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Abstract
How much rent should we charge for rooms in a new residence hall?  How much should we increase parking permit rates when the lots are resurfaced?  How much should we increase the student union fee when the building is renovated?  
Before the development of bond models, the answer to each of these questions was a SWAG (Scientific Wild A-- Guess).  The SWAG was often wrong, resulting in a SNAFU (Situation Normal All Fouled Up), which in turn resulted in our students being unhappy with unexpected cost fluctuations, and in our administration and Board of Trustees having less than total confidence in the ability of our campus to manage auxiliary construction and operations.
Consequently, we developed the bond model—a cash flow forecast for the unit’s operations account and Repair and Replacement Reserve (RRR) account for the life of the bonds.  
This sounds simple.  It isn’t.  We incorporate assumptions for a number of factors—e.g.:  Will enrollment grow or decline?  What occupancy is expected in the residence halls over the life of the bonds?  How many faculty, staff and students will buy each type of parking permit?  How much revenue will other sources generate—e.g., conference housing, vending, parking fines, food sales?  How much annual debt service (like mortgage payments for a home loan) must we pay to retire the bonds that we sold to finance the construction?  What are the expected Operations and Maintenance (O&M) costs of the unit—e.g., salaries, utilities, contractual services, equipment?  What is the expected inflation rate for each type of expense?  What minimum cash balances are required in the operations and RRR accounts?  What major maintenance and renovation projects will be required in the future, and what will they cost?    
No forecast is perfect, but the bond models have proven to be sufficiently accurate as to greatly improve the confidence of the administration and Board in the ability of our campus to plan, finance and administer construction projects such as new residence halls, new student support buildings, expansion of the fitness center, and the renovation of the student union, apartments and parking lots.  This has facilitated the growth of our campus.  
Bond models are also used as management tools by unit directors and cash flow forecasts by the Treasurer’s Office, and are submitted to rating agencies, underwriters, bond counsel, and the state’s Board of Higher Education.
Introduction of the Organization

Southern Illinois University Edwardsville (SIUE) is one of the three campuses in the Southern Illinois University System, the others being SIU Carbondale and the SIU School of Medicine in Springfield.  SIUE is a Comprehensive public university in the St. Louis metropolitan area offering a choice of degrees and programs ranging from professional studies to traditional liberal arts.  While SIU opened centers in Alton and East St. Louis in 1957, the main SIUE campus in Edwardsville opened its first academic buildings in 1965.  There are now a dozen academic buildings on the main campus, along with the School of Dental Medicine in Alton and a charter school and community outreach programs in East St. Louis.  
Enrollment has grown from 11,047 in 1995 to 12,193 in 2000, 13,460 in 2005, and 14,133 in 2010.  This represents a 28% increase in enrollment over 15 years.  
Revenue Bond Units  Several auxiliary enterprises funded construction of new facilities with revenue bonds, thus making those units part of the SIU revenue bond system.  The revenue bond units at Edwardsville include University Housing, Morris University Center (student union), Student Fitness Center, Parking & Traffic, and Student Success Center.  Our Housing unit began in 1970 with the building of the first phase of an apartment-style housing complex; the second phase was completed in 1975.  The apartments were fully renovated in 2000.  The first residence hall opened in 1994, another in 1998, yet another in 2001, and the newest one in 2007.  Each of these 500-bed halls is located around the central core campus with close proximity to the dining hall, student fitness center, and other student services.  
The Morris University Center, which houses dining services, originally opened in 1967 and underwent complete renovation in 2003.  The Student Fitness Center first opened in 1993 and due to growing enrollment opened an expansion, the Student Activities Center, in 2009.  The Parking & Traffic unit first sold bonds in 1997 to renovate and resurface the majority of parking lots on campus.  Several maintenance and expansion projects have occurred since then.  Lastly, the Student Success Center was constructed and opened in 2009.  This 24-hour building supports the academic, personal, and professional success of our students. 

Statement (Restatement) of the Problem/Initiative

When planning a project within the revenue bond system, whether new construction or renovation, we must determine the rental/fee rates required to generate sufficient cash not only to pay expenditures but also to accumulate capital for future major maintenance projects and to maintain sufficient cash reserves.  This is imperative to evaluate the long-term financial impact of the project and to determine if the project makes financial sense for the unit, the students, and the university.  
Design

Each construction, renovation, or expansion project for a unit within the revenue bond system, whether or not requiring new bond financing, is carefully considered by management, administrators, and student representatives.  Once it is decided to pursue the concept and design of the project, a bond model is developed.  

No additional personnel or capital equipment purchases were required in developing the bond model.  We did, however, license a bond financing software package for $1,800. This greatly reduced our reliance on the System Treasurer’s office.  The annual software maintenance is $300.  There are no other cost or budget ramifications.  Furthermore, there was no faculty or student involvement required in the development of the bond model methodology.  

The bond model is an Excel workbook containing multiple worksheets (tabs) interlinking the many variables of the project.  With changes to one variable, the rest of the worksheets update automatically.  The formats for all of our bond models are essentially the same; however, there are variations dependent upon the unit. 

