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1. Area of Application and Regulatory References 
This program establishes the minimal requirements for doctoral students studding at 38.06.01 Economics field, the programme in “Economics and National Economy Management (Management, Marketing, Innovation Management, Logistics)” and determines the content of the course and educational techniques used in teaching the course.
The present syllabus is aimed at faculty teaching the course and postgraduate students studying at the mentioned above program.
 This syllabus meets the standards required by: 

· Educational standards of National Research University Higher School of Economics in the field of 38.06.01 Economics;

· Work and study plan for “Economics and National Economy Management (Management, Marketing, Innovation Management, Logistics)” Doctoral program.

2. Course Goals
Course Goals of the course Research Methods in Management: Structural Equation Models are as follows: 
· To ensure that students understand topics and principles of applied statistical techniques.
· To provide students with an understanding of the basic principles of latent variable structural equation modeling and lay the foundation for future learning in the area.  
· To explore the advantages and disadvantages of latent variable structural equation modeling, and how it relates to other methods of analysis.
· To develop student familiarity, through hands-on experience, with the major structural equation modeling programs, so that they can use them and interpret their output.
· To develop and/or foster critical reviewing skills of published empirical research using structural equation modeling.
3. Students' Competencies to be Developed by the Course
The student is supposed to:

· Know the principles of applied statistical techniques, including latent variable structural equation modeling.
· Be able to work with quantitative data and apply correct statistical techniques in order to answer research questions
· Gain skills working with structural equation modeling programs, such as Lisrel.
The Course develops the following competencies: UC-3, PC-1, OPC-1.
4. How the Course Fits in with the Curriculum
This is an elective course for the “Economics and National Economy Management (Management, Marketing, Innovation Management, Logistics)” Doctoral program.
The Course is to be based on the acquisition of the following Courses:

· No prior courses are necessary

Students are expected to have a basic understanding of statistics acquired in the course of a bachelor’s program
The Course requires the following students' competencies and knowledge:

· No formal competencies are required.
We will start from scratch: I expect you to have only the basic understanding of math and intro level statistics  - skills acquired in the course progression of the bachelor’s program. Everything else we will learn in this class. As you will see, we will use a lot of business applications, and I am concerned more with your understanding on how statistic works as opposed to memorizing the formulas. This class will be unique in a sense that I will bring a lot of non-statistical material to help you understand the world of decision sciences.

The main provisions of the Course should be used for further studies of the following Courses:
· This course is not required for studies of any course that follow. However, it will greatly enhance students’ ability to work with data, and could potentially become applicable in the course of writing a Master’s thesis.

5. Forms and Types of Testing
	Type of testing
	Form of testing
	1year
	Department
	Parameters **

	
	
	1
	2
	3
	4
	
	

	Current
(week)
	Homework assignment
	*
	
	
	
	
	Homeworks are assigned for every major topic, and consist of take-home exercises involving working with data, solving problems, or other assignments corresponding to topics covered

	
	
	
	
	
	
	
	

	
	Quiz
	
	
	
	
	
	Occasionally, an in-class quiz/exercises will be used to evaluate students’ current understanding of the topic

	Intermediate
	Exam
	
	
	
	
	
	Take-home basics exam, testing students’ understanding of basic statistics

	Final
	Take-home project / defense
	
	
	
	
	
	Final project involves solving a real-life problem using LVSEM on an actual dataset, and defending the results during a 15-minute presentation


Grading Criteria
All of the assignments listed below will compose the cumulative intermediate grade, which will account for 80% of your final grade. 
	        Assignments       
	Percent of Grade

	#1:   Homeworks (top 10 of 12 or so)
	20%

	#2:   Basics Exam 
	20%

	#3:   Path Analysis 
	15%

	#4:   Latent Variable Model with Mediation
	15%

	#5:   Moderating Effects with Latent Variables
	15%

	#6:   Multiple Group Comparison
	15%


Graded assignments and percent of your intermediate grade (out of 10 possible points for the course) are listed above. They will account for 80% of your final grade. Cumulative Written Final Exam will account for the remaining 20%. Therefore, your final grade will be calculated as follows:

Final Grade = Cumulative Grade 10x.08 + Final Exam Grade 10x0.2

Students demonstrating exceptional performance during the semester (achieved cumulative grade of 8-10 points) may be exempt from the final exam, and will receive the grade earned during the semester as their final grade.

