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Abstract

An analysis was done to determine the best way for parents to prepare for their child’s post-secondary education expenses.  With rising education costs and the rising importance of higher education, more and more people are faced with this important decision.  There are several different ways to save money for education, but this study only examined four methods that appeared to be the most gainful.  A model was built to compare each of the four alternatives and the criteria that affected them, such as their benefits, opportunities, risks and costs.  This is called a BOCR model.  The model was built in a software package called Super Decisions.  After the model was completed and all criterion considered, the software package revealed that a program called the TAP 529 Investment Plan was the best method to save for college when your child is approximately 12 years from completing high school and prefers to attend a private university.  
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Introduction 

Post-secondary education is any education that occurs after the completion of high school.  This includes public and private university, community or junior college, and technical school.  With tuition, fees and room and board costs steadily rising, obtaining a post-secondary education is becoming increasingly difficult for many Americans (see Figure 1).  At the same time, the value of higher education is also rising to the point where more and more Americans are finding it difficult to have a successful career without a higher education.  Representatives from the U.S. House Committee on Education and the Workforce have called this problem “The College Cost Crisis” [1]. 
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Figure 1.  Average Published Tuition and Fee Charges, in Constant (2005) Dollars, 

1975-76 to 2005-06 [2]

As a result of excessive education costs, many students borrow the money to finance their education.  They then spend many years paying off the loan and any interest accrued.  Some families, however, are trying to save money, which their children can use for higher education expenses.  There are several different ways to save money and for some families it is difficult to determine the best savings plan.  This study analyzes four different savings options, TAP 529 Guaranteed Savings Plan, TAP 529 Investment Plan, Coverdell Education Savings Accounts, and custodial accounts.  

TAP 529 is a Tuition Account Program, sponsored by Pennsylvania.  This program offers two different ways to invest.  The first is a guaranteed savings plan, which can be considered a prepaid tuition plan.  This is the TAP 529 Guaranteed Savings Plan.  Your account is guaranteed to grow at the same rate that college tuition grows.  The other option is an investment plan, where you can select different investment options based on your risk tolerance, your child’s age and your socially responsible criteria.  This is called the TAP 529 Investment Plan.  With this option, the investment is not guaranteed, but it may grow at a higher rate than the guaranteed savings plan, depending on the rate of return on the investments you select [3].  

Coverdell Education Savings Accounts (ESA) are IRAs that parents can use to save for education expenses.  This is a government-sponsored program that works much like the TAP 529 investment plan option.  The account is not guaranteed, but it may grow at a rate higher than the rate at which education expenses are increasing.  The account also grows free of federal income tax and the withdrawals are also free of tax if used for qualified education expenses.  The maximum annual contribution that can be made to an ESA is $2000 and there are some eligibility requirements on who may open an ESA [4].    

Finally, custodial accounts are a result of the Uniform Gifts to Minors Act and the Uniform Transfers to Minors Act.  From this point forward, we will refer to custodial accounts as UGMA/UTMA.  These accounts are similar to the TAP 529 Investment Plan and the ESA in that money is transferred into the account and then invested in mutual funds, stocks, bonds, annuities or other investments.  The transfer of funds to the child’s account is tax–free, but gains are taxed.   The major difference in these accounts from the other options is that the assets can be used for any expense that benefits the child and the child has full access to the account at the age of 18 (21 in some states).  Parents, grandparents, relatives, and friends can open these accounts in the child's name [5]. 

Methodology

Analytic Network Process (ANP) is a decision making process that is used when the problem/decision can be structured as a network.  When the problem can be structured as a hierarchy, the Analytic Hierarchy Process (AHP) should be used.  ANP is a valuable technique, because it allows one to consider the benefits, opportunities, risks and costs of a decision.  This is called a BOCR model and was used to evaluate the different ways to save for post-secondary education expenses [6].   

