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Abstract 

The purpose of this thesis is to quantify the impact of Eller BCOM314 student groups on The 

Tucson Jewish Community Center (The J), where the groups offer strategic plans for various 

program and operational improvements at The J, as requested by management.  I created a 

logarithmic regression model to test how membership level was impacted by each of the 

recommendations upon implementation.  The overall impact of the implementation of 

BCOM314 groups’ recommendations was estimated to be positive. This was due to the implied 

positive effect of the recommendations on new membership and lack of effect on cancellations.  

Because this study was observational, the regression model could not distill the effect of each 

recommendation and the small sample size caused large standard errors, both of which mitigate 

the conclusiveness of the results.  However, this methodology can be applied to other Eller 

initiatives to measure their impact in the community.  

Introduction 

The Eller College of Management is heavily involved in the Tucson Community, from Eller 

Make a Difference Day to the numerous management and consultative classes that seek to advise 

local organizations. In addition to contributions organized by the College, Eller clubs 

independently support the community by donating time, funds, and other resources through acts 

of philanthropy and community service.  I became particularly interested in understanding 

exactly how much the college and its organizations impact the Tucson community and sought to 

measure the “impact” through my thesis research. 

 

Impact is a verb that means to “have a strong effect on someone or something”. For the purpose 

of the study, I initially sought to measure Eller’s impact by quantifying the number of hours and 

dollars donated to community organizations and projects. It was quickly apparent that there was 

poor documentation, if any, of hours donated across the college and organizations and 

fundraising for the community was not a major objective for most organizations. This prompted 

me to narrow the scope of the study to one specific Eller initiative that is intended to affect 

change. 

The initiative upon which this thesis is focused is the Tucson Jewish Community Center’s (The 

J) retention of BCOM314 classes to develop strategic plans for improving elements of The J. 

BCOM314 is a business communications course that all Eller students are required to take in 

their first semester of admission into the college. About 75% of each cohort enrolls in the 

“corporate track” while the remaining 25% enrolls in the “consulting track” of the course. 

Students in the consulting track form several teams, all of which are tasked with creating a 

strategic plan to improve a facet of a local community organization. At The J, groups were 

tasked with developing strategies to build a social media presence, increase membership of the 

organization, etc. The organizations with which BCOM314 classes work are selected by the 

BCOM teaching team.  

BCOM314 classes have offered strategic plans for The J each semester since Spring 2014. In the 

first several semesters that the BCOM314 classes collaborated with The J, each group within the 



class was tasked with developing a solution for the same challenge presented by The J. Under 

this format, multiple groups often developed similar solutions with some variability across the 

groups. Solutions from Spring 2014 – Spring 2016 are assessed in this report. 

Research Question 

What effect does implementing BCOM314 recommendations have on membership at The J? 

Methodology 

This study uses information available from The J to create regressions that quantify the effect of 

implementing the BCOM314 groups’ recommendations. A regression is a linear model that 

measures the degree of the relationship between independent variables (in this case the 

implemented recommendations) and a dependent variable (in this case membership, new 

memberships, or cancellations). 

To create a regression, it was necessary to obtain the following data from The J:  

 A comprehensive list of recommendations made by the BCOM314 groups and the time of their 

implementation. 

 Quarterly membership data beginning prior to the implementation of any recommendations 

through the present. 

A comprehensive list of recommendations and their implementation timeframe was not readily 

available. Instead, I read each report generated by BCOM314 groups from Spring 2014-Fall 2016 

to compile a list of all of the recommendations made. Then I met with the CEO of The J, Todd 

Rockoff, to gather information regarding if and when recommendations were implemented. Using 

the information gleaned from my meeting with Todd, I created a timeline to depict when each 

recommendation was proposed and when it was implemented. See the timeline in Appendix A. 

