pass 70-89% 

background in 
mathematical 
skills needed for MATH 4003-mathematics, 
statistics, Linear Algebra probability, and 

statistical theory including 
calculus MATH 2703-
foundations, Discrete Math 
linear algebra, 
symbolic and MATH 3243-
abstract thinking Differential 

Equation 

L02: STAT 3153 -
Demonstrate Applied 
understanding of Statistics 
the 
fundamentals of STAT 4163-
probability and Mathematical 
statistical theory Statistics 

P02: LO 1 : Have good STAT 2303- Tests, quizzes, High Pass 90-

Demonstrate good understanding of Statistical assignments; 100% 

working knowledge exploratory data Methods hands-on projects Pass 70-89% 

of the most analysis, basic 

commonly used statistical 
inference, and statistical methods 

and design of studies limitations ofthe 
procedures 
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L02: STAT 4153 -
Demonstrate Experimental 
knowledge of Design and 
efficient design Analysis 
and analysis of 
experiments 
for standard 
situations 

L03: Be able to STAT 3113-
apply Regression 
appropriate Analysis 
statistical 
modeling tools STAT 4113-
to analyze data, Categorical 
interpret the Data Analysis 
results with 
proper scope of STAT 4393 -
conclusions Statistical 

Learning 

P03: L01: COMS 2104 - Tests, quizzes, High Pass 90-

Have good mastery Understand the Foundations of hands-on 100% 

of statistical basic Computer assignments Pass 70-89% 

computing skills and programming Programming I 

computer algorithms and 

programming ability logic 

to manage and 
analyze data 

L02: Implement STAT 2303-
professional Statistical 
statistical Methods 
software 
packages for STAT 4393 -
statistical Statistical 
computing and Learning 
demonstrate BUAD 2003 -
competence in Business 
with database Information 
management Systems 
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P04: L01: Be able to STAT 2303 - Tests, quizzes, High Pass 90-

Communicate explain Statistical assignments 100% 

effectively (written statistical ideas, Methods Pass 70-89% 

and oral) with skills methods, and 
results in collaboration 
effectively to COMM 2173 -

(within and between 
disciplines) and statistical and Business and 

non-statistical Professional 
teamwork 

audiences Speaking 

MATH 4971 
Senior Seminar 
in Mathematics 
(Internship I 
Capstone 
Project) 

P05: L01: STAT 3203 & Tests, quizzes, High Pass 90-

Demonstrate Demonstrate 3213 - assignments 100% 

competence as an knowledge of Actuarial Pass 70-89% 

actuary/data analyst fundamental Probability 

by mastering the probability tools 
for STAT4283 & 

career choice related 
quantitatively 4293 -

skills 
assessing risk Financial 
and basic Mathematics 
financial 
mathematics 

L02: Be able to STAT 3183 -
implement Statistical 
various Process Control 
statistical tools 
for quality 
monitoring 
commonly used 
in industry 
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Assessment Plan Implementation 

Assessment CPGEFormor CPGE System Actual Results Use of Results 
Department or Department Obtained for 

Method Method (CPGE Report Improvement 
or Department 

Method) 
Course Department of Department of Review and Course, 
Embedded Mathematics and Mathematics and analyze instructional or 

Statistics utilizes Statistics utilizes departmental program 
Faculty Course Faculty Course assessment data. changes. 
Assessment Assessment 
Report. Report. 

Assessment data 
will be 
submi tted 
annually. 

Indirect and Graduates will Graduates will Analyze survey Program and 
Direct complete exit complete exit results Curriculum 
Measures survey in the survey in the changes 
Alignment MATH 4971. A MATH 497 1. A 

survey will be survey will be 
sent to those sent to those 
providing an providing an 
internship. internship. 

Continuous Improvement Plan 
Summarize each category from assessment results and conclusions. 

Categories of Improvement: Recommended Changes: 
A. Student Learning Course Embedded Student Learning Outcome 

Assessment 
B. Instruction and Course Embedded Student Learning Outcome Assessment 

Curriculum 
C. Assessment Evaluate assessment from Student Learning Outcome 

results 
D. Program Quality Evaluate changes from Student and Employer Satisfaction 

Surveys 
E. Budget Budget requests supported by student learning and 

program assessment. 
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Blank Student Evaluation Form for Faculty 

Arkansas Tech University 

Evai_Base_201820 

Question 1 

Student Evaluation of Faculty Survey 

Question 2 

Please answer the following questions about your commitment to this course: 

Question 3 

How often d1d you attend this course? 

(4) Atw:Jys 

0 

Question 4 

(3) F~uendy 

0 
(2) Rar~ty 

0 
( 1 ) N~ver 

0 

On average, how many hours per week did you spend on this course outside of class (Examples· 
homework, read1ngs, revieWing notes, complebng weekly assignments, etc.)? 

(5) 0 hours 

0 
(4) 1·3 hours 

0 

• RevHSed OptiOnS • Do Not Calo.tale Mun/Std 

Question 5 

(3) 4-0 hours 

0 

How satJsfJed were you with your effort in this course? 

(~) V~ Sausfied 

0 

(4 ) Satisfied 

0 
(3 ) Un sure 

0 

37 

(2)7-10 hours 

0 

(2) Dissatisfied 

0 

(I) mor~ than 1 0 hours 

0 

( 1) V~ry D1ssabsfied 

0 
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Arkansas Tech University 

Eval Base 201820 

Question 6 

What is your expected grade in th1s course? 

(5) A (4 ) 8 (3) C 

0 0 0 

• lnclud~ Non-Nu,.,.nc OpiJOn • R~ve<!>ed Optoons • Do No! Calculate Mean/Stci 

Question 7 

(2 ) 0 

0 

What could you have done to be a more effective Ieamer in this course? 

Question 8 

(I) F 

0 

(0 ) Cou~e Not 
Graded 

0 

Please answer the following questions about classroom materials and university 
resources: 

Question 9 

Did you utilize resources outs1de the classroom for this course (Examples: writing lab, adviSing center, 
tutoring, or other similar resources)? 

(2) Yes 

0 
(l) No 

0 

38 

(0 ) No~ Available 

0 
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Arkansas Tech University 

Eval_8ase_201820 

Question 10 

If yes, wh1ch resources d1d you ubhze? (Check all that apply) 

0 (4 ) Wri1lng Lab 

0 (3 ) Advising Center 

0 (2 ) On-Campus Tutonng 

0 ( 1) Other 

Question 11 

Did you have access to (rent, purchase, or borrow) the required course materials (Examples: textbook, 
online access code, etc.)? 

(3) Yes 

0 

( 2 ) Some 

0 
( 1) No 

0 

• OuMuon has brancheO logiC • Include Non-Numenc OpiJOn • Rev~ OpbOns • Do Not Calculate Mun'Std 

Question 12 

The required course materials vtere valuable to my success in this course. 

(5) Strongly Agret' 

0 

Question 13 

(4 ) Agree 

0 
(3) Neutra' 

0 
(2) 0 isagrH 

0 

(1) Svongly OisagrH 

0 

Otd the mstructor(s) provide supplemental matenals (Examples: handouts, visuals, online resources, etc.)? 

(2) Yes 

0 

39 

( l)No 

0 
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Arkansas Tech University 
Evai_Base_201820 

Question 14 

Did the physacal space the course was held an (Examples· classroom, lecture hall, laboratory, etc ) 
negabvely impact your leamang? 

(2)Ye~ 

0 
(l)No 

0 
(0) Onhne!NOI Applicable 

0 

Question 15 

If you answered 'YES' to the previous questoo, please explain how the phystcal space negabvely tmpacted 
your leamtng 

Question 16 

Please answer the following questions about the instructor: 

Question 17 

I sought the mstructor out for assistance (Examples: after class, office hours, ematl, phone, etc.) 

(2) Yes 

0 

40 

(1)No 

0 
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Arkansas Tech University 
Eva I_ Base _201820 

Question 18 

~en I had questions or needed assrstance, my instructor was available. 

(5) Strongty Agree 

0 

Question 19 

(4) Agree 

0 

(3) Neutral 

0 
(2)Di~gree 

0 

~en I had questions or needed assistance, the instructor was willing to help. 

(1) Strongly Oos3gree 

0 

(2) Yes 

0 
(I) No 

0 
(0) I dod not seek out 3ssistanoe 

0 

• Ouullon has bl-anch~ logoc • lndu~ Non-Numenc OpiJOn • Reo~~~ OptiOns • Do Not ~le Meal\ 'Sid 

Question 20 

If you answered no to the previOUs question please explain. citing specific examples if possible. 

Page 5 of 8 
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Arkansas Tech University 

Evai_Base_201820 

Question 21 

(5) Strongly AgrK 

TM onsr.ructor 0 
incorpo<ated examples 
that ful't"*<ed my 
undersundong of oourse 
topocs. 

The instructor 0 
communoC.lted guode~nes 
and expectauons cl£arty. 
and evaluated we>!\ 
accordingly. 

The onstructor was wei - 0 
Otganized and prepared 
fo< class 

The instructor 0 
~str.ued a clear 
understandong of oourse 
topocs. 

TM instructor provided 0 
timely 1...-dba~ on 
assignments. 1ests. 0< 

d iSCUSStOnS 

TM instructor acted in a 0 
professoonal manner and 
trl!ated students wah 
~spe<:t. 

The onstructor created an 0 
envoronmentlhat W.lS 

condUCIVe 10 t.among 

The onstrue10r was 0 
prolic1ent on Engksh 

• RevHSed OpllOns • Te-am Ta.IQht Quest.on 

Question 22 

(4 ) Agree 

0 

0 

0 

0 

0 

0 

0 

0 

Please rate your instructor's overall performance 

(5) ExceiJ.m 

0 
(4 ) Very Good 

0 

• Reve<SEC OpllOns • Team Taught Quesl#l 

(3 ) Good 

0 

42 

(3) Neuiral 

0 

0 

0 

0 

0 

0 

0 

0 

(2) Dis.agree 

(2)Poor 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( 1) S lrongly 
015agr~ 

0 

0 

0 

0 

0 

0 

0 

0 

(1) Very Poor 

0 
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Arkansas Tech University 

Evai_Base_201820 

Question 23 

Please answer the following open response questions: 

Question 24 

What were the strengths of this course? 

Question 25 

Do you have any construcllve suggesbons on tl'fl>rOvmg this course? 
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Arkansas Tech University 

Evai_Base_201820 

Question 26 

Do you have any addrtJonal comments about the Instructor? 

• T~am Taught Oueston 

Include information received from potential employers about course content. 
In the employer support letters, potential employers indicate that the new Applied 
Statistics program is well designed and meet industry standards. Most employers 
emphasize the importance of the mathematical skills, computer programming skills, 
database management skills, and the use of advanced analytics software (SAS, R 
and/or Python, etc.), which are all incorporated in the design of the proposed program. 

Provide institutional curriculum committee review/approval date for proposed 
program. 
TBA 

FACULTY 
List the names and credentials of all faculty teaching courses for the proposed 
program. Include college/university awarding degree; degree level; degree field; 
subject area of courses faculty currently teaching and/or will teach. (For 
associate degrees and above: A minimum of one full-time faculty member with 
appropriate academic credentials is required.) 

Dr. Scott Jordan !Associate B.S. Mathematics, Southern Arkansas 
Professor of University, 1985 
Mathematics M.S. Statistics, University of 

!Arkansas, 1988 
Ph.D. Statistics, University of 
Louisiana at Lafayette, 1994 
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Dr. Marcel Finan Professor of B.S. 
Mathematics Mathematics, Haigazian University, 1984 

M.S. Mathematics, American University 
pf Beirut, 1987 
M.S. Applied Mathematics, University of 
!Tennessee, 1992 
Ph.D. Actuarial Mathematics, University 
pf North Texas, 1998 

Dr. Weijia Jia V\ssistant B.S. Mathematics, Hunan University of 
Professor of Science and Technology, 2006 
Statistics M.S. Mathematics, Nankai University, 

2010 
Ph.D. Statistics, Kansas State University, 
2018 

Dr. Xinli Xiao V\ssistant B.S. Mathematics, Wuhan University, 
Professor of 2007 
Mathematics M.S. Mathematics, Nankai University, 

2010 
Ph.D. Statistics, Kansas State University, 
2016 

Mrs. Instructor of B.S. Mathematics, University of 
Kristi Spittler Brown Mathematics Arkansas, 1997 

M.S. Statistics, University of 
Arkansas, 1999 

Indicate lead faculty member or program coordinator for the proposed program. 
Dr. Weijia Jia 

Total number of faculty required for program implementation, including the 
number of existing faculty and number of new faculty. For new faculty, provide 
the expected credentials/experience and expected hire date. 

Number of Faculty Required for Implementation 
We already have an assistant professor of statistics, an associate professor of statistics, and 
will need an instructor of statistics position which can result from converting an instructor of 
mathematics currently in the Department of Mathematics and Statistics. 

For proposed graduate programs: Provide the curriculum vita for faculty teaching 
in the program, and the expected credentials for new faculty and expected hire 
date. Also, provide the projected startup costs for faculty research laboratories, 
and the projected number of and costs for graduate teaching and research 
assistants. 

N/A 
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DESCRIPTION OF RESOURCES 

• Current library resources in the field 

MathSciNet - database of reviews, abstracts and bibliographic infonnation for comprehensive 
coverage of mathematics and statistics topics 

Web of Science - a comprehensive full-text and review research database that would include 
content relevant to different aspects of statistics 

Business Insights: Global -- offers a comprehensive and convenient way to find case studies, in­
depth statistical data coupled with deep research 

E-journals and publications to which A TU has full-text access: 
Statistics 
Annals of Applied Statistics (ISSN: 1941-7330) 
Annals of Applied Probability (2168-873 7) 
Journal of the American Statistical Association (1537-274X) 
Journal of the Royal Statistical Society. Series B, Statistical Methodology (1467-9868) 
Annals of Statistics (2168-8966) 
Biometrika (1 464-351 0) 
Journal of Applied Statistics (1360-0532) 
Journal ofBusiness & Economic Statistics (1537-2707) 
Computational Statistics ( 1613-9658) 
Business Statistics (0083-2545) 

Actuarial Science 
Annals of Actuarial Science (1748-5002) 
Benefits Quarter! (2168-3336) 
North American Actuarial Journal (2325-0453) 
European Actuarial Journal (2190-9741) 
British Actuarial Journal (2044-0456) 
Journal of Risk & Insurance (1539-6975) 

Data Analysis 
Advances in Data Analysis and Classification (1862-5355) 
Intelligent data analysis ( 1571 -41 28) 
Lifetime data analysis (1572-9249) 
Statistical Analysis and Data Mining (1932-1 872) 
Machine Learning (1573-0565) 
Journal of Data Science (1680-743X) 
Data Science Journal (1683-1470) 

ATU presently has 69 books in our collection dated 2008 or later that are listed with the subject 
'·Statistics", "Actuarial Science", or "Data Analysis". 
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• Current instructional facilities including classrooms, instructional equipment 
and technology, laboratories (if applicable) 

A TU has more than 40 computer labs across the campus, including 12 computer 
classrooms could be used for teaching or student use and 6 for restricted class use. 
Students can get access to computers in the library and technology center. The current 
resources (computer lab, software, etc.) are adequate for the proposed Applied 
Statistics program. 

• New instructional resources required, including costs and acquisition plan 
None 

NEW PROGRAM COSTS - Expenditures for the first 3 years 
• New administrative costs- none for the first year; this program will be housed in 

the Department of Mathematics & Statistics and the administrative structure that is 
currently in place is sufficient. 

• New faculty 
o None for the first 3 years. 
o Will need an instructor of statistics position which can result from converting 

an instructor of mathematics position currently in the Department of 
Mathematics and Statistics with an increase in salary cost of at most $7, 750 
according to CUPA numbers. 

• New library resources and costs 
o None; the existing resources are adequate. 

• New/renovated facilities and costs 
o None; the existing facilities are adequate. 

• New instructional equipment and costs 
o None; the Department of Mathematics & Statistics currently provides 

specialized software and will continue to do so. 
• Distance delivery costs 

o None 
• Other new costs 

o None 
If no new costs required for program implementation, provide explanation. 
N/A 

SOURCE OF PROGRAM FUNDING - Income for the first 3 years of program 
operation; If there will be a reallocation of funds, indicate from which 
department, program, etc. Funds will be reallocated within the Department of 
Mathematics & Statistics. In addition, administration supports this new degree and will 
allocate funds for salary cost of converting an instructor of mathematics position to an 
instructor of statistics position. 
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Projected enrollment: Approximately 20 students for the first-year enrollment and 
may increase after the first year 

State general revenue per student: $30,515,632 from State of Arkansas; this all 
goes into one general revenue fund; this is the amount that the VP of Administration 
and Finance distributes to the academic departments based on student semester 
credit hour production. 

Tuition and Fees 2018-19 

Tuition and Fees are subject to change as necessary. Please Note: Students using 
the Nelnet Business Solutions (formerly FACTS Tuition Management) Budget 
Plan: The Student Accounts Office may adjust your tuition payment plan for any 
financial aid disbursed and any additional charges incurred. Tuition and Fees are due 
on or prior to the first day of class for each semester that the student is enrolled in. 

All undergraduate students who are legal residents of states which are contiguous to 
Arkansas (specifically, Louisiana, Mississippi, Missouri, Oklahoma, Tennessee, or 
Texas) shall receive a waiver of out-of-state tuition charges. 

However, if you qualify as a low income student, your financial aid package could 
result in a lower cost and in some instances may cover all costs. 

Undergraduate Tuition Rates (copied from 2018-2019 catalog) 

Hours 
Resident Non-Resident 

Fees (In-State) (Out-of-State) 
1 226.00 452.00 76.25 
2 452.00 904.00 152.50 
3 678.00 1,356.00 228.75 
4 904.00 1,808.00 305.00 
5 1,130.00 2,260.00 381.25 
6 1,356.00 2, 712.00 457.50 
7 1,582.00 3,164.00 533.75 
8 1,808.00 3,616.00 610.00 
9 2,034.00 4,068.00 686.25 
10 2,260.00 4,520.00 762.50 
11 2,486.00 4,972.00 838.75 
12 2, 712.00 5,424.00 915.00 
13 2,938.00 5,876.00 991.25 
14 3,164.00 6,328.00 1,067.50 
15 3,390.00 6,780.00 1,143.75 
16 3,616.00 7,232.00 1,220.00 

48 



H Resident Non-Resident r: 
ours (In-State) (Out-of-State) ,.-ees 

17 3,842.00 7,684.00 1,296.25 
18 4,068.00 8,136.00 1,372.50 
19 4,294.00 8,588.00 1,448. 75 
20 4,520.00 9,040.00 1,525.00 
21 4, 746.00 9,492.00 1,601.25 
22 4,972.00 9,944.00 1,677.50 

UNDERGRADUATE & GRADUATE FEES 
Fee Title 
Technology Operations Fee 
Facilities Fee 
Student Activity Fee 
Instructional Support Fee 
Public Safety Fee 
Library Fee 

Health & Wei/ness Fee 

Undergraduate 
16. 50 per Credit Hour 
16.00 per Credit Hour 
2. 50 per Credit Hour 
11 . 00 per Credit Hour 
2. 25 per Credit Hour 
1. 00 per Credit Hour 

7. 75 per Credit Hour 

Athletic Student Fee 19.25 per Credit Hour 
Online! Mixed Technology Fee 10 00 C d"t H . per re 1 our 

OTHER FEES 
Fee Title 
International Student Service Fee 

PO Box Fee (required on-campus students) 

Auto Registration (each hangtag) 
Late Registration Fee 
Drop/Add Course Change Fee 
Techfit 
Reinstatement Fee (if classes are canceled for Non­
Payment of Account) 

Graduate 
16.50 per Credit Hour 
16.00 per Credit Hour 
2. 50 per Credit Hour 
11. 00 per Credit Hour 
2.25 per Credit Hour 
1. 00 per Credit Hour 
7. 75 per Credit Hour 

19.25 per Credit Hour 

10.00 per Credit Hour 

Amount 
30.00 
15.00/Faii/Spring; 
15.00 Summer term 
45.00 
25.00 
10.00 
25.00 per term 

100.00 

In addition to Reinstatement Fee (if classes are canceled for 
25 00 

Non-Payment) a Late Registration Fee will also be assessed · 
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ROOM CHARGES - PER SEMESTER 

Residence Hall 

Brown Hall 
Critz Hall 
Hughes Hall 
Turner Hall 
Wilson Hall 
Jones Hall 
Tucker Hall 
Baswell Hall 
M Street Hall 
Nutt Hall 
Paine Hall 
South Hall 
Stadium Suites 
Caraway Hall -
Sorority Housing 

University 
Apartments 
University Commons -

Single 
(Private Room) 
2,144.82 
2,144.82 
2,144.82 
2,144.82 
2,144.82 
2,374.51 
2,374.51 
2, 771.06 
2, 771.06 
2, 771.06 
2,771.06 
2, 771 .06 
2, 771.06 

2,256.06 

4 Bedroom (Per 3,025.11 
Semester) 
University Commons -
2 Bedroom (Per 3, 758.47 
Semester) 
Vista Place (Per 
Semester) 

3,025.11 

Double 

1,744.82 
1,744.82 
1,744.82 
1,744.82 
1,744.82 
1,974.51 
1,974.51 
2,371.06 
2,371 .06 
2,371.06 
2,371.06 
2,371.06 
2,371 .06 

1,856.06 

BOARD CHARGES - PER SEMESTER 
Plan 
Tech Platinum 1 - Unlimited Meals + $100 DCB 
Tech Platinum 2 - Unlimited Meals + $175 DCB 
Tech Gold 1 -210 Meals per semester+ $100 DCB 
Tech Gold 2-210 Meals per semester+ $175 DCB 
Tech Silver 1 - 10 Meals per week+ $100 DCB 
Tech Silver 2- 10 Meals per week+ $175 DCB 

Triple 

n/a 
nl a 
n/a 
nl a 
nl a 
n/a 
nl a 
2,134.16 
2,134.16 
2,134.16 
2,134.16 
2,134.16 
2,134.16 

1,622.00 

Plan D - 65 Meals per semester plus $100 DCB - Commuter Plan 
Plan E - 40 Meals per semester plus $100 DCB - Commuter Plan 
Plan F - DCB Only Plan $500 DCB - Commuter Plan 
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Quad 

1,570.75 
1,570.75 
1,570. 75 
1,570.75 
1,570.75 
n/a 
nl a 
n/a 
n/a 
n/a 
nl a 
nl a 
n/a 

nl a 

Amount 
1,589.00 
1,664.00 
1,449.00 
1,524.00 
1,358.00 
1,433.00 
602.00 
431.00 
500.00 



Ex ense to student for 3 hours 

!Tuition 
!Technology Operations Fee 

!student Activity Fee 
!Instructional Support Fee 
!Facilities Fee 

!Health and Wei/ness Fee 

!Athletic Student Fee 
lpubfic Safety Fee 

!Library Fee 
Student Union/Recreation Center Fee 
(on average) 
!Books and supplies 
jTOTAL Cost to Student 

Program Revenue for 3 hours 

Out-of-State {3 hours) 

$696.00/Tuition 

$49.50jTechnology Operations Fee 
$7.50jStudent Activity Fee 

$36.75 llnstructional Support Fee 
$54.oo1Facilities Fee 

$25.50 jHealth and Wei/ness Fee 
$60.ool/4 thletic Student Fee 

$6.75 jPublic Safety Fee 

$3.75jUbrary Fee 
Student Union/Recreation 

$12.00 Center Fee (on average) 

1$1251.751 

A conservative estimate of enrollment is 20 students per year. 

