1 | Page

WHAT MAKES MBA PROGRAMS GREAT? MONEY – MULITIVARIATE UNIVARIATE LINEAR & POLYNOMIAL REGRESSION FORECASTS OF BUSINESS SCHOOLS RANKING & MBAS SALARIES.
This is a study of “What Makes MBAs Great?” and the “Money” forecasted using a Multivariate Univariate Linear & Polynomial Regression analysis of MBA Ranking & Salaries.  This study shows the symbiotic relationships of MBA program ranking and MBA salaries.  It demonstrates how the salaries and other variables figure into the MBA rankings.  We build a forecasting simulator that enables users to forecast the MBA rankings with about 90% accuracy that may be very useful for universities that want to estimate their future rankings or audit the past rankings.  Likewise, prospective students can do the same, since most of the data is available publicly or can be interpolated and estimated.

Likewise, we develop a model of forecasting the salary as a function of the rankings.  This way prospective students can calculate their expected  salary after acquiring an MBA, to decide whether they can afford it or not, and how much to spend on an MBA program.  Likewise, lenders can make better financing decisions based on MBA program ranking, evaluate better the default rate and risk associated with lending to MBA students to fund their education.  Likewise, corporate sponsors of employees MBA can assess the salary impact that their investment in an employee MBA education funding will bring back, and calculate their ROI (Return on Investment).
Dealing with Circular References of Cause and Affect Relationships of Variables based on Time Series Analysis

These mutual dependencies of rankings on salary and salary in turn dependency on ranking  poses a methodological problem of variable role definitions.  This circular reference may create some problems, so we suggest a cross-sectional time-series analysis that can resolve some of the problems.  Such statistical and mathematical problems can be resolved over time.  As we apply time-series in addition to cross sectional data, we eliminate some circular reference.  In other words, if we use ranking of the past 3 years to forecast the salary of the current year, we know that there is no way the current  salary, could affect the rankings of previous years, due to the fact that these rankings preceded the salary.  Therefore, in such a case, the current salary should be the dependant and predicted variable, while the prior years rankings will be the independent predictors the affect the salary.  This way we can illuminate some of the circular references, and their confounding effects. 

In the meantime, our objective is to review some issues and build some models, and test some hypotheses.

Review of the literature
MEDIA RATINGS IMPACTS BUSINESS SCHOOLS

The media is one of the most prominent ranking agencies of MBA program, does it sell publications?

What makes an EMBA (Executive Masters in Business Administration) great is money.  This is the single most important factor in a great EMBA program.  We have analyzed the data collected by the Financial Times (FT) business schools survey which ranks the top 100 business schools EMBA (Executive Masters in Business) programs, for the 2008 year, to decide what makes an EMBA program great as FT suggests: http://rankings.ft.com/global-mba-rankings.  
http://www.anderson.ucla.edu/x16488.xml UCLA (University of California at Los-Angeles) is proud to present their high rating.  They publish an article entitled “UCLA Anderson Ranked 10th nationally, 17th Internationally by Financial Times.” Likewise, Pen State  http://www.smeal.psu.edu/news/latest-news/jan07/ftmba.html   reports that “Smeal Ranks Among Financial Times' Top 25 U.S. MBA Programs UNIVERSITY PARK, PA (January 29, 2007) – For the second year in a row, the MBA Program at Penn State's Smeal College of Business ranks 25th domestically on the Financial Times' annual ranking of MBA providers.”

“AS MBA RANKINGS GROW MORE INFLUENTIAL, BUSINESS SCHOOLS ARE GOING TO GREAT LENGTHS TO BOOST THEIR SCORES. YET CONSIDERING HOW MUCH THE RESULTS VARY, STUDENTS ARE LEFT ASKING WHAT IT TAKES TO MAKE THE GRADE"  

http://www.kellogg.northwestern.edu/news/hits/030301np.htm  reports that "Pulling rank: As MBA rankings grow more influential, business schools are going to great lengths to boost their scores. Yet considering how much the results vary, students are left asking what it takes to make the grade."  This is the focus of the current study; we aim to answer these questions.  We explain why are these ranking so “influential,” and why are “business schools are going to great lengths to boost their scores?”  The answers to both of these questions are money.  These ratings are one of the most important predictor and determinant of the salary of the graduating MBA students, and thus the revenues of the schools and the universities.  We develop a function that demonstrates it statically, letting us quantify the exact impact.  As “students are left asking what it takes to make the grade?” We develop a simulating model that anybody can easily predict what does it take within about 90% accuracy.
Review of Prior Research

A Business School is trying to design an impute control system, much like Rushinek, A. and Rushinek, S. design an "Input Control of Accounting Information Systems," (September 1982), enter predictor variables, and output the forecasted ranking. Following the Business School as Rushinek, A. explains has to use "Capital Budgeting Techniques, The Payback Period, The Net Present Value, The Internal Rate of Return and Their Computer Applications," (1983) to decide whether it is worth it.  

