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Part I  

Background on Securitizations 

Securitizations originated in the U.S. mortgage markets with the active help of the American government, which wanted to promote secondary markets in mortgages to provide liquidity for mortgage finance companies. In 1970, the Government National Mortgage Association  (“GNMA” or Ginnie Mae”) became the first governmental agency to buy mortgages from mortgage companies and then to convert them into pass-through securities.  Soon thereafter, other U.S. government agencies, like the Federal National Mortgage Association (“FNMA” or “Fannie Mae”) and the Federal Mortgage Acceptance Corporation (“FMAC” or “Freddie Mac”), followed suit.  The securitization process outside of mortgage markets, particularly student loans, started in 1975,with organizations like the Student Loan Marketing Association (“SLMA” or Sallie Mae”) and has been growing continuously ever since.

     As a financial vehicle, securitizations are a way for companies to raise capital by issuing debt instruments that are backed by a pool of receivables.  This pool of receivables is defined as any debt owed that will produce a positive future cash flow.  Additionally, this pool of receivables can consist of traditional assets like mortgages, credit cards receivables, auto or installment loans, as well as more exotic assets like oil and gas leases, future royalty payments, and junk bonds.  If the underlying debt instruments of securitization created are long-term bonds, these structures are known as “Term Deals”; and if they are short-term in nature (e.g. commercial paper), they are known as  “Conduits”. 

     There are two major areas of securitization. The first is mortgage-backed securities (“MBS”), which constitutes the bigger group.  Backed by first lien mortgages, these securities are generally fixed-rate instruments and their most important risk is the prepayment of the mortgage loans.  MBS’s are mostly in the mature stage in United States, but it are still growing strongly overseas.  The second group is asset-backed securities (also known as Structured Finance or “ABS”), which is an umbrella for all other Term Deals, which do not fall under the MBS category.  ABS’s are typically floating rate notes and generally carry credit risk.  Since 1996, this category represents one of the strongest growth areas in the capital markets and has continued to grow explosively through constant innovation.  

     One of the most active subgroups of the ABS market is Collateralized Debt Obligations (“CDO”).  This subcategory is comprised of Collateralized Loan Obligations (“CLO”), Collateralized Bond Obligations (“CBO”) and Commercial Mortgage Backed Securities (“CMO”).  These markets help financial institutions in maximizing their capital by deconsolidating their loan, bond and commercial property portfolios, respectively, and sharing risk.   

The securitization process can operate in a myriad of ways, but the following discussion highlights the main structure common to most securitizations.  First, assets are originated by a company and funded on that company's balance sheet (“Originator”).  When a suitably large amount of assets has been amassed, the assets are then put into a portfolio, which is then sold or assigned to a third party, most typically a special purpose vehicle company (“SPV").  This entity (usually a trust) is formed for the specific purpose of funding the assets and is “bankruptcy remote”, meaning that it is a completely separate legal entity and will not be affected by Originator’s possible financial troubles or distress. Administration of the assets is then sub-contracted back to the Originator by the SPV.  Finally, the trust issues marketable "securities" to public and/or private investors to fund the purchase of the assets from Originator. The performance of these securities is directly linked to the performance of the underlying assets and typically there is no legal recourse (other than in the event of breach of contract) back to the Originator. 

Investors purchase these securities because they are confident (normally by relying upon a credit rating) that the securities will be paid in full and on time from the cash flows generated by the asset pool. A considerable amount of time is spent by rating agencies (i.e., Moody’s and S&P) modeling the different and likely performances of the asset pool, as well as the implications of default by borrowers on the corresponding performance of the securities. Certain credit enhancement mechanisms are used to create a highest tranche of securities that would be sold to investors as a very safe investment.  The Originator, for all practical purposes, retains its existing relationships with the borrowers (i.e., the Originator in the role of Servicer continues to administer the portfolio, and continues to receive the economic benefits of owning the assets).  As cash flows are thrown off from the underlying assets, they are used by the SPV to repay funds and provide a return to the investors in the securities. Lastly, an Indenture Trustee is formed to oversee the whole process, making sure that bondholders are receiving what is due to them in a timely and appropriate manner.

      Securitization is, of course only one way in which a company might finance its assets. But, generally, there are seven reasons why companies consider securitization as a good way of raising funds:

1)
to improve their return on capital, since securitization normally requires less capital to support the issued security than traditional on-balance sheet funding; 

2)
to raise funds when other forms of financing are unavailable (in a recession banks are often unwilling to lend, and during a boom, banks often cannot keep up with the demand for funds); 

3)
to improve return on assets - securitization can be a cheap source of funds due to the high rating of the top tranche. However, the attractiveness of securitization for this reason depends primarily on the costs associated with alternative funding sources;

4)
 to diversify the sources of accessible funding, so that dependence upon banking or retail sources of funds is reduced; 

5)
to reduce credit exposure to particular assets (for instance, if a particular class of lending becomes large in relation to the balance sheet as a whole, then securitization can remove some of the assets from the balance sheet); 

6)
to better match the term of assets with liabilities - securitizations normally offer the ability to raise financing with a longer maturity than is available in other funding markets (e.g., for mortgages); 

7)
to achieve a regulatory advantage, since a securitization typically removes certain risks which cause regulators concern. This is beneficial in terms of the availability of certain forms of finance.