If you have any concerns about your grade as semester progresses, please see me as soon as possible. At the end of the semester, it will be difficult to catch up on projects and other assignments.

6. The Course Content
	Table below outlines each topic covered in the course, with corresponding readings.Topic
	Covered material
	Corresponding Assignments

	Topic 1
	Statistical Basics (Part 1)

1. Data, its classification and representation

2. Matrix algebra

3. Latent constructs

4. Data analysis with Excel
	Homework 1

	Topic 2
	Statistical Basics (Part 2)

1. Fundamentals of linear regression

2. Fundamentals of factor analysis

3. Introduction to R
	Homework 2

	Topic 3
	Problem Selection and Conceptualization  

1. Choosing a Worthwhile Topic

2. Defining Constructs 

3. Generating Hypotheses

4. Introduction to LaTex


	Homework 3

	Topic 4
	Fundamentals of LVSEM (Part 1) 

1. Basic Model

2. Path Diagrams

3. Rules for determining model parameters

4. Model Implied Covariance Structure


	Homework 4



	Topic 5
	Fundamentals of LVSEM (Part 2)

1. Parameter Estimation 

2. Identification


	Homework 5

	Topic 6
	Fundamentals of LVSEM (Part 3)

1. Model Testing and Evaluation

2. Two-Step Approach for Testing Models


	Homework 6

	Topic 7
	Software Programs

LISREL 8.8, Amos 6, Mplus 4.21, EQS 6.1


	Homework 7



	
	Basics Exam
	Homework 8 (practice exam)

	Topic 8
	Observed Variable Models – Path Analysis 

1. What is path analysis?

2. Example model

3. Modeling Measurement Error in Path Analysis Models

4. Testing Mediation

Direct and Indirect Effects

Testing Indirect Effects

Effect Decomposition
	Project 1


	Topic 9
	Latent Variable Structural Equation Models 

1. The Consequences of Measurement Error 
2. Controlling for Method Biases and “Third Variables”  


	Homework 9



	Topic 10
	Measurement Model Specification  

1. Types of Measurement Relations

2. The Consequences of Measurement Model Misspecification

3. Measurement Model Specification Issues
	Homework 10

	Topic 11
	Scale Development

1. Assessing Construct Validity and Reliability 

2. Scaling Procedures 
	Project 2

	Topic 12
	Hierarchical Models

1. Second-Order Factors 

2. Parceling
	Homework 11

	Topic 13
	Multiple Groups Analysis 

1. Multiple Group Analyses 

2. Analysis of Mean Structures

3. Imposing Constraints Within and Between Groups

4. Cross-Validation of Measurement and/or Structural Relationships 

5. Examples
	Project 3

	Topic 14
	Latent Variable Interactions

1. Why use this?

2. Model Specification 


	Project 4

	Topic 15
	Special Topics

1. Equivalent Models 

2. Multi-Level SEM

3. Latent Change Analysis


	Homework 12




7. Educational Technologies
Students are expected to learn and use new software, Lisrel, and in-class and homework assignments will involve using technology to create and evaluate structural models.
Teacher's Guidelines
This course will emphasize preparation for each class period and will involve a high level of class participation. Often, experiential exercises, simulations, and video segments (statistical course webcasts) will be used to illustrate key statistical concepts. In addition, specific readings and examples will be used to augment the lecture and to stimulate class discussion. Very little lecture time will be devoted to topics that the average student can readily comprehend on the basis of self-study. Please remember that the course material is cumulative, and subsequent topics will assume that you have mastered all the previous material. Therefore, preparation for every class is essential to your success in this course. The instructional approach will emphasize cooperative learning and will tend towards an environment in which students will feel comfortable sharing their interaction with, and learning of, the course materials.

Course progression

The topics (lectures) are clearly listed at the end of the syllabus. Ideally, we will go through a topic a week. As some material may prove to be more challenging, we might stretch it out for more than one class period, but it is unlikely to happen for more than a few of the listed topics. You will be advised in advance of any course flow changes.

Learning Labs

For the most part, lectures will take place during the first two calendar hours. The last hour will be dedicated to the “learning labs,” where I will show you practical applications. These will include statistical software, programming languages, etc. For this purpose, please bring your laptops to class – you will learn much more if you work through the problem on your own machine as I explain it on the screen. Also at that time, you will work on class projects: I will assign you a specific applied business problem, and your task will be to solve it. These projects may be group or individual. If necessary, I may cancel the actual lecture time to help you work on a group project. However, keep in mind that even if the class is cancelled, I will be available to answer any questions you may have, and guide you in the project or assignment.