The regression analyzes recommendations proposed by BCOM314 groups in the semesters Spring 

2014 - Spring 2016 because, per the timeline described above, no recommendations made in Fall 

2016 and beyond were implemented at the time the thesis was initiated. A logarithmic regression 

model is used for this analysis because the logarithmic model shows the proportional change of 

the dependent variable associated with the independent variables. The following steps outline the 

process for setting up the regressions used for analysis: 

 A time variable was created to indicate the progression of time by quarter.  

 All the recommendations appeared in the regression by grouping. Recommendations that were 

implemented in the same period and continued to be used for the same duration were grouped 

together as a single variable. For all quarters in which a variable was implemented, it was 

assigned a value of 1; for all quarters in which a variable was not in effect, it was assigned a 

value of 0. See Appendix B for a description of the variables. 

 To control for seasonal effects, quarter dummy variables were created. Quarter dummy 

variables were assigned a value of 1 in that quarter and a value of 0 in all other quarters.  

 Multicollinearity was found between some variables after running an initial regression. To 

uncover which variables were collinear, additional regressions were run where each of the 

variables flagged for multicollinearity was the dependent variable. This operation revealed the 

source of multicollinearity; the variables causing it were then eliminated from the final 



regression. The effect (coefficient) of each of the remaining variables with which the 

eliminated variables were collinear represents the combined effect of the remaining variable 

and the eliminated variable. Multicollinearity occurs in observational studies when multiple 

variables take effect in the same period and a linear relationship between the variables arises. 

It is impossible to avoid multicollinearity because the timing of the onset of each variable is 

not controlled.  

 To determine the effect of each of the independent variables on new memberships and on 

cancellations separately, I created several more regressions. First, I created a membership 

variable that represents the quarterly change in membership, rather than the overall 

membership level, and ran a regression of this new dependent variable with all of the non-

collinear independent variables. Then I created a variable for new memberships that represents 

the percentage of members that are new each quarter and a variable for cancellations to 

represent the percentage of members who cancel their memberships each quarter. I ran 

regressions with new membership percentage and cancellation percentage as the dependent 

variables, respectively, with all non-collinear independent variables.  

 

Results 

For complete regression output, see Appendix C. 

 

Regression output provides information about the relationship of the dependent variable with each 

independent variable. First, it shows the 95% confidence interval of each independent variable, 

which reveals whether there is a definitive relationship between that independent variable and the 

dependent variable. A confidence interval that includes 0 indicates that the independent variable 

does not have a statistically significant relationship with the dependent variable, which means there 

is not evidence that the independent variable has a non-zero effect on the dependent variable. 

Secondly, a regression outputs the coefficient of each independent variable. The coefficient 

measures the degree of the effect of the independent variable on the dependent variable. The 

verbiage typically used to describe a coefficient is “for every one unit change in the independent 

variable, there is a change in the dependent variable equal to the value of the coefficient”. The 

variables are binary in this study, only taking on the values of 1 and 0. Therefore, the appropriate 

conclusion is that if a variable is in effect (equal to 1), its effect is quantified by the magnitude of 

its coefficient; otherwise its effect is 0.  A negative coefficient indicates that the independent 

variable has a negative effect on (decreases) the dependent variable, while a positive coefficient 

indicates that the independent variable has a positive effect on (increases) the dependent variable.  

However, a coefficient’s effect is only considered if the variable is statistically significant, as 

determined by the confidence interval. Given that the dependent variable in this case is the natural 

log of membership, the effect of each coefficient on membership change is equal to ecoefficient - 1.  

 

Based on the output from the regression for this study:  

 The Time variable has a coefficient of -.0099566 and a 95% confidence interval of [-.012646, 

-.0072672]. Therefore, there is evidence that time has a non-zero, negative effect on 

membership of -.0099, which translates to an estimated 0.99% decrease in membership 

quarterly. 



 The WebDesign variable had a coefficient of .0247387 and a 95% confidence interval of [-

.0513384, .1007957]. Therefore, there is not evidence that the combination of reformatting the 

website and allowing members to freeze their membership has a non-zero effect on 

membership levels. 