Most securitizations involve a group of parties, with each party having their own risk/return characteristics.  The following are the most common parties to the transaction: 

a) Originator/Administrator/Seller – generates receivables and sells to SPV.  It also buys back delinquent receivables from the Trust.

b) Servicer – services receivables by collecting payments, tracking delinquencies and forwarding proceeds to Trustee.

c) Back-up Servicer ­ a third party prepared to administer the assets in the event that the existing Servicer fails or is incompetent.

d) Underwriter ­ structures the transaction and originally purchases the debt issued by the SPV to later sell it the marketplace.

e) Trustee ­ represents the interests of the note holders, controls the flow of funds, and oversees performance of the portfolio and actions of the Servicer.

f) Rating Agencies ­ undertakes an analysis of the risks associated with the transaction, decides on levels of Subordination/Collateralization and Credit Enhancement, and awards a credit rating to the debt issued.

g) Credit Enhancement Provider – insures the Securities and pays off holders in the event of default.

So, then, why do investors really buy securitization products?

a) Made to order – flexibility in structure allows for creation of different tranches that satisfy different investors with heterogeneous risk/return profiles.

b) Diversification – provides a way to invest in low risk products backed by a diversified portfolio.

c) Financial Strength and Stability – Credit agencies are rather conservative in rating these securities, and, unlike corporate debt, these securities are not as subject to idiosyncratic risks related to one company.

d) Standardization – more transparent, making it easier to contrast and compare

e) Liquidity – securitizations are a big market, making them less susceptible to credit crunches.

f) Return – with equal ratings, bonds from a securitization usually offer slightly higher returns to investors compared to corporate bonds.

g) Recovery – higher historical recovery rate  

Part II

Background on the Access Group and Student Loan Securitizations

     Access Group, Inc., is a nonprofit organization dedicated to providing affordable private and federal loans to graduate and professional school students.  In addition, it also offers a variety of debt management materials, software and online services for schools and students.  Access Group first started offering federally guaranteed loans to law students in 1983, and, as tuition and living expenses rose in the early nineties, it started offering private loan programs to supplement the federally guaranteed loans.  Access Group then expanded its private loan program to include loans to graduate and professional students from Business, Medical, Dental, and Health programs.  On April 1, 2000, Access Group entered into an agreement with National City Bank to finance their loan originations through periodical securitizations of both FFELP and Private Loans.   Student loan securitizations are becoming a growing subgroup of the asset backed securities category.

        There are two major federal programs that oversee the issuance of student loans. Both are characterized by low interest rates, require no collateral and grant loans regardless of the willingness or ability of students to pay them off.  They also provide a variety of deferment options and extended repayment terms.  The first program is the Federal Family Education Loan Program (FFELP), and is the bigger of the two loan programs.  Mechanically, loans are provided by private lenders, such as banks, credit unions and savings & loan associations.  Also, they are guaranteed against default by the federal government up to 98%.  These loans are subject to reauthorization every 5 years regarding interest rates, reimbursement levels and lending limits.  The second program is the Federal Direct Student Loan Program (FDSLP). Created in 1993, its charter was to compete with the FFELP loans by making the process more efficient.  Funds are provided by the U.S. government directly to students or parents with no middleman involved.  Both of these programs offer the ubiquitous federal “Stafford Loans” which come in two varieties – subsidized or unsubsidized.   With the subsidized loans, the US government pays the interest while the student is in school, while with the unsubsidized loans the interest is capitalized during the student’s in-school period.  

Despite the availability of these two federal programs, the need arose for third alternative for many students who reached their limit on federal loans.  The third alternative was private loans.  Typically offered by different private lenders who don’t require any federal forms to be filled out, private loan programs provide a myriad of private loans depending on the student's level of study.  Because of their nonassociation with a governmental agency and use of credit scoring, private loans tend to cost more than the loans offered by the federal government.  Access Group is such a third party private loan provider. 

     Student loans differ from other types of loans due to their unique repayment schedules. First, student loans experience an “In school” period, where students make no payments (interest or principal) because they are enrolled in school.  Then, upon graduation, there is a customary six or nine month “Grace period”, where students have an option to start repayment but no obligation to start repayment.  Once this grace period expires, the loan officially enters the “Repayment” period”.  Here, the loan stays until the final payment is received, unless it goes into Deferment or Forbearance, the final two periods.  Deferment and Forbearance are essentially short term suspensions in payment requirements granted by the lender due to special circumstances affecting borrower (e.g., illness, return to school or difficult financial situation).  

From a general perspective, the three most important risks involved in a securitization are credit risk, prepayment risk and liquidity risk.  Credit Risk is mostly dependent on the economic environment (unemployment level and interest rates) and is highly correlated with loan type, school type, seasoning and regional economic conditions.  For lenders of federally guaranteed loans, these factors are less important, as long as the originators follow the proper procedures in servicing these loans.  Prepayment risk, a very important risk given the current dropping interest rate environment, can drastically affect cash flows. With an option to consolidate into a low fixed rate, students can lower their monthly payment by extending the term. This consolidation essentially prepays the loan, affecting the trust’s cash balances.  Liquidity risk is mostly a function of deferment or forbearance levels as well as by a  “Reimbursement Lag” imposed by the federal guarantee programs.