At this time the school has to develop a variance analysis, as Rushinek, A.  describes "Control Aspects of Standard Costing:  Variance analysis, Inflation Adjustment, The Learning and Their Computer Applications," (1983) set a system with standard goals, compare actual to standard, produce variances, learn the lesson, and repeat the cycle.  Then comes the cost accumulation part as Rushinek, A. explains "Cost Accumulation for Different Costing Systems and Their Computer Applications," (1983) apply, 

select the best system.  A system that can cope well with calculating the cost of the inputs such as faculty research, placement services, forecasted rank calculations, etc.  
Next the school should report the financial results, as Rushinek, A. suggests in "Costing Aspects of Segmented Reporting and Its Contribution Approach," (1983) produce a contribution income statement to ensure that the revenues exceed the costs.  In the event that the costs are too high, as Rushinek, A. and Rushinek, S. suggest apply "Cost Control Systems," (1983) make sure that the expenses do not exceed the cash available and the expected benefits.  
The investment model is next, as Rushinek, A., Rushinek, S., Chang, L. and Most, K. imply we can use "The Construction of an International Investors' Perception Model for Corporate Published Forecasted Financial Reports for the United States, Great Britain, and New Zealand," (December 1983) even if this is not a corporation, in this case we should emulate a corporate environment, since we are dealing with MBAs.  

At this point we are ready to allocate resources as Rushinek, A. and Rushinek, S. explain in "Economic Decisions and Resource Allocation in Managerial Accounting,"(March 1984) dedicate sufficient resources to hire research faculty members, reduce teaching load for more research time, etc. Schools should setup a Management Accounting Information Systems to evaluate the process, as Rushinek, A. and Rushinek, S. explain in "Management Accounting Information Systems," (1985), controlling the system through standard costs.  As Rushinek, A. and Rushinek, S. explain use "Control Through Standard Costs and Variance Analysis," (February 1986), set up standards for new faculty pay base on their research output.  In the case of for-profit business schools such as Phoenix Online we may setup a special subsidiary as Rushinek, A. and Rushinek, S. explains in "Additional Fund Allocation Constraints for Common Stock 

Investments:  An Empirical Analysis of Regional Portfolios in the Common Market and the United States," (Spring 1986) depending on the market, whether it is in the US or outside the US, for example.  Likewise, we have to plan the solvency of such efforts as Rushinek, A. and Rushinek, S. describe in "Using Financial Ratios to Predict Insolvency," (1987) make sure that you do not overspend and drive the school into insolvency.  Much like a manufacture system, as Rushinek, A. and Rushinek, S. describe in "Financial Planning (FP) Case Study:  Feature Selection System (FSS) for Microcomputer Users & Manufacturers,"  

(October 1988) we have to select the MBA program feature that best fit the school.  If it is a center to international business, then international feature (faculty, students, board, languages, etc) should be promoted.  

Much like an ERP (Enterprise Resource Planning) system, as Rushinek, A. and Rushinek, S. describe in "Manufacturing Resource Planning Systems (MPR) Case Study: Feature Selection System (FSS) for Microcomputer Users and Manufacturers", (1989) we have to apply it to a business school environment.  If it is a multi-national school, that has extension MBA programs in foreign countries, than transfer pricing applies, as Rushinek, A. and Rushinek, S. "Multinational Transfer-Pricing Factors: Tax, Custom Duties, Antitrust/Dumping Legislation, Inflation, Interest, Competition, Profit/Dividend, and Financial Reporting", (1989) in a variety of relevant countries.  Accordingly, we should allocate the resources, as Rushinek, A. and Rushinek, S. describe in "Economic Decisions and Resource Allocation in Managerial Accounting", (August, 1989) match the resources to the expected revenues.