 The ReferralsNotes variable represents the combined effect of ReferralsNotes and 

CommEvents due to multicollinearity. It has a coefficient of 0.1365981 and a 95% confidence 

interval of [.0396312, .2335649]. Therefore, there is evidence that the combined effect of an 

incentivized referral program, sending notes to long time members, and sending 

representatives of The J to community events has a non-zero, positive effect on membership 

estimated at 14.63% quarterly. 

 The GrandOpening variable represents the combined effect of GrandOpening and 

CommEvents due to multicollinearity. It has a coefficient of .1220965 and a 95% confidence 

interval of [.0619602, .1822328]. Therefore, there is evidence that the combination of the grand 

opening of the fitness center and sending representatives of The J to community events has a 

non-zero, positive estimated effect on membership of 12.99% quarterly. 

 The OpenHouses variable has a coefficient of -.0136141 and a 95% confidence interval of [-

.0896811, .062453]. Therefore, there is not evidence that the implementation of open houses 

has a non-zero effect on membership levels. 

 The AdsMediaEmail variable has a coefficient of .0300589 and a 95% confidence interval of 

[-.0827669, .1428846]. Therefore, there is not evidence that the implementation of additional 

advertising and communication tools has non-zero effect on membership level. 

 The Website variable represents the combined effect of Website and Videos due to 

multicollinearity. It has a coefficient of .0755165 and a 95% confidence interval of [-.0013075, 

.1523405]. Therefore, there is not evidence that the combined effect of redesigning the website 

and implementing a YouTube channel has a non-zero effect on membership level. 

 The EmpNews variable represents the combined effect of EmpNews and Videos due to 

multicollinearity. It has a coefficient of .0407125 and a 95% confidence interval of [-.0361114, 

.1175365]. Therefore, there is not evidence that the combined effect of instituting an employee 

newsletter and implementing a YouTube channel has a non-zero effect on membership level. 

 The Convo variable has a coefficient of .0573766 and a 95% confidence interval of [-.0186905, 

.1334437]. Therefore, there is not evidence that training employees on informal conversation 

tactics has a non-zero effect on membership level. 

 The Q2 variable has a coefficient of .0467035 and a 95% confidence interval of [.0125791, 

.0808279]. Therefore, there is evidence that quarter 2 has a non-zero, positive estimated effect 

on membership level of 4.78% versus membership in quarter 1. 

 The Q3 variable has a coefficient of .0417858 and a 95% confidence interval of [.0073449, 

.0762266]. Therefore, there is evidence that quarter 3 has a non-zero, positive estimated effect 

on membership level of 4.26% versus membership in quarter 1.  

 The Q4 variable has a coefficient of .0264777 and a 95% confidence interval of [-.0084842, 

.0614397]. Therefore, there is not evidence that quarter 4 has a non-zero effect on membership 

level versus quarter 1 membership. 

 



The effect of each of the variables on membership can be disaggregated into the variable’s effect 

on new membership enrollment and its effect on cancellations. Additional regressions were run 

where the dependent variables were new memberships as a percentage of total membership and 

cancellations as a percentage of total membership, respectively.  The following outcomes were a 

result of these regressions: 

 There is evidence that Time has a non-zero, positive effect on new membership of 0.17% 

quarterly, which means that new members as a percentage of total membership increases over 

time. 

 There is evidence that GrandOpening has a non-zero, positive effect on new membership of 

4.8% quarterly, which means that new membership as a percentage of total membership 

increased 4.8% due to the grand opening of the fitness center in Q1 2015 and the presence of 

representatives from The J at community events. 

 There is evidence that AdsMediaEmail has a non-zero, positive effect on new membership of 

7.47% quarterly, which means that publishing print ads for Early Childhood Education, using 

Twitter, and sending monthly email blasts to members increase new membership as a 

percentage of total membership.  