Part III

Flow of funds in Private Student Loan Asset-Backed Notes, Series 2002-A

     Armed with a solid background in the securitization industry and a focused survey of the student loan market, the discussion of this paper will shift to an actual student loan securitization offered by Access Group.  This discussion’s purpose is a straightforward look at the performance of Access Group’s private student loan securitization done in 2002. 

The offering sold $318,850,000 worth of securities consisting of a senior class A1 ($183,000,000); a senior class A2 ($104,250,000); and a subordinate class B ($31,500,000).  Class A1 pays floating rate interest indexed to a 3-month LIBOR rate plus 39 basis points and is scheduled to mature in September 2025.  A2 and B1 also pay floating rates, but instead of being LIBOR based, these rates are determined by auction.  In addition, A2 and B1 are scheduled to mature on or before September 2037.  A peculiar characteristic of this issue is the existence of so called “guarantee fees”.  This arises out of the fact that at the time of closing, the outstanding value of the student loans is approximately only $260,000,000, but, investors are willing to pay a total of $318,850,000 for them.  This apparent mismatch will be eliminated over time partially due to these “guarantee fees”.  More specifically, when the underlying loans enter the repayment stage, fees ranging from 5% to 12.9% are added to the outstanding principal balance of the loans.  In addition, since at the time of issuance about 90% of the loans have an “in school” status, the interest due on them will get capitalized when they reach the repayment status.  These guarantee fees are deposited in the Loan Reserve account, which is part of the issuance’s credit enhancement.  Other credit enhancements are the excess interest accruals on the loans and the subordination of the B piece.  


There are five major accounts involved in the administration of this offering.  They represent the predominate cash inflows and outflows and, therefore, form the contours of the initial model used to analyze this issuance.   In essence, the model keeps track of flow of funds and outstanding balances, so that it can try to predict how this issue will perform over its life.  The following table describes how the different accounts operate and might be affected in certain scenarios:

	ACCOUNT NAME, TYPE & BEGINNING BALANCE
	INFLOWS
	OUTFLOWS

	ACCRUED INTEREST (Balance only acct for collateral), starting value: $8,534,997.15


	· Interest from all student loans at average margin of 2.63% over index (accruing from total current outstanding principal balance of loans)


	· To Collection account from loans that are in repayment status and not in default (only 4.41% of loans in this status at first)

· To Principal account at start of repayment (becomes capitalized after end of grace period, 9 months)

· Accrued interest on defaulted loans when sold to Loan Reserve Trust



	PRINCIPAL  (Balance only acct for collateral), starting value: $249,066,887.23
	· Capitalization of interest from Accrued Interest (only when enters repayment)

· Guarantee fees (average of 9.3% per loan only when enters repayment)


	· Payment of principal to Collection acct from loans that are in repay.

· Payment of principal to Collection acct from loans that are being prepaid.

· Defaulted loans sold to Loan Reserve Trust

· Loss from defaulted loans (only when not covered by Loan Reserve acct. funds – hopefully will not happen, unless very heavy losses)



	COLLECTION (Cash account of the Trust), starting value: $685,181.00
	· From students in form of interest payment (reduces Accrued Interest balance)

· From students in form of principal payment (reduces Principal balance)

· From students in form of Prepayment (all used to pay off outstanding on the highest class bond)

· From Loan Reserve for defaulted loans in form of Interest due and outstanding principal

· Investment income earned in Collection and Capitalized Interest acct. (probably invested close to LIBOR rate)

· On Capitalized Interest Release Date, from Cap. Int. Account


	· Payment of Administration Fee (probably includes Servicer fee, Trustee fee, Auction agent fee, Access Group fee etc.)  Don’t really know how calculated.  1st payment it was $1,102,837.29 and 2nd payment was $706,741.80)

· Class A1 interest (39 b.p. over index)

· Class A2 interest (from auction, currently at 3 b.p. over index)

· Class A1&A2 principal pro rata, if Subordinate Interest Trigger in effect to bring this ratio back to 100%

· To Loan Reserve Trust for the Guarantee Fees

· Class B interest, unless Subordinate Interest Trigger in effect (from auction, currently at 18 b.p. over index)

· Class A1 principal distribution amount (it would be the difference between ending and beginning balance in Principal account as long as this difference is positive)

· Class A2 and B principal according to the same rule as above, but only when A1 is completely paid off  (it’s up to Access if it pays to A2 or B first or both together, have to assume something)

· Class B interest, if Subordinate Interest Trigger in effect

· Before Capitalized Interest Release Date, any remaining funds to pay off more principal on the highest ranking class still outstanding (A1, then if A1 paid off to A2, and then if both A1 and A2 paid off to B)

· On or after Cap. Int. Rel. Date, to pay off highest class outstanding  (same as above) so that Subordinate Asset Percentage is at least 102% and Values of the trust assets (Principal + Accrued Interest 
+ Collection + Capitalized Interest) minus Total Notes outstanding (total balance of all classes outstanding) is at least $1,500,000  

· Once the above condition is met, any remaining money in Collection to Access Group



	CAPITALIZED INTREST (Cash account of the Trust), starting value: $60,506,197
	· No new inflows
	· Investment income to Collection