We are using rating and ranking of MBA programs much like Rushinek, A. and Rushinek, S. describe in "Rating and Ranking Best Practices of the British Petroleum Oil Company and the Oil & Gas Industry: Sales to Cash Forecasting Univariate Regression Trend Analysis and Computer Modeling, (December, 1997). We are dealing with the same construct but with different industry, MBA programs instead of Oil and Gas.  We should avoid litigations and legal problems as we try to improve the business school as Rushinek, A. and Rushinek, S. explain in "Litigation in Pennzoil and the Petroleum Refining Industry: A Financial Ratio Automated Peer Review Analysis of Variance Internet Software Development"  (September, 1998) compare the school of its peers to ensure compliance with regulations and standards. Sometime, we may use forensic accounting as Rushinek, A. and Rushinek, S. describe in "The Role of the Forensic Accountant in Calculating the Damages Using the 'But-if Analysis in a Case of Internet Day Trader & Online Broker Misconduct Litigation", (2001) avoid administrative misconduct as you try to improve the quality of the business school and implement extensive changes.  Use a 'but-if' or an 'if then' analysis to evaluate a variety of alternative, investigating potential risk of damages and recoveries.
Data Analysis
Overall Predictive Quality of the Model
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SUMMARY OUTPUT


	Table 1
	

	
	
	

	Regression Statistics
	

	Multiple R
	0.95376188
	

	R Square
	0.90966172
	

	Adjusted R Square
	0.89224712
	

	Standard Error
	9.4440452
	

	Observations
	100
	


The SUMMARY OUTPUT describes overall predictive quality of the model.   Table 1 includes the Regression Statistics, with Multiple R 0.95376188, R Square
0.90966172
, and Adjusted R Square 0.89224712, Standard Error
9.4440452 of all the Observations of 100
 MBA programs.  The Adjusted R Square shows that our model explains about 90% of the variation in the dependant variable the MBA ranking, adjusted for errors.

The Statistical Significance of the Model and Its Variables Hypothesis Testing

Table 2
	ANOVA
	Table 2
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	16
	74542.22086
	4658.888804
	52.23556
	1.94397E-36

	Residual
	83
	7402.769142
	89.18998966
	
	

	Total
	99
	81944.99
	 
	 
	 

	
	
	
	
	
	

	X Variables
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%

	Intercept
	217.7239204
	17.97063033
	12.11554166
	4.81E-20
	181.9810602

	Salary today ($)
	-0.000489299
	7.09907E-05
	-6.89243717
	9.89E-10
	-0.000630496

	Salary inc. (%)
	-0.706191555
	0.057133642
	-12.3603455
	1.64E-20
	-0.81982807

	Value
	0.070770807
	0.053955697
	1.311646607
	0.193256
	-0.036544902

	Careers
	0.040934551
	0.054339479
	0.753311441
	0.453394
	-0.067144484

	Aims achieved
	0.013662377
	0.065123886
	0.209790565
	0.834345
	-0.115866411

	Placements
	0.179600643
	0.057704362
	3.112427466
	0.002545
	0.064828989

	Recommends
	0.103875824
	0.067129773
	1.547388289
	0.125574
	-0.029642591

	Wom. faculty
	-0.510422142
	0.178122459
	-2.86556869
	0.005272
	-0.864700543

	Wom. board
	-0.256585721
	0.100628953
	-2.54982004
	0.012616
	-0.456732658

	Intl. faculty
	-0.036455946
	0.07959875
	-0.45799646
	0.648152
	-0.194774655

	Intl. board
	-0.01696795
	0.056228537
	-0.30176759
	0.763584
	-0.128804247

	Intl. mobility
	0.16923465
	0.055961225
	3.024141292
	0.003317
	0.057930027

	Intl. course
	0.017529081
	0.049463965
	0.354380839
	0.723952
	-0.080852753

	PhD faculty
	-0.498216338
	0.114315396
	-4.35826107
	3.73E-05
	-0.725585058

	Research
	0.088639854
	0.060310887
	1.469715643
	0.145419
	-0.031316072

	Intl. students
	-0.141400037
	0.0704183
	-2.0080013
	0.047896
	-0.2814592

	
	
	
	
	
	


Building a Multivariate Linear Regression Model

Table 2 describes the process of building a multivariate linear regression model.  Following is the description of the model to forecast the yearly ranking of top EMBA programs:

Y_DepVar1=f (Constant+X_IndepVar_1+X_IndepVar_2+X_IndepVar_3+X_IndepVar_4+X_IndepVar_5+X_IndepVar_6+X_IndepVar_7+X_IndepVar_8+X

_IndepVar_9+X_IndepVar_10+X_IndepVar_11+X_IndepVar_12+X_IndepVar_13+X_IndepVar_14+X_IndepVar_15+X_IndepVar_16+)
The Y_DepVar1, describes the Y Dependent Variable, or the predicted variable, in our case the EMBA Rank for 2008 (Rank ’08).  This Rank is a function ( =f() of the remainder of the equation including a Constant, + plus the X independent variables series, starting with the 1st one, X_IndepVar_1, continuing to the 2nd one, +X_IndepVar_2, … and concluding with the last one, (+X_IndepVar_16) the 16th  X variable.

