BUSN212

Multivariate Statistics
Business Statistics II provides you with an introduction to some of the basic research methods used in Economics and Business.  It includes the study of regression analysis, time series analysis and design of experiments.    The focus of the class will be on the estimation and forecasting of variables using linear regression methods.  
Prerequisite: BUSN 211 or equivalent
If you have not taken BUSN 211 here let’s talk as soon as possible! We introduce the SAS and JMP statistical packages in BUSN 211 and we use both SAS and JMP in Statistics II.  
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TEXT: 
· Text:  Statistics for Business and Economics - Newbold, Carlson and Thorne, (7th edition, Prentice Hall) 

· Recommended reading: David Salzburg, The Lady Tasting Tea, (W. H. Freeman and Co. 2001)

· Recommended supporting texts: Business Statistics in Practice, 3e- Bowerman and O’Connell,: Black, Business Statistics for Contemporary Decision Making, (4th edition, Wiley, 2006), or any other statistics text. 
Course Objectives: 
To familiarize you with many of the multivariate statistical techniques which form the basis of business-forecasting.  A large proportion of middle to upper level business professionals are expected to understand data analysis and the methods used to derive conclusions.   NOTE THAT THIS COURSE COVERS MUCH THE SAME MATERIAL AS STUDENTS JUST LIKE YOU (BUSINESS ADMINISTRATION MAJORSD) COVER IN ECON 203 AT UIUC.
This course asks you to go well beyond demonstrating basic knowledge of key terms and procedures.  Throughout the term, the goal will be to help you develop a far deeper understanding of quantitative methods and measurements.  This means moving to the point where you can demonstrate:  

(1). that you understand the techniques and results of procedures clearly enough that, on your own and  in groups, you can apply the appropriate techniques to a given problem, 

(2). that you can organize statistical information in a sensible way and differentiate between one set of results or statistical techniques and other results and techniques, 

(3). that you can critically evaluate the statistical research that others do 

(4). that you can create statistical studies of your own. 

 In working toward (1)-(4) a key objective of this class  is make sure that you understand what a set of statistical results means in plain everyday language 
Please note that reading the textbook is mandatory. The best way to do well is to review the text before class. Attend class. Review the material covered in class and in the readings again within twenty-four hours of class and look at the worked out problems. Mark all questions about what has been covered in the readings or in class and bring the text in along with your class notes every time you come to my office for help or you go to the lab. In class, we will discuss nearly all the topics listed below (although certain topics you will familiarize yourself with mostly through reading on your own) You will be more confident (i.e. learn more) if you use the text along with the class notes as you study.  In addition to my being there to help there will also be statistics lab.  The hours will announced as soon as I get them from your lab tutor(s).

TOPICS

Preliminary reading:   

Sampling strategies:  Chapter 17. This section is another “must read” before we start working on the project, especially if we want to conduct a survey to gather data. The chapter has numerical components that we will not focus on. 





Topics covered in class

1. Correlation analysis.  




        Chapter 11, section 11.7
2. Linear Regression Model 



        Chapter 11, sections 11.1 – 11.6 and 11.8-11.9. 

· Least Median Squares (LMS) technique for finding outliers 
(Notes and handouts only) 

· Detecting non-normal errors using JMP

· Detecting heteroscedasticity using JMP: 




Chapter 13 section 13.6.
· Detecting autocorrelation using SAS and JMP: 



Chapter 13 section 13.7.
3. More of regression models (simple and multiple).   
Chapter 12, sections 12.1 – 12.3.
Chapter 12, section 12.6.
4. Dummy Variables





Chapter 12, section 12.8.
Chapter 13, section 13.2.
5. Logistic Regression (notes)

6. Non Linear models 





Chapter 12, section 12.7.
7. Additional Topics in Regression

· Variable selection: Notes

· Discussion of multicollinearity using SAS and JMP:

 Chapter 13 section 13.5.
8. Model evaluation





Chapter 11, section 11.5. 