· When there is not enough money in Collection acct for distribution:
· Payment of Administration Fee – to Access
· Class A1 interest – to Holders
· Class A2 interest
- to Holders
· Guarantee Fee – to Loan Reserve Trust
· Class B interest – to Holders
· On Capitalized Interest Release day, remaining balance to Collection acct to be part of the waterfall (could end up in being paid to Access Group)


	LOAN RESERVE (Cash account of the Trust), starting value: $0.00
	· Guarantee fees from either Collection or Capitalized Interest

· Investment earnings


	· To Collection for all defaulted loans, both accrued interest and outstanding principal

· Released to Access if any of conditions below is met:

· payment date between 09/2009 and 09/2010, Cumulative Default less then 17% (Total principal balance of all defaulted loans over Total balance of Portfolio loans at repayment), Balance in Loan Reserve is at least 5% of Current Outstanding Balance of the Loans, and Balance in Loan Reserve Account is at least $500,000

· payment date between 09/2010 and 09/2011, Cumulative Default less then 17% (Total principal balance of all defaulted loans over Total balance of Portfolio loans at repayment), Balance in Loan Reserve is at least 3% of Current Outstanding Balance of the Loans, and Balance in Loan Reserve Account is at least $500,000

· Payment date after 09/2011, Cumulative Default less then 17% (Total principal balance of all defaulted loans over Total balance of Portfolio loans at repayment), Balance in Loan Reserve is at least 1% of Current Outstanding Balance of the Loans, and Balance in Loan Reserve Account is at least $500,000




First Pass Behavior Model

At first glance, this exhibit seems fairly comprehensive.  Yet, despite this detailed list of accounts, cash flows, accruals and transfers, there is still an incomplete understanding of why the deal is structured in this manner, what the expected outcome is for each stakeholder, and how this t outcome is impacted by different factors.  Thus, a “first-pass” model is necessary to establish a quantitative baseline in order illustrate how the deal’s structure will behave under different input parameters.  

To show the different iterations of various input parameters, the tool of choice is Visual Basic.  This software apparatus provides an excellent combination of complex financial functions as well as an easy way to create an interface that allows one to manipulate all of the important inputs to this structure.  This programming tool also lends itself to helpful graphical representations of the relationships between inputs and the resultant outputs.   (Please refer to Exhibit A)

Exhibit A—The First Pass Behavior Model 
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Represents return to Access Group ($ millions).  A1, A2 & B paid in full

Represents return to class B holders (percentage).  A1 & A2 paid in full.  No return to Access.

Represents return to class A2 holders (percentage).  A1 paid in full.  No return to Access & B.


As exhibited above, the First-Pass model allows us to input a number of relevant aspects of the deal (i.e., loan portfolio, capitalized interest) and then to trace through the impact of these aspects on the various accounts and stakeholders over time.  The inputs and resulting outputs are explained in detail in exhibits B and C below.

Exhibit B--Explanation of the First Model Inputs and Takeaways

	Input Name
	Field Description
	Comment

	Loan Portfolio
	The amount of debt securitized by Access (as of the date of origination).  This includes loans and accrued interest as of the issue date.
	Normal Loan Principals have a convex shape when charted with dollars against time.  With very high default and prepayment rates, the loan balance was almost flat.

	Cap Interest 
	The capitalized interest account or, money that Bond investors pay in over and above the time zero value of the loan portfolio.
	The First-Pass model misinterpreted the Capital Interest Account--one of its weaknesses.  Capitalized Interest is primarily in the structure for cash flow reasons in the structure's first few years.

	Prepay
	Annual rate at which students pay off their loans completely.  Assumed constant for this model.
	Prepayments hurt the structure because Access pays out a higher rate to bondholders than it earns on invested money.  Prepayments prevent Access from recovering the excess that students pay out over what bondholders expect.

	T-Bill
	Represents an interest rate (actually, LIBOR for our purposes).  Assumed constant for this model. 
	T-Bill rate shouldn't be important but is because of the difference between cash accounts and non-cash accounts.  Timing differences in how cash is received from students and how it is paid out to bondholders make Interest Rates very relevant. 

	Default Rate
	The annual rate at which student loans default.  Assumed a 50% immediate recovery for this model.
	Variations in default rate were the single largest factor in predicting the structure's success or failure.  Defaults look like prepayments except that they deplete the Loan Reserve Account (and later the Collections Account).

	Avgas Bond Premium
	The amount, over our pegged interest rate, that bondholders earn.  Assumed constant for this model.
	This isn't really constant.  When the structure is performing poorly, these rates will increase and hasten the structure into collapse.

	Student Spread
	The amount, over our pegged interest rate, at which students accrue interest.  Assumed constant here.
	As we lowered the student spread, the structure ran into trouble quickly.  

	Access Spread
	The rate, over our pegged interest rate, of premium that Access earns on invested money.  Assumed constant here.
	After discussing this with several people and looking at Access Servicing Reports it seemed most prudent to assume that Access earned exactly T-Bill rates on these.