In-State (3 hours, 20 students) Out-State (3 hours, 20 students) 

Total: Total: 
20 students x 1251.75 = 25,035 20 students x 1947.75 = 38,955 

Faculty expense to deliver 3 hours: 
Faculty Expense (3 Faculty Expense (3 
hours & 90% CUPA) hours & 90% CUPA) 
Assistant Professor $ 7,489.13 Assistant Professor $ 7,489.13 
Associate Professor $ 7, 969.50 Associate Professor $ 7,969.50 
Professor $ 9,221.13 Professor $ 9,221.13 

u · "t R mvers1 cy evenue f 3 h or ours (Difference between program revenue and faculty salary) 
Assistant Professor Associate Professor Professor 

$1392 

$49.50 

$7.50 

$36.75 

$54.00 

$25.50 

$60.00 

$6.75 

$3.75 

$12.00 

$300.00 
$1947.75 

InState $25,035- $7,489.13 = $25,035-$7,969.50 = $25,035- $9,221.13= 
$17,545.87 $17,065.50 $15,813.87 

Out of State $38,955- $7,489.13 = $38,955 - $7,969.50 = $38,955- $9,221.13 = 
$31,465.87 $30,985.50 $29,733.87 

51 



ORGANIZATIONAL CHART REFLECTING NEW PROGRAM 
Proposed program will be housed in the Department of Mathematics and Statistics in the 
College of Natural & Health Science. 

SPECIALIZED REQUIREMENTS 

\"Kc- Ptntdtnt f01 
Admuus1n1100 aodFWl.llCt 

If specialized accreditation is required for program, list the name of accrediting 
agency. 
None at this point. 

Indicate the licensure/certification requirements for student entry into the field. 
For students to enter the program, they must be a graduate from a public-school 
system. 

Provide documentation of Agency/Board review/approvals (education, 
nursing- initial approval required, health-professions, counseling, etc.) 
None 

BOARD OF TRUSTEES APPROVAL 
Provide the date that the Board approved (or will consider) the proposed program. 
TBD 

Provide a copy of the Board meeting agenda that lists the proposed program, and 
written documentation of program/unit approval by the Board of Trustees prior to the 
Coordinating Board meeting that the proposal will be considered. TBD 
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SIMILAR PROGRAMS 
List institutions offering program 

With the recent rise of Big Data and Data Science, the demand for analytic skills 
has increased substantially. Programs in Applied Statistics with emphasis on 
Data Science or Actuarial Science are offered in a number of well-known 
universities in the US. Some of the current undergraduate and master's 
programs are listed below: 

Undergraduate programs 

• The University of Iowa 
B.S. in Actuarial Science 
B.S. in Statistics (Business, Industry, Government, and Research track) 
B.S. in Statistics (Statistical Computing and Data Science track) 

• University of California, Santa Barbara 
B.S. in Actuarial Science 
B.S. in Statistical Science (Applied Statistics track) 

• University of California, Davis 
B.S. in Statistics (Applied Statistics track) 
B.S. in Statistics (Computational Statistics track) 
B.S. in Statistics (Statistical Data Science track) 

• Rochester Institute of Technology 
B.S. in Applied Statistics and Actuarial Science 

• University of Illinois at Chicago 
B.S. in Statistics (Concentration in Applied Statistics) 

• Purdue University 
B.S. in Statistics (Applied Statistics Option) 

Master~ s programs 

• Purdue University 
M.S. Statistics Degree in Applied Statistics 

• The Pennsylvania State University 
Master of Applied Statistics 

• University of California, Los Angeles 
Master of Applied Statistics 

• The Ohio State University 
Master of Applied Statistics 

• Colorado State University 
Master of Applied Statistics 

• Texas A&M University 
Master of Science in Statistics (Applied Statistics Certificate) 

• Oklahoma State University 
Master of Science in Applied Statistics 
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• University of Kentucky 
Data Analytic Master of Applied Statistics 

• University of Delaware 
Master of Applied Statistics 

There are just a few colleges and universities in Arkansas offer a similar 
program. Below is a list of the similar majors: 

• University of Arkansas 
B.S. in Mathematics with Concentration (Statistics) 

• University of Central Arkansas 
B.S. in Data Science 

• University of Arkansas at Little Rock 
B.S. in Mathematics with Minor in Actuarial Science 
B.S. in Mathematics with Minor in Statistics 

Arkansas Tech's Applied Statistics Degree provides the Actuarial Science 
Option and the Computer Science Option. This degree is going to provide the 
state and region with additional skilled employees in the rapidly growing 
industries emphasizing data analytics skills. It also provides a good preparation 
for those students intending to continue their education in statistics beyond the 
BS degree. There are no university degree programs identical to A TU's Applied 
Statistics Degree serving the state. The interdisciplinary nature of the program 
combines mathematical foundation, statistical modeling, software 
programming, and knowledge in economics and business management, which 
are essential skills that the employers are seeking. 

List institution(s) offering a similar program that the institution used as a model 
to develop the proposed program. 

Arkansas Tech University did not use any particular institution as an example/mode/ 
for curriculum and degree development. The curriculum is developed by including 
essential mathematical and statistical courses, and the coursework to confer in­
demand data analytics skills sought by the employers in the state and region. 

Provide a copy of the e-mail notification to other institutions in the state notifying them 
of the proposed program. Please inform institutions not to send the response to 
"Reply All". If you receive an objection/concern(s) from an institution, reply to the 
institution and copy ADHE on the email. That institution should respond and copy 
ADHE. If the objection/concern(s) cannot be resolved, ADHE may intervene. 
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Email notification sent to four (4) year universities in Arkansas for Bachelor of 
Science in Applied Statistics 
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DESEGREGATION 
State the total number of students, number of black students, and number of 
other minority students enrolled in related degree programs, if applicable. 

2017-18 2018-19 
Program Title Female Male Total Female Male 
Math & Math Education 5 15 20 10 13 
Computer Science 1 1 126 137 12 126 
Business Data Analytics 32 24 56 30 33 

2017-18 2018-19 

Caucasian 
African- Other 

Total Caucasian 
African- Other 

Program Title American Minorities American Minorities 
Math & Math 18 I I 20 18 I 4 
Education 
Computer 98 3 36 137 95 4 39 
Science 
Business Data 31 2 23 56 36 l 26 
Analytics 

Total 
23 
138 
63 

Total 

23 

138 

63 

INSTITUTIONAL AGREEMENTS/MEMORANDUM OF UNDERSTANDING (MOU) 
If the courses or academic support services will be provided by other institutions or 
organizations, include a copy of the signed MOU that outlines the responsibilities of 
each party and the effective dates of the agreement. 
NIA 

ACADEMIC PROGRAM REVIEW 
The scheduled program review date is 2030-2031. 
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PROVIDE ADDITIONAL INFORMATION IF REQUESTED BY ADHE STAFF 

INSTRUCTION BY DISTANCE TECHNOLOGY 
If the proposed program will be offered by distance technology, provide the 
following information: The new courses for this degree will be offered as a campus­
based degree. General Education courses can be completed on campus or through 
distance education. 

Summarize institutional policies on the establishment, organization, funding 
and management of distance courses/degrees. 
NIA; This degree will be offered as a campus-based degree. 

Describe the internal organizational structure that coordinates (development, 
technical support, oversight) distances courses/degrees. 
N/A; This degree will be offered as a campus-based degree. 

Summarize the policies and procedures to keep the technology infrastructure 
current. 
N/A; This degree will be offered as a campus-based degree. 

Summarize the procedures that assure the security of personal information. 
NIA; This degree will be offered as a campus-based degree. 

Provide a list of services that will be outsourced to other organizations (course 
materials, course management and delivery, technical services, online payment, 
student privacy, etc.). 
NIA; This degree will be offered as a campus-based degree. 
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Bachelor of Science in 

Applied Statistics with 
Actuarial Science Option or 
Computer Science Option 

Occupational Employment Evidence 
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U.S. National Job Outlook by Category- Bureau of Labor Statistics 
https:/ /www .bls.gov/ooh/math!home.htm 

Median Number Job Employment 
Salary of Jobs Outlook Comparative Change 2016-

Job Type 2018 2018 2016-2026 Job Growth 
22% Much faster than 

Actuaries $102,880 23,600 mcrease average 

33% Much faster than 
Applied statisticians $88,190 40,300 mcrease average 

Operations Research 27% Much faster than 
Analysts $83,390 114,000 increase average 

Management 14% Faster than 
Analysts $83,610 806,400 mcrease averag_e 
Market Research 23% Much faster than 
Analysts $63,120 595,400 mcrease average 

Bureau of Labor Statistics 
May 2018 State Occupational Employment and Wage Estimates for 
Arkansas 
http://www. bls.gov/oes/current/oes _ ar.htm 

Employment per 1000 Annual Mean 
Occu~ation Title Employment .iobs Wage 

Actuaries 40 0.033 $87,730 

Statistician 380 0.311 $76,630 

Operations 
Research 600 0.493 $61 ,360 
Analysts 

Management 
5,380 4.448 $63,410 

Analysts 

Market Research 
Analysts and 

4,720 3.904 $68,050 
Marketing 
Specialists 

Calculated with data collected from employers in all industry sectors in metropolitan and nonmetropolitan areas in Arkansas. 
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5,300 

13,500 

31,300 

115,200 
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Job posting (Relevant to statistics & actuarial science) 

Data Scientist, Group Services & Growth X 

1(; re. 1<\H- Bentonville, AA 

Smce 2002, Ouantium have combined the best of human and artifrcial intelligence to power possibilrltes 
for individuals, organisabons and society. Whether it be building forecasting engines that are driving down 
food wastage or creating tools to support campaigns that combat human trafficking. Ouantium believes in 
better goods, services, experiences, and championing the benefits of data science and AI for a brighter 
future. 

The opponunity 
By leveraging Ouantium's world-class capability built over 16 years in Australia, our Ouantium U.S. team 
is growing rapidly- and wrth growth comes opponunity. Our data scientists sotve a range of business 
problems by building applied analyltcs, data science and AI solutions including embedded rnnovative 
decision engines into the everyday business processes of our retail and banking clrents including but not 
hmrted to, mart<eting optimisabon, credit risk , forecasbng and customer behaviOur analysis. This is only 
the beginning of our expansion into the U.S. mart<ets and our team is growing to meet the needs of our 
valued clients. 

As a Data Scientist. you will be JOinmg our friendly and talented team to provide technical analytical 
solutions for our cfients. With Ouanbum's customer focus and innovative approach. you w~l have the 
opponunity to develop a range of technrcal skills on cutting edge projects with a true commercial edge. 

Our data scientists and consultants are committed to makrng a posiltve impact on our chents each day, as 
such, you will be required to travel for up to 80% of your time to wot1: onsite at client offices with our 
current opponunity requinng you to be based in Bentonville, An.ansas for a mrnrmum of 1 year. 

Key responsibilities 
• Wort<ing in a team of data scientists and consultants to develop end-to-end data sCAence solubons 

for chen! projects, from foundational data mining, analytical manrpulation and presentation of 
results. This may include : 

• Writing code for data exploration, cleansing, manipulation and analysis 
• Developing clear presentation of rnsights via spreadsheets, PowerPoint presentations, self-

service analytical VIsualisation tools and face-to-face client meetings 
• Client interactron as appropriate 
• Provide feedbacll to ensure continuous improvement with the team 
• Providing rnformal coaching and guidance to junror team members 
• Actively participating in learning forums and shanng knowledge with the wider team 

About you 
• A degree in a quantitative drscipline e.g. actuarial studies, mathematics I statistrcs, engineering, 

computer science etc 
• 2+ years' experience in a highly technical analyltcs environment, carrying out data analytics with 

large, complex datasets; retail industry experience strongly preferred 
• Codmg and modelling experience in SOL I R I Python and I or big data platforms 
• Experience delrvering agarnst pro,ects, tasks and activities rn a dynamic deadline dnven 

environment 
• Commercial acumen to understand business needs and be able to suggest the commercial 

rmpacts of different analytics solutions or approaches 
• Ab~rtv to clear1v communicate technical concepts to a non-technical audience 
• A natural flair for problem solving 

Easily adaptable m a fast-paced environment 
• Innovative I outsrde the box thinlling 

28 day~ ago 
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Director-Actuary 
X 

JSAU,; L•f" J ( re'w"~ - Lilli~ Rod. AR 72223 

Apply On Company Site 

When it comes to making a meamngful difference in the lives of our customers and employees, USAble 
Life (a Life & Specialty Ventures Company) is always ready. 

At USAble Life, we strive to have a positive impact in the ltves of others, especially our employees. We 
are a diverse group of indrviduals wor1ong together to go the extra mile. Bring your talents and expertise 
to JOin our team and you'll be rewarded with opportunities for personal and professional development. 
Our pass1on for delivering the best products is matched by our passion for our people. 

For three consecut1ve years (2016, 2017, and 2018), Ar1\ansas Business has acknowledged us as one of 
the best places to wor1\ . This coupled w1th our engaging culture and a comprehensive benefits package 
ensures we are committed to our employees. 

Life Takes You Places! Are you ready to join us? 

A Director-Actuary will: 

• Provide actuanal knowledge and expertise within the organization . 
• Play a key role in several areas of responsibility including pricing and cost analyses the 

development and enhancmg of our data repository and Information distribution, participation in 
financial reviews, analyzing actuarial trends and issues, etc. 

• Wo~J. wrth staff to monitor performance trends and is expected to prov1de actJonable information 
from this analysis. 

• Serve as an mformalleader and coach to staff. AH assignments and informabon are expected to 
be accurate and conform to applicable Actuarial Standards of Practice. Involvement and 
accountabilities will grow with tJme in position. 

Essential Duties: 

• Participate and lead, when capable, analysis and recommendanons applicable to pncing , product 
development, financial rev1ews includmg various analysis to include reserves, reinsurance, 
competitiveness, regulahons, etc. 

• Lead efforts to enhance our data repository and the extraction of valuable data from it. Data 
repository needs to continue to provide decss1onable insights into broker, product and within 
product pertom1ance. 

• Contribute to and lead, when applicable, the producbon of both recumng and ad-hoc reporting 
1nto actionable financial informatJon to Senior Leaders. 

• Provide guidance, training and coaching to a team With varied backgrounds. 

Required Knowledge. Skills. and Abilities: 

Proficiency m M1crosoft Office Suite, SOL, and Power Bl 
• Excellent commumcation,leadership and development skiUs. These commumcabons include, but 

will not be limited to, C-SUite executives 
• Sound actuanal Judgment with the abiltty to solve complex problems 
• Ability to effectively explain actuarial concepts to non-actuarial audiences 
• Knowledge of Statutory and GAAP accounting 
• Ability to easily learn new techniques and technologies 
• Abihty to juggle multiple conflicting pnorities and challenges 

Demonstrated abilrty to develop colleagues 
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• The ability to influence without authontv is necessary 
Successful expenence in developing and implementing a dat3 repository is preferred 

Required Education and Experience: 

Bachelor's Degree in Actuanal Science, Mathematics, Statistics, Fmance, Economics or related 
field 

• Associate of the Society of Actuaries (ASA); Member of the Academy of Actuaries (MAAA) 
• At least 5 years of post exams expenence in broad based actuarial roles 
• Demonsvated experience leading actuaria l assignments in complex problems to successful 

results 
• Proven success in influencing cross-functional teams 

Preferred Education and Experience: 

• Fellow of the Society of Actuaries (FSA) 
• 7-10 years of post exams experience in actuarial leadership/management roles 

3+ years of experience with ancillary products 

Equal Opportunity Employer/Protected Veterans/Individuals wrth Disabilities 

The contractor will not discharge or in any other manner discriminate against employees or applicants 
because they have inqu1red about, discussed or diSclosed their own pay or the pay of another employee 
or applicant. However, employees who have access to the compensation informabon of other employees 
or appficants as a part of their essential job functions cannot disclose the pay of other employees or 
applicants to individuals who do not otherwise have access to compensation information, unless the 
disclosure is (a) in response to a fomlal complaint or charge, (b) in furtherance of an invesbgation, 
proceeding, hearing, or action, including an investigation conducted by the employer, or (c) consistent 
with the contractor's legal duty to fum1sh information. 

30+ days ago 
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Actuarial Analyst I 
1\t l.all~dc 5 ... u C (H;~ " d Blu. 5h•~;ld 1S7 101 11•··~. Llnla Rock. AR 

Take the steps to start your career at Arkansas Blue Cross and Blue Shield. 
01 USAble Mutual Insurance Company 

Job Description Summary 

X 

This position is responsible for the evaluation of the financial impact of various health care 
financing schemes with emphasis on those involving real risk assumptions by our enterprise. 
Analyses completed by incumbents in this position will be used to support business decisions by 
many areas of the enterprise. Typical activities performed by this position indude: 
• Developing statistics and designing methodologies to be used to set unpaid daims liability 
estimates for the enterprise's financial statements. 
• Developing and automating rating systems for group and individual medical. life. dental. and 
disability insurance products. 
• Conducting experience studies to measure actual company experience versus current rating 
assumptions. Updating rating factors or algorithms to reflect current experience or changing 
conditions. Preparing reports to decision makers throughout the enterprise with information 
concerning current utilization t rends or experience results. 
• Recommending sufficient and compet itive rates for all classes of business to ensure the 
financial soundness of the enterprise. 
• Developing statistics and methodologies which will define. support, and/ or forecast the 
financial position of the enterprise. 
• Providing ratemaking input to corporate and regional underwriters. Providing ratemaking 
support to regional executives for use in the design of provider risk sharing models or for other 
purposes. 
• Assisting in the completion of the Actuarial Division's exhibits to the Annual Statement. 
• Assisting in the completion of JV and regional financial reports. 
• Assisting in the setting of provider risk share targets and completion of provider 
settlements/ reports on a quarterly basis. 

Job Description 
Education & Experience: 
• A Bachelor's degree required with preference given to the following majors: Computer 
Science. Mathematics. Actuarial Science. Statistics. or other mathematics or financial related field 
from an accredited college or university. Successful completion of two or more actuarial exams 
may be considered for substitution for the degree, if the candidate's degree is not in one of the 
fields listed. 
• One or more successfully completed SOA exams. 

Specialized Knowledge & Skills 
• Exhibit the mathematical skills and statistical analysis capabilit ies necessary to support and 
complete the worldoad assigned. 
• Exhibit above average oral and written communication skills. 