Messages and Memos for Me

If you have any messages or specific requests for me, please submit them by e-mail or in typed format. Ensure that your message includes your name, a complete description of your concern, and a recommendation for resolution. 

Stay Informed about Class Schedules & Policies

It is the student’s responsibility to stay informed about class schedules and policies. The information you need is included on both the paper copy of the syllabus, and the online website pages. In addition, announcements will be made regularly in class and on website, and it is your responsibility to keep up with that information. If you are unclear about any policies or other information, please ask promptly. Don’t wait and get an unpleasant surprise later.

Participation Ground Rules 

In an effort to provide a classroom environment as conducive to learning as possible, the following ground rules should be observed: 

1. Confidentiality. Concepts and ideas can be taken from the class and discussed freely. However, personal stories or issues raised by individuals are to be kept confidential and as the property of the class. 

2. Respectful Listening. When differing with another participant's point of view, listen first before raising questions. When another participant raises a point we disagree with or find offensive, it is important to remember that the human being behind that question or comment deserves respect.  Please freely utilize the concepts we’ll learn in the second week of class.

3. Participation. Participants who tend to be quieter are encouraged to contribute to enhancing the learning process by sharing their perspectives and experiences. Those who are aware they are prone to monopolizing discussions are encouraged to self-monitor their behavior and make room for quieter students. 

4. No Zaps. In keeping with the notion of respectful listening, "putting-down" others in class is discouraged. "Zapping" another person often serves to discourage open and honest exchange of ideas among the whole group.

Homeworks

In this class, homeworks are essential for learning. Simply put, you CANNOT learn statistics by simply attending the class. Because of the nature of this course (applied covariance structure models), you will encounter two types of homeworks. 

There are 12 plug-and-chug, problem-based homeworks, which you will submit electronically via e-mail or in class on paper. You can skip any two content homeworks, because I count only 10 towards your final grade. There are also several applied, project-type homeworks (I refer to them as projects). These will be more along the lines of the real-life problems that you will have to solve in the future, and you will have 2-3 weeks to work on those as we get through the material. Applied homeworks will be handed out well in advance of their due dates, and are broken down by topic. I strongly recommend that you do not wait until the due date to complete those, and work on the problems a few at a time throughout the assigned period. 
Homeworks and Projects must be turned in by midnight of the due date. All work submitted at 12:01 am (1 minute past due date) or later is considered late. Due dates for all homeworks are one week after they are handed out, on paper in class, or by midnight electronically. Projects may be submitted late for a penalty of 10% for each 3 days late, starting with the first late day. Late homeworks are not accepted for ANY REASON.

There are two reasons for this. First, I let you drop two out of 12  homeworks. Therefore, the reason for not turning homework in is irrelevant. Second, I firmly believe in immediate feedback. Therefore, homework answers will be available via electronic handout the day after they are due. This way, you can immediately see what you’ve missed, while the homework assignment is still fresh in your mind. Since I provide homework answers immediately, I do not accept late homeworks.

Copyright Notice

All handouts in this course are copyrighted, including all materials delivered electronically.  “Handouts” refers to all materials generated for this class, which include but are not limited to the syllabus, class notes, quizzes, exams, lab problems, in-class materials, review sheets, and additional problem sets.  You have the right to download materials from the course website for your own use during this class; however, because these materials are copyrighted, you do not have the right to copy the handouts for other purposes unless the instructor expressly grants permission.

Students' Guidelines
Class preparation 

Considering that class preparation is a personal matter and that there is no one formula, the following are some generally recommended guidelines for most cases: 

1. Read the assigned material quickly, noting the major issues and a general sense of the layout. Read to get a sense of what the reading is about. Ask yourself how you can relate to the materials covered, and whether all the new terms make sense. 

2. Reread the material carefully, annotating, highlighting and distinguishing important information, omissions, and questions raised by the reading. 

3. Decide what the most important issues are. Write down questions you don’t understand.

4. Discuss the reading with others, before class if possible, to test out your ideas and further your understanding of the issues. 