The bond model starts with assumptions.  If a bond sale is planned, the assumptions include estimated project cost, interest earned during construction, bond issuance costs, term and interest rate of the bonds, date the bonds are sold and retired, type of payments (flat or escalating), and first principal payment.    
The next assumptions are escalation rates for each source of revenue.  If changes to enrollment, usage, or occupancy are anticipated, this is also included.    

Escalation rates for calculating expenditures come next.  These include salaries, student wages, utilities, travel, general expenditures, and any other line items that might vary from normal inflation, which we traditionally assume to be 3.0%.    

We also provide interest rate assumptions for the operations account, the RRR account, and the construction account.  
Any other factors that might change during the project are also listed here.  Examples include the number of beds and/or room configurations for a residence hall, occupancy rates for housing, types of parking permits sold, or number of users.    
The next section of the bond model is the statement of operating income.  A couple years of historical data is provided as well as the current, or base, year.  All future years are calculated from this base year, so it is important that the units put considerable thought into these projections.    

SIUE has established our own internal operating cash balance targets, so we calculate the cash balance as a percent of expenditures at the bottom of the operating statement to determine if the unit is meeting those targets each year.    
The next section of the bond model is the cash flow for the RRR account.  Receipts include mandatory transfers (per bond covenants) for both existing and new debt, additional non-mandatory transfers from operations, and interest income.  A schedule of projected RRR expenditures (escalated to the year of expense) is also shown.  SIU has established minimum RRR cash targets for our funded debt units.  This target is shown on the RRR schedule to ensure the targeted balances are met.  
Also included in the bond model is a schedule of debt service expense for both existing and new debt.  The expense line on the operating statement is linked to these worksheets so that any changes are automatically updated on the financials. Previously, we relied on our Treasurer’s office to calculate a schedule of debt service expense for new projects.  This was often cumbersome because the project cost could change multiple times and several what-if scenarios were explored for each project.  Recently, we obtained a copy of the bond financing software, called Mun-Ease, so that we can now calculate debt service payments ourselves.    
Other schedules which might be included in the model are detailed projections of rental revenue, utility usage by type, contractual services expenditures by type, and calculation of internal loan repayment.  We also include a schedule for changes in other assets and liabilities in order to convert accrual statements into cash basis statements.    
Implementation

Development of a bond model can take weeks or even months depending on the scope of the project.  It is often completed under strict time constraints because projects must be approved by our Board of Trustees, which meets infrequently. Variables and project cost can change many times.  Once the draft bond model is complete, the results are shared with unit management, campus administration, and student representatives.  Once deemed a feasible project for the campus, the results are shared with system administration for concurrence and presented to the Board of Trustees for approval.  
The financial statements included in the bond model are used by our Treasurer’s office in working with Bond Counsel, underwriters and Rating Agencies in preparation for the bond sale.  If required these financial statements are also submitted to the Illinois Board of Higher Education.  
The bond models are prepared not only for new projects, but are also routinely updated to provide a current financial forecast for each funded debt unit.  
Benefits

Bond models offer many benefits to various constituencies.  First, once the bond model structure is created, there is the efficiency of using it for all funded debt units and projects with minimal modifications.  Second, it determines the fee rates or rental rates required to make the project work financially.  Providing a longer-term picture of the financial situation enables the units to plan fee increases and expenditures appropriately.  
Third, bond models ensure that the units plan to meet the internal operating cash targets and the system-wide RRR cash targets.  Having a long-range plan for each unit also allows us to cover one unit’s cash shortfall with another unit’s surplus so that, as a campus, we still meet our targets.  Another benefit of a 15 to 30 year bond model is that it allows units to plan for repairs, replacements, and renovations.  The units have these costs planned in their budgets so they know they will have the funding available when the expense is needed.  
Finally, the bond models give the administration, both on our campus as well as in the system office, a level of confidence that the future financial impact of new projects is understood.  We have proven our ability to plan and implement capital projects; without these bond models, we may not garner the support of the Board of Trustees to allow the project to go forward.  For example, for our third residence hall, traditional flat debt service would not have worked.  We demonstrated with the bond model that escalating debt service would work financially, and the Board approved the project.  The increased confidence of System administration and the Board of Trustees in our financial acumen has facilitated the growth of our campus.
Our Housing Director has shared his bond model with counterparts at other universities, and reports that they are envious that we have such a planning tool.  

Retrospect

We have improved our methodology with every issue of a bond model.  Small tweaks or simplifications to the model are made with every update.  When the first bond model was developed, the debt service payments were calculated by formulas in Excel.  Having the Mun-Ease bond software is very advantageous, especially when under tight time constraints.  
We learned by painful error that we must convert debt service from bond year to fiscal year (the data from the Mun-Ease program is calculated by bond year).  If escalating debt service is used, the results can be significantly different between bond year and fiscal year.  Also, be cautious of escalation factors that differ from the base inflation rate.  Over time, this can skew the model results, and it is unlikely that one element of expenditures will experience a significantly different inflation rate over a period of 20 years.  
Additionally, we test our revenue forecasting method against actual data.  We then adjust future projections to account for those differences.  For example, multiplying the parking permit rates by the number of parking permits sold does not equal actual permit revenue, largely due to timing of collections; therefore, we discount our future revenue projections by 6%.  
In retrospect, it would have been helpful to have had a model from another institution to adapt to our needs, rather than building the bond model from scratch.  We would be happy to share our model with any institution interested in exploring its use.