63 



6/17/2019 

• Exh1bit basic knowledge of personal computer hardware and software operat1on, and the 
ability to satisfactorily utilize the desktop computer work tools present within the Actuarial 
Division (i.e., Spreadsheet, Word Processing, Database, Application Development, etc.). 
• Exhibit acceptable performance relative to the following dimensions, and the ability to apply 
them to interpersonal environments: 

• Oral Communication Analysis 
• Written Communication Decisiveness 
• Job Motivation Judgment 
• Initiative Organizational Vision 
• Tolerance for Stress Technical/Professional Knowledge 
• Sensitivity 

• Possess basic knowledge of the health insurance industry, managed care, and computer 
programming. Possess good problem solving skills and good interpersonal skills. 
• Have the ability to wor1c with limited supervision. 
Security Requirements 
This position is identified as level three (3). This position must ensure the security and 
confidentiality of records and information to prevent substantial harm. embarrassment, 
inconvenience, or unfairness to any individual on whom information is maintained. The integrity 
of information must be maintained as outlined in the company Administrative Manual. 
Segregation of Duties 
Segregation of duties will be used to ensure that errors or irregularities are prevented or 
detected on a timely basis by employees in the normal course of business. This position must 
adhere to the segregation of duties guidelines in the Administrative Manual. 
Employee Regular 

Number Of Openings Available 
1 

Ar1cansas Blue Cross Blue Shield is an Equal Opportunity Affirmative Action employer and is 
subject to federal regulations pertaining to employment.Ar1cansas Blue Cross does not 
unlawfully discriminate on the basis of race, color, religion, sex, sexual orientation, gender 
identity or expression, national origin. age. disability. marital status, veteran status, or any other 
basis prohibited under federal, state or local laws governing non-discrimination in employment 
in every location in which the Company has facilities. Ar1cansas Blue Cross also provides 
reasonable accommodations for qualified individuals with disabilrties in accordance with the 
Americans with Disabilities Act (ADA) and any other state or local laws. 

You must apply using your Leg.:al N.:ame. Current Workers/ Contingent 
Workers/ Contr.:actors: Apply with your existing worker account (Workday) from the 
enterprise network. (Do not apply from this site - apply internally only) 
Posted 1 3 Days Ago Full time R0003675 
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Job posting (Relevant to statistics & computer science) 

6/17/2019 

Data Scientist 
Wdllllar t · Bentonville, AR US 

23 hours ago 2: cp::-llcar.:~ 

Apply on comp3ny website ~ i 
Position Description 
Demonstrates up-to-date expenise and applies this to the development execution. and 
improvement of action plans 

Develops analytical models to drive analytics insights 
Leads small and participates in large data analytics project teams 
Models compliance with company policies and procedures and supports company 
mission, values. and standards of ethics and integrity 
Participates in the continuous improvement of data science and analytics 
Presents data insights and recommendations to key stakeholders 
Provides and supports the implementat ion of business solutions 
Minimum Qu:~lific:~tions 
Bachelor of Science and 2 years ' data science experience OR Master of Science and 1 
year's data science experience. 
Additional Preferred Qu:~Jifications 
4 years' experience with SQL and relational databases (for example. DB2. Oracle. SQL 
Server). 
4 years' experience with statistical programming languages (for example. SAS. R). 
Bachelor's degree in Statistics, Economics, Analytics. Mathematics and 7 years' 
experience in an analytics related field. 
Certificate in business analytics. data mining. or statistical analysis. 
Doctoral degree in Statistics. Economics. Analytics. or Mathematics and 1 year's 
experience in an analytics related field. 
Master's degree in Statistics, Economics. Analytics. or Mathematics and 3 years' 
experience in an analytics related field. 

Seniority level 
Entry level 

Employment type 
Full-time 
Job function 
An:~Jyst Information TKhnology Engineering 
Industries 
Marketing and Advertising Information Technology and Services Computer 
Softw:~re 
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Staff Data Scientist 
Walnklrl · Bentonvi lle. AR, US 

3 wed.~ ~co· 13 ilCphonts 

Apply on company website ~ ' 
I • ~ • ' • 

Position Description 
A Staff Data Scientist is responsible for analyzing large data sets to develop multiple 
custom models and algorithms to drive innovative business solutions. Staff Data 
Scientists work on large project teams in order to provide analytical support and 
guidance to an assigned area on for large projects (for example. email targeting. 
business optimization. consumer recommendations) within Walmart eCommerce. Staff 
Data Scientists are responsible for building large data sets from multiple sources in 

order to build algorithms for predicting future data characteristics. Those algorithms will 
be tested, validated, and applied to large data sets. Staff Data Scientists are responsible 
for training the algorithms so they can be applied to future data sets and provide the 
appropriate search results. Staff Data Scientists are responsible for researching new 
trends in the industry and utilizing up-to-date technology (for example. HBase, 
MapReduce, lAPack. Gurobi) and analytical skills to support their assigned project. Staff 
Data Scientists are the subject matter experts for statistical analysis and modeling for 
their project team. 
Build complex data sets from multiple data sources, both internally and externally. 
Build learning systems to analyze and filter continuous data flows and offl ine data 

analysis. 
Collaborate with cross-functional partners across the business. 

Collaborate with project teams to implement data modeling solutions. 
Combine data features to determine search models. 
Conduct advanced statistical analysis to determine trends and significant data 
relationships. 
Develop models of current state in order to determine improvements needed. 
Develop multiple custom data models to drive innovative business solutions. 
Drives the execution of multiple business plans and projects 
Ensures business needs are being met 

Interpret data to identify trends to go across future data sets. 
Promotes and supports company policies, procedures, mission, values. and standards of 

ethics and int€9rity 
Provides supervision and development opportunities for associates 
Research new techniques and best practices within the industry. 
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• Scale new algorithms to large data sets. 
Train algorithms to apply models to new data sets. 

• Translate business needs into data requirements. 
Utilize system tools including (MySQL Hadoop. Weka. R, Matlab.llog). 
Validate models and algorithmic techniques. 

M inimum QuAlifications 
Bachelor of Science and 5 years' data science experience OR Master of Science and 3 
years' data science experience. 

AdditionAl Preferred QualificAtions 
• 5 years' experience in predictive modeling and large data analysis 
• 5 years' experience with statistical programming languages (for example, R. SAS) 
• 5 years' experience with SOL and relational databases (for example, DB2. Oracle, SQL 
Server) 
• Expert in any scripting language (Python. PHP. Perl. etc.) 
• Experience with Big Data/Distributed computing (Hadoop. Hive. C~ssandra. Spark. 
etc.) 
• Experience communicating the results of analyses with product and leadership teams 
to influence the strategy of the product 

• Experience analyzing data and a broad understanding of core statistical and ML 
techniques 

• Computer science. applied mathematics or statistics background in addition to data 
science skills 
• Capability to develop experimental and analytic plans for data modeling processes, 
use of baselines and KPis, and ability to accurately determine cause and effect 
relationships 

• Demonstrated experience mentoring and educating junior data scientists to help 
them become competent and confident problem solvers 
• Certificate in business analytics. data mining. or statistical analysis 

Seniority level 
Entry level 

Employment type 
Full-time 

Job function 
ResearchAnalystEngineering 

Industries 
Marketing and Advertisinglnformation Technology and ServicesComputer 
Software 
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Data Scientist 
Knsh Info T~ch. inc· Bentorwi ll~. AR. US 

; dayc ego 0 appllc.;n·.r 

Apply on company website ~ 

5 - 7 yrs of total IT experience Must have skills Hadoop. Python (must know Python 
scripts writing). Cassandra. 4 years' experience with SQL and relational databases (for 
example. DB2. Oracle. SQL Server). 4 years' experience with statistical programming 
languages (for example. SAS. R). Bachelor's degree in Statistics. Economics. Analytics. 
Mathematics and 7 years' experience in an analytics related field. Certificate in business 
analytics, data mining. or statistical analysis. Candidate needs to work closely with 
Business teams in Data gathering. evaluation. Algorithm creation. and implementation 
Knowledge of quantitative analysis. machine learning. data mining Experience with big 
data technology (Hadoop. Hive. Spark. Hbase etc.) and data processing pipeline 
Experience in Real-Time stack and Streaming technologies (example Kafka) a plus 
Experience in AnomalyOutlier Detection techniques Experience with at least one 
compiled programming language (Java or another obj ect oriented) 

Seniority level 
Entry level 

Employment type 
Full-time 

• Job function 
Engineeringlnformntion Technology 

Industries 
lnformntion Technology nnd ServicesComputer Softw:~relnformt~tion Services 
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Associate Research Analyst 
ll.CXIO'TI ·Conway, AR. US 

2 \\ecb a~o · 5 app 1c3r.t s 

Apply on company website ~ 

The Associate Research Analyst will work with more senior analysts and product 
managers to perform a variety of analytical work. The work may include researching and 
describing the quality and value of a potential new data supplier. managing and 

updating data in a data repository, extracting and analyzing data to answer complex 
questions, auditing data to ensure quality. developing regression models to predict 
behaviors, researching and resolving data supplier issues, streamlining and improving 
processes for analyzing data, running comparisons of data across platforms to identify 
differences, and working with international data and data sources. 
Wh~:~t You Will Need 
Experience writing and running SQL and generating reports; SAS experience is ideal. 
Experience using advanced statistical methods to analyze data and build models. 
Experience analyzing first or third party data in a marketing database. 
Knowledge and experience working with US Census data or International Census data is 
desired. 
Bachelors Degree in Statistics. Data Quality, Data & Analytics, Business. Math or related 
field with 2+ years experience; or a Masters degree in similar field. 
Experience with M icrosoft Office Suite, especially Excel 
Experience in building datasets and analyzing data; experience working with 

unstructured data 
Experience with data manipulation, reporting and analytical tools such as SAS. R. 
Tableau, Altureyx. 
Experience working with machine learning algorithms and tools 
Ability to present detailed analysis using verbal descriptions. tables. graphs and charts 

• Good communication skills: including flow charting. project planning and project 
documentation 

• Quick learner with strong critical thinking skills 
Deta il oriented 
Primary location City/State: 

Conway. Arkansas 
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Business Data Analyst 
G~..llil DvntJI of lll~ . .;rr. .. iu 

Apply On Company Si~ 

SC•2 t.:vi9\H ShGfl·.•ood. AR 72120 

A million smites must know something! For more than a quarter of a century, Delta Dental of Arkansas 
has been providing innovative, high quality and affordable dental and vision benefits for employers and 
indivtduals in Arkansas. We have been voted one of Arkansas' Best Places to Work six years in a row 
and are now recruiting great people like you to start a career with us! 

Some of the great benefits Delta Dental offers: 
• Competitive pay with bonus opportunibes 

X 

Excellent insurance package including fully paid dental, short tem1 disability, long term disability, 
and life insurance 

• Education assistance 
• 401(k) matchino and profrt sharino plan 

Job Summary: Take responsibility for responding to business data analytics requests from across the 
organization by commumcating with stakeholders, collaborating m defining requ1rements, and executing 
project tasks necessary to deliver information that is easy to understand and interpret, with a primary goal 
of providing msights that drive informed business decisions. 

Primary Job Responsibilities: 
Communicates with stakeholders to understand analytics requirements, documents targeted 
outcomes, defines effort reqUired to deliver those outcomes , and executes tasks necessary to 
dehver expected results. Provides regular status updates both within the department as well as to 
necessary stakeholders. 

• Designs, implements, and maintains various levels of app~cation programs necessary to 
complete job functions. 

• AcqUires, manages, and manipulates structured data from primary or secondary data sources, 
inspects, maintains, organizes, cleans, troubleshoots, and analyzes business data to facilitate 
identifying data driven patterns, trends, or insights. Prepares conclusions based on that 
infom1ation, and delivers those to organizatiOnal stakeholders in a method that is easy to 
understand and interpret. 

• Evaluates data and associated risk, removing invalid information, while supporting iniuatives for 
data governance and data integrity. 

• Prov1des support in managing and des1gning the analytics environment, including data sources, 
storage structures, security, and metadata. 

• Responsible for all the stages of the development of dynamic business intelligence reporting 
tools, from structunng data solutions to support the analytical outcome to training end users. 

• Develops, monitors, implements , and improves upon existmg and new standards and best 
practices for the Business Analysis function, upon approval from leadership . 

Perform other related assigned duties as necessary to con1plete the Primary Job Responsibilities as 
described above. 

Minimum Qualifications: 

Pos1t10n requires a bachelor's degree in Mathematics, Economics, Computer Science or related field and 
three years' of relevant experience. At least one year experience with a programming language such as 
SAS, SOL, orR. SAS programming experience preferred. Will accept any suitable combination o f 
education, training or experience . 

Position requires mtermed1ate experience working with databases, advanced analytical skills, attention to 
detail. the ability to communicate both written and orally, and the ability to consistently process 
confidential data and infom1ation accord1ng to guidelines. 

30+ days ago 
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Statistical Programmer· Boston, MA • BloPharma 
,._, 1-Pharm Consulting - Unltad StatGS 

X 

SSS 000 • 5105 ODD a y~er - 5 

SAS Programmer. Boston, MA • Compebbve Pay- No Travel - Excellent Benefrts! 

1-Phanm Consulting have partnered with a rapidly growing Bio-Phanmaceu!lc organization who •s seeking 
an experienced Statistical Programmer to join their team. ThiS opportunity wm allow you to step in as one 
of the first m-house statistical programmers where you'll be able to d irectly commumcate across all levels 
of business leadership. As the SAS Programmer wof1(ing alongside the Director, SAS Programming you 
will be in a position to lead programming efforts across numerous stud1es within various phases of trials. 
The cl1ent has gone through tremendous growth over the last few years and is now preparing to take the 
next step as they have several late phase stud.es with goals of gomg to maf1(et with a product soon• 

Offering: 

Strong pipetine with numerous studies within ear1y & late phases of trials 
• Excellent opportunity for career progress1on 

HIQhly collaboratiVe & close knit team culture 
Start-up "feel & excitemenf with a strong foundation and proven successful business model 
Bonuses 
Stock options 
Comprehensive benefits package 

Responsibilities: 

The SAS Programmer may also contribute to departmental Initiatives such as Infrastructure 
development, 1magmg and other large database access, real world data access, software/tool 
development and other efforts. 
Demonstrate excellent problem-solving skills, a proacbve approach and a willingness to mal.e 
decisions on a regular basis. 
Worl. on complex problems where analvsis of situations or data reauires an evaluation of 
intangible variables; development of technical solutions to abstract problems which require the 
use of ingenuity and creativity 
Demonstrate Good ex.penence With CDISC standards 
Display a pos1tive attitude at allt1mes. promoting and contributmg to good team sp1rit in a 
professional environment. 

Education I Qualifications 

Bachelors Degree in Statistics, Math, Computer Sc1ence or related discipline . 
You should be able to demonstrate a robust and comprehensive expertise wof1(ing as a SAS 
Programmer in the clinical research industry, preferably at a Pharma company. 
Must have a general understanding of regulatory guidelines and their app~ca!JOn to data 
submissions. 

• Must have the abilrtv to wof1( with limited suoerv•sion on multiple assionments 
You must be fluent in English language (both verbal and written). 

If you are interested in learmng more about this opportunity, please apply for more information. 

Job Type: Full-time 

Salary $85,000.00 to $105,000.00 /year 

Expenence : 
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CDISC, SDTM, ADaM: 3 years (Preferred) 
SAS Programming within Clinical Trials: 3 years (Preferred) 
Statistical Programming: 3 years (Preferred) 
wooing wrth a Biotech or Pharmaceutical company: 3 years (Preferred) 

Education: 

Bachelor's (Preferred) 

Location 

Urnted Stoles (Required) 

Worll authonzaoon: 

UOI!ed States (Required) 

Additional Compensation: 

Bonuses 

Benefits offered: 

Paid tJme off 
Parental leave 
Dental insurance 
Health insurance 
Healthcare spendmg or reimbursement accounts such as HSAs or FSAs 
Retirement benefits or accounts 

30+ days ago 
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Bachelor of Science in 

Applied Statistics with 
Actuarial Science Option or 
Computer Science Option 

Departmental Support 

ADHE New Program Proposal 
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From: Tracy Cole <tcole7@atu.edu> 
Sent: Monday, June 17, 2019 3:14PM 
To: Jeanine Myers <jmyers32@atu.edu> 
Subject: Re: Applied Stats Approval Form 

Hi Jeanine, 

I've attached the signed form for you. Good luck with the new program. 

Tracy 

Tracy Cole, ].D. 
Interim Department Head, Accounting & Economics 
Associate Professor of Legal Studies 

Arkansas Tech University 
College of Business 
Rothwell Hall430 
Russellville, AR 72801 
479-968-0491 

From: Jeanine Myers 
Sent: Monday, June 17, 2019 8:54:13 AM 
To: Tracy Cole 
Subject: Applied Stats Approval Form 

Dr. Cole, 

I hope this email finds you well. The Mathematics Department is proposing a new bachelor's 
degree in Applied Statistics. The curriculum includes several courses in economics and accounting. 
More advanced courses, for example, FIN 3063, FIN 4043 will be possible electives for the 
students. Please look over the attached document. If you approve and support the changes, please 
sign the form and email it back to me within the next few days. If you have questions regarding the 
changes, please do not hesitate to let me know. 

Thanks, 
Jeanine 

Jeanine L. Myers, Ph.D 
Mathematics Department Head 
Associate Professor of Mathematics 
204 Corley Building 
Email: jmyers32@atu .edu 
Phone: (479)968-0659 
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Arkansas Ted\ University 

DEPARTMENTAL SUPPORT FORM 

This form must be completed for every department affected by the course change. 

Department Affected: Th~rtment 
Department of Accountln&. Finance & Economics support!. 0 does not support 

the change. 
Comments: 

The Department of Mathematics & Statistics is proposing a Bachelor of Science in Applied 
Statistics with Actuarial Sdcncc Option or Computer Sdcn~e Option. 

The BS In Applied Stat with .Actuarial Sdence Option require~ ECON 2003, ECON 2013, ACCT 2003, 
ACCT 2013. 
Ea>N 2003 is required d urins the fall of the Freshman year. 
ECON 2013 is required d uring the spring of the Freshman v~ar. 

ACCT 7003 is requi!l'd during the fall of the Sophomore yea r. 
ACCT 2013 is required during the spring of the Sophomore year. 

STAT 3153, as an altemati~ to BUAD 2053, in the prere quisites for FIN 3063. 
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From: Kim Troboy <ktroboy@atu.edu> 
Sent : Monday, June 17, 2019 12:09 PM 
To: Jeanine Myers <jmyers32@atu.edu> 
Subject: Re: Stats Proposal Approval 

Jeanine, 

I'd be happy to support this change. Please see the attached file with my signature. 

I'll also put a note in the 'To my successor' f ile to be aware of this and to check with you on numbers before 
creating the spring schedule. Dr. David Pumphrey will be the new Department Head, starting in August. 

Warm regards, 

Kim 

Dr. Kim Troboy, 
Professor of MIS Interim Head, Mgmt. & Mkt. Dept. 
College of Business Rothwell 432 
Arkansas Tech University 479-968-0630 OfC 
106 West 0 Street 479-356-6211 fax 
Russellville, AR 72801 USA 

From: Jeanine Myers 
Sent: Monday, June 17, 2019 8:58:33 AM 
To: Kim Troboy 
Subject: Stats Proposal Approval 

Dr. Troboy, 
I hope this email finds you well. As you know, the Mathematics Department is proposing a new bachelor's 
degree in Applied Statistics. The curriculum includes several BOA and BUAD courses. The attached 
document lists the course changes needed, which we talked about before. If you approved and support the 
changes, please sign the document and email it back to me within the next few days. If you have questions 
regarding the changes, please do not hesitate to let me know. 

Thanks, 
Jeanine 

Jeanine l. Myers, Ph.D 
Mathematics Department Head 
Associate Professor of Mathematics 
204 Corley Building 
Email: jmvers32@atu.edu 
Phone: (479)968-0659 
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Arkansas Tech University 

OEPAR~ENTALSUPPORTFORM 

This form must be completed for every department affected by the cour~ change. 

Department Afleeted : 
Department of Management & Market ing 

Comments: 

Thos department 
[i}stJpports 

the change. 
0 does not support 

The Oepartm12nt of Mathematics & Statostics •s proposong a Bachelor of Science In Applied 

Statistics with Actuarial Science Optio n or Computer Science Option. 

The 85 ln Applied Stats with Actuarial Science Option requores BUAO 2003, BOA 2003 
BUAO 2003 i~ requorcd dunng the fall of the Freshman year. 
BOA 2003 is required during the fall of the Sophomore year. 

--

The BS In Applird Stats with Computer Science Option requires BUAO 2003, BOA 2003, BOA 3053 
BUAO 20031s required during the fall of the Freshman year. 
BOA 2003 Is requored during the spring of thl' Freshman year. 
BOA 3053 os requored during the Spring of the SOphomore year. 

STAT 3153, as an alternative to BUAD 2053, in the prerequosotes for BOA 3053 

We are still waiting for the reply from the Departmental Support Form from the Computer 
Science Department. 
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Arkansas Tech University 

DEPARTMENTAL SUPPORT FORM 

This form must be completed for every department affected by the course change. 