The four alternatives identified, TAP 529 Guaranteed Savings Plan, TAP 529 Investment Plan, ESA, and UGMA/UTMA, were identified and selected by researching all of the different ways that Americans typically finance higher education.  Reading articles and informally surveying colleagues, friends and relatives helped us complete this task.  The results of this research gave us the following list of alternatives:

· Do nothing

· Borrow the money (Stafford Loans)

· Borrow the money (from friend or relative)

· Received Scholarships

· Pay as you go

· Save in a standard savings account

· Save in a Certificate of Deposit (CD)

· Invest in mutual funds

· Invest in Education Savings Account

· Invest in a custodial account

· Invest in a 529 Plan

· Invest in individual stocks

From this list we eliminated the alternatives that were not pro-active.  In other words, the alternatives that resulted in borrowing money were eliminated, because the goal of this study is to determine the best way to prepare for higher education expenses.  Scholarships were also eliminated, realizing that only a very small percentage of students receive full-tuition funding through scholarships.  Paying as you go and investing in individual stocks were eliminated due to their high risk.  Finally, saving in a CD or a standard savings account were eliminated because they did not appear to be popular savings plans and had a low rate-of-return.  The remaining alternatives were TAP 529, ESA, and UGMA/UTMA.

After the alternatives were selected, criteria and sub-criteria that affect this decision were determined for each merit – benefits, opportunities, costs and risks.  (A complete list can be found in Appendix A.)  Additionally, strategic criteria that would affect our decision were determined.  These included:

· Time Frame – time until the child will need money for post-secondary education

· U.S. Economy – current state of the economy and an outlook, because this would affect the gains in several of the investment options

· College Preference – depending on which type of institution your child prefers, makes a large difference in the amount of money you will need to fund their higher education.  There are several options each with very different costs (ivy-league, private university, public university, technical school)

· Income Level & Standard of Living – how much are you able to contribute to these accounts?  Are you restricted from any of the options?  Will you be able to alter your standard of living to free up cash to invest in any of these plans?

Using this information, a model was built using a software package called Super Decisions.  This is a program for decision making with dependence and feedback.  In other words, it is a tool for ANP.  To build the BOCR model, a network for each of the merits was constructed.  These networks contained the four alternatives and the respective criteria.  An example of these networks can be found in Appendix B.  Once all of the networks were assembled, pairwise comparisons were done to assess the dependence of the criteria on each other and the alternatives.  These were done within the clusters and between the clusters.  The result of these comparisons was a weighted supermatrix.  The software then calculates the limit matrix of the weighted supermatrix.  This matrix contains an idealized limit vector for each of the four merits, which gives the priority for each of the four alternatives.  As the final step, the software synthesizes those vectors by weighting each of them (based on the weights derived from pairwise comparisons) and then combining them using either an additive or multiplicative model [6].  


Additive model:

bB + oO – cC – rR


Multiplicative model:

BO / CR

The results of our model are shown in the analysis section.

Data

To perform the pairwise comparisons, data was gathered from several different sources.  This data was compiled into a table, which can be found in Appendix C.

In addition to the pairwise comparisons of the clusters and nodes, the software factored in the strategic criteria by using a ratings model.  The ratings scale used was:

Excellent 
1.000

Good

0.750

Average
0.500

Poor

0.250

The result of the ratings is given in the analysis section.

Analysis

After the pairwise comparisons between and within clusters were complete, the results obtained are shown below in Table 1.  

	Merits
	Criteria
	Sub-criteria
	Global Priorities (Normalized)

	Benefits
	Social
	0.113
	Reputation
	0.258
	0.029

	 
	 
	0.113
	Affect on society
	0.105
	0.012

	 
	 
	0.113
	Gift opportunities 
	0.637
	0.072

	 
	Personal
	0.179
	Happiness 
	0.109
	0.020

	 
	 
	0.179
	Money control 
	0.564
	0.101

	 
	 
	0.179
	Allowable use of money 
	0.258
	0.046

	 
	 
	0.179
	Rollovers and transfers 
	0.069
	0.012

	 
	Financial
	0.709
	Contributions 
	0.333
	0.236

	 
	 
	0.709
	Tax treatment 
	0.667
	0.473

	Opportunities
	Social
	0.085
	Gift opportunities 
	0.75
	0.064

	 
	 
	0.085
	Good for the economy (no borrowing)
	0.25
	0.021

	 
	Financial
	0.271
	Investment options
	0.115
	0.031

	 
	 
	0.271
	Investment flexibility 
	0.121
	0.033

	 
	 
	0.271
	Future earning potential 
	0.764
	0.207

	 
	Personal
	0.644
	Allowable use of money 
	0.833
	0.536

	 
	 