 There is evidence that Convo has a non-zero, negative effect on new membership of 4.24%, 

which means that training employees to use informal conversation tactics decreases new 

membership as a percentage of total membership. 

 There is evidence that Q4 has a non-zero, negative effect on new membership of 2.2%, which 

means that new membership as a percentage of total membership is lower in quarter 4 than in 

quarter 1. It is possible that this outcome is due to the fact that people tend to sign up for fitness 

memberships in Q1 after making exercise related new year’s resolutions and typically do not 

start new memberships for activities in Q4 because they are busy with numerous holidays.  

There is not evidence that any other variables have a non-zero effect on new membership. 

 

There is evidence that Q2 has a non-zero, negative effect on cancellations relative to Q1 of 3.1%; 

Q3 has a non-zero, negative effect on cancellations relative to Q1 of 1.4%; and Q4 has a non-zero, 

negative effect on cancellations relative to Q1 of 1.76%. A negative effect on cancellations means 

that there were fewer cancellations as a percentage of total membership in each Q2, Q3, and Q4 

relative to Q1.  One reason that Q1 has more cancellations than the other quarters is that many 

members of The J are winter visitors who leave in February or March and cancel their memberships 

as a result. There was not evidence that any other variables had a non-zero effect on cancellations. 

 

One way to confirm the magnitude of the effect of each variable on new memberships and 

cancellations is to subtract the cancellation model from the new membership model; it should yield 

the model for change in log(membership), or δlog(membership).  Appendix C shows the output 

for new memberships, cancellations, and δlog(membership). We see that the coefficients of the 

variables in the δlog(membership) equation are equal to the difference in coefficients of the 

corresponding variables in the new membership and cancellation models, thereby confirming that 

the outputs are consistent across models. 

 

After a complete analysis of the data, there are several key takeaways: 



 The majority of recommendations had an inconclusive effect on membership. The variables 

that did evidence an effect on membership had a positive net effect on membership level.  

 The variables that evidenced an effect on new membership had a positive net effect on new 

membership as a percentage of total membership. 

 The only variables that evidenced effect on cancellations were the quarter dummy variables, 

which is to say there is not evidence that the recommendations made by BCOM314 groups 

effected cancellations. The entire effect of the recommendations on membership results from 

improving new membership enrollment. 

 The evidence supporting that BCOM314 recommendations had positive effects on 

membership and new membership enrollment is offset by the large standard errors of each 

variable’s coefficient. A large standard error indicates low accuracy of the results. In this case, 

the standard errors are large, in part, because of the small dataset resultant from such a short-

term study.  

 

 

Conclusion 

This case study investigating the impact of BCOM314 consulting recommendations on the 

Tucson Jewish Community Center is a microcosm of the greater focus on Eller groups’ and 

organizations’ impact on the Tucson community. The case study measures impact as the effect of 

BCOM314 recommendations on membership level, new membership enrollment, and 

membership cancellations at The J. It was conducted by compiling a complete list of  the 

recommendations made from 2014-2016,  creating variables to represent recommendations 

implemented and carried through the same periods, and completing regression analysis to 

determine the evident quantitative effect, if any, of each of the variables. Upon analysis, it was 

found that the BCOM314 recommendations have a positive net effect on membership and new 

membership enrollment, but no effect on membership cancellations. However, the small data set 

and large standard errors paired with the observational nature of the study weaken the 

conclusiveness of these results. 
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Appendices 

Appendix A: Recommendation & Implementation Timeline 

 

 

R = period recommended 

X = period where recommendation is not implemented 

I = period in which recommendation is initially implemented 

Arrows represent subsequent periods in which recommendation is implemented 

 



 





  



Appendix B: Description of Variables 

Time: Represented by positive integers to denote equal periods over the course of the study. This variable begins at the start of 2011, 

so Time at Q1, 2011 equals 1, and increases with each subsequent quarter. 