Department Affected: 
Department of Computer & Information Science 

This department 
lXI supports 

the change. 
0 does not support 

Comments: 

The Department of Mathematics & Statist ics is proposing a Bachelor of Science in Applied 
Statistics with Actuarial Science Option or Computer Science Option. 

The BS in Applied Stat with Actuarial Science Option requires COMS 2104. This course is required 
during the spring of the Sophomore year. 

The BS in Applied Stat with Computer Science Option requires COMS 2104, COMS 2203, COMS 2213. 
COMS 2104 is requi red during the spring of the Sophomore year. 
COMS 2203 is required during the Fall of the Junior year. 
COMS 2213 is required during the Spring of the Junior year. 
Moreover, COMS 3233, COMS 3243, COMS 4353, or a COMS course at the 3000-4000 level will be 
elective for both Fall and Spring of the senior year. 

Allow SlATS students to take COMS 2104 without taking COMS 1403 and COMS 1411. 
MATH 2703, as an alternative to COMS 2903, in the prerequisites for COMS 2213 and COMS 3233. 

Department Head Signatu re: 

Date: 6/27/2019 





Arkansas Tech University engages in a variety of marketing initiatives to inform prospective 
students about the educational opportunities that it offers. These include advertisements on 
television, online, in print and through other channels as they become available and 
constructive in reaching stated objectives. All marketing messages and placements are 
tailored to reach specific audiences based upon regularly conducted research about the 
educational needs of prospective students and their awareness of Arkansas Tech. 

These marketing efforts are supported by internal and external communication initiatives that 
leverage internal channels such as www.atu.edu, www.arkansastechnews.com and 
Arkansas Tech's social media presences as well as external channels such as newspapers, 
television stations, radio stations and press services. The external communication initiatives 
aid in constantly elevating the brand of Arkansas Tech, while internal communications 
represent an important retention tool by creating a better informed and more engaged 
student population. 

As it relates to new academic programs such as the proposed Applied Statistics degree in 
the Arkansas Tech Department of Mathematics and Statistics, marketing and communication 
programs are designed to create awareness of the new degree, points of differentiation that 
make it a good option for prospective students and potential positive outcomes for graduates 
of the program. Specific tactics may include some or all of the following options: a presence 
on www.atu.edu, news releases announcing the new program, inclusion in marketing 
campaigns on behalf of the university and brochures and similar publications that include 
information about the program. These marketing and communication goals are established 
and pursued through collaboration between staff from the Office of University Relations and 
faculty members from the academic discipline. 
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LEGAL CAVEAT 

EAB Global, Inc. ('"EABH) has made efforts to 
verify the accuracy of the rnformation It provides 
to members. This report rehes on data obtarned 
from many sources, however, and EAB cannot 
guarantee the accuracy of the Information 
provided or any analysts based thereon_ ln 
addition, nerther EAB nor any of Its affrliates 
(each, an "EAB Organization") is In the busmess 
of giving legal, accounting, or other professronal 
advice, and rts reports should not be construed as 
professional advice. I n particular, members 
should not rely on any legal comm~tary In thrs 
report as a basis for action, or assume that any 
tactics described herein would be permitted by 
apphcable law or appropriate for a grven 
member's situation. Members are advised to 
consult with appropnate professtonals concerning 
legal, tax, or account1ng Issues, before 
implementing any of these tactics. No EAB 
Organization or any of ~ts respect1ve offiCers, 
d1rectors, employees, or agent s shall be liable for 
any claims, liab1htles, or expenses relat1no to (a) 
any errors or omtSsions In this report, whether 
caused by any EAB organization, or any of their 
respective employees or agents, or sources or 
other third part1es, (b) any recommendation by 
any EAB Organization, or (c) failure of member 
and Its employees and agents to abide by the 
terms set forth herein. 

EAB 1S a reolstered trademark of EAB Global, Inc. 
m the United States and other countries. Members 
are not permitted to use these trademarks, or any 
other trademark, product name, serv1ce name, 
trade name, and logo of any EAB Organization 
w1thout pnor wntten consent or EAB. Other 
trademarks, product names, serv1ce names, trade 
names, and logos used w1thln these pages are the 
property of the~r respective holders. Use of other 
company trademarks, product names, serv1ce 
names, trade names, and logos or Images of the 
same does not necessarily constitute (a) an 
endorsement by such company of an EAB 
Orgamzatlon and Its products and serviCes, or (b) 
a n endorsement of the company or 1ts products or 
services by an EAB Organization. No EAB 
Organizatton ts affiltated with any such company. 

IMPORTANT: Please read the following. 

EA8 has prepared this report for the exclusiVe use 
of 1ts members. Each member acknowledges and 
agrees that t his report and the 1nformat10n 
contamed here1n (collectively, the "Reportj a re 
confidential and proprietary to EAB. By accepttng 
delivery of th1s Report, each member agrees to 
ab1de by the terms as stated herem, mclud1ng the 
followlno: 

1. All nght, t1tle, and rnterest m and to thiS 
Report Is owned by an EAB Organization. 
Ex«pt as stated herem, no rtQht, license, 
permiSSIOn, or Int erest of any kjnd 1n 
th•s Report is 1ntended to be gtven, transferred 
to, or acquired by a member. Each member ts 
authorized to use this Report only t o the 
e~etent expressly authorized herein. 

2. Each member shall not sell, license, republish, 
distribute, or post online or otherw1se thrs 
Report, m part or rn whole. Each member shall 
not dlssemmate or perm1t the use of, and shall 
take reasonabte precautions to prevent such 
dissemination or use of, this Report by (a) any 
of Its employees and agents (except as stat ed 
below), or (b) any third party. 

3. Each member may make this Report ava1lable 
so~ly to those of Its employees and agents 
who (a) are reg1stered for the workshop or 
membership program of which this Report ts a 
part, (b) require access to this Report ~n order 
to Jearn f ro m the In fo rmation descnbed here1n, 
and (c) agree not to disclose lh1s Report 
to other employees or agents or any th ird 
party. Each member shall use, and shall 
ensure that 1ts employees and agents use, th1s 
Report for Its Internal use only. Each member 
may make a limited number of copies, sotely 
as adequate for use by 1t s employees and 
agents In accordance with the t erms herein. 

4. Each member shall not remove from this 
Report any conftdeotlal mar1dngs, copyright 
notices, and/ Of other s•milar lndlda herein. 

5. Each member lS responSible for any breach of 
Its obltQations as stated herein by any of its 
employees or agents. 

6. If a member Is unwHIIng to abkle by any 
or the foregoing obligaUons, then such 
member shall promptly retum this Report and 
all copies thereof to EAB. 
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1) Research Methodology 

Project Challenge Leadership at Arkansas Tech University approached the Forum as they considered 
launching a new bachelor's- and master's-level statistics program. Through a 
combination of qualitative interviews with administrators of similar programs, 
quantitative data analytics, and secondary research, the Forum sought to assess the 
market viability of a bachelor's- and master's-level statistics program. 

Methodology and 
Definitions 

Burning Glass 
Labor/Insight™ 

EAB's market research function provides insights which guide strategic programmatic 
decisions at member institutions. The Forum combines qualitative and quantitative 
data to help administrators identify opportunities for new program development, 
assess job market trends, and align curriculum with employer and student demand. 

EAB reports rely primarily on labor market data from the Burning Glass 

Labor/InsightTM tool (description below). Reports occasionally use data from the 
United States Census Bureau and United States Bureau of Labor Statistics data to 
explore occupation and job trends. Market research reports may also incorporate 
Integrated Postsecondary Education Data System (!PEDS) data to assess student 
enrollment, demographics, and completion rates across competitor programs. 

Methodology: Unless stated otherwise, this report includes data from online job 
postings from April 1, 2017 to March 31, 2018. To best est imate the market demand 
for bachelor's- and master's-level statistics professionals, the Forum examined 
postings for professionals with a bachelor's- and master's-level degree and statistics­
related skills (e.g., 'statistics,' 'statistical modeling,' 'variance analysis). The Forum 
identified the top titles, employers, and skills for bachelor's- and master's-level 
stat istics professionals in Arkansas. 

Annual growt h in job postings is measured in the change between July 2013 and 
December 2017 by six-month halves (i.e., H2 2014 is July 2014 to December 2014). 

Definitions: "Region" and "reg ionally" refer to the following states: Arkansas, 

Louisiana, Missouri, Mississippi, Oklahoma, Tennessee, and Texas. 

"State" and "statewide" refer to Arkansas. 

EAB's Partner for Real-Time Labor Market Data 

This report includes data made available through EAB's partnership with Burning 
Glass Technologies, a Boston-based leader in human capital data analytics. Burning 
Glass Technologies specializes in the use of web spidering technology to mine more 
than 80 million online job postings and analyze real-time employer demand. Under 
this partnership, EAB may use Burning Glass's proprietary Labor/Insight™ tool to 
answer member questions about employer demand for educat ional requirements, job 
titles, and competencies over time, as well as by geography. The tool considers job 
postings "unspecified" for a skill, industry, employer, geography, certification, or 
educational requirement when t he job posting did not advertise for one of these 
particular job characteristics. Unspecified postings represent null values and should 

be excluded from the total number (n value) of job postings analyzed in the query. A 
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Project Sources 

Profiled 
Institutions 

more complete description of the tool is available at http: //www.burninq­
glass.com/products/laborinsiqht-market -analysis/. 

For more information about the Labor/ InsightTM tool, please contact Betsy Denious, 
Director of Business Development Learning & Policy at bdenious@burninq-glass.com 
or 301 -525-6596. 

The Forum consulted the following sources for this report : 

• ACT (act.org) 

• Data USA (datausa.io) 

• The College Board (colleqeboard.orq) 

• EAB's internal and online research libraries (eab.com) 

• Linkedln (linkedin.com) 

• National Center for Education Statistics (NCES) (nces.ed.gov) 

• SAT (https://collegereadiness.colleqeboard.orq/sat) 

• Society for Human Resources Management (shrm.org) 

• The United States Bureau of Labor Statistics (BLS) (bls.gov) 

• Profiled program websites 

The Forum spoke to administrators or profiled programs via secondary research at 
the following institutions: 

A Guide to Institutions Profiled in this Brief1 

Institution 

Institution A Mid-
Atlantic 

Institution B Midwest 

Institution C Midwest 

Institution D Mid-
Atlantic 

Institution E South 

Institution F South 

Approximate 
Institutional 
Enrollment 
(Undergraduate/Total) 

7,500 /18,500 

9,000 I 22,000 

6,000 /16,000 

11,ooo I 13,500 

14,000 I 16,000 

25,500 I 34 ,000 

Classification 

Doctoral Universities : 
Highest Research Activity 

Doctor a I Un iversities : 
Highest Research Activity 

Doctoral Universities : 
Highest Research Activity 

Doctoral Universities : 
Higher Research Activity 

Master's Colleges & 
Universities: Larger 
Programs 

Doctoral Universities: 
Highest Research Activity 

1) Nat.onal Center for Education StattSttcs and Maclelln's. 
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2) Executive Summary 

Administrators at Arkansas Tech University should note increased regional 
demand for bachelor's- and master's-leve l statistics professionals. Regional 
employer demand for bachelor's- and master 's- level statistics professionals increased 
from 14,702 postings in H2 2013 to 19,889 postings in H2 2017 ( i.e. , 35 percent). 
However, statewide employer demand for bachelor's- and master's- level statistics 
professionals decreased 13 percent during the same time period ( i. e., from 640 to 
558 postings); this represents a faster rate of decl ine than the six percent decrease 
for all bachelor's- and maste r's-level professionals in Arkansas during that t ime. 
Overall, the Bureau of Labor Statistics (BLS) projects employment of "statisticians" to 
grow 33 percent from 2016 to 2026. 

Prioritize the development of a bachelor's-level statistics program to meet 
strong employer demand for statistics professionals with a bachelor's-level 

degree. Employers in Arkansas prefer statistics professionals to possess a 
bachelor's- level degree in 63 percent of specified postings in the past year (i.e ., 1,231 
of 1,409 specified postings) . Fu rthermore, state employers express demand for 
statistics professionals with a minimum of a bachelor's- level degree in 83 percent of 
specified postings during that sa me time (i .e. , 1,089 of 1,316 specified postings) . 
According to Data USA, 50 percent of working professiona l in the "m ath and 
statistics" field hold a bachelor's degree. 

Ensure prospective bachelor's- and master's-level statistics programs confer 
in- demand data analytics skills. Data analytics ski lls (e.g., 'data analysis,' 'SQL') 
represent eleven of the top 20 skills statewide employers seek from bachelor's- and 
master's- level statistics professionals in the past 12 months. Employers in Arkansas 
express demand for bachelor's- and master's-level sta t istics profess ionals with 'data 
analysis ' skills in 66 percent of specified postings (i.e. , 808 of 1,228 postings) . 
Profiled institutions offer courses such as "analysis of qual itative data" and 
" longitudinal data analysis" to confer in-demand data and analy sis skills . 

Target recruitment efforts to metropolitan statistical areas (MSAs) in Texas 

to secure program enrollments. Texas MSAs (e.g. , Dallas-Fort Worth-Arl ington, 
TX, Houston -The Wood lands- Sugar Land, TX) represent fou r of the ten largest 
regional employer markets for bachelor's- and master's- level statistics professionals 
during the past 12 months. The Da llas-Fort Worth-Arlington, TX MSA represents the 

largest employer market for bachelor's- and master 's- level statistics professionals in 
the region during that time, with 11,027 postings (i.e., 29 percent of post ings). 
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3) Market Considerations 

Employer 
Demand over 
Time 

'Financial analysts' 
represents one of the 
top three most-in 
demand occupations 
for bachelor's- and 
master's-level statistics 
professionals during the 
past 12 months. 

Regional Demand for Bachelor's- and Master's-Level 
Statistics Professionals Increased 35 Percent from H2 
2013 to H2 2017 

Administrators at Arkansas Tech University should note increased employer 
demand for bachelor's- and master's-level statistics professionals regionally. Regional 
employer demand for bachelor's- and master's- level statistics professionals increased 
35 percent from 14,702 postings in H2 2013 to 19,889 postings in H2 2017. 

However, statewide demand for bachelor's- and master's-level statistics professionals 
decreased 13 percent during the same time period (i.e., from 640 to 558 postings). 
This represents a faster rate of decline than the six percent decrease for all 
bachelor's- and master's-level professionals in Arkansas during that time ( i.e., 16,617 
to 15,558 postings). 

Administrators should expect continued growth for statistics-related occupations. The 
Bureau of Labor Statistics (BLS) projects demand for "statisticians" to increase 33 
percent between 2016 and 2026, much faster that the average employment growth 
of seven and a half percent across all occupations.2 The BLS attributes increased 

demand for " statisticians" to heightened demand for workers able to analyze the 
growing volume of digital and electronic data. Similarly, the BLS projects demand for 
"financial analysts" to increase 11 percent during the same time period. 3 The BLS 
attributes employment growth for "financial analysts" to an increase in the range of 
financial products. 

Demand over Time for Bachelor's- and Master's-Level Statistics 
Professionals 

July 2013-December 201 7, Regional and State Data4 

25,000 
22,539 792 

900 

800 

; 20,000 700 Ill 
Cl 

2) ~urra.Y....P!.J...'Ibor .St~ 
3) Bureau of Labof StaUstlcs 

4) Bumtng-Giass Labor/l nstght'"' 
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In-Demand 
Titles 

5) Burn•ng Glass labOr/lns~ght' .. 
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Prepare Bachelor's- and Master's-Level Statistics 
Graduates for In-Demand Analyst-Related Positions 

Administrators at Arkansas Tech University should ensure prospective bachelor's­
and master's-level statistics programs prepare graduates for in-demand analyst­
related positions (e.g ., 'data analyst,' 'business analyst'). Analyst-related titles 
represent nine of the 20 titles for which state employers seek bachelor's- and 
master's-level statistics professionals during the past 12 months. 'Data analyst' 
represents the most in-demand title for bachelor's- and master's-level professionals 
duri ng the same time, with 60 relevant postings (i.e., five percent) . 

Employers in Arkansas seek bachelors'- and master's- level statistics professionals for 
analyst-related positions across a variety of industries, such as 'general merchandise 
stores' and 'insurance carriers and related activities.' To prepare graduates to work 
across industries and to diversify skillsets, administrators at Institution F encourage 
bachelor's-level statistics students to complete a minor or double major. Contacts at 
Institution C report master's-level predictive analytics students express interest in 
f inance, marketing, and health care industries. 

Administrators should also design prospective bachelor's- and master's-level statistics 
programs to prepare graduates for in-demand management-related positions (e.g., 
'account manager,' ' human resources manager') . Management-related positions 
account for three of the top 20 titles for which state employers seek bachelor's- and 
master's-level statistics professionals. 

Top Titles for Bachelor's- and Master's-Level Statistics Professionals 
April 2017-March 2018, State Data5 

n= 1,228 job postings, 0 unspecified postings 

Data Analyst 
Business Analyst 
Financial Analyst 

Programmer/ Ana lyst 
Quality Engineer 
Process Engineer 

Finance Analyst 

Database Administrator 
Marketing Ana lyst 

Data Architect 
Business Intelligence Analyst 
SQL Database Administrator 

Statistical Analyst 
Sales Consultant 

Logistics Engineer 
Human Resources Analyst 

Business Consultant 
Account Manager 

Human Resources Manager 
Clinical Manager 

8 

23 
18 

14 
13 
13 

11 
11 
11 

29 

60 
52 

• Analyst roles 
ll Manager roles 
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Employers with 
High Demand 

6) Burning Glass labor/ tnstght '" 
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Partner with Health Insurance Companies to Provide 
Students with Experiential learning Opportunities 

Administrators at Arkansas Tech University should partner with health insurance 
companies, such as Anthem Blue Cross, to provide experiential learning opportunities 
for enrolled students (e.g., internships, applied learning projects). Health insura nce 
companies represent three of the 20 state employers with most demand for 
bachelor's- and master's-level statistics professionals in the past year. Overall, the 
'insurance carrier' industry expresses demand for bache lor's- and master's-level 
statistics professionals in seven percent of specified statewide postings during the 
same time (i.e., 87 of 1,160 specified postings). See Appendix B for a full list of in­
demand industries. 

Additionally, administrators should note strong demand from higher education 
institutions for bachelor's- and master's-level statistics professionals. Higher 
education institutions (e.g., University of Arkansas, University of Central Arkansas) 
account for two of the 20 state employers with most demand for bachelor's- and 
master's-level statistics professionals during the past 12 months. Employers in the 
'col leges, universities, and professional schools' industry express demand for 
bachelor's- and master's-leve l statistics professionals in 130 postings during the same 
time (i.e., 11 percent of relevant postings). Higher education institutions frequently 
seek bachelor's- and master's-level statistics professionals for 'program associate' 
and 'programmer/analyst' positions. 

Lastly, administrators should require students to conduct real-world data analysis 
through in-class research projects where students source and analyze data. Contacts 
at Institution D report that employers seek bachelor's-level statistics graduates with 
real-world data analysis experience, rather than only textbook data set experiences. 
Consequently, administrators at Institution D encourage bachelor's-level statistics 
students to pursue data analysis internship opportunities to gain the requisite real­

world experience with data. 

Top Employers for Bachelor's- and Master's-Level Statistics 
Professionals 
Apri/2017-March 2018, State Data6 

n= 1,228 job postings, 108 unspecified postings 

Walmart I Sam's 

University of Arkansas 

Windstream Communications 

Tyson Foods Incorporated 

Anthem Blue Cross 

U.S. Bancorp 

Centene Corporation 

Nestle USA Incorporated 

Health Net Incorporated 

Entergy 

J.B. Hunt Transport, Inc. 

University of Central Arkansas 

Simmons Bank 

Fed Ex 

General Electric Company 

Dillard's 

27 

23 

21 
19 

Catholic Health Initiatives 10 
The Nielsen Company 9 

Clorox Company 9 

9 

73 
43 

135 

• Retail companies 
c Higher education institutions 
• Health Insurance companies 
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Advertised 
Salaries 

This data excludes 93 
percent of state postings 
that do not specify for 
salary. 

7) ll.MiUJS.A 
8) Bureau of LatM>r StattstiCS 
9) Bumlng Glass Labor/Insight 1 .. 