In contrast with the symbols in the regression equation, we have set up the variable names themselves, to clarify the multivariate model.  Following is the model in terms of the variable names:  Rank'08=f(Intercept+Salary today ($)+Salary inc. (%)+Value+Careers+Aims Achieved+Placements+Recommends+Wom. faculty+Wom. board+Intl. faculty+Intl. board+Intl. mobility+Intl. course+PhD faculty+Research+Intl. students+)
Rejecting the Null Hypothesis of the Entire Model
Table 2 describes the statistical significance of the model and its variables.  The 1st part of table 2 shows the ANOVA (Analysis of Variance).  ANOVA, Table 2, shows the df, Degrees of Freedom,
SS, Sum of Squares,
MS, Mean Squares,
F, and Significance F.  For the Regression the F value of 52.23556 and its Significance of 1.94397E-36, which is way below the minimum of .o5 to reject the null hypothesis.  Accordingly, we reject the null hypothesis stating that the regression coefficients in the population approach zero, in favor of the null hypothesis that the coefficients differ from zero.
Rejecting the Null Hypothesis of the Individual Variables

The 2nd part of Table 2 describes the X Variables Coefficients, Standard Error, t Stat, P-value, and Lower 95%, for the Intercept these values are: 217.7239204, 17.97063033, 12.11554166, 4.81E-20 and 181.9810602, respectively.  Most importantly,   the combination of the T Stat and the P-value being way less the minimum cut-off point of .o5>4.81E-20, which lets us reject the null hypothesis.  Thus, we reject the null hypothesis that the intercept equals zero, in favor of the alternative hypothesis that it differs from zero.
In general, the combination of the P-value and the Coefficients tell us whether to reject the null hypothesis and how to calculate the impact of the variable on the Ranking value.  Accordingly,  the 1st block of X Variables, and their Coefficients and P-value for the Salary inc. (%) of -0.706191555 and 1.64219E-20, respectively, shows that this variable contributes about  -.70 for each unit in Salary inc. (%).  That means that the higher the salary, the lower and better is the Ranking value, with the value of 1 being the best, and the value of 100 being the worst, among the top 100.
Likewise, for Salary today ($) with -0.000489299, and 9.8886E-10, we can say the same, and it make sense since the higher salary belongs with the better schools.    So for example a salary  today of 100,000 * -0.000489299 will reduce the Ranking by about  48  point from the intercept value of 217.  That means that it will improve the Ranking compared to a lower salary of only 10,000 which will reduce the Ranking by only 4.8 points.

The same trend appears at the PhD faculty with values of -0.498216338, and 3.73112E-05.  Placements
0.179600643, 0.002545169 and Intl. mobility 0.16923465, 0.003317386 are both significant but positive, namely they increase the value of the Ranking, which means worsening the Ranking.  It may be due to the fact that students from better schools need to rely less on the placements services and on mobility to find a job.  It may show that they do not have to travel and rely on the placement services of the schools.
The next block of variable coefficients are all negative and statistically significant at the .o5 level.  These variables include: Wom. Faculty with -.510422142, and 0.005272321, Wom. board
 with -0.256585721, and 0.012616209, and Intl. students with -0.141400037, and 0.047895747.  All of them describe protected categories by the US EEOC (United States Equal Employment Opportunity Commission) regulations.  This may have far reaching impact on anti-discrimination compliance and litigation, which are beyond the scope of the present study.
Not Rejecting the Null Hypothesis of the Individual Variables

The next block of coefficient variables deals with not rejecting the null hypothesis of the individual variables.  Due to the fact that all the following coefficients have the value of P-value that exceeds the .o5 level.  Therefore, we cannot reject the null hypothesis for Recommends with 0.103875824, and 0.125574305, Research
0.088639854, 0.145419284, Value 0.070770807, 0.193255991, Careers 0.040934551, 0.453394336, Intl. faculty
-.036455946, 0.648151794, Intl. course 0.017529081, 0.72395226, and Intl. board with -0.01696795, and 0.763584055>.05.  While they are insignificant statistically by themselves we have kept them in the model due to their contribution to the overall model, which may indicate some interaction affect with the other variables.  In contrast, we have removed the remaining variables due to insufficient contribution to the overall model.
RANK TOP 100  BUSINESS SCHOOLS EMBA (EXECUTIVE MASTERS IN BUSINESS) PROGRAMS
Rank 08 is our dependant variable.  “Rank 08 is The Financial Times (FT) business schools survey which ranks the top 100 business schools EMBA (Executive Masters in Business) programs, for the 2008 year.  This survey ranking figures show the changes in the survey year to year, the pattern of clustering among the schools is also significant. Some 185 points separate the top school from the school ranked 100 in the 2008 ranking. The top 15 schools, from the Wharton School of the University of Pennsylvania to the Tuck School of Business at Dartmouth College, form the leading group of world class business schools. Some 63 points separate Wharton from Tuck. The second group is headed by Yale School of Management which scored 50 points more than the Tanaka Business School of Imperial College London, leader of the third group. The fourth group is headed by Eller College of Management of the University of Arizona and includes schools ranked from 57 to 100. Some 40 points separate these 44 schools.”  Following is an edited explanation and discussion of the questions in the survey, and the definitions of their calculations.
What is not so clear is which variables are the most significant  in this sample of MBA programs and which of these variables is generalizable to the entire population of MBA programs.