Exhibit C--Explanation of the Model Outputs

	Output Name
	Output Description
	Additional Comments

	Loan Portfolio
	This line explains the decrease in portfolio value over time
	When a large portion of students are in a grace period, this actually grows quickly,

	Collections
	This line represents the collections account, which is fed by student payments and goes out to the bondholders.
	There is a lot of cash stored in the Collections Account.  This is an issue in our model because the cash grows more slowly than it is paid out to bondholders.  

	Default Reserve
	This line shows how default rates drive down the reserve
	According to the first-pass model, default rate above 1.5%, using reasonable inputs, will completely deplete the default reserve in less than 15 years.

	Results Button
	Lists the outcome, from each bondholder tranche's perspective.  This first model made no attempt to understand Access Groups perspective.
	Using realistic inputs, our model showed these to be very unsafe loans for everyone when the default rate was above 1.5%.  Between 1 and 1.5%, the junior debt holders (A2 and B) seemed to bear all of the risk.  All bondholders are only protected when the defaults are below .075%.  These impacts are exaggerated because our timeline was intentionally too long and we assumed that triggers would not be exercised. 


While the First-Pass Behavior model is useful for all of the above reasons, it has a number of weaknesses:

1) All rates are assumed to be constant.  This is problematic because the timing of high-rate environments is important.  Dynamic rates are also important because so many other variables (default, prepayment and investment spreads) should correlate with the interest rate environment.      

2) The First-Pass model utilizes a 30-year timeline and ignores the likelihood of any triggers causing a change in balances.  The actual weighted average life of the bonds is 24 years, and the triggers potentially impact the behavior of several important account balances. 

3) Many of the assumed rates, such as the defaulted loan recovery rate, have been found to be unrealistically high.  The model assumes a recovery rate of 50%, but later data show that 20% is a more realistic number.        

4) The model makes no attempt, short of a complete collapse, to view the deal from Access's perspective.  Access is taking on several risks here, and this model does not tell us much about their expected payoffs.

5) The model has at least two significant coding errors in how account balances were updated.

Despite these weaknesses, the First-Pass Behavior model is valuable as a step towards a second, more robust model.  The First-Pass model provides a basis for considering the structures flows and timing issues.  It also suggests the need for three areas of research to create this second model: the need for better inputs, the addition of transaction details and triggers to the model, and the need to understand how the various structure rates fluctuate over the course of the loan. 

Data Mining for Better Inputs

The first area of research in building this second model can be viewed as the development of a sensitivity analysis.  With Sallie Mae data as a starting point, a first-order effect on the securitization structure can be illustrated by changing all of the initial fields in the First Pass Model.   As noted above, however, recent Sallie Mae data is inappropriate to this model. The reasons are threefold:

· The data is unscrubbed. A Lehman Brothers study on Sallie Mae shows that Sallie Mae’s published data on repayment is inconsistent with the actual balance account changes that their securitizations exhibit (Source: Lehman Brothers ABS & MBS Strategies, Dan Minglegrin).   

· Sallie Mae loans are of a generally different character than Access student loans.   Sallie Mae loans are granted to all types of students and they are generally federally backed.  Access loans are guaranteed only by the students' own fees and are made to graduate students with a very different risk profile.  Lawyers and doctors will generally carry more debt but also have a greater ability to repay.  

· A Lehman prepayment study shows specifically how Access loans exhibit prepayment patterns that are significantly different than Sallie Mae offerings (Source: Ibid).

As an alternative, then, a search of the Internet, financial sources and contacts, and financial academic literature is necessary for more realistic inputs to the model.  This hunt yields many challenging obstacles, but several promising leads and data points:

· The Monthly Servicer Reports and current auction rates posted on the Access web site ((http://www.accessgroup.org/investors/monthlyservicerreports.htm) gives the details of the performance of current and past loans and the specific account balances for the last four years.

· Bloomberg provided the current quoted trading rates of these bonds.  This gave a feel for the level of riskiness anticipated by the market.  The data was consistent with the rates published on the Access Web Site for recent auctions.  The value of the A1 bonds has not strayed from Par, suggesting that these have performed as expected over the past year.

· Bloomberg provided 2002-year end data for the Yield Curve and T-Bill volatilities over the life of the loan.

·  . Department of Education Data on default and recovery rates provided by Ravi Prasad, research assistant to Deborah Lucas at the Kellogg School of Management.  

· National unemployment information provided by the Bureau of Labor Statistics.

· A Lehman Brothers ABS & MBS Strategies study, which gives prepayment information that illustrates how the prepayment rates are significant.

Towards a Better Understanding of Rates and Fluctuations

One of the major weaknesses of the First-Pass model concerns the various rates that determine each period's cash flows.  Interest, default, repayment and prepayment rates are all central to the success or failure of the structure, but there is no real way of modeling the actual behavior of these parameters.   , For example, nearly 95% of the underlying loans are in some form of a grace or forbearance status.  This phenomenon makes it difficult to gauge the behavior of the structure.  Thus, to refine and make the model operable, all loans are assumed to be in repayment from the start of the securitization.  The same phenomenon is true for the remaining factors.  Since all are important, the second model allows users to manipulate the inputs with any construct in mind.   The expectation is that eventually a Monte-Carlo simulation can be constructed once the impact of each factor on the structure is understood.  This simulation will be superior to the first model in that it will illustrate the various explanatory pieces of the structure’s behavior as opposed to a lump-sum explanation of the model’s overall behavior.  . 