©2017 EAB • All R1Qhts Reserved 

Promote High Earning Potential for Program Graduates to 
Appeal to Prospective Students 

Administrators at Arkansas Tech University should note 93 percent of state job 
postings for bachelor's- and master's-level statistics professionals exclude 
compensation information. However, of 95 postings that specify for salary level 
during the past 12 months, 29 advertise an annual salary of more than $75,000 (i.e., 
31 percent of specified postings). Additionally, employers advertise a salary between 
$50,000 and $74,999 in 42 pe rcent of relevant postings during that time (i.e., 40 
postings). Employment data from Data USA indicates an average salary of $92,595 
for "math and statistics" graduates during 2015. 7 For "statisticians" specifically, the 
BLS reports an average salary of $80,500.8 

Advertised Salary for Bachelor's- and Master's-Level Statistics 
Professionals 
April 2017-March 2018, Slate Data9 

n= 1, 313 postings, 1,218 unspecified postings 

~~ 

\ 

160/o 

Mean Salary 
$70,000 

10 

• Less than $35,000 
• $35,000 to $49,999 
• $50,000 to $74,999 
111 More than $75,000 
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4) Program Characteristics 

Advertised 
Education 

IO )Q;tta_!ISA 
11 ) Bumlng Glass labor/Insight'" 

Prioritize the Development of a Bachelor's-Level 
Statistics Program to l'-1eet Statewide Employer Demand 

Administrators at Arkansas Tech University should note strong employer demand 
for statistics professionals with a bachelor's-level degree. State employers prefer 
statistics professionals to possess a bachelor's-level degree in 63 percent of specified 
postings in the past year (i.e., 1,231 of 1,409 specified postings). Furthermore, 
employers require statistics professionals to possess a bachelor's-level degree in 83 
percent of relevant job postings during that that time (i.e., 1,089 of 1,316 postings). 
However, according to Data USA master's-level degrees represent that most 
commonly awarded statistics degrees nationally in 2015. 10 Master's-level degrees 
represent 51 percent of statistics degrees awarded nationally in 2015. 

Administrators should further note employers in Arkansas seek bachelor's- and 
master's-level statistics for similar positions. Employers statewide most frequently 
seek bachelor's-leve l statistics professionals for 'data analyst/ 
' business analyst/ and 'financial ana lyst' positions in the past year. 
Similarly, state employers most frequently seek master 's-level 
statistics professiona ls for 'data anlyst/ 'statistical analyst/ and 
'business analyst' positions during that same time. 

Advertised Education Level for Statistics Professionals 
April 2017-March 2018, State Data11 

A single posting 
may contribute 
more than one 
data point within 
the graph as 
postings may 
advertise both a 
required and 
preferred level of 
education. 

Minimum Advertised Education 

n= 1,728 job postings, 412 unspecified postings 

All Advertised Education 

n=1,783 job postings, 374 unspecified postings 

o: High School or Vocational Training 
• Bachelor's-Level Degree 
• Associate's-Level Degree 
• Master's-Level Degree 

Doctoral-Level Degree 
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In-Demand 
Skills 

12)SOCiety rorjjuman_R~source Mal'la_oeroent 
13) l inkedtn 
J 4) Bumlng Glass Labor/Insight '"' 
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Offer Data Anafytics Focused Courses to Prepare 
Graduates for In-Demand Employment Outcomes 

As expected, administrators at Arkansas Tech University should design prospective 
bachelor's- and master's-level statistics programs with coursework to confer in­
demand data analytics skills. Data analytics skills (e.g., 'data ana lysis, ' 'SQL') 
represent eleven of the top 20 skills statewide employers seek from bachelor's- and 
master's-level statistics professiona ls in the past 12 months. Employers in Arkansas 
express demand fo r bachelor's- and master's-level statistics professionals with 'data 
analysis ' skills in 808 of 1,228 postings (i.e., 66 percent of specified postings). 
Profiled institutions offer courses such as "analysis of qua litative data," "data min ing," 
and "longitudinal data analysis" to confer in-demand data analytics skills. 

According to a recent study by the Society for Human Resource Management, 59 
percent of organizat ions expect to increase the number of positions requiring data 
analysis ski lls between 2016 and 2021.12 Further, a Linkedin study suggests 
"statistical analysis and data mining" represents the second most in-demand technical 
skill national employers seek in 2018. 13 

Addit ionally, administrators should require students to complete programming 
language coursework to confer in-demand programming skills. Administrators at 
Institution D and I nstitution F emphasize emp loyer preference for bachelor's-level 
statistics graduates with knowledge of programming languages. More specifically, 
contacts at Institution D and Institution F report employers frequently seek 
bachelor 's- level statistics students experienced with 'SAS ' due to the popularity of the 
language among data science companies. Emp loyers in Arkansas express demand for 
bachelor's- and master's-level statistics professionals with 'SAS' skills in 159 postings 
during the past year (i.e., 13 percent of relevant postings). Institution F offers a 
bachelor's-level course in " advanced SAS programming" to confer in -demand 
programming skills. 

Top Skills for Bachelor's- and Master's-Level Statistics Professionals 
April 2017-March 2018, State Data14 

n=1,228 job postings, 0 unspecified postings 

Data Analysis 
Microsoft Excel 

SQL 
Project Management 

Statistics 
Microsoft Office 

Microsoft Powerpoint 
Budgeting 

Microsoft Access 
SAS 

Business Process 
Supervisory Skills 
Business Planning 

Business Intelligence 
Oracle 

SQL Server 
Data Mining 

Customer Service 
Forecasting 

Data Management 

12 

485 
388 

286 
273 
273 

251 
176 
160 
159 
152 
142 

808 

• Data analytics skills 
.. Business skills 
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Program 
Modality 
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Offer a Prospective Bachelor's-Level Statistics Program 
In-Person to Align with Current Offerings 

Administrators at Arka nsas Tech Unive rsity should note all profiled programs 

employ a traditional face-to-face format for bachelor's-level statistics programs. 

However, administrators at I nstitut ion F offer some bachelor's-level statistics in an 

online format as elective coursework from the fully online master's-level applied 

statistics program overlaps with the undergraduate program. 

Furthermore, administrators at profiled institutions do not plan to offer bachelor's­

level statistics programs online. Contacts at Institution F report current online 
offerings in the bachelor's- level statistics program do not elicit sufficient enrollments. 

At Inst itution D, administrators attribute the in-person format of the bachelor's-level 

statistics program to reluctance among statistics faculty to convert courses to an 

online format. While administrators at profiled institutions do not offer the bachelor's­

level statistics program online, they do not indicate that an online program would be 

unsuccessful. Feedback from program administrators suggests an online bachelor of 

science in statistics program may f ill a gap in both student and employer demand. 

At the master's-level, administrators should note profi led programs deliver master's­

level statistics prog rams in a format convenient for working professionals. 
Institution B and Instit ution F offer maste r's-level prog rams fully online. While 

Institution C offers the master's-level analytics program in-person due to the 

complexity of the material, students complete courses in the evening and on 

Saturdays . 

Modality Comparison for Bachelor's- and Master's- Level Statistics 
Programs 
Prof iled Institutions 

Institution Program Name Modality 

Institution A M.S. in Mathematics and Statistics In-person 

Institution B B.S. in Statistics In-person 

M.S. in Statistics In-person 

M.S. in Predictive Analytics Online 

Institution C B.A. or B.S 1n Statistics In-person 

M.S. in Statistics In-person 

M.S. in Analytics I n-person 

Institution D B.S. in Statistics In-person 

M.S. in Statistics I n-person 

Institution E B.A. or B.S. in Statistics I n-person 

M.S. in Mathematical Sciences with I n-person 
a track in Statistics 

Institution F Bachelor's in Statistics In-person 

M.S. in Statistics In-person 

M.S. in Applied Statistics Online 
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5) Enrollment and Re cruitment 

Student 
Demographics 

Focus Recruitment Efforts to Traditional Undergraduate 
Students to Secure Enrollments in a Prospective 
Bachelor's-Level Statistics Program 

! S)~CT and W 
16)lll:I and~ 

Administrators at Arkansas Tech University should market a prospective 
bachelor's-level statistics program to undergraduate students in the 18-22 year old 
age range. Administrators at Instit ut ion D and I nst itution F report recent high 
school graduates account for most enrollments in bachelor's- level statistics programs. 
Administrators at Institution D and Institution F also note 15-20 percent of students 
transfer into the bachelor's-level statistics program from community colleges. 

Administrators should note a small percentage of high school students in Arkansas 
and nationwide intend to major in statistics based on reported SAT and ACT data. In 
2017, one percent of SAT test-takers in Arkansas and nationwide report 
"mathematics and stat istics" as an intended college major. Similarly, only three 
percent of ACT test-takers in Arkansas and nationwide reported "computer science 
and mathematics" as an intended college major in 2017 . 

Student Demographics for Bachelor 's- and Master's-level Statistics 
Programs 
Prof iled I nstitutions 

Bachelor's-Level 
Statistics Student 

Master' s-Level 
Statist ics Student 

Average Age 

Gender 

m 
Working 

Professional 

Profiled institutions primarily enroll first time freshmen 
(i.e., 18-22 year olds recent high schoo l grad uates) at 
the bachelor's-level. Administrators at Institution D and 
Institution F note 15-20 percent of students transfer into 
the stat istics program f rom a community college. 

Admin istrators at I nstitut ion D and Institution F note 
equal numbers of men and women enroll in the 
bachelor's-level statistics program. 

Contacts at Institution B estimate 90 percent of 
students enrolled in the master's-level predictive 
analytics program work fu ll time. 

I nte nded Majors for High School Students 
SAT and ACT, 2017 State15 and National Data16 

Arkansas 
National 

11 

973 
64,218 

L 10,747 

• SAT: Mathematics and Statistics 
l ACT: Computer Science and Mathematics 
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Top Locations 
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Recruit Students from Metropolitan Statistical Areas in 
Texas to Secure Program Enrollments 

Administrators at Arkansas Tech Unive rsity should focus primary recruitment 
efforts to metropolitan statistical areas (MSAs) in Texas. Texas MSAs (e.g., Da llas­
Fort Worth-Arlington, TX, Houston-The Woodlands-Sugar Land, TX) represent four of 
the ten largest regional emp loyer markets for bachelor's- and master's-level statistics 
professionals. The Dallas-Fort Worth-Arlington, TX MSA represents the largest 
employer market for bachelor's- and master's-level statistics professionals in the 
region, with 11,027 postings in the past year (i.e., 29 percent of postings regionally ) . 
The top four employer markets for bachelor's- and master's-level statistics 
professionals in Texas account for 57 percent of specified regional postings during the 
same time (i.e ., 21,820 of 38,543 specified postings) . See Appendix A for a full list of 
in-demand locations. 

Top Metropolitan Statistical Areas for Bachelor 's- and Master's-Level 
Statistics Professionals 
April 2017-March 2018, Regional Data1 7 

n=40,210 job postings, 1,667 unspecified postings 
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Enrollment 
Trends 

The forum analyzed 
reported bachelor's­
and master's-level 
degree completions for 
CJP Code 27.05 (i.e., 
Statistics). 

18 )1 ~e Collo~o Board 
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Onl\' One Institution in Arkansas Reports Statistics 
Program Completions 

Administrators at Arkansas Tech University should note limited competition from 
in-state statistics programs. In Arkansas, the University of Arkansas represents the 
only institution with reported bachelor's- and master's-level statistics degree 
completions from 2013-2015. Regionally, Rice University, the University o f 

Missouri-Columbia, and Texas A & M Unive rsity- College St ation represent the 
top three institutions with reported bachelor's- and master's- leve l reported degree 
completions. Reported regional degree completions increased 47 percent between 
2012-13 and 2014-15 (i.e., 248 to 364 reported degree completions). 

Administrators should also note steady enrollments at profiled institutions. 

Institution D enrolls the most students of profiled bachelor's- level statistics 
programs, with 50 students in 2015. Administrators report the program began with 
12- 13 students; enrollments subsequently increased by 10 students each year. 
Simi larly, co ntacts at Institution F reports steady enrollment numbers for the 
bachelor's-level statistics program. Administrators cite the increased popularity of AP 
statist ics courses in the late 2000s as a factor in program enrollments. 18 At the 
master's- level, contacts at Inst itution C report demand for the master's-level 
predictive analytics exceeds available space. 

Reported Enrollments in Comparable Bachelor's- and Master's-Level 
Statistics Programs 
Profiled Institution Institution D 

50 st udents 

Lower 
enrollment I Higher 

enrollment 

-~~~-~' 
4 0 students 

Institution F 
Master's-level program 

e Bachelor's-level program 

1, 7 00 predictive 
analytics students 

Institution B 

Reported Degree Com pletions for Bachelor's- and Master's-Level 
Statistics Programs 
2013-2015, National Center for Education Statistics 

Geographic 
Area 

Arkansas 

Regional 

Number of 
Institutions 

One 
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Marketing 
Messages 

Highlight Potentia! Graduate Outcomes in Ma1·keting 
Collateral to Boost Enrollments 

Administrators at Arkansas Tech University should ensure marketing efforts 

emphasize student-centered outcomes to attract prospective students who seek 
enhanced career prospects upon graduation. EAB research indicates working 

professionals require tangible evidence of program value prior to enrollment. 
Consequently, program marketing should demonstrate how skills conferred in the 

program connect to, and meet, demonstrated labor demand. 

For more information about how to effectively utilize student-centered marketing, the 
Forum suggests administrators see EAB's Competing on Student Outcomes to Attract 
Today's Career Changers study (2017). 

Student-Centered Marketing for Bachelor's- and Master's-Level 
Statistics Programs 
Profiled Institutions and EAB19 

"Students in Loyola's MS in Applied Statistics program embark on a 
journey that offers more than a valuable degree. Each student's 
educational experience challenges them to think in different ways 
and learn new, important skills as they prepare for careers in this 
growing and varied field. Recent graduates have continued their PhD 
studies or taken jobs at firms and universities such as A.C. Nielsen, 
Allstate, Bank of America ... " 

-Loyola University Chicago 
Student-centered recruitment checklist: 

Are students like me successful? 

Why should I enroll in th is 
program? 

Will this program help me achieve 
mygoals? 4 
What are my next steps? 

"The undergraduate program in Statistics provides students with 
fundamental knowledge and skills related to probability, mathematical 
statistics, data analysis, and statistical computing. With the recent 
rise of Big Data, Data Science, and Analytics, the demand for this 
set of skills has increased substantially. A BS in Statistics is very 
flexible and can lead to a career in business, industry or government. " 

-University of Iowa 

"Upon completing the B.A. degree, students majoring in Statistics 
will be able to apply fundamental theory in probability and 
statistical inference; have the skills and knowledge to apply and 
evaluate statistical models; will have master the ability to apply 
statistical computing for data analysis and data science; will be able to 
demonstrate competency as a professional statistician; and will have 
developed effective communication skills as a professional statistician." 

-Rice University 

19) EAB, "Competing OlJ Student Outcomes to Attra't l _oday's Career Change~: lum_m_g__Pass1y~_ Jnteresl_IOtQ.PfQgram fnroUJYienrs• 
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Appendix: Top Locations 
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Top Locatio ns for Bachelor's- and Master's-Level Statistics 
Professionals 
April 2017-March 2018, Regional Data20 

n=40,210 job post ings, 1,667 unspecified post ings 

Metropolitan Statistical Area (MSA) Number of Job Postings 

Dallas-Fort Worth-Arlington, TX 

Houston-The Woodlands-Sugar Land, TX 

St. Louis, MO-IL 

Austin-Round Rock, TX 

Nashville-Davidson-Murfreesboro-Franklin, TN 

San Antonio-New Braunfels, TX 

Memphis, TN-MS-AR 

Kansas City, MO-KS 

Oklahoma City, OK 

Baton Rouge, LA 

18 

r 11,027 postings 

4,897 

4,340 

3,949 

2,743 

1,947 

1,178 

926 

819 

560 
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Appendix B: Top Industries 
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To p Industries for Bachelor's- and Master' s-Level Statistics 
Professionals 
Apri/2017-March 2018, State Data21 

n= 1,313 job postings, 346 unspecified postings 

Industry Number of Job Postings 

Other General Merchandise Stores 132 

Colleges, Universities, and Professional Schools 111 

Insurance Carriers 70 

Wired Telecommunications Carriers 51 

Depository Credit Intermediation 48 

Management, Scientific, and Technical Consulting 46 
Services 

General Medical and Surgical Hospitals 41 

Advertising, Public Relations, and Related Services 31 

Elementary and Secondary Schools 30 

Animal Slaughtering and Processing 24 
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Workforce Analysis Request Form 
Directions: An institution shall use this form to request workforce data analysis of a proposed degree 
program. In completing the form, the institution should refer to the document AHECB Policy 5.11 
Approval of New Degree Programs and Units, which prescribes specific requirements for new degree 
programs. Note: This form is required to be submitted by the Chief Academic Officer or individual(s) 
they designate. Answers need not be confined to the space allotted but may extend to several pages. 

Program Information for Analysis 

1. Institution: 

Arkansas Tech University 

2. Program Name - Show how the program would appear on the Coordinating Board's program 
inventory (e.g. , Bachelor of Business Administration or Associate of Science in Accounting): 

Bachelor of Science in Applied Statistics with Actuarial Science Option or Computer Science 
Option 

3. Proposed CIP Code: If the proposed program does not fit easily into one CIP Code, provide the 
code it most closely falls into and explain differences I nuances of your program 

27.0599 

4a. Standard Occupational Classification (SOC) from CIP-SOC Crosswalk: 

Take SOC codes from NCES Crosswalk of CIP to SOC, ranked in order of relevance (i.e. , the degree 
to which program graduates are expected to desire and/or be qualified to work in each occupation) 
(See Appendix A) 

15-2041, 15-201 1, 15-2031,13-1 111 ,13-11 61,1 5-2021 

4b. Standard Occupational Classification (SOC} from Expert/Staff Opinion (optional): If you think the 
standard NCES crosswalk accurately represents the list of occupations in which graduates of the 
proposed program will be qualified to work, leave this blank. If you think the list of target occupations 
is longer, shorter, or different, please provide an alternative list here, ranked in order of relevance. 
Feel free to add qualitative information about the variety of jobs and pay scales that may exist within 
target occupations, and where you expect graduates to fit in. (See Appendix A) 

5. Brief Program Description- Describe the proposed program, the costs and investments involved 
in implementing it, the students you expect to recruit into it, and its educational objectives. 

Demand for professionals with strong quantitative analytical skills is not new, but recent 
changes in the economy and the growing reliance of our businesses and governments on 
data have created an even greater need for workers who can manage data, produce 
informative visualizations of data, and are guided by fundamental statistical principles. 

The curriculum in Applied Statistics is tailored to professionals who may be working with 
data and statistics in any industry including natural resources, environmental agencies, 
non-profit organizations, healthcare, insurance, business and finance, or any industry 
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where the analysis of data research results is required. The Applied Statistics degree 
includes courses in mathematical theory, statistical modeling, computer programing, 
economics, and business analytics. 

Applied statistics with actuarial science option graduates will be able to: 
* use mathematics, statistics, and financial theory to study the uncertainty of events. 
* analyze the financial consequences of risk. 
* evaluate the likelihood of future events & reduce the likelihood of undesirable events. 
* decrease the impact of undesirable events that do occur. 
* manage financial risk for an organization. 
* communicate concisely with other team members or the clients. 

Applied statistics with computer science option graduates will be able to: 
* gather, view and analyze information to meet an organization's needs. 
* create visualizations and dashboards to help the team interpret the data collected. 
* measure and statistically analyze data. 
* translate data into digestible and accessible information. 
* communicate the findings to help make business decisions. 

The only cost that is associated with this new program is in creating designated statistics 
faculty. We already have an assistant professor of statistics, an associate professor of 
statistics without any extra salary cost, and will need an instructor of statistics position 
which can result from converting an instructor of mathematics position with an increase 
in salary cost of at most $7, 750 according to CUPA numbers. There is no additional 
library resources or facilities and equipment required for this degree. 

6. North American Industry Classification System (NAICS) - List some industries and/or companies 
which graduates would be most likely and/or qualified to work in (optional), and feel free to comment 
on why/in what capacity. Also, a description of the target industry in your region, its relative strength 
or weakness relative to other regions , and the reasons for that relative strength or weakness, is 
welcome. Lookup NAICS Code 

See the EAB report: Market Viability of Bachelor's- and Master's-Level Statistics 

7. Region of Possible Position(s)- Describe the region where you think graduates are most likely to 
work, e.g., in terms of a list of counties, a metropolitan statistical area, or a commuting radius : 

See the EAB report: Market Viability of Bachelor's- and Master's-Level Statistics 

8. Existing Data - Describe any existing anecdotes or data you have that would shed light on the job 
prospects of graduates from the proposed academic program. This data can be helpful to ADFA in 
conducting labor market analysis. 

See the EAB report: Market Viability of Bachelor's- and Master's-Level Statistics 
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9. Proposed Implementation Date- (MM/DD/YY): 

Summer 2020 (05/11 /20) 

10. Contact Person- Provide contact information for the person who can answer specific 
questions about the program: 

Name: Dr. Weijia Jia 

Title: Assistant Professor of Statistics 

E-mail : wjia@atu.edu 

Phone: (479)498-6021 

Email the completed form: Dr. Nathan Smith (Nathan.Smith@adfa.arkansas.gov) 

After the labor market analysis has been completed, the institution will be invited to respond, providing 
further information that might shed light and help to interpret the data provided. 
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APPENDIX A. CIP-SOC MATCHING AND THE NCES CROSSWALK (Question 4a & 4b) 
Labor market analysis for academic program requires the combination of diverse data sources. The 
National Center for Education Statistics (NCES) and the Bureau of Labor Statistics (BLS) developed a 
"CIP-SOC crosswalk" linking fields of study, classified by a well-established classification scheme called 
Classification of Instructional Programs (CIP), with occupations, classified by a well-established 
classification scheme called Standard Occupational Classifications (SOC). The CIP-SOC crosswalk is 
available here, and guidelines on how to use the scheme are posted online here. 