Gain in Pay That May Be Due To the Acquisition of The MBA
	


 Salary today ($) is the average alumni salary three years after graduation. (The 2008 ranking surveyed the MBA class that graduated in 2004). This figure includes alumni salary data for the current year and the one or two preceding years, where available. The figure is NOT used in the ranking.  We have included it in our model, since it is a very significant factor in forecasting the ranking.
Weighted sal. ($) is the average alumni salary today with adjustment for salary variations between industry sectors. This figure includes data for the current year and the one or two preceding years where available.  We have removed it from the model due to its correlation with other salary variables.  Likewise, it takes a bit of calculation to derive at this figure, which may complicate the user work too much.
Salary inc. (%) is the percentage increase in average alumni salary from before the MBA to today as a percentage of the pre-MBA salary. This figure includes data for the current year and the one or two preceding years where available.  In other words it is the Gain in pay that may be due to the acquisition of the MBA.  This figure may be difficult to calculate, but at the same time may be worthwhile for school to advertize, especially if it is competitive.  Such competitive gain in salary due to the MBA in a particular school may attract better students to such a school, raising its over-all performance.
Value is calculated using the salary earned by alumni today, course length, fees and other costs, including the opportunity cost of not working for the duration of the course.  This turned out to be one of the insignificant variables that had a positive effect on the Ranking making them worse (higher score).  It may represent excessively costly proposition that affects adversely the Ranking.
Careers is calculated according to changes in the level of seniority and the size of the company alumni are working in now versus before their MBA. Data for the current year and the one or two preceding years are included where available. This is also an insignificant variable with an adverse effect on ranking.  It may be due to excessive seniority, which may be too close to senior citizens, and thus leading or reaching the point of diminishing returns.
Aims achieved the extent to which alumni fulfilled their goals or reasons for doing an MBA.  This has been also an insignificant variable.  It may be that it is somewhat more subjective and therefore the variance may have been too high and too inconsistent.
Placements refer to alumni who used the careers service at their business school were asked to rank its effectiveness in their job search. This figure includes data for the current year and the one or two preceding years where available.  This is one of the insignificant variables, indicating lower reliance of placement services among students in the better schools.  It may serve as a warning to schools that are trying to improve but are now way below the top schools to invest in placement services, since their students may need to rely on them more compared to the top schools.
Employment is the percentage of the most recent graduating class that had found employment or accepted a job offer within three months of graduation. The figure in brackets is the percentage of the class for which the school was able to provide employment data.  We have excluded this variable from the model due to low and insignificant contribution.  Again, this may be due to the inconsistency of the data that school can provide about the employment of their alumni.
Recommends  deals with where the alumni would recommend hiring new recruits.  Alumni were asked to name three business schools from which they would recruit MBA graduates. The ranking is calculated according to the number of votes for each school. Data for the current year and the one or two preceding years are included where available.  Surprisingly, this variable was also insignificant, we suspect that it is due to the subjective nature of such variable.
Protected Categories for the Purpose of the US EEOC
The following categories are protected categories for the purpose of the US EEOC (United States Equal Employment Opportunity Commission).  Therefore, they may be subject to anti-discrimination policies, and litigations.
Since sex discrimination is illegal in the US, discriminating against women students, faculty and board members, may also be illegal, and may apply to the following category of variables.  Wom. Faculty is the percentage of female or women faculty.  Wom. Students, and Board is the percentage of female students and board members, respectively. Therefore, for female faculty and board members, for example, the statistical significance of this variable may indicate the existence of discrimination on the basis of sex regarding faculty, students, and board members, which is illegal in the US.
Much like sex discrimination, discriminating against students, faculty and board members because of their national origin may also be illegal.  Therefore, the following variables are interesting from an EEOC litigation support view-point.  Intl. faculty, Students and Board is the percentage of faculty, students and board members, whose citizenship differs from their country of employment.  So if I am a student in the US and my citizenship is Israeli, I should be included in Int. student category.  In general, this refers to foreign faculty, students, and board members, as opposed to their domestic counter parts.  Therefore, for US faculty and board members, for example, the statistical significance of this variable may indicate the existence of discrimination on the basis of national origin regarding faculty, students, and board members.
Intl. mobility is calculated according to whether alumni worked in different countries before the MBA, on graduation and also where they are employed today.  This variable has an adverse effect on the ranking.  It may be due to the fact that these students could not find a job in the vicinity of their school and had to travel to foreign lands.  It is also possible that the best schools provided more opportunities not forcing their graduate to migrate to remote locations as it relates to the location of the schools or different countries.
Languages are the Number of extra languages required on completion of the MBA. Where a proportion of students require a further language due to an additional diploma, that figure is included in the calculations but not presented in the final table. PhD faculty shows whether these schools run additional courses for MBA students for which additional language skills are required. These figures are included in the calculations for the ranking but are not represented on the table to avoid confusion.   PhD rank is the percentage of faculty with a doctoral degree. The language turns to be an insignificant variable and it may be due to the fact that English has become the facto business language.  So if a business man knows additional language it may be helpful, but not as significant as it used to be, when fewer business people spoke English. 
Research is calculated according to the number of doctoral graduates from each business school during the past three years. Additional points are given if these doctoral graduates took up faculty positions at one of the top 50 full-time MBA schools of 2007.  This is calculated according to the number of faculty publications in 40 international academic and practitioner journals. Points are awarded to the business school at which the author is currently employed. The total is weighted for faculty size.