5. Prepare notes to guide your class participation, including: answering assigned questions, summary of the main issue(s), further questions raised by the reading, assumptions made by the chapter, your personal experiences,  and possible approaches or solutions to any problems assigned with the material.

6. Always do the assigned homework.

8. Methods and Materials for Current Testing and Attestation
Current Testing Assignments
The major form of current testing assignment is homework. Below is example of one of the homeworks, in which students are provided with a set of data, and asked to answer the following questions:
1. For every variable in the dataset, please provide the following information:





a. Is the data quantitative or qualitative? If quantitative, describe it further.










2. For every variable in the dataset, indicate which graph is appropriate. 




a. If a graph cannot be created, explain why. 







b. For one of the variables, create a graph.






3. For all the variables, calculate the appropriate measures of central tendency.




4. For the variable "Total Charges," calculate the following:






a. Standard deviation, assuming data comes from a sample







b. Standard deviation, assuming data comes from a population





c. Quartiles







d. 56th percentile







e. Range







f. Interquartile range







g. Lower and upper limit for a box-and-whisker plot







h. Is the variable normally distributed? Explain your reasoning.




5. Based on your answer to part 5h), please answer the following question:





a. Provide the range of data that falls outside the + 2 SDs from the mean.




b. What percentage of values falls outside the + 2 SDs from the mean?










6. Perform the following calculations:








a. Standardize the "Total Charges" variable.






b. How different are the following observations from the rest of the sample? Explain your reasoning.







5607.55







13615.69







1644.55






7. Carefully examine all variables in the dataset.








a. What, if any, problems do you find with your data?






b. If you deem necessary, make adjustments to alleviate the problems. Explain your reasoning.






8. In this dataset, find ONE dependent variable. 








a. Explain why you think this is a good dependent variable.





b. Explain which independent variable(s) may affect it.







c. Create a well-fitting regression model. Eliminate all irrelevant variables.


c1. How do you know that the regression model fits well? (Hint: how do you know it's significant?)







c2. What is the model R-square? 







c3. Formulate the appropriate regression equation for your model.



c4. Take the row #25 (age = 62, total charges = 4105.26, etc.), and plug the data into your regression equation.





What is the resulting dependent variable value? Calculate the residual. Does it seem high or low?




Questions for Assessment of Quality of the Course Acquisition
For the final assignment, students are provided a dataset and asked to create and evaluate a structural equation model. Below is a sample final project assignment:
1. For this assignment, let’s assume you conducted a study on the leadership ability of 500 managers.  You solicited multiple judgments of the extent to which each manager engages in 15 key transformational leadership behaviors (TL4-TL18), plus 3 subjective estimates of performance (TL1-TL3).  One set of judgments came from each manager’s supervisor and one set from a subordinate.  

a.
The data from 500 supervisors is in: 

‘SUPER RAW.DAT’   TL1-TL18, in that order, separated by spaces 

‘SUPER RAW.XLS’       same data with labels in first row

b.
The data from 500 peers is in: 

‘SUBORD RAW.DAT’  TL1-TL18, in that order, separated by spaces 

‘SUBORD RAW.XLS’  same data with labels in first row

2.
The hypothesized model is shown in the attached Figure.  Please estimate the model (with means and intercepts) across the groups using the multiple groups analysis procedures illustrated in class, and evaluate its fit.  In doing so, make sure you utilize everything we have recently learned about evaluating measurement models for configural, metric, and scalar invariance, and multiple group structured means analysis.  In other words, be sure to:

a.
Evaluate the “configural invariance” of the factor structure

b.
Test “metric invariance” 

c.
Test “scalar invariance” 

d.
Test whether the structural relationships (i.e., hypothesized paths) differ across groups.

e.
Test whether the latent construct means/intercepts are equivalent across the groups.

3.
In addition, please test the following specific hypotheses about the mean levels of the latent constructs, and the strengths of the effects of the leader behaviors on performance.  (These hypotheses stem from the fact that the supervisor ratings were not anonymous while the subordinate ratings were anonymous.)

•
H1:  The impact of articulating a vision on performance is stronger in the subordinate group than in the supervisor group.

•
H2:  The impact of providing an appropriate model on performance is stronger in the subordinate group than in the supervisor group.

•
H3:  The impact of facilitating the acceptance of group goals on performance is stronger in the subordinate group than in the supervisor group. 

•
H4:  The impact of recognizing accomplishments on performance is stronger in the subordinate group than in the supervisor group. 