In question 4a of the form , institutions are asked to copy and paste a list of occupations that match with 
their instructional programs, taken directly from the NCES CIP-SOC crosswalk, which can be downloaded 
here: https://static.ark.org/eeuploads/adhe/CIP-SOC Crosswalk for Workforce Analysis Form.xls 

To use this file to answer question 4a: 
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1. Select Column A. 
2. In the Home ribbon, Editing section of the toolbar, click Find & Select to get a drop-down menu, 

and select the Find command. As u do thi r screen should look someth like this. 

I IV • - -. ~ 

....... Sc..-.~ .• !t 

ltltU ,.,..~""'"'~ *,.,, "" ... lllllo'!lt~l 
X IOU "VC-~ ..... ~ut.•·lloo., "'-IN<......, 

u•n •..-, ~"" .,.01:.,. ~ • .....,,..... 
l t.tQU , . _. Rltw ..... NOI'*ArocWII.,.tll ............. 

,..,.,....k<f''ct11..,...,~ 

1$·11Wl .... o( ...... w-....... . ,., ...... , .... ooc:-, 
f-~ -a--..A,pc..,~ .......... 
... "-"""St>.....;nlt.~"'"' ' PM!~ 

XWt r---~-... 
l l,.lt ,..,.....,_s.,.,.... ... ,,._,.,...,._,_trr,.~ 
I).IUI ~WPwo.iM ......... 'IU f-PI'M•~tU 

""""' ..... ~"(IOf. .. ..... ~......,. 

•s..•u Gr- - s.-'" ""'CtllloQI,..,..• 
11o- 11ll ~•U.M~ I>,..C""' ... . 

r..r..,..,..s..p....,.,r~,O&t • .-... ~-~.,~ 

t ltotJ '-~-~>-~·~ 
:1\,._.1 Airot..,.,.oiSC't 'ICUlMtf,tol~ootf~ 

I S,.Il f'""-lN~ofllf.-_.,r.....,_r,."""lo~" 

~ttoll ~....,•51:-nh~PM!otee......,. 
1$.-)0.11 ,.,,.,~"C ..._~,...-S..""(o1o<M4-

~ ... I ~·Sc._,...,.,. ,.....,,"'"'~ 

~~,._, ~E._.Opoo • ..,. 
,.,,.l ... ~YtC"-o-s-t lteMc-

tt )ttt ~w..:-.....-~.t~ .,._,.., ,_t...,_. .. ~, -s.....t,rKtrow-

'' *1 ti-Ho~· L...,.....O!IIIro'o.tw>oto Loc""'L ... !'u 
~·k......._ ... , .... ""'" ,...,..-<._, 
'-t-fll~·-s--·1~ 

l).lt41~e01kn 

t).t;1( ~u.c-.. .... 

I)Ht'l ...._ .. O,.....-oS..C:..o6 .. o ... ()No 

hlrtl ~·'~"'--
Hittl f ..... o....,.... 
11..... ~o~ou--.. .. c..jU,..._\"'_f_., 
ll'a.H ~ ~~~-- - o.:r..t' """'"OfloNlt 

1)...,., .......... t-.:-c ......... 
JJI'OII -.C...'I'I' ........ 
)1 ")1 co.-.~tOkwtN~-~· 

) )&Ja *~co-. 

ll f0'1 o...,.c.-.. 
)).tot:! , ,_,...._'"" ... _$(••-· 
!3-ttM ,_.Kf<ooeS..:t ""-"- NCIIIIo.o 

IS~1 G.h h llfllllll 

15)()11 ~f-P!t,...--~WM.ttl ~ ...... r Mifeot 

)S~~ e-.. ,_, c ........ '-'-'·- .... Co&t.a.-
<A • .-. .... w-.. . 

M*' r..c~s- Now,.,...,.,. 
)S toll o-. ..... -e-• .-.M(._.... ........... 
lHto:l o......-. 
)S~C~ll - t W"*tlotl ... ~t..lt ... l ....... -Cfl'ft...., 
)iti)M ,..,.,...... __ ~,..... .. w........ ,.,~ 

),.J'all ~ .... a.-. f.oc.-"'--""""'~-..o.-. 
"~" "---...-e .. -. 

'-• ,.... .. , .... ...,. 
p ... 

1. 1.-· 
~ w''"' ,..., 

3. In the Find and Replace dialog box, enter the CIP code that you're interested in, and click "Find 
Next." Your screen should then look like this: 
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4. Since the CIP-SOC crosswalk file is already sorted by row, you can find all the rows corresponding 
to your CIP simply by starting from the first cell selected and then reading down in column A until 
you encounter a different CIP code. 

5. Select all of these rows, columns A through D. this will form a table that can be pasted directly into 
the response field for question 4a. 

52.080 Public Finance. 11-3031 Financial Managers 
8 - - -
52.080 Public Finance. 13-2031 Budget Analysts 
8 
52.080 Public Finance. 13-2051 Financial Analysts 
8 
52.080 Public Finance. 25-1011 Business Teachers, Postsecondary 
8 

6. If desired, ask a faculty or staff member to sort the matched occupations from the CIP-SOC 
crosswalk by relevancy/importance, with the occupations that seem most likely to employ your 
graduates ranked first. 

7. Missing occupations from the list should be addressed in question 4b. 

Question 4b, is requesting information from your local staff/workforce experts at your institution on the 
applicability of the NCES list. We are aware that the NCES might be "globally" wrong-the CIP/SOC match 
may never have been very accurate, or may become obsolete as fields and occupations evolve-or 
"locally" wrong-the CIP/SOC match may be reasonably robust in general , but fail to capture the role your 
particular program plays in students' career paths. Graduates of a particular program may be over or 
underqualified for some of the matched occupations. Also, there may be SOCs not matched to your CIP by 
NCES for which, however, your program does help to prepare students, and which are likely to provide 
gainful employment for your graduates. Question 4b is the place to tell us about those as well. 
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Bachelor of Science in Applied Statistics with Actuarial Science Option 

Curriculum 

The matrix below is a sample plan for all coursework required for this program. 

===================================================================== 

Fall 

ENOL 1013 Composition I' (3) 

MATH 1001 Orientation to Mathematics (1) 

MATH 2914 Calculus I (4) 

BUAD 2003 Business Info Systems (3) 

ECON 2003 Principles of Econ I (3) 

Electives4 
( 1) 

Spring 

ENOL 1023 Composition IP (3) 

Fine At1s/Humanities' (3) 

MATH 2924 Calculus 11 (4) 

STAT 2303 Statistical Methods (3) 

ECON 2013 Principles of Econ II (3) 

Total Hours (15) Total Hours (16) 

============== ============== 

Fall Spring 

STAT 3153 Applied Statistics (3) STAT 31 13 Regression Analysis (3) 

MATH 2703 Discrete Math (3) MATH 3243 Differential Equations I (3) 

MATH 2934 Calculus III (4) COMS 2104 Found. ofComp. Prog. I (4) 

ACCT 2003 Accounting Principles I (3) ACCT 2013 Accounting Principles II (3) 

BDA 2003 Business Problem Solving (3) Quantitative Elective2 (3) 

Total Hours (16) Total Hours (16) 
=================== ============== 

Fall Spring 

Fine Arts/Humanities' (3) Social Science' (3) 

US History/Government' (3) Science/Lab' (4) 

Science/Lab' (4) STAT 4153 Experimental Design and Analysis (3) 

STAT 3203 Actuarial Probability I (3) STAT 3213 Actuarial Probability II (3) 

MATH 4003 Linear Algebra (3) Quantitative Elective2 (3) 

Total Hours (16) Total Hours (16) 

=============================== ============================= 



Fall 

COMM 2173 Business and Prof. Speaking (3) 

STAT 4283 Financial Math. I (3) 

MATH/STAT Elective3 (3) 

Electives4 (3) 

Total Hours (12) 

Spring 

Social Science• (3) 

STAT 4293 Financial Math II (3) 

MATH 4971 Senior Seminar in Math ( 1) 

MATH/STAT Elective3 (3) 

Electives4 (3) 

Total Hours (13) 

=============================================================== 

•see appropriate alternatives or substitutions in "General Education Requirements". 

2The quantitative electives must be at the 2000-level or above and may include math, statistics, 
computer science, business administration, business data analytics, finance, or a course in 
another area with substantial quantitative content (ask for approval from advisor). 

3See catalog to assure pre-requisites are met. See advisor to select courses from: STAT 3183 
Statistical Process Control, STAT 4113 Categorical Data Analysis, STAT 4393 Statistical 
Learning, MATH 4123 Mathematical Modeling, or a MATH/STAT course at the 3000-4000 
level approved by advisor. 

4A minimum of 40 credit hours of the 120 total hours required for the B.S. degree must be 
3000-4000 level courses. 



Bachelor of Science in Applied Statistics with Computer Science Option 

Curriculum 

The matrix below is a sample plan for all coursework required for this program. 

Freshman year 

Fall 

ENGL1013 Composition I1 (3) 
US History/ Govemment1 (3) 
MATH I 00 I Orientation to Mathematics (I) 
MATH 2914 Calculus I (4) 
BUAD 2003 Business Info Systems (3) 
Electives4 

( 1) 

Total Hours (I 5) 

Sophomore Year 

Fall 

Social Science1 (3) 
MATH 2703 Discrete Math (3) 
MATH 2934 Calculus III ( 4) 
STAT 3153 Applied Statistics (3) 
Electives4 (3) 

Total Hours (16) 

Junior Year 

Fall 

Fine Arts/Humanities 1 (3) 
Science/Lab1 (4) 
COMS 2203 Found. of Computer Prog. II (3) 
MATH 4003 Linear Algebra (3) 
STAT 4163 Mathematical Statistics (3) 

Total Hours ( 16) 

Spring 

ENGL I 023 Composition 111 (3) 
Fine Arts/ Humanities1 (3) 
STAT 2303 Statistical Methods (3) 
MATH 2924 Calculus II (4) 
BDA 2003 Bus. Problem Solving (3) 

Total Hours (16) 

Spring 

MATH 3243 Differential Equations I (3) 
COMS 2104 Found. of Computer Prog. I (4) 
STAT 3113 Regression Analysis (3) 
BDA 3053 Bus. Data Analysis (3) 
Electives4 (3) 

Total Hours (16) 

Spring 

Science/Lab1 
( 4) 

STAT 4153 Experimental Design and Analysis (3) 
COMM 2173 Business and Prof. Speaking (3) 
COMS 2213 Data Structures (3) 
MATH/STAT Elective2 (3) 

Total Hours (I 6) 



Senior Year 

Fall 
Social Science' (3) 
STAT 4113 Categorical Data Analysis (3) 
COMS Elective3 (3) 
Electives4 (3) 

Total Hours (12) 

Spring 
MATH 4971 Senior Seminar in Math ( 1) 
COMS Elective3 (3) 
MATH/STAT Elective2 

( 6) 
Electives4 (3) 

Total Hours (13) 

'See appropriate alternatives or substitutions in "General Education Requirements". 

~see catalog to assure pre-requisites are met. See advisor to select courses from: STAT 3183 
Statistical Process Control, STAT 4393 Statistical Learning, MATH 4123 Mathematical Modeling, 
or a MATH/STAT course at the 3000-4000 level approved by advisor. 

3See catalog to assure pre-requisites are met. See advisor to select courses from: COMS 3233 
Database Design and Impl., COMS 3243 Data Mining, COMS 4353 Artificial Intelligence, or a 
COMS course at the 3000-4000 level approved by advisor. 

4A minimum of 40 credit hours of the 120 total hours required for the B.S. degree must be 
3000-4000 level courses. 



Syllabus 
Department of Mathematics and Statistics 
STAT 2000 Statistical Packages Lab 

Section: 00 I 

Offered: Fall & Spring 

Pre-Requisite: None 

Co-Requisites: STAT 2303 Statistical Methods 

Course Description: This lab is an introduction to the statistical software SAS and R, including its use for 
common statistical analyses. A practical complement to the statistical methodology covered in STAT 2303. 

This section is all to be completed by faculty of record for the course. 
Course Office: Corley Phone: Email: 
Instructor: TBD 
Office Hours: To be determined by the faculty of record for this course 

Text required: None 

Bibliography: 
For SAS: 
Online document https://support.sas.com/en/documentation.html 
Delwiche, L.D. and Slaughter, S.J., The Little SAS Book: A Primer, Fifth Edition, The SAS Institute, 2012 

For R: 
Grolemund, G. and Wickham H., R for Data Science, available for free at http://r4ds.had.co.nz/ 

Justification/rationale for the course: As the demands for professionals with quantitative analytical skills 
grows, especially in industry, application of statistical software becomes a more crucial part of data analysis. 
Among the advanced analytics software, SAS and R are the most popular languages used in statistical analysis 
in both academia and industry. 

Objectives: The main point of this lab is to give the student a working start with the covered software SAS and 
R for the basic statistical analyses from STAT 2303. The student can learn the use of these software in more 
depth in the subsequent statistical courses. Student can spend a lifetime using and mastering them. 

General Education Requirements: This course does not meet any General Education requirements . 

Assessment: The grade in this lab is incorporated into STAT 2303. 

Attendance: Students are required to attend the Jab regularly to learn and practice with SAS and R -- how they 
are implemented for the statistical analyses covered in STAT 2303. 



Syllabus 
Department of Mathematics and Statistics 
STAT 2303 Statistical Methods 

Section: 001 

Offered: Fall & Spring 

Pre-Requisite: Math 2914 Calculus I 

Co-Requisites: STAT 2000. Statistical Packages Laboratory. Introduction to the statistical software SAS 
and R, including its use for conm1on statistical analyses. A practical complement to the statistical methodology 
covered in STAT 2303. 

Course Description: The goal of this cow-se is to introduce students to statistical methods for analyzing data. 
Some of the topics included are: Describing Data, Basic Probability, Random variables, Normal and Binomial 
Distributions, Sampling Distributions, Confidence Intervals, Hypothesis testing, Correlation and Regression, 
Contingency table, Comparing two populations, ANOV A. 

This section is all to be completed by faculty of record for the course. 
Course Office: Corley Phone: Email: 
Instructor: TBD 
Office Hours: To be determined by the faculty of record for this course 

Text required: Moore, DavidS. , McCabe, George P., and Craig, Bruce A. Introduction to the Practice of 
Statistics, 7th ed. , W.H. Freeman and Company, New York. 

Bibliography: There is NO required supplemental reading list for this course. 

Justification/rationale for the course: The goal of this course is to introduce students to statistical methods 
for analyzing data. We will emphasize the basic principles and criteria for selecting the appropriate statistical 
technique. Students will get hands-on experience applying the topics covered to real datasets using R or SAS. 
From medical studies, research experiments, business information, from polling organizations, and insurance, 
data are being collected everywhere, and all the time. Knowledge in statistics provides you with the necessary 
tools and conceptual foundations in quantitative reasoning to extract information intelligently from this sea of 
data. 

Course objectives - By completing this course the student will learn to perform the following: 
1) How to calculate and apply measures of location and measures of dispersion. 
2) How to apply discrete and continuous probability distributions to various business problems. 
3) Perform Test of Hypothesis as well as calculate confidence interval for a population parameter for 
single sample and two sample cases. Understand the concept of p-values. 
5) Compute and interpret the results of Simple Linear Regression and Correlation Analysis, ANOV A 
and F-test. 



Course Content: 

• Descriptive statistics & data visualization 
• Probability 
• Point and interval estimation 
• Hypothesis testing 
• Inference for a single population 
• Comparisons between two populations 
• One- way analysis of variance 
• Analysis of categorical data 
• Simple linear regression 

General Education Requirements: This course does not meet any General Education requirements. 

Assessment: The final grade will consist of 100 percentage points, with the following breakdown: 

In-Class Participation/Projects 
Homework/Quizzes 
3 Exams (20% each) 70 

100% 

15% 
15% 
% 

The following percentages will be used to assign scores: 

90-100% - A 80-89%- B 70-79%- c 60-69% - D Below 60% - F 

Attendance: The policy of the University in regard to class absences may be stated as the considered belief 
that regular class attendance is essential to the maximum growth and development of the student, and that 
students, in their own interest, are therefore responsible for attending all classes for which they are enrolled. in 
the event that you must miss, it is your responsibility to .find out what material you missed and ~f any 
assignments are due. I DO NOT take doctor' s notes for absences. 

No Make-Up exams will be given. 

Expectations: 

• Students must adhere to the rules set forth in the handbook. 

• Students must do their own work. 
• Consider your actions carefully: There will be no tolerance for conduct that even gives the appearance 

of cheating. 
• Students are expected to respect the rights of others 

• Students should not hesitate to clarify any questions regarding the policies of this course with the 
instructor. 

Cheating/Plagiarism : Cheating or copying someone else's work may result in anything from a zero on the 
assignment (or test) to expulsion from the course with a course grade ofF. Talking to others or using notes are 
NOT allowed during exams, either. Please note that while 1 strongly encourage working together on 
assignments, copying someone else's work is cheating, and will not be tolerated. Using apps, unapproved 
websites, etc are also considered cheating. 



Syllabus 

Department of Mathematics and Statistics 

STAT 3113 

Section# 

OFFEREDSpring 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Regression Analysis 

001 

An introductory statistics course or permission of instructor 

None 

This course introduces the methods for fitting and interpreting regression 
models. Topics include simple linear regression (SLR), multiple linear 
regression (MLR), model checking, variable selection methods, dummy 
variables, diagnostic measures, logistic regression, and time series analysis. 
Instruction will include the use of a statist ical programming language. 

None 

Office Phone: Email: 
To be completed by the faculty of record for this course 

To be determined by faculty of record for this course 

Mendenhall, W., Sincich, T., A Second Course in Statistics Regression 

Ana lysis, 8th edition, Pearson. 

There is no REQUIRED supplemental reading list for this course. 

Regress ion analysis is the most popularly used statistica l technique with 
applicat ion in almost every imaginable field. Linear regression model, 
which relates an outcome to a set of predictors of interest using linear 
assumptions, is the most important st atistica l analysis tool in a data 
scientist's toolkit. This course focus on regression models and associated 
methods of statistical inference, data analysis, interpretation of resu lts, 
statistical computation and model building. 

After completing this course, the learner will be able to: 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

• understand regression model and model assumptions in SLR and MLR; 

• Use SAS and/or R to get least square estimate, confidence interval, and 

do hypothesis for the parameters; 

• do the estimation and prediction by using the linear regression model; 

• do regression for the data with quantitative, qualitative predictors and 

both; 

• do model selection by using SAS and/or R; 

• check the model assumptions by res idual plots and use some basic 

measures to remedy the model; 

• apply logistic regression for the dependent variable with two discrete 

values. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 15% 

3 Exams (20% each) 60% 

Final Exam 25% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69% - D Below 60% - F 

ATTENDANCE Attendance is required and necessary for success in this course. Students 
missing more than 2 classes are to be dropped from the class with a grade 

of F. Students who arrive to class late or leave class early may be counted 
as absent. If a student is absent for any reason, it is his/her responsibility 

to learn what assignment was missed and to complete on time. Being 
absent is NOT an excuse for missing an assignment. 



COURSE 
CONDUCT 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test) to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

Syllabus, Course overview, 

Review some basic concepts, The instructor of record will determine the 

Introduction to regression assignments/exercises and point value for 

1 analysis each weekly topic. 

Simple linear regression (SLR) 

definition, Least square 

2 method (LSE) 

SLR model assumptions, 

Estimation of, Interpretation 

& inference of the slope 

3 parameter 

Coefficient of correlation, 

Coefficient of determination, 

SLR estimation and 

prediction, Multiple linear 

4 regression (MLR) definition 



MLR: LSE, Model assumption, 

5 Estimation of, 

MLR: Inference about the 

parameters, Multiple 

coefficients of determination, 

6 Estimation and prediction 

MLR: Interaction model, 

Curvilinear model, model 

with qualitative independent 

7 variable 

Model selection, Problems 

8 (misusing) with regressions 

9 Residual analysis 

Transformations and 

weighting to correct model 

inadequacies, Introduction to 

10 weighted least squares 

Introduction to piecewise 

linear regression, 

Introduction to logistic 

11 regression 

Introduction to ridge 

regression, Time series 

12 component 

Moving average method, 

13 Exponential smoothing 

Measures of forecast 

accuracy, Forecasting by 

14 regression approach 

Autocorrelation and 

15 autoregressive error models 



Syllabus 

Department of Mathematics and Statistics 

STAT 3183 

Section# 

OFFEREDSpring 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Statistical Process Control 

001 

STAT 3153 Applied Statistics 

None 

This course is an introduction to statistical process control using Deming's 
philosophy for the improvement of quality, productivity, and competitive 
position. 

None 

Office Phone: Email: 
To be completed by the faculty of record for this course 

To be determined by faculty of record for this course 

Introduction to Statistical Quality Control, 7 th edition, by D. Montgomery, 

Wiley, ISBN: 978-1118146811 

There is no REQUIRED supplemental reading list for this course. 

Regression analysis is an important topic for anyone interested in applying 
statistics in industry. This course focus on theory and methods of quality 
monitoring including process capability, control charts, acceptance 
sampling, quality engineering, and quality design. 