Research turns to be insignificant.  We have been surprised by this variable.  However, academic and some of the practitioner journal articles that academic write are notorious for being irrelevant to the market-place, hence the saying that “this may be only a moot academic debate” and therefore irrelevant for any practical purposes.

Another problem may be with the selection of only 40 journals, which does not represent properly the full scope of the research and focuses too much on the portion that may be excessively theoretical with too little practical impact on EMBA students.  It is also possible the faculty indulgence in such research can be detrimental and at the expense of practical degrees, such as EMBAs.  Faculty members that focus on such research, may not have the time and energy to deal with issues of teaching effectively and keeping up with the business practices.  Therefore, their impact on the EMBA may be marginal if not adversarial. 

Chart 1

Chart 1- describes the Salary today ($) and the Residual Plot distribution about the horizontal access.  It show that the residual distribute normally about the zero level of statistically 

Appendix 1 shows how chart 1 has been calculated for the set of the 1st records.  It shows that the residuals are about normally distributed and thus they comply with the regression assumptions of randomly distributed residuals, with a mean of about zero.

Building A Univariate Regression Model to Forecast Salary

Much like Table 1, Table 1 a shows how we are building a univariate regression model to forecast salary.  Following is a logical symbolic description of the model, and its more specific mathematical model using the actual variable names:

Y_DepVar2=f(Constant+X_IndepVar_1)












Salary today ($)=f(Intercept+3 yr. rank)

Table 1 a
	
SUMMARY OUTPUT


	Table 1 a
	

	
	
	

	Regression Statistics
	

	Multiple R
	0.771835427
	

	R Square
	0.595729927
	

	Adjusted R Square
	0.590676551
	

	Standard Error
	14268.96984
	

	Observations
	82
	


SUMMARY OUTPUT,  Table 1 a, shows the Regression Statistics, with Multiple R of 0.771835427, R Square, of 0.595729927, and Adjusted R Square of 0.590676551, for the MBA programs that had complete records for the past 3 years, excluding incomplete records, for a total of 82 Observations, for the top 82
MBA schools.  It shows that the ranking can forecast the salary by about 60% accuracy, explaining why the ranking are so important.
Table 2a

	
	
	
	
	
	

	ANOVA
	Table 2 a
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	1
	2.4E+10
	2.4E+10
	117.8875
	2.11E-17

	Residual
	80
	1.63E+10
	2.04E+08
	
	

	Total
	81
	4.03E+10
	 
	 
	 

	X Variable 1
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%

	Intercept
	145594.2537
	3149.593
	46.22638
	1.78E-59
	139326.4

	3 yr. rank
	-668.31346
	61.55259
	-10.8576
	2.11E-17
	-790.807

	
	
	
	
	
	


The 2nd part of table 2 a rejects the null hypothesis for both the entire model and the individual variable of 3 yr. rank as a predictor of the MBA salary.
Chart 3
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Chart 3 plots the Rank of the Residuals, or errors demonstrating the compliance with the linear regression assumption of residuals that are randomly distributed around the average line of 0, zero errors, so in the long run they will average about zero.