 How to begin, then? Through the lead of two finance experts, Dr. Dan Mingelgrin of Lehman Brothers ABS research department, and Ravi Jagannathan, Professor of Finance at the Kellogg School of Management, a “view of the world” simulation approach is most appropriate.  

The basic premise is to first create a model of how the structure would behave in different future states of the world, or 'views'.  A user of the system could, ex ante, use the model to understand where the structure would go in the different scenarios.  They could then apply a probability to each 'view' and accurately price the model or understand the IRR and risk profile.  Since all other factors are expected to be correlated with the larger economy, users can be allowed to input views about the larger economy.  For purposes of this discussion, unemployment and interest rates are the best proxies for the larger economy.  


Finding the data to characterize these possible future states of the world presents a problem, however.  The model uses the available historical unemployment and interest rate data to understand how the other factors are correlated with these two parameters.  At the outset, the data for unemployment rates is given only on a monthly basis.  The relative dataset of default rates are available only on a quarterly basis.  Additionally, we only have a ten-year window for general loans to consider (given the first issuance date of 1991), and an even smaller window for Access loans in particular.  Statistically, any examples that could be cobbled together from existing data yielded insignificant t factors.  From a macroeconomic standpoint, times have been fat (even light of the recent market downturn) with one of the largest bull market in U.S. history.  This positively skews any unemployment and interest rate data.  Lastly, academic research has been hard to come by.  


The interest rate modeling has proven an easier story to tell.   The canon of finance literature provides several different interest rate prediction models.  

· A simple binary tree model, which utilizes the starting interest rate and an expected volatility number to generate future up and down movements in interest rates.   Different volatilities can simply be fed in to the tree to generate different future interest rate worlds.  The main shortcoming of this simple model is that it fails to incorporate mean reversion and actual bond data into the output  

· The Cox-Ingersoll-Ross (“CIR”) and Vasilek models utilize additional mean reversion inputs to generate more realistic trees that incorporate the fact that Interest Rates do not follow a truly random walk.  This model also fails to incorporate much information about actual T-Bill prices.

· The Black Derman Toy (“BDT”) model utilizes the best features from both of these approaches.  It utilizes binary tree logic to predict up and down moves but it has the nice side benefit of calibrating those up and down moves to actual yield curve and bond price volatilities.  (Source code of BDT provided by Professor Robert McDonald, Kellogg School of Management)

This study has chosen the BDT model, procuring the requisite data from Bloomberg, LLP.  The only limitation on this model is that the BDT code needs to be modified to accommodate a longer duration and actual volatilities.  In addition, data are missing data for years 6, 8 and 9.  The assumption that the volatilities and yields were changed at a flat rate between the missing years led to a few anomalies, but the model yields a robust set of possibilities.  Please refer to Exhibit D below for a more in depth view of the BDT model results.

Exhibit D: TheBlack-Derman-Toy Interest Rate Model Output

	Year
	T-Bill Yield*
	1 Year Price Vol
	Low View
	Expected View
	High View
	Ultra-High View

	2002
	1.200
	0.39
	1.20
	1.20
	1.20
	1.20

	2003
	1.600
	0.56
	1.20
	2.50
	3.80
	3.80

	2004
	2.000
	0.47
	1.20
	3.00
	3.70
	5.70

	2005
	2.400
	0.41
	1.20
	3.40
	4.80
	7.20

	2006
	2.700
	0.37
	1.20
	3.80
	4.80
	9.50

	2007
	3.000
	0.34
	1.20
	4.00
	5.50
	10.40

	2008
	3.300
	0.31
	1.20
	3.20
	3.80
	7.40

	2009
	3.400
	0.29
	1.20
	4.30
	5.80
	12.40

	2010
	3.600
	0.27
	1.20
	3.50
	4.20
	8.90

	2011
	3.800
	0.25
	1.20
	2.60
	3.20
	5.40


Even with a default and interest rate model, appropriate models for the Repayment and Prepayments are still required.  Prepayments can be modeled by simply reviewing the last four private securitizations on the Access Group's web site.  This gives a 'first pass' view on how quickly these loans exit their grace period.  Once done, this first pass yields an estimate that 15% of these loans go into repayment each period (60% a year).  The number of loans in forbearance is ignored for purposes of simplicity.  


Research shows that prepayments do not behave as a second order effect of the economy.  Therefore, a third 'view' for their behavior is appropriate.  The Lehman Brothers study referred to above qualitatively shows that a given year's private loan seems to behave as a mean-reverting periodic function.  The surprise, when viewing these functions, is that a given year's securitization seems to behave around the same mean.  Thus, this study has chosen to model repayment as a periodic sin function that oscillates around an input-starting rate.  The data also show that 3%, 5% and 7% were all reasonable oscillations.  This result accords with the Lehman research conclusion that these loans are almost never outside of the 2% to 9% range in any given year.

Utilizing The Improved Inputs

The interface to the Second Model is shown as Exhibit D.  The user inputs one view for the prepayment pattern and two five-year views for both the Default and Prepayment pattern.  She then runs a 24-year simulation that shows the behavior of the four main accounts as well as the 'Results' or outcome for each stakeholder. 