After completing this course, the learner will be able to : 
• Collect and analyze data with emphasis on basic concepts of quality 

control. 

• Understand the importance of variability in statistical quality control. 

• Understand the role of statistics in engineering and quality improvement. 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

• To learn various statistical tools of quality monitoring. 
• To learn the statistical and economical design issues associated with quality 

control. 

• To understand and implement various process capability analysis techniques. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 

Total % 

The following percentage table will be used to assign scores: 

90-100%- A 80-89%- B 70-79% - c 60-69% - D Below 60% - F 

ATTENDANCE 

COURSE 
CONDUCT 

Attendance is required and necessary for success in this course. Students 
missing more than 5 classes are to be dropped from the class with a grade 
of F. Students who arrive to class late or leave class early may be counted 
as absent. If a student is absent for any reason, it is his/her responsibility 
to learn what assignment was missed and to complete on time. Being 
absent is NOT an excuse for missing an assignment. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/ or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 



who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test) to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

1 Syllabus, Course overview, The instructor of record will determine the 
Review some basic concepts, assignments/exercises and point value for 
Introduction to Quality each weekly topic. 
Management and Philosophy 
regression analysis 

2&3 Modeling Process Quality: 
Reviewing probability 
distributions associated with 
Quality Control 

4 Inferences about process 
quality 

5 Statistical Process Control: 
Methods and Philosophy of 
Statistical Process Control 

6&7 Control Charts for Variables 
8&9 Control Charts for Attributes 

10 Control Charts for Short Run 
Productions, Multiple-Stream 
Processes 

11&12 Process Capability Analysis 
13 Process Design and 

Improvement with Designed 
Experiments 

14&15 
Acceptance Sampling 



Syllabus 

Department of Mathematics and Statistics 

STAT 3203 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 

INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Actuarial Probability I 

001 

Fall 

MATH 2934 Calculus Ill 

None 

In this course we develop knowledge of the fundamental probability tools 
for quantitatively assessing risk. The appl ication of these tools to problems 
encountered in actuarial science is emphasized. A thorough command of 
the supporting calculus is assumed. A very bas ic knowledge of insurance 
and risk management is assumed. 

None 

Office: Corley 236 Phone: 964- 0854 Email: mfinan@atu.edu 

Dr. Marcel Finan 

9:00- 11:00 (MWF) 

Marcel B Finan, A Probability Course for the Actuaries: A Preparation for 
Exam P/1, accessible at faculty.atu .edu/ mfinan/actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 
designed to develop knowledge of the fundamental probability tools for 
quantitatively assessing risk and help the students to prepare for Exam P: 
Probability of the Society of Actuaries. 

Students successfully completing this course should be able to use and 
apply the following Concepts : 

• Set functions including set notation and basic elements of 
probability 

• Mutually exclusive events 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATTENDANCE 

COURSE 
CONDUCT 

• Add ition and multiplication rules 
• Independence of events 
• Combinatorial probability 
• Conditional probability 
• Bayes Theorem I Law of total probability 
• Commonly used discrete random va riables 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 
Total % 

The following percentage table will be used to ass ign scores: 

90-100%- A 80-89%- B 70-79% - c 60-69% - D Below 60% - F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other st udents from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/ or having 
conversations with other students that are not part of the class instruction. 



If for some reason you feel that one or more of these items are necessary, 
you must get express permission from t he instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there will 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regard ing the policy of cheating or conduct in th is class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

COURSE 
PHILOSOPHY 

You learn math by doing math: Mathematics is not a spectator sport ! 
Athletes do not tra in for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

SCHEDULE 

Week Exercises 

The instructor of record will determine the 

assignments/exercises and point value for 

1 Syllabus, Set theory each weekly topic. 

2 Counting and combinatorics 

Probability: Definitions and 

3 properties 

4 Conditional Probability 

5 Bayes' formula 

Independent events, Odds 

6 and conditional probability 



7 Random variables 

Probability mass function and 

cumulative distribution 

8 function 

Expected value of a discrete 
random variable, Expected 

9 value of a function of a 
discrete random variable 

Variance and standard 

deviation of a discrete 

10 random variable 

Uniform discrete random 

variabl e, Bernoulli trails and 

11 binomial distribution 

The expected value and 

variance of the binomial 

12 distribution 

Poisson random variable 

13 Geometric random variable 

Negative binomial random 

14 Variable 

Hyper-geometric random 

15 variable 



Syllabus 

Department of Mathematics and Statistics 

STAT 3213 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 

INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Actuarial Probability II 

001 

Spring 

STAT 3203 Actuarial Probability I 

None 

This course is a continuation to STAT 3203. At the end of this course, a 
student is prepared to take Exam P of the Society of Actuaries. 

None 

Office: Corley 236 Phone: 964- 0854 Email: mfinan@atu.edu 

Dr. Marcel Finan 

9:00- 11:00 (MWF) 

Marcel B Finan, A Probability Course for the Actuaries: A Preparation for 
Exam P/1, accessible at faculty.atu.edu/mfinan/actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 
designed to develop knowledge of the fundamental probability tools for 
quantitatively assessing risk and help the students to prepare for Exam P: 
Probability of the Society of Actuaries. 

Students successfully completing this course should be able to use and 
apply the following Concepts: 

• Probability functions and probability density funct ions Mutually 
exclusive events 

• Cumulative distribution functions 
• Mode, median, percentiles, and moments 
• Variance and measures of dispersion 
• Moment generating functions 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATTENDANCE 

COURSE 

• Transformations 
• Joint probability functions and joint probability density functions 
• Joint cumulative distribution functions 
• Central Limit Theorem 
• Conditional and marginal probability distributions 
• Moments for joint, conditional, and marginal probability 

distributions 
• Joint moment generating functions 
• Variance and measures of dispersion for conditional and marginal 

probability distributions 
• Covariance and correlation coefficients 
• Transformations and order statistics 
• Probabilities and moments for linear combinations of independent 

random variables 

This course does not meet any of the General Education requirements . 

The final grade will consist of 100 percentage points, with the following 
breakdown : 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%-C 60-69%- D Below 60%- F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 



CONDUCT 

PLAGIARISM & 
CHEATING 

COURSE 

PHILOSOPHY 

SCHEDULE 

Week 

Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there will 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in this class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

You learn math by doing math: Mathematics is not a spectator sport! 
Athletes do not train for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook" . Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

Exercises 

The instructor of record will determine the 

Syllabus, Cumulative and assignments/exercises and point value for 

1 survival distribution funct ion each weekly topic. 

2 Review improper integrals 

from Calculus prerequisite I, 

Distribution functions 



Expectation and variance, 

Median, mode, and 

3 percentiles 

The continuous uniform 

distribution function, Normal 

4 random variables 

The normal approximation to 

the binomial distribution, 

5 Exponential random variable 

Gamma distribution, the 

distribution of a function of a 

6 continuous random variab le 

Review graphing systems of 

inequalities in two variables 

and iterated double integrals 

7 from Calculus II 

Jointly distributed random 

variables, Independent 

8 random variables 

9 Sum of two independent 
random variables 

10 Conditional distribution 

Joint Probability distribution 

of functions of random 

variables, Expected value of a 

function of two random 

11 variables 

Covariance and variance of 

sums, The coefficient of 

12 correlation 

Conditional Expectation, 

13 Double Expectation 

Conditional variance, 

14 Moment generating functions 

15 Moment generating functions 



of sums of independent RVs, 

The central limit theorem 



Syllabus 
Department of Mathematics and Statistics 
STAT 4113 Categorical Analysis 

Section: 001 

Offered: Fall 

Pre-Requisite: STAT 3113 Regression Analysis 

Course Description: Statistical tool s to analyze univariate and multivariate categorical responses. Emphasis is 
given to Generalized Linear Models, including logistic regression and loglinear models. 

This section is all to be completed by faculty of record for the course. 
Course Office: Corley Phone: Email : 
Instructor: TBD 
Office Hours: To be determined by the faculty of record for this course 

Text required: An Introduction to Categorical Analysis. 2"d edition. Author: Alan Agresti. Publisher: John 
Wiley & Sons, Inc. ISBN: 9780471226185. 

Bibliography: There is NO required supplemental reading list for this course. 

Justification/rationale for the course: The goal of this course is to introduce students to statistical methods 
for analyzing data in which the response variables are categorical: either qualitative or quantitative and the 
explanatory variables can be categorical or continuous. In the real world, often times we have data that require 
knowledge of how to handle categorical response variables as well as the mixed inputs. By learning categorical 
analysis, it further deepens knowledge in statistics that will provide necessary tools and conceptual foundations 
in quantitative reasoning to extract information intelligently from this sea of data. 

Course objectives - By completing this course the student will be able to perfom1 the following: 

• Students will be able to select the appropriate statistical methodology for the analysis of categorical data. 
• Justify the basic theoretical models for categorical data. 
• Conduct and/or actively participate in the modeling and analyzing of categorical data. 
• Interpret results from contingency tables or generalized linear models that evaluate relationships 

between categorical variables 
• Communicate, both verbally and in writing, results with non-statisticians 
• Analyze categorical data using statistical software 

Course Content: 

• I 
• 2 
• 3 
• 4 
• 5 
• 6 
• 7 

Overview & Intro. 
Sampling models & Inference 
2-way tables: structure and proportions 
2-way tables: odds ratios 
Inference: Chi-square tests 
Inference: ordinal data, exact tests 
3-way tables: partial association 

1.1-1.2 
1.3-1.5 
2.1 
2.2, 2.4 
3.1-3.3 
3.4-3.6 
2.3, 3.7 



• 8 Generalized linear models (GLM) 4.1 

• 9 GLMs for binary data 4.2 

• 10 Poisson regression 4.3 
Inference and model checking 4.5-4.6 

• 11 Logistic regression 5.1 

• 12 Logistic regression: model checking 5.2 

• 13 Logit models (categorical predictors) 5.3 

• 15 Multiple logistic regression 5.4-5.5 

General Education Requirements: This course does not meet any General Education requirements. 

Assessment: The final grade will consist of 100 percentage points, with the following breakdown: 

Homework/Quizzes 
Projects/Exams (20% each) 

35% 
65% 
100% 

The following percentages will be used to assign scores: 

90-100%- A 80-89%- B 70-79% - c 60-69% - D Below 60%- F 

Attendance: The policy of the University in regard to class absences may be stated as the considered belief 
that regular class attendance is essential to the maximum growth and development of the student, and that 
students, in their own interest, are therefore responsible for attending all classes for which they are enrolled. In 
the event that you must miss, it is your responsibility to find out what material you missed and if any 
assignments are due. I DO NOT take doctor's notes for absences. 

No Make-Up exams will be given. 

Expectations: 

• Students must adhere to the rules set forth in the handbook. 

• Students must do their own work. 

• Consider your actions carefully: There will be no tolerance for conduct that even gives the appearance 
of cheating. 

• Students are expected to respect the rights of others 

• Students should not hesitate to clarify any questions regarding the policies of this course with the 
instructor. 

Cheating/Plagiarism : Cheating or copying someone else's work may result in anything from a zero on the 
assignment (or test) to expulsion from the course with a course grade ofF. Talking to others or using notes are 
NOT allowed during exams, either. Please note that while I strongly encourage working together on 
assignments, copying someone else 's work is cheating, and wi11 not be tolerated. Using apps, unapproved 
websites, etc are also considered cheating. 



Syllabus 

Department of Mathematics and Statistics 

STAT 4153 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

Experimental Design and Analysis 

001 

Spring 

An introductory statistics course or permission of instructor 

None 

This course introduces students to both design and analysis of experiments 
as well as stati stical computing. SAS and JMP will be the primary software 
for th is course. Topics will include basic principles of experimental design, 
randomization, replication, completely randomized design, randomized 
blocks, Latin squares, complete and incomplete block designs, factor ial 
design, blocking in factoria l design, 2k factorial design, blocking and 
confounding in 2k factorials, fractiona l factorial designs, blocking in 
fractional factorials, experiments with random factors, nested and spl it­
plot designs, analysis of covariance, repeated measures, regression, 
ANOVA, and follow-up analysis, sample size determination. Other topics 
may be discussed if time permits. 

None 

Office: Corley Phone: Email: 
To be determined by faculty of record for this course 

To be determined by faculty of record for this course 

Montgomery, D. C., Design and Analysis of Experiments, 9th edition, Wiley. 

There is no REQUIRED supplemental reading list for this course. 

Designing experiments to effectively address research questions, 
performing data analysis by using appropriate software and drawing 
statistical conclusions are the essential skills for st atist icians. Experimental 
design is also an important tool for engineers and scientists to use for 



OBJECTIVES 

GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

product design and development as well as process development and 
improvement. Experimental design should be introduced early in the 
product cycle to substantially reduce development lead time and cost, 
leading to processes and products that perform better in the field and have 
higher reliability than those developed using other approaches. 

After completing this course, the learner will be able to: 
• understand the principles, models and strategies commonly used for 

experimental design; 

• construct appropriate experiments to effectively address research 

questions; 

• use statistical software to correctly analyze data collected from 

designed experiments and draw appropriate statistical conclusions. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown : 

Homework 20% 

Course Project 15% 

2 Exams (20% each) 40% 

Final Exam 25% 

100 

Total % 

The following percentage table will be used to assign scores: 

90-100%- A 80-89%- B 70-79%- c 60-69%- D Below 60%- F 

ATTENDANCE Attendance is required and necessary for success in this course. After 2 
absences, a student's name may be reported to the advising center's Early 
Warning staff. After 4 absences, a student may be dropped from the 
course with an FE* if the grade is below 60%. Students who arrive to class 



late or leave class early may be counted as absent. If a student is absent 
for any reason, it is his/her responsibility to learn what assignment was 
missed and to complete on time. Being absent is NOT an excuse for missing 
an assignment. 

COURSE 
CONDUCT 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/ or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforeha nd. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test} to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

Syllabus, Basic principles and The instructor of record will determine the 

guidelines for designing assignments/ exercises and point value for 

1 experiments each weekly topic. 

Completely randomized 

experiment {CRD}, Perform 

2 single-factor ANOVA for CRD 

Perform single-factor ANOVA 

for CRD, ANOVA model 

3 adequacy checking 

4 Practical interpretation of 

results, Interpret computer 

output from SAS/JMP, 



Determining sample size 

The regression approach to 

the ANOVA, Nonparametric 

5 methods in the ANOVA 

Randomized blocks, Latin 

squares, Complete and 

6 incomplete block designs 

Factorial design, Blocking in 

7 factorial design 

2k series of factorial designs, 

8 ANOVA for 2k factorial design 

Regression model for 2k 

factorial design, unreplicated 

9 2k factorial design 

Blocking and confounding in 

10 2k factorials 

11 Fractional factorial designs 

Blocking in fractional 

12 factorials 

Experiments with random 

13 factors 

14 Nested and split-plot designs 

Brief introduction of ANCOVA 

15 and repeated measures 



Syllabus 

Department of Mathematics and Statistics 

STAT 4283 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Financial Mathematics I 

001 

Fall 

MATH 2914 Calculus I 

None 

This is an introductory course in Financial Mathematics. The student will 
learn about the different types of interest {simple interest, discount 
interest, compound interest), annuities, debt retirement methods, 
investing in stocks and bonds. 

None 

Office: Corley 236 Phone: 964- 0854 Email: mfinan@atu.edu 

Or. Marcel Finan 

9:00-11:00 (MWF) 

Marcel B Finan, A Basic Course in the Theory of Interest: A Preparation for 
Exam FM/2, accessible at facu lty.atu.edu/ mfinan/ actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 
designed to develop the student's understanding of the fundamental 
concepts of financial mathematics, and how those concepts are applied in 
calculating present and accumulated values for various streams of cash 
flows as a basis for future use in: reserving, valuation, pricing, asset/l iabil ity 
management, investment income, capita l budgeting and valuing cont ingent 
cash flow. The course can help the students to prepare for Exam FM: 
Financial Mathematics of the Society of Actuaries. 

Students successfully completing this course will be able to understand : 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATIENDANCE 

COURSE 
CONDUCT 

• and to perform calculations relating to present value, current value, 
and accumulated value 

• and to calculate present value, current value, and accumulated 
value for sequences of non-contingent payments (annuities) 

• key concepts concerning loans and how to perform related 
calculations 

• key concepts concerning bonds, and how to perform related 
calculations 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 

breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 

Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69%- D Below 60%- F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 
maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 
which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 



distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there wi ll 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in this class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

COURSE 

PHILOSOPHY 

You learn math by doing math: Mathematics is not a spectator sport! 
Athletes do not train for sports by watch ing games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what's in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

SCHEDULE 

Week Exercises 

Syllabus, interest, 

Accumulation and amount 

functions, EIR, Simple The instructor of record will determine the 

Interest, Date conventions assignments/exercises and point value for 

1 under simple interest each weekly topic. 

Compound interest, Present 

value and discount functions, 

Effective rate of discount, 

Nominal rate of interest and 

2 discount 

3 Continuous compounding, 



Time varying interest rates, 

Equations of value and time 

diagrams, Solving for the 

unknown interest rate/time 

Present and accumulated 

values of an annuity-

immediate, Annuity due, 

4 Deferred annuity 

Perpetuities, Solving for the 

unknown number of 

payments/rate of interest of 
an annuity, Varying interest 

5 of an annuity 

Annuities payable at a 

different/less/more 

frequency than interest is 

convertible, Continuous 

6 annuities 

Varying annuity 

(immediate/due/with 
payments at a different 

frequency than interest is 

convertible), Continuous 

7 varying annuities 

Discounted cash flow 

technique, Uniqueness of 

IRR, Interest reinvested at a 

8 different rate 

Dollar -weighted/time-
weighted interest rate, 

9 Portfolio and investment year 
methods 
Yield rate in capital 

budgeting, Finding the loan 

balance with prospective and 

10 retrospective methods 

11 Amortization schedules, 

Sinking fund method 



Loans payable at a different 

frequency than interest is 

convertible, Amortization 

with varying series of 

12 payments 

Type of bounds, the various 

13 pricing formulas of a bound 

Amortization of premium or 

discount, Valuation of bonds 

between coupons payment 

14 dates 

Approximation methods of 

bonds' yield rates, Callable 

15 bonds and serial bonds 



Syllabus 

Department of Mathematics and Statistics 

STAT 4293 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 
INSTRUCTOR 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

OBJECTIVES 

Financial Mathematics II 

001 

Spring 

MATH 4283 Financial Mathematics I 

None 

Th is is a continuation of STAT 4283. Topics include Loans, bonds, cash flow 
and portfolios, immunization, derivatives and options. At the end of this 
course, a student is prepared to take Exam FM of the Society of Actuaries. 

None 

Office: Corley 236 Phone: 964- 0854 Email: mfinan@atu.edu 
Dr. Marcel Finan 

9:00 - 11:00 (MWF) 

Marcel B Finan, A Basic Course in the Theory of Interest: A Preparation for 
Exam FM/2, accessible at faculty.atu.edu/mfinan/actuaries.html 

There is no REQUIRED supplemental reading list for this course. 

Employment of actuaries is projected to grow 22 percent in the next ten 
years, much faster than the average for all occupations. This course is 
designed to develop the student's understanding of the fundamental 
concepts of financial mathematics, and how those concepts are applied in 
calculating present and accumulated values for various streams of cash 
flows as a basis for future use in: reserving, valuation, pricing, asset/liabil ity 
management, investment income, capital budgeting and valuing contingent 
cash f low. The course can help the students to prepare for Exam FM: 
Financial Mathemat ics of the Society of Actuaries. 

Students successfully completing this course should be able to understand: 
• key concepts concerning yield curves, rates of return, and measures 

of duration and convexity, and how to perform related calculations 



GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

ATIENDANCE 

COURSE 
CONDUCT 

• key concepts concerning cash flow matching and immunization, and 
how to perform related calculations 

• key concepts concerning interest rate swaps, and how to perform 

related calculations 
• key concepts concerning the determinants of interest rates, the 

components of interest, and how to perform related calculations. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 20% 

3 Exams (20% each) 60% 

Final Exam 20% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100%- A 80-89%- B 70-79%- c 60-69%- D Below 60%- F 

The policy of the University in regard to class absences may be stated as 
the considered belief that regular class attendance is essential to the 

maximum growth and development of the student, and that students, in 
their own interest, are therefore responsible for attending all classes for 

which they are enrolled. 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 

an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 

asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 

distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 

If for some reason you feel that one or more of these items are necessary, 



you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Refer to the rules set forth in the student handbook. Students are 
expected to do their OWN work. Consider your actions carefully: there will 
be no tolerance for conduct that even gives the appearance of cheating. 
Any questions regarding the policy of cheating or conduct in this class 
should be clarified with the instructor. Cheating will result in a negative 
score (deduction from the final course grade) and will be reported to 
appropriate governing bodies. 

COURSE 

PHILOSOPHY 

You learn math by doing math: Mathematics is not a spectator sport! 
Athletes do not train for sports by watching games on TV--they must 
exercise and practice. Similarly, you can not learn mathematics by only 
listening to the lecture; you must actively and consistently participate in 
the learning process, both in and out of the classroom. 