Chart 3
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Chart 3 shows the Normal Probability distribution Plot, demonstrating compliance with the regression assumption of a normal distribution.  Such a distribution should appear about like half of a bell shaped curve, as is the case in the present model.
Building a Univariate Non-linear Regression Model and the Consistent Superiority of the Polynomial over the Linear Model
FORECASTING THE CURRENT SALARY AS A FUNCTION OF THE RANKING FOR 1 CURRENT PERIOD- A CROSS SECTIONAL ANALYSIS.
Our hypothesis is that as the Ranking goes down, or becomes better (with 1 being the top ranked MBA), the salary becomes larger.  In other words, there is a negative mathematical relationship between the ranking and the salary.

This is a cross sectional analysis, in which we are using one period of time, in our case year 2008, data only.  In the next analysis, we will apply a time-series approach using multiple year data, to see whether the same holds true over several years.

Chart 3
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Chart 3 demonstrates how we are building a univariate non-linear regression model and the consistent superiority of the polynomial over the linear model.  Chart 3 shows both the univariate linear and polynomial equation and R squares as follows:
Linear Model:

y = -598.1x + 14295

R² = 0.595, and its counterpart the

Polynomial Model:

y = 1E-05x6 - 0.003x5 + 0.392x4 - 21.17x3 + 560.5x2 - 7792.x + 17989

R² = 0.723.

The gain of about 20% in the R square of the least squares method (regression method) illustrates the superiority of the polynomial model over the linear model in predicting the 2008 ranking of the MBAs as a function of the Salary, of the top 100 programs.

Chart 4
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FORECASTING THE CURRENT SALARY AS A FUNCTION OF THE RANKING FOR 3 LAST PERIODS- A CROSS SECTIONAL AND TIME-SERIES ANALYSIS.

Chart 4 demonstrates how we are forecasting the current salary as a function of the ranking for 3 last periods- a cross sectional and time-series analysis.  We are producing linear and polynomial models much like the previous cross-sectional analysis.  Following are the functions and the R squares of the models respectively:

Linear Model:

y = -725.3x + 14608
R² = 0.599 

Polynomial Model (of the 2nd degree):

y = 14.05x2 - 1891.x + 16241
R² = 0.700 

[image: image5.png]200000

180000
160000 i‘
140000 )
—o—Salary today ($)
120000 1 =53 yr. rank
100000 = —— Linear (Salary today ($))
80000 ——Poly. (Salary today ($))
——Poly. (Salary toda
60000 y. (Salary today ($))
—— Poly. (Salary today ($))
40000
20000 R?=0745 = 14.05x2- 1891.x+ 16241
R?=0.700

0 I O O O O O O y=-725.3x + 14608
1 4 710131619222528313437404346495255586164677073767982 R?=0.599





Linear Model:

y = -725.3x + 14608
R² = 0.599 

Polynomial Model (of the 6th degree):
y = 3E-05x6 - 0.006x5 + 0.584x4 - 24.33x3 + 509.6x2 - 6669.x + 17865
R² = 0.745 
The six degree produced a gain of about .045 in the R square, raising it to .745 from about .7.
While the linear model remains about the same comparing the cross sectional analysis of 100 top MBAs, the polynomial improves due to the addition of prior time-series data, from the previous time-series, for the top 82 schools (dropping 18=100-82 schools due to insufficient data).  This shows that the added years are more important than the lost universities due to incomplete data.  So the conclusion is that whenever we can use both cross-sectional and time-series data if they are available, and even if we have to drop some observations, as long as enough observations remain.
For the future, we can build better models adding additional independent  predictor variables to forecast the salary as a function of MBA ranking.  This is of special significance for setting standard of salary and compliance with a variety of domestic and international regulations.  This is beyond the scope of the current study, but will definitely deserve some further attention.

Summary, Conclusions and Implications

In summary, we have built a multiple linear regression model to forecast the ranking of an EMBA program.  Business schools can use such a model to assess their EMBA ranking prior to the official ranking agencies such as the Financial Times, AACSB, and others.  Accordingly, business school decision makers can make better decisions concerning planning, hiring, firing, budgeting, and retaining employees and faculty members.  Likewise, students can use such a model to assess the ranking of prospective enrollment in a certain EMBA program.
We have added salary forecasting models in addition to the ranking forecasts.  We have tested linear and non-linear least squares univariate and multivariate analysis, as well as linear and polynomial models.  All our models were statistically significant, demonstrating the consistent superiority of the curvilinear model.
In conclusion, our analysis shows that some variables are statistically significant and thus we can reject the null hypothesis stating that their affect on ranking is zero or close to zero.  At the .05 Level statistical significance we have rejected the null hypotheses with regard to some variable Variables.  We have rejected these significant variables (X), in order of their statistical significance (P-value): Salary inc. (%), Intercept Salary today ($), PhD faculty, Placements Intl. mobility, Wom. faculty, Wom. board, Intl. students.,   In contrast we have not rejected the null hypothesis with regard to other variables, which we included in the model, since they contributed to the overall R-Square.  These Insignificant variables are: Recommends, Research, Value, Careers, Intl. faculty, Intl. course, Intl. board and Aims achieved.  We have removed the rest of the variables from the model due to lowest significance and the lowest contribution to the overall R-Square.