The mechanics of the model simply involve a quarter-by-quarter analysis of all of the cash flows and balance transfers in the structure.  This information is tracked over time in the graphical part of the model and the impact on each stakeholder is summarized using the results button.  The results provide three levels of information:

1) The recovery rate for each tranche assuming Access Group does not exercise the option to exercise clean-up call

2) The residual balance remaining for Access after all bondholders are paid off

3) The earliest possible year and cash 'cost' of exercising the clean-up call option.  The cost here is not a true financial cost, but rather the amount of capital Access would need to raise from some other source to pay out the bondholders. 

In order to model the behavior of the deal, the study utilizes the research on how rates are expected to behave:

· Prepayments are expected to oscillate around the percent input on the application, never moving more than 2% from the mean entered and always reverting back to the mean.

· Interest rates are input at four different levels illustrated by our BDT study from exhibit D.  

· Default rates are built from an analysis of the Access Default data.  The rates are specific to the period of the loan.  In the first five years of the structure the highest possible default rate was 1.2% while this declined for the last 19 years.  Consistent with the Access data, default rate was calculated as a percentage of outstanding loans, not original loans.

· For the sake of simplicity, all of the clean-up call triggers presented by the structure were utilized, but the additional rule that Access could not pay out any one tranche was imposed.  In practice, Access would have the option of just paying out the Senior (A1) bondholders, but the logic to determine when they would choose this option was too complicated for this study’s time period.

In order to ensure the accuracy of this model, the additional step of calibrating the first three period numbers to the information on the Access Group web site was taken.  Before incorporating the idea of views into the model, the actual numbers from the first two quarters were inputted.  The code was then worked to make sure that our results for each account balanced to the numbers given on the Access web site.  This assures that behaviors are reasonably accurate.  

Exhibit D: The New and Improved Model
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Residual Interest as a Function of Default View, Interest Rate View and Prepayment Patterns

This chart explains how each stakeholder will fare, assuming that Access does not exercise any clean-up call triggers.  The Default View is on the Y-axis, while the X-axis gives the Interest Rate view.  Within each Default/Interest View combination, we see that the prepayment rate also plays a significant and predictable role.  It is important to realize the pecking order of loss distribution.  First losses would affect Access Group return (residual holder).  After return to Access Group has been diminished to zero, then class B holders would realize loss.  Next in line would be A2 holders.  In all simulations, A1 holders have never experienced losses.  Also, for the following chart, it is assumed that both Default Rates and Interest Rates would stay in the specified target.
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Conclusions:

· Access Group should end up on average with a $6 million payout at the completion of the structure

· Higher prepayment rates always reduce Access' payout because the money paid to Access is then invested at a rate lower than what the student loans would have paid.  When the structure performs poorly, however, higher prepayment rates protect the bondholders because it reduces the impact of the default rate.

· Higher interest rates help the Access Group but hurt bondholders.  One explanation for this is the fact that Access' cash accounts benefit from high interest rates at a greater rate than the outflows due to bondholder payments.  Bondholders are hurt by higher interest rates because Access Cash Accounts are depleted quickly in a high default environment.  This is especially pronounced in the higher interest rate environments.

· Default rate is, of course, integral.  Bondholders will be hurt whenever default rates are high.  When default rates are low, Access Group always has a substantial take.

· Tranche is important.  A1 Bondholders are never at risk, while A2 and B1 Bondholders bear substantial risk.  A2 and B1 Bondholders can react to this scenario by demanding higher auction rates.  Our model ignored this impact because it is difficult to model, but we will discuss this separately.

Exhibit Y: Clean-Up Cash Requirements as a Function of Default View, Interest Rate View and Prepayment Patterns 

This chart explains the timing and cash implications if Access were to redeem these bonds at their earliest possible opportunity.  In most cases, Access will redeem the bonds after 10 years.  In one scenario, Access is unable to redeem because the senior and subordinate interest triggers are never reached.  In other cases the triggers are reached after 10 years.  The Default View is again on the Y-axis, while the X-axis gives the Interest Rate view.  Within each Default/Interest View combination, the chart also illustrates that the prepayment rate also plays a significant and predictable role.
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Conclusions:

· The cash required to exercise these options is large.  It is unlikely that Access will have the opportunity to exercise.  There are two cases where Access will likely choose to exercise (when the issue is failing and junior debt holders are demanding exorbitant premia).

· The junior auction debt will automatically reprice, but the A1 is fixed.  If the A1 is paying out too large a premium for the risk characteristics, Access will likely reissue the bonds or provide private financing from a bank.

· Access cannot exercise in the very extreme scenario because high defaults use up all loan reserves and the outstanding par amount of loans exceeds outstanding principal on loans.

·  Lower prepayment rates make it less attractive for Access Group to redeem bonds early.  The longer it is outstanding the more spread is earned by Access.

· Interest rates don’t seem to affect redemption decision very much.

Exhibit Z: Residual Interest as a Function of Changing Default and Interest Rate Views
This chart explains how each stakeholder will fare, assuming that Access does not exercise any clean-up call triggers.  The first five-year Default View is on the Y-axis, while the X-axis gives the last 19-year default view.  It is interesting to note that the default view in the last 14 years had no material effect and was, thus, not plotted as a separate variable.  Three interest rate views are plotted instead, one of increasing rates (low rates, then expected rates, then high rates), one of expected rates and one of decreasing rates in the three periods under consideration.
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Conclusions:

· The bonds will only hit the A2 bondholders when the default rate is consistently high

· The first five-year default risk has a larger impact than the next 19 years because this is when principal is highest and the cash implications of a default are felt most strongly.  