The answer is not the goal: Mathematics is not just getting an answer that 
matches "what' s in the back of the textbook". Mathematics is about taking 
a set of instructions, understand them and know how to use them in 
solving mathematical problems. 

SCHEDULE 

Week Exercises 

Syllabus, Review the key The instructor of record will determine the 

concepts of loans and the assignments/exercises and point value for 

1 related ca lculation each weekly topic. 

Review the key concepts of 

bonds and the related 

calculation, Preferred and 

2 common stocks 

Buying stocks, Short sales, 

3 Money market instruments 

4 The effect of inflation on 

interest rates, The term 

structure of interest rate and 

yield curves 



Macaulay and modified 

durations, Redington 

5 immunization and convexity 

Full immunization and 

dedication, Financial 

6 derivatives and related issues 

Derivatives markets and risk 

sharing, Payoff and profit 

7 diagrams 

Call options/put options: 

payoff and profit diagrams, 

8 stock options 

9 Floors and caps, Covered calls 
and covered puts 

Synthetic forward and put-

10 call parity, Spread strategies 

Collars, Straddles, Strangles, 

11 and Butterfly spreads 

Equity linked CDs, Prepaid 

12 forward contracts on stock 

13 Forward contracts on stock 

Future contracts, A simple 

14 commodity swap 

Interest rate swaps, risk 

15 management 



Syllabus 

Department of Mathematics and Statistics 

STAT 4393 

Section# 

OFFERED 

PRE-REQUISITE 

CO-REQUISITES 

DESCRIPTION 

NOTES 

COURSE 

Introduction to Statistical learning 

001 

Spring 

STAT 3113 Regression Analysis 

None 

This course is directed towards advanced undergraduates or master's 
students in statistics or related quantitative fields. The focus of the course 
is an accessible overview of the field of statistical learning and provide the 
students with valuable hands-on experience by illustrating how to 
implement each of the statistical learning methods using R. Topics covered 
include: Linear Regression, Logistic Regression, Linear Discriminant 
Analysis, K-Nearest Neighbors, Cross-Validation, Bootstrap, Variable 
Selection, Shrinkage Methods, Dimension Reduction, Considerations in 
High Dimensions, Polynomial Regression, Generalized Additive Models, 
Decision Trees, Bagging, Random Forests, Boosting, Support Vector 
Machines, Principal Components Analysis, Clustering, and more. 

None 

Office: Corley Phone: 

INSTRUCTOR: TBD Email: 

OFFICE HOURS 

TEXTBOOK 

BIBLIOGRAPHY 

JUSTIFICATION 

James, G., Witten, D., Hastie, T., and Tibshirani, R. An Introduction to 
Statistical Learning with Applications in R. New York: Springer. The book 
webpage is http ://www-bcf.usc.edu/~gareth/IS L/. 

App lied Data Mining and Statistical Learning: Very good online lecture notes 

on Statistical Learning. 

With the explosion of "Big Data" problems, statistical learning has become 
a very hot field in many scientific areas as well as marketing, finance, and 



OBJECTIVES 

GENERAL 
EDUCATION 
REQUIREMENTS 

ASSESSMENT 

other business disciplines. People with statistical learning skills are in high 
demand ! This course provides hands-on opportunities for students to apply 
the methods learned in real-world situations. 

After completing this course, the learner will be able to: 
• Identify supervised (regression, classification) and unsupervised 

(clustering) learning problems. 

• Understand the fundamental idea behind statistical learning methods, 

know the pros and cons of each method. 

• Understand the limitations of linear models and understand the 

nonlinear alternatives. 

• Explain the challenges with high dimensional data and have a basic 

understanding of linear model selection and regularization. 

• Formulate a mathematical solution to the rea l-world problems and 

implement the statistical learning methods by using statistica l 

computing package. 

This course does not meet any of the General Education requirements. 

The final grade will consist of 100 percentage points, with the following 
breakdown: 

Homework 15% 

Group Course Project 25% 

3 Exams (including Final 

Exam, 20% each) 60% 

100 
Total % 

The following percentage table will be used to assign scores: 

90-100% - A 80-89% - B 70-79%- c 60-69%- D Below 60%- F 



ATTENDANCE Attendance is required and necessary for success in this course. After 2 
absences, a student's name may be reported to the advising center's Early 
Warning staff. After 4 absences, a student may be dropped from the 
course with an FE* if the grade is below 60%. Students who arrive to class 
late or leave class early may be counted as absent. If a student is absent 
for any reason, it is his/her responsibility to learn what assignment was 
missed and to complete on time. Being absent is NOT an excuse for missing 
an assignment. 

COURSE 
CONDUCT 

Respect your peers. Students are expected to respect the rights of others. 
Students must conduct themselves in a professional manner, and maintain 
an atmosphere that does not distract other students from learning. 
Students whose behavior the instructor deems to be disruptive will be 
asked to leave. This includes, but is not limited to, cell phones ringing, 
talking on a cell phone or text messaging, use of a laptop computer in a 
distracting manner, consuming food or beverage, and/or having 
conversations with other students that are not part of the class instruction. 
If for some reason you feel that one or more of these items are necessary, 
you must get express permission from the instructor beforehand. A student 
who is requested to leave will not be excused from missing any class or 
class activities. 

PLAGIARISM & 
CHEATING 

Cheating will not be tolerated. Students are expected to do their OWN 
work. Copying or allowing someone to copy work is cheating. 
Consequences range from a zero on the assignment (or test) to expulsion 
from the course. Definitions of cheating and plagiarism are in the Student 
Code of Conduct from the Student Handbook. 

SCHEDULE 
Week Exercises 

Syllabus, Introduction to The instructor of record will determine the 

Statistical Learning and assignments/exercises and point value for 

1 statistical software package R each weekly topic. 

2 Linear Regression 

3 Logistic Regression 

Linear Discriminant Analysis 

(LDA), K-Nearest Neighbors 

4 (KNN) 

5 A Comparison of 



Classification Methods, Cross-

Validation 

6 Cross-Validation, Bootstrap 

Variable Selection, Shrinkage 

7 Methods 

Dimension Reduction, 

Considerations in High 

8 Dimensions 

Polynomial Regression, 

9 Generalized Additive Models 

10 Decision Trees, Bagging 

11 Random Forests, Boosting 

12 Support Vector Classifiers 

13 Support Vector Machines 

Principal Components 

14 Analysis {PCA) 

15 PCA, Clustering 



Workforce Analysis 

Institution:    Arkansas Tech University 

Program Name:   Bachelor of Science in Applied Statistics with Actuarial Science Option or 

Computer Science Option 

Proposed CIP Code:  27.0599 Statistics, Other  

By:      ADFA Economic Policy Division 

 

Arkansas Tech’s proposed program in Applied Statistics shows promise but can expect challenges. 

Despite widespread buzz about “big data,” outside of one or two narrow occupational niches—notable, 

that of actuaries—statistical skills tend to be most useful in the labor market when coupled with 

complementary skills like management, logistics, and/or sales. Math majors who transition directly to 

the workforce after completing a Bachelor’s degree don’t have especially good workforce outcomes, 

and job‐rich, well‐paid occupations where quantitative skills are applied tend to be matched with other 

fields of study. 

The program description in Arkansas Tech’s workforce analysis request suggests that they appreciate 

and are ready for this challenge, on which the program’s success will depend. Graduates will need to be 

prepared to move outside their comfort zones, cross‐train, sell themselves, and learn on the job, or in 

some cases, get further education if they want to achieve the high potential employability and earning 

power that understanding statistics can confer. 

 

Matched Occupations 

While statistics and “big data” are popular buzzwords in business right now, definite occupational 

matches are hard to find. This relates partly to the slowness with which occupational concepts to fit new 

workflows, and official occupational matrices in government statistics to fit organic occupational 

concepts. The difficulty may also arise from a natural tendency for the range of usefulness of statistical 

skills to follow data‐driven decision‐making practices into the heart of organizations, mingling with many 

different functions. 

Table 1 shows occupations matched with CIP 27.0599 (a) by NCES, and (b) by ATU, in their workforce 

analysis request. NCES finds two matched occupations. Of these, one—Statisticians—tends to require a 

Master’s degree, so most of these jobs would be out of reach for B.S. graduates from Arkansas Tech. The 

other—Actuaries—is Bachelor’s‐compatible and well‐paid, at $39/hour, but not at all job‐rich, with 57 

jobs and 7 annual openings.  

 



Table 1: Jobs for occupations proposed as outlets for ATU's BS in Applied Statistics in Arkansas (EMSI) 

Description  2018 
Jobs 

Annual 
Openings 

2018 ‐
2025 % 
Change 

2018 
Location 
Quotient 

Typical 
Entry Level 
Education 

Work 
Experience 
Required 

Unique 
Postings 
from 
2018 – 
May 
2019 

Median 
Hourly 
Earnings 

NCES matched 

Actuaries  57  7  37% 0.27 Bachelor's 
degree 

None 84  $38.99

Statisticians  381  43  23% 1.05 Master's 
degree 

None 94  $36.71

Matches proposed by the school 

Management 
Analysts 

6,124 647  12% 0.83 Bachelor's 
degree 

Less than 5 
years 

2,501  $27.48

Market Research 
Analysts and 
Marketing 
Specialists 

4,871 639  19% 0.86 Bachelor's 
degree 

None 1,711  $29.92

Mathematicians  12  2  33% 0.47 Master's 
degree 

None 0  $72.14

Operations 
Research 
Analysts 

632  62  23% 0.69 Bachelor's 
degree 

None 517  $26.66

 

The other four occupations, proposed by Arkansas Tech, are not matched by NCES with Statistics as an 

instructional program, but are matched with other fields of study. That is not to deny that a statistics 

background may be useful in obtaining some of these jobs. Statistics knowledge has a clear value for 

market researchers, for example. But B.S. grads seeking jobs in these occupations will face competition 

from people with other backgrounds, which in some cases hiring managers may find to be more 

relevant.  

For example, Operations Research Analysts are matched by NCES with (a) Operations Research, and (b) 

Management Science. Management Analysts are matched by NCSE with (a) Business/Commerce, 

General, (b) Business Administration and Management, General, and (c) Organizational Leadership. And 

Market Research Analysts and Marketing Specialists are matched with (a) Consumer 

Merchandising/Retailing Management, (b) Applied Economics, (c) Marketing/Marketing Management, 

General, (d) Marketing Research, and (e) International Marketing. There is a risk that, even if statistics 

knowledge is an asset in many jobs in these occupations, B.S. graduates will lack complementary skills 

needed to be competitive for or to flourish in these jobs. 

Arkansas Tech’s description of the proposed program indicates that they are aware of the need to equip 

graduates with complementary skills in addition to statistics to make them competitive for the wide 

range of jobs, not strictly statistical, where statistics knowledge may be applied. The workforce analysis 

request states that “the curriculum in Applied Statistics is tailored to professionals who may be working 

with data and statistics in any industry including natural resources, environmental agencies, non‐profit 

organizations, healthcare, insurance, business and finance… The Applied Statistics degree includes 



courses in mathematical theory, statistical modeling, computer programming, economics, and business 

analytics.”  

If Arkansas Tech B.S. in Applied Statistics graduates prove to be competitive for jobs as Market Research 

Analysts and Marketing Specialists or Operations Research Analysts, their job prospects should be 

bright. These occupations pay well—over $25/hour median earnings—and are quite job‐rich, especially 

Market Research Analysts and Marketing Specialists, with hundreds of annual openings statewide. 

Management Analysts will be a less accessible occupation for new graduates, since it tends to require 

experience, but might be a rewarding step later on a career path.  

Table 2, derived from job postings data, provides evidence somewhat supportive of Arkansas Tech’s 

claims about what occupations their graduates will be fitted for. Among job postings that cite “statistics” 

as a required hard skill, several of the top occupations—Management Analysts, Market Research 

Analysts and Marketing Specialists, and Operations Research Analysts—match those proposed by 

Arkansas Tech, while Actuaries and Statisticians, the NCES‐matched occupations, don’t appear in the top 

ten. The occupations not cited as matches by Arkansas Tech may require more computer science 

knowledge—Computer and Information Research Scientists—or more management experience—

Marketing Managers, Financial Managers—or both—Computer and Information Systems Managers. 

Financial Analysts might be another promising occupational match. 

 

Table 2: Unique Job Postings from Jun 2018 – May 2019 for occupations require “Statistics” as a hard skill in Arkansas 

Occupation   Unique Postings from Jun 2018 – May 2019 

Computer and Information Research 
Scientists 

163 

Management Analysts  114 

Market Research Analysts and Marketing 
Specialists 

95 

Marketing Managers  60 

Unclassified Occupation  51 

Financial Analysts  35 

Teachers and Instructors, All Other  28 

Operations Research Analysts  24 

Financial Managers  24 

Computer and Information Systems 
Managers 

19 

 

Information Research Scientists is not as out of reach for Bachelor’s degree graduates as the name might 

suggest, as shown in Table 3. Nationally, about one‐third of these professionals have no more than a 

Bachelor’s degree. 

 

Table 3: Educational attainment profile of Information Research Scientists 

Level  of Education    % of Computer and Information Research 

Scientists 



Less than high school diploma  0.4%

High school diploma or equivalent  4.9%

Some College, no degree  2.5%

Associate’s degree  0.3%

Bachelor’s degree  34.8%

Master’s degree  33.0%

Doctoral or professional degree  24.0%

 

For those graduates wanting to be Actuaries, Table 4 shows that the overwhelmingly demanded 

qualification for actuaries is to have taken and passed actuarial exams. Professional websites for 

actuaries report that it is sometimes possible to do junior actuarial work to get experience while 

preparing for the exams. 

 

Table 4: Top qualifications sought in ads for Actuaries 

Qualification Name   Postings with Qualification 

Actuarial Exams  60

Associate of the Society of Actuaries  8

Fellow Of the Society of Actuaries  8

Chartered Financial Analyst   1

Certified Financial Risk Management   1

Associates Degree In Nursing  1

 

For Market Research Analysts and Marketing Specialists, the top skills demanded appear to be directly 

transactional—merchandising and selling techniques—such as an Applied Statistics degree will not help 

much with, but these are closely followed by skills like SQL, Analytics, and Tableau, where a statistics 

graduate should excel.  

 

Table 5: Top hard skills sought in ads for Market Research Analyst and Marketing Specialists 

Skill Name  Frequency in Postings

Merchandising  16%

Selling Techniques  13%

SQL (Programming Language)  12%

Analytics  11%

Category Management  11%

Tableau (Business Intelligence Software)  9%

Marketing Strategies  8%

Economics  8%

Market Research  8%

R (Programming Language)  7%

 



In ads for Operations Research Analysts, most of the top skills are related more to business and logistics 

than to statistics—forecasting, supply chain management, merchandising, inventory management, and 

accounting—but two software hard skills, SQL and Microsoft Access, which might be taught in an 

Applied Statistics program, show up near the top of the list as well. 

 

Table 6: Top hard skills sought in ads for Operation Research Analysts 

Skill Name   Frequency in Postings

Forecasting  17%

Supply Chain Management  17%

SQL ( Programming Language)  11%

Microsoft Access  10%

Merchandising  9%

Inventory Management  9%

Process Improvement (Business)  8%

Accounting  8%

Business Process  7%

Operation Research  7%

 

B.S. graduates in Applied Statistics are likely to have bright futures, but finding them could prove tricky. 

Most jobs where applied statistics skills come in handy also require complementary skills, and graduates 

may need to venture outside their comfort zone and learn on the job. Arkansas Tech should interface 

with employers and explore ways to make the transition from the university to the labor market 

successful.  

 

Job Placement Track Record of Related Programs 

There are number of related programs at Arkansas Tech, and their job placement track records are 

mostly strong, as shown in Table 7. Strongest is the Bachelor’s in Computer and Information Sciences, 

General, 94% of whose graduates had full‐time equivalent work in the first year,1 with salaries of 

$56,159, far above the mean for Bachelor’s degree graduates. Workforce outcomes for the Bachelor’s 

degrees in Information Technology and Computer Systems Analysis are less outstanding but still strong. 

Bachelor’s degree graduates in Mathematics, General have reasonably high job placement rates, but 

average wages are well below the statewide average of about $40,000/year for new Bachelor’s degree 

graduates. While not disastrous, the job placement track record for Arkansas Tech math majors may 

illustrate the problem that can occur when math skills come uncoupled with skills that are 

complementary in labor market applications of those skills. Master’s degree graduates in Information 

Technology had high salaries when employed, but low job placement rates raise the question of what 

graduates are doing (e.g., out‐of‐state, self‐employed, continuing ed?). 

                                                            
1 With the usual caveats that the figure tends to understate graduates success because ARC, the compiler of this 
information, lacks access to out‐of‐state jobs, federal government jobs, and self‐employment. 



 

Table 7: Job placement of all related programs at Arkansas Tech University 

Program 
Type 

Major field  Number of 
graduates 

% with 
earnings 

Avg. wage % with FTE 
earnings 

Avg. wage 
FTE 

Bacc.  Computer and 
Information 
Sciences, 
General 

17  100% $54,200  94% $56,159 

Bacc.  Information 
Technology 

32  91% $37,347  74% $44,231 

Bacc.  Computer 
Systems 
Analysis/Analyst 

16  62% $50,666  56% $52,921 

Bacc.  Mathematics, 
General 

26  77% $30,819  65% $33,555 

Mast.  Information 
Technology 

35  26% $58,696  26% $58,696 

 

Statewide, Table 8 shows workforce outcomes for related programs in math and information 

technology. A general pattern is that computer science graduates tend to earn more, and have higher 

job placement rates, than math majors. This may reflect a high tendency of math majors to continue 

their educations so as to acquire the complementary skills that can enable them to make better use of 

their quantitative talents. No obvious analogs of Arkansas Tech’s proposed program in Applied Statistics 

exist. 

 

Table 8: Job placement records of all Bachelors’ programs in related fields in Arkansas universities 

University  Major field  Number of 
graduates 

% with 
earnings 

Avg. 
wage 

% with FTE 
earnings 

Avg. wage 
FTE 

ASU 
Jonesboro 

Computer and 
Information Sciences, 
General 

37 62% $39,161  56%  $43,790 

ASU 
Jonesboro 

Data Processing and 
Data Processing 
Technology/Technician 

33 64% $35,084  59%  $37,339 

ASU 
Jonesboro 

Mathematics, General  23 61% $27,605  38%  $30,143 

Arkansas 
Tech 
University 

Computer and 
Information Sciences, 
General 

17 100% $54,200  94%  $56,159 

Arkansas 
Tech 
University 

Information Technology  32 91% $37,347  74%  $44,231 

Arkansas 
Tech 
University 

Computer Systems 
Analysis/Analyst 

16 62% $50,666  56%  $52,921 



Arkansas 
Tech 
University 

Mathematics, General  26 77% $30,819  65%  $33,555 

Southern 
Arkansas 
University ‐ 
Magnolia 

Computer and 
Information Sciences, 
General 

12 42% $33,192  36%  $37,090 

UA 
Fayetteville 

Computer and 
Information Sciences, 
General 

118 53% $50,494  48%  $58,102 

UA 
Fayetteville 

Mathematics, General  39 44% $36,176  37%  $41,354 

UA‐ Fort 
Smith 

Computer and 
Information Sciences, 
General 

83 77% $47,466  65%  $51,341 

UA at Little 
Rock 

Computer and 
Information Sciences, 
General 

33 73% $49,582  66%  $58,957 

UA at Little 
Rock 

Mathematics, General  25 76% $34,364  53%  $42,036 

University 
of Central 
Arkansas 

Computer and 
Information Sciences, 
General 

68 78% $44,616  67%  $49,911 

University 
of Central 
Arkansas 

Mathematics, General  32 66% $34,365  54%  $46,241 

 

Top Employers 

The top employers by job posting frequency looking for statistics skills are shown in Table 9. Wal‐Mart is 

by far the largest employer, with almost as many job postings as the rest of the top ten. Winning Edge 

Solutions, in the #2 spot, is a staffing and consulting agency in IT. Note that staffing agencies tend to be 

over‐represented in job postings data relative to their share of the workforce. The appearance of large 

corporations across a variety of industries—logistics (J.B. Hunt and Fedex); health care (Anthem, Bayer); 

manufacturing and production (Procter & Gamble)—highlights how data‐driven decision‐making is 

characteristic of most large organizations and creates a need for statistical skills. 

 

Table 9: Top 10 companies posting jobs that require “Statistics” as a hard skill 

Company Name  Total/Unique (Jun 2018 – May 

2019) 

Median Posting Duration 

Wal‐Mart Stores, Inc.  1,196/210 40 days

Winning Edge Solutions LLC  80/74 4 days

U.S. Bancorp  146/41 35 days

Anthem, Inc.  96/34 34 days

J.B. Hunt Transport Services, Inc.  136/31 77 days

Fedex Corporation  175/20 52 days

The Procter & Gamble Company  20/20 11 days



Bayer Corporation  57/18 8 days

Oracle Corporation  36/17 52 days

University of Arkansas  67/16 37 days 
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