The implications of our work include the direction of EMBA program to focus on the most significant variables.  Students, their sponsors,  as well as school will look carefully at the financial gain that students will experience due to the enrollment in an EMBA program.

Such issues may relate to the salary increment (Salary inc. (%)),  and the current salary (Salary today ($)).  Likewise, PhD faculty will play a more important role in term of hiring, and promoting them to teach in MBA programs, over instructors that are not terminally qualified, instructors with only masters’ degrees.  Similarly, schools will invest more in placement (Placements) centers that will help students find proper employment.  With the globalization of trade international mobility of the graduating student will play a more important role in such MBA programs (Intl. mobility).  Diversification will also play a more important role in terms of female faculty members ( Wom. Faculty) as well as female board of director (Wom. Board) members as well as international students (Intl. students).  Thus it seems like diversification policies, and compliance with anti-discrimination laws in the US, including compliance with the EEOC, will continue to lead to affect ranking policies.
In the future,  additional studies may examine more closely the relations between salary, gender and origin anti-discrimination compliance and class action employment and labor law lawsuits.  Such studies may help determine the extent of such discrimination, and the damages that may result.

We have reviewed the some issues related to the negative and statistically significant Wom. Faculty,  Wom. Board, and Intl. students.   All of them describe protected categories by the US EEOC (United States Equal Employment Opportunity Commission) regulations.  This may have far reaching impact on anti-discrimination compliance and litigation, which are beyond the scope of the present study.  In the future, it may be interesting to develop a model to support such analysis of anti-discrimination forensic accounting expert witness testimony and computer litigation support.  Such models will help forecast the salary of certain MBA graduates to alert the analyst and auditor to the level of compliance with anti-discrimination policies.  Likewise, this will assist in litigation support in cases of employment and labor discrimination and damage calculations.
Chart 1- Salary today ($)  Residual Plot
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	Appendix 1
	
	
	
	
	
	

	RESIDUAL OUTPUT
	
	
	
	PROBABILITY OUTPUT

	
	
	
	
	
	
	

	Observation
	Predicted Rank '08
	Residuals
	Standard Residuals
	
	Percentile
	Rank '08

	1
	-8.326084951
	9.326084951
	1.078499285
	
	0.5
	1

	2
	-7.315445342
	9.315445342
	1.077268885
	
	1.5
	2

	3
	-11.1883319
	14.1883319
	1.640785591
	
	2.5
	3

	4
	-0.111194342
	4.111194342
	0.4754321
	
	3.5
	4

	5
	4.502681222
	0.497318778
	0.057511587
	
	4.5
	5

	6
	8.391331401
	-2.391331401
	-0.27654147
	
	5.5
	6

	7
	-6.957230309
	13.95723031
	1.614060239
	
	6.5
	7

	8
	-10.33124374
	18.33124374
	2.119885607
	
	7.5
	8

	9
	4.251439585
	4.748560415
	0.54913922
	
	8.5
	9

	10
	-0.268257792
	10.26825779
	1.187455266
	
	9.5
	10

	11
	6.7990142
	4.2009858
	0.485815881
	
	10.5
	11

	12
	3.352768461
	7.647231539
	0.884351128
	
	11.5
	11

	13
	8.787358405
	4.212641595
	0.487163796
	
	12.5
	13

	14
	20.94038452
	-6.940384523
	-0.802609
	
	13.5
	14

	15
	3.607735419
	11.39226458
	1.317439126
	
	14.5
	15

	16
	7.337722509
	8.662277491
	1.001734396
	
	15.5
	16

	17
	20.54018367
	-3.540183673
	-0.40939854
	
	16.5
	17

	18
	21.37436406
	-3.374364055
	-0.39022261
	
	17.5
	18

	19
	24.13723452
	-5.137234519
	-0.59408678
	
	18.5
	19

	20
	29.45201436
	-9.452014356
	-1.09306218
	
	19.5
	20

	21
	32.5695648
	-11.5695648
	-1.33794271
	
	20.5
	21
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