Chapter 12 sections 12.4 - 12.5.
The topics listed above will not be covered in the same sequence as the book. In fact, we may change the sequence of what is covered from what is outlined above.  Since the class is project oriented, we will cover the topics separately first to introduce the topics, and then generate and analyze results of some project-problems in their entirety before you analyze your own results.  Assigned readings will be announced a class period or two before we cover the material in class.

9. Applications of regression analysis

· Analysis of Variance (as an extension of multiple regression)

Chapter 15, sections 15.1, 15.2, and 15.4
· Time Series Analysis 





Chapter 16, Sections 16.1, 16.2, 16.6 
Grades

· Quizzes 10%. There will be announced and unannounced quizzes (pop quizzes) administered throughout the term.  The first of the four scheduled (announced) quizzes will be a take-home quiz.  I will put it on Moodle by the end of week 2 or the beginning of week 3.  It will be due December 2nd (i.e., Friday of week 3).
· SAS and JMP assignments 10%.  There will be three to four assignments in which you work with SAS and JMP to get statistical results and then interpret these results.   The first of these will be due Friday December 9th. 
· Midterm exam 30%. There will be a midterm exam.  It will be in-class December 16th (Friday of week 5)
Group Project  20%. A written report of your group’s results is due Thursday 12 noon of finals week. Further details about the project will be on the Moodle page for this class. The details will include rules, deadlines, and rubrics used to grade each component.  (As your group works on the project section 12.9 is  a “must read” )
· Final exam.   30%.  Combined section final.  TBA.
RULES OF THE ROAD

Course evaluation.

Throughout the term, I would like input from you regarding the how the course is progressing.  I need this to adjust the schedule or go over things that a lot of you may be having trouble with.  Don’t rely on others to air your concerns. Filling in evaluation forms at the end of the term does not help us this term. So I would greatly appreciate your input now rather than later.   As much fun as grousing and cursing the darkness is, light a candle instead!
Coverage:

The material covered on quizzes will be announced well in advance.  However, you should assume that all tests are comprehensive.  The subject builds on itself, so all new material will assume mastery of topics already covered.  Also note that –via the webpage for class- I will provide you with an outline of what I plan for us to cover in class that day 
Attendance

Attendance represents the minimal degree of participation.  No more than two unexcused absences will be allowed.   Each unexcused absence over the second one will result in your overall course grade being reduced by 5%.  Excused or not,  if you have missed class you  are responsible for material that we've covered in class, even if it is not in the textbook and even though you've missed class.  Quizzes missed cannot be made up unless you have a legitimate excuse.  

The key reason for this is that I don't give lectures.  I conduct classes.  There is an important difference between the two. In a lecture, a student sits passively in front of the professor and receives the little pieces of wisdom that the professor decides to share or "profess". The Professor is the "sage on the stage". (The word lecture itself comes from the Latin word lectus or a derivative of the Latin legere "to read".  You have got a text and can read on your own. (I don't need to lecture or read to you.   Lectures should have gone out with the printing press.)  
To encourage you to do what we all need to do to really truly learn more about any subject, to communicate,  I will give each of you a large index card on the first day of class.  Please put your name on it.

If you feel that you have made a contribution to a particular day's class, to your own  learning or what the rest of us are learning,  make a note of that contribution on this card and put the date down as well. 

At the one end of the spectrum your contribution may be something as simple as asking me to clarify what we have already covered.  At the other end of the spectrum, it may be something as sophisticated as responding to a point raised by another student or bringing up something from outside class that is relevant to what we are discussing.   

Turn this card in to me at the end of each day's class. I will return the card to you at the start of the next class. I will award points for these daily contributions.  These points will count for up to 5 points extra credit on your course grade. 