•
H5:  Supervisors over-rate recognizing accomplishments relative to subordinates.

•
H6:  Supervisors over-rate facilitating acceptance grp goals relative to subordinates.

•
H7:  Supervisors over-rate providing an appropriate model relative to subordinates.

•
H8:  Supervisors over-rate articulating a vision relative to subordinates.

•
H9:  Supervisors over-rate performance relative to subordinates (i.e., test intercept).

4.
Please include the following tables in your report (along with any other tables you feel are necessary to explain your findings):

a.
A table showing chi-square statistics and other selected goodness-of-fit indices for the models used to:

•
Evaluate the “configural invariance” of the factor structure across groups.

•
Test whether the measures are equally valid across groups (i.e., “metric invariance”). 

If not, report which ones differ. 

•
Test whether the item intercepts are equal across groups (i.e., “scalar invariance”). 

If not, report which ones differ.

•
Test whether the structural relationships (i.e., hypothesized paths) are equivalent across groups. Test H1a-H4b by examining which individual structural parameters differed across the groups specified.

•
Test whether the latent construct means/intercepts are equivalent across the groups.

Test H5-H9 by examining which individual latent construct means/intercepts differed across the groups. 

•
Test for the equivalence of all factor loading, item intercept, structural parameter, and latent construct mean/intercept constraints. 

b. A table listing the unconstrained (, (, (, and ( coefficients for each group (one set per column) from a model in which the factor loadings (λ) and item intercepts (τ) are constrained to be equal across the groups.  (See example below.)

	
	Joint
	Supervisors
	Subordinates

	Common lambda estimates
	0.703
	---
	---

	Common tau estimates
	0.201
	---
	---

	Latent Factor Means & Intercepts ((, ()
	---
	5.334
	4.982

	Relations Among Latent Factors ((, ()
	---
	0.667
	0.793


c.
A table summarizing the results of the individual hypothesis tests with a chi-square difference test for each.

5.
Discuss the findings (i.e., interpret the results).
9. Grading Procedures
Grading procedures are outlined in the Grading Criteria section above.
10. Teaching Methods and Information Provision
Mandatory Reading
· Netemeyer, Richard G., William O. Bearden, and Subhash Sharma (2003), Scaling Procedures: Issues and Applications. Thousand Oaks, CA: Sage Publications, Inc.  

· Groebner, David F., Patrick W. Shannon, Phillip C. Fry, and Kent D. Smith (2011), Business Statistics: A Decision-Making Approach (8th and other Editions). Prentice Hall.

Supplementary Reading 
· Bollen, Kenneth A. (1989), Structural Equations With Latent Variables. New York: Wiley.
Other Reading (for deep and more detailed study)
· Byrne, Barbara M. (1998), Structural Equation Modeling with LISREL, PRELIS and SIMPLIS.  Mahwah, NJ: Lawrence Erlbaum Associates.   

· Byrne, Barbara M. (2001), Structural Equation Modeling with AMOS.  Mahwah, NJ: Lawrence Erlbaum Associates.
· MacCallum, Robert C., Duane T. Wegener, Bert N. Uchino, and Leandre R. Fabrigar, (1993), "The Problem of Equivalent Models in Applications of Covariance Structure Analysis," Psychological Bulletin, 114(1), 185-199.

· Bai, Yun, Wai-Yin Poon, and Gordon Wai Hung Cheung (2006), “Analysis of a Two-Level Structural Equation Model With Group-Specific Variables in LISREL,” Structural Equation Modeling, 13(4), 544-565.

· Raykov, Tenko and George A. Marcoulides (2006), A First Course in Structural Equation Modeling (2nd Edition). Mahwah, NJ: Lawrence Erlbaum Associates.  Chapter 6.

· Baumgartner, Hans and Jan-Benedict E. M. Steenkamp (2006), “An Extended Paradigm for Measurement Analysis of Marketing Constructs Applicable to Panel Data,” Journal of Marketing Research, 43(August), 431-442.
· Raykov, Tenko, and George A. Marcoulides (2006), A First Course in Structural Equation Modeling (2nd Edition).  Mahwah, NJ: Lawrence Erlbaum Associates. 

11. Software
Excel, R, MikTex, Lisrel 8.8 

12. Technical Provision
All technology required for the course, including projectors, will be provided in class.
12
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