Membership: Represents the total number of memberships existing in each respective quarter. 

NewMem: Represents the number of new memberships purchased in a respective quarter. 

Cancellation: Represents the number of cancellations that occurred in a respective quarter. 

NewMemPercent: Represents new memberships purchased as a percentage of total memberships in the previous quarter. This variable 

is meant to show the percentage of growth in each quarter. 

CancellationPercent: Represents cancellations as a percentage of total memberships in the previous quarter. This variable is meant to 

show the percentage of shrinkage in each quarter. 

NetMembership: Represents the difference between new memberships purchased and cancellations made in a respective quarter. 

WebDesign: Represents the implementation of reformatting on the website, including the addition of photos, and allowing members to 

“freeze” their memberships when they are not able to use the membership for extended periods of time due to personal circumstances 

such as travel plans or prevailing health issues. 

ReferralsNotes: Represents the implementation of a referral program that rewards members for referring friends and recognizes long-

term members with personalized notes.  

GrandOpening: Represents the grand opening of the updated fitness center. This event was conceived by The J but was also a 

recommendation from BCOM314 groups. It occurred only once, in 2015. 

CommEvents: Represents the implementation of volunteer teams and members’ presence at events in the Tucson community, such as 

Tucson Meet Yourself, to market The J. This variable was found to be collinear with the variables GrandOpening and ReferralsNotes 

so its effects are represented in the coefficients of both GrandOpening and ReferralsNotes. 

OpenHouses: Represents the implementation of open houses which, in practice, are family-friendly days outdoors at The J that take 

place over Labor Day Weekend. 



AdsMediaEmail: Represents the implementation of several communication tools – print ads for Early Childhood Education programs, 

use of a Twitter account, and monthly email blasts to members to convey upcoming events. 

Videos: Represents implementation of YouTube channel to post videos about the facilities and programming and use of the videos on 

the Facebook page. This variable was found to be collinear with the variables EmpNews and Website so its effects are represented in 

the coefficients of both EmpNews and Website. 

Website: Represents implementation of another website redesign to allow easier access to sports and recreational information from the 

homepage. 

EmpNews: Represents implementation of an employee newsletter intended to disseminate important center-wide information.  

Employees did not seem to read the newsletter regularly so the newsletter was amended to have a comprehension quiz; correct 

responses put employees in a drawing for a gift card. This incentive motivated employees to skim the newsletter for only the 

information included on the quiz. It was ultimately decided that this weekly newsletter was having little positive effect so it was 

retired after one quarter. 

Convo: Represents the implementation of employee training on informal conversation. Member feedback indicated that many 

cancellations are the result of not feeling well-connected to the community at The J; training employees on this form of interaction 

was intended to improve member connectedness with The J.  

Q2: Represents a “dummy variable” for the second quarter of each year.  This variable equals 1 in the second quarter and 0 in all other 

quarters of each year. Since Q1 does not have a dummy variable, the coefficient of Q2 represents the quarterly effect of quarter 2 

versus quarter 1 on the dependent variable. 

Q3: Represents a “dummy variable” for the third quarter of each year.  This variable equals 1 in the third quarter and 0 in all other 

quarters of each year. Since Q1 does not have a dummy variable, the coefficient of Q3 represents the quarterly effect of quarter 3 

versus quarter 1 on the dependent variable. 

Q4: Represents a “dummy variable” for the fourth quarter of each year.  This variable equals 1 in the fourth quarter and 0 in all other 

quarters of each year. Since Q1 does not have a dummy variable, the coefficient of Q4 represents the quarterly effect of quarter 4 

versus quarter 1 on the dependent variable. 

 



Appendix C: Regression Data 

 



Appendix D: Regression Output 

Logarithmic Membership Regression  

 
  



New Membership Regression 

 
  



 

Cancellation Regression 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Δlog(membership) Regression 

 