Study habits

· As in all your classes, you should plan to spend at least 1 – 3 hours studying for each hour in class.  (3 hours and forty- five minutes to 11 hours and 15 minutes per week or about half an hour to an hour and a half a day).  Note that if you are taking three 3 credit courses on Mondays, Wednesdays, and Fridays you are in class 11 hours and 15 minutes each week.  Add three hours outside of class for every hour in class and you end up with a 45 hour a week job.  Think about what it means when you tell others that you are going to school “full time”. 
· You should rewrite your notes with special emphasis given to any new concept done in class that day.  Annotated class notes are very helpful when it comes to preparing for quizzes and tests.  Set aside one notebook completely for Statistics.  Before each class, leave a blank sheet before the notes.  Write out the main formulae and the main concepts that you learnt that day on that sheet.  Suggested problems from the book or the handouts should be worked out in detail.  
· Redo the problems done in class. Do them on your own without looking at the notes. Clarify doubts daily rather than right before tests. None of this is hard if you put in the required amount of study time consistently.
· Please read: Learning (Your First Job), - Leamnson, R. N. (2002) Learning  (Your First Job) (Word Document)

· Please read about time management, scheduling and study habits in general on the following website.
http://www.usu.edu/arc/idea_sheets/
The SAS and JMP assignments
If you have any doubts regarding the importance of SAS please click here  and for information on JMP go to www.jmp.com.  
A bit more on the group project

Mastering statistical theory requires deliberate practice.  In that spirit, we will be completing a group project during the term.  Your group will decide on what project it wants to do.  The project will look a lot like the examples we cover in class.  The objective of the projects is to help you design a problem, come up with hypotheses about the expected relationships between variables, and use statistical tools that we discuss to draw conclusions.  I will give you more detail of the project as the term progresses.  

As mentioned above, the bulk of this course will be devoted to “regression analysis”.  In regression analysis you try to quantify the relationship between a "dependent" variable (i.e. a variable of interest) and a set of factors that you believe should explain the movement in that variable (i.e. explanatory variables).  The objective of these studies is to design models that would allow you to discuss the viability of forecasting the dependent variable -say the literacy rate in a particular country- based on the explanatory variables that have been used. This study should introduce you to sampling problems as well as ethical issues. Designing the studies will also provide a review of population and sample statistics learnt in Business Statistics I.
 Example of multiple regression analysis being used in real estate appraisal:
http://www.realstat.com/
http://www.sscnet.ucla.edu/ssc/labs/cameron/e143f98/regex94.htm
http://www.amstat.org/publications/jse/jse_data_archive.html
In business, who else uses these techniques?

http://www.ibf.org
Additional examples will be provided throughout the term. 
· The group project culminates in a written report due finals week.  Two sources that may help you write this report are the following: 
http://owl.english.purdue.edu/owl/resource/672/06/
http://owl.english.purdue.edu/owl/resource/672/04/
Groups

(1) EACH STUDENT IS EXPECTED TO BE PART OF A GROUP.  NO EXCEPTIONS!  INCREDIBLY, IN THE LAST TWO TERMS I HAVE TAUGHT THIS CLASS I HAVE HAD A STUDENT WHO HAS TRIED TO AVOID THIS REQUIREMENT.  BOTH FAILED THE CLASS.  DON’T EVEN THINK ABOUT IT.  

(2) The success of your group will be helped by clear assignment of jobs and each member of that group following through, doing what they have agreed to do. While a division of effort is sensible, I expect you to get together frequently to evaluate one another’s work. All group members will be judged by their peers and by the instructor . It is important that each member of the group visibly is participating in the completion of the project.  I expect to meet with the groups during the term to discuss your group’s progress.  Either each member of the group must be present at these meetings or I must see evidence of individual contributions.  

Clarify your doubts right away either in class or in my office. 

Studying together is advisable and helpful. Work on the problems that we do in class in groups unless I ask you not to. However, at the same time, it is  extremely important that you carry your own weight in such groups. That is the only way you will do well on the exams. 

Motivation.

 It is my job to teach you this subject.  It is your job to convince yourself that what you are learning here is important and relevant.  It is unlikely that you will feel that we are going too slowly but if you do feel this way please let me know.  I will happily give you other material to look at.  This material could add additional depth to what we are working through together in class.  Pretend that this class is your first job.  Just as you would try to impress your new boss by being as attentive and interested as possible try to impress me by doing the same here.   