· An increasing interest rate environment is always more attractive when we in a high-default environment because the rates will have the largest effect when the structure has the most cash. 

· The direction of rates has an ambiguous effect when default rates are lower.

Proposed Next Steps

Due to time and environmental constraints, this study was unable to explore certain logical next steps for this research.  Five such potential next steps in this include: 

· further improvement of the model through more rigorous analysis of Access' Group’s clean-up call decisions and options.

· a model of the link between the larger economy and this specific issue.

· construction of a model that predicts changes in auction rates as junior debt holders respond to the performance of the issue.

· the computation of a probability-based view for the IRR and VAR of different stakeholders.

· And, how to change the structure of the deal to make it more attractive to all stakeholders.   

The first bullet refers to Access' option to buy-out bondholders at an early date.  The second model correctly accounts for a piece of this option by allowing Access to buy out all bondholders when both the junior and senior subordinate interest triggers have been met.  Access really has the option, however, of buying out a pool of investors at any point after each individual trigger has been met.  A more robust analysis of the issue would build some model for Access NPV of each of these decisions.  The current model simply illustrates that a complete buyout will require Access to raise a large amount of cash at any point.  While this could have been modeled as an NPV choice, it is more likely that Access has other concerns in deciding how to pay out investors.  Access would cease to exist, for example, if any of their actions prevented their ability to go to market with future issues.  These considerations prevented this study from exploring this fruitful topic, but also likely made this issue appear more risky than it actually is.  Access is allowed to take various steps that reduce its exposure to interest rate fluctuations and protect the participants, but the current model constrains them to exercise this option in very limited circumstances. 


The current model allows the users to input a view about default rates, prepayment rates and interest rates.  While this is an appropriate way to think about the future world, it is more likely that potential investors have views about the larger economy vis-à-vis the unemployment rate, new job creation or industrial production.  It is also clear to through this study that the interest rate and the default rate are interrelated factors.  Understanding all of these relationships would make the model more useful to investors and would help Access understand the state of the world in which the structure will perform poorly.  


One of the most dangerous aspects of this structure concerns the degree to which it would quickly collapse.  As default rates climb and cash in the structure dwindles, junior bondholders will demand larger and larger auction rates.  This will further deplete the cash in the structure and increase the likelihood of failure.  This fact explains why the most senior notes (A1) earn a better return than the most junior bonds (A2 and B).  While there is no data for this scenario in this type of offering, a logical next step in this analysis would be to model how these investors would react by drawing parallels to the behavior of debt holders in other, similar structures.  This data would be important because it has a radical impact on how funds would be distributed to the three tranches.  The option to reset the basis points could be valued like any other exotic option because we know the initial and current trading ranges of this issue.  Drawing the parallels and determining the exact option vehicle was beyond the scope of this study’s approach.


If each of the three steps above were taken, then it would be logical to build a numerical model for the Beta of this issue, the Internal Rate of Return (IRR) and Value at Risk (VAR).  This study to avoids these numerical approaches because the limitations above detract from the realism of the outcome suggestions.  Access' clean-up option and the reactions of junior debt holders would have a significant impact on the IRR or VAR of this issue.  This study has chosen to avoid the Beta issue because of time limitations.


The last step would be to look at how the structure could have been designed differently.  This analysis would likely pursue the three riskiest aspects of this structure:

· By keeping so much cash within the structure at all times, Access is paying bondholders a larger spread than it can earn from investing this cash.  Access should explore ways to pay out more of that cash to investors earlier in the structure

· One reason why Access may choose to store cash is that future cash flows are so risky. If Access chose to purchase insurance on the private loans rather than attempt to self-insure the loans through the loan reserve account, than they would have less need to hold cash in the event of a loan reserve depletion.  Buying insurance seems like a good option because the insurance agency would be more able to diversify its holdings than Access would.

· Another reason why Access may be holding cash is because future coupon payments are so unpredictable.  As the structure begins to look risky, junior bondholders will put larger demands on the cash reserves.  This accentuates the risk in this structure.  If Access wants to continue issuing loans in this manner, then they could consider insuring against this tail end possibility that would almost certainly trigger a default that would likely impair their future ability to go to market.

This research in this study was successful in illustrating how the Access structure will behave under a number of different scenarios.  It describes the purpose of the many accounts and triggers in the Access securitization by calculating the specific changes in those accounts over the life of this structure.  It also describes in detail how changes in default rates, prepayment rates and the larger economic conditions impact both bondholders and Access itself.  From these facts, this study was able to draw some clear conclusions about how these different factors impact the stakeholders in this larger transaction.  It is the authors’ hope that the model that has been created can be used to address many of the next steps that defined above.  By adding to the model, practitioners can simulate the different types of effects that it was unable to consider.  By changing the behavior of the model, Access could analyze how exercising options or changing the structure of the deal would impact all of their important financial metrics.  In this sense, the model could form the basis for more novel risk management operations at the Access Group.     
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