	0.644
	Education opportunity 
	0.167
	0.108

	Costs
	Financial
	0.8
	Fees 
	0.105
	0.084

	 
	 
	0.8
	Contributions
	0.637
	0.510

	 
	 
	0.8
	Penalties
	0.258
	0.206

	 
	Personal 
	0.2
	Effect on family 
	0.648
	0.130

	 
	 
	0.2
	Stress level 
	0.23
	0.046

	 
	 
	0.2
	Time required to manage
	0.122
	0.024

	Risks
	Social
	0.131
	Law protections 
	0.067
	0.009

	 
	 
	0.131
	Meeting college expenses not guaranteed 
	0.661
	0.087

	 
	 
	0.131
	Changing legal regulations
	0.272
	0.036

	 
	Financial
	0.661
	Program / account changes 
	0.667
	0.441

	 
	 
	0.661
	Account protection
	0.333
	0.220

	 
	Personal
	0.208
	Effect on financial aid 
	0.8
	0.166

	 
	 
	0.208
	Account limitations
	0.2
	0.042


Table 1.  Results of pairwise comparisons

In analyzing this table, it can be seen that the criteria with highest priority were all from the financial control criteria.  This intuitively makes sense, because the goal is to save money.  Naturally, criterion such as earning potential, tax treatment and account protection would be of extreme importance to the decision maker.  Many of the social and personal criterion included in this model turned out to be almost negligible.  A refinement to the model would be to exclude some of these nodes that were given such a low priority.

The idealized priorities for the financial sub-criterion for each of the merits are shown in table 2.

	Financial Sub-criterion Ratings

	Alternatives
	Benefits
	Opportunities
	Costs
	Risks

	TAP 529 Guaranteed Savings Plan
	1.000
	1.000
	0.955
	1.000

	TAP 529 Investment Plan
	1.000
	0.390
	0.949
	0.754

	Education Savings Account
	0.856
	0.353
	0.676
	0.754

	UGMA / UTMA
	0.358
	0.310
	1.000
	0.440


Table 2.  Ratings for Financial sub-criterion

The overall idealized priorities for each of the merits are shown in the tables below.

Benefits

	Graphic
	Alternatives
	Total
	Normal
	Ideal
	Ranking

	                               
	1 TAP 529 Guaranteed Savings Plan
	0.8968
	0.2924
	0.9375
	2

	                               
	2 TAP 529 Investment Plan
	0.9565
	0.3119
	1.0000
	1

	                               
	3 Education Savings Account
	0.7321
	0.2387
	0.7653
	3

	                               
	4 UGMA / UTMA
	0.4818
	0.1571
	0.5037
	4


Opportunities

	Graphic
	Alternatives
	Total
	Normal
	Ideal
	Ranking

	                               
	1 TAP 529 Guaranteed Savings Plan
	0.8195
	0.2752
	1.0000
	1

	                               
	2 TAP 529 Investment Plan
	0.6654
	0.2235
	0.8119
	4

	                               
	3 Education Savings Account
	0.6793
	0.2281
	0.8289
	3

	                               
	4 UGMA / UTMA
	0.8134
	0.2732
	0.9925
	2


Costs

	Graphic
	Alternatives
	Total
	Normal
	Ideal
	Ranking

	                               
	1 TAP 529 Guaranteed Savings Plan
	0.9232
	0.2722
	1.0000
	1

	                               
	2 TAP 529 Investment Plan
	0.8437
	0.2487
	0.9139
	3

	                               
	3 Education Savings Account
	0.7409
	0.2184
	0.8026
	4

	                               
	4 UGMA / UTMA
	0.8843
	0.2607
	0.9579
	2


Risks

	Graphic
	Alternatives
	Total
	Normal
	Ideal
	Ranking

	                               
	1 TAP 529 Guaranteed Savings Plan
	0.8850
	0.2958
	1.0000
	1

	                               
	2 TAP 529 Investment Plan
	0.7982
	0.2668
	0.9019
	2

	                               
	3 Education Savings Account
	0.7579
	0.2533
	0.8564
	3

	                               
	4 UGMA / UTMA
	0.5507
	0.1841
	0.6222
	4


The pairwise comparisons of the strategic criteria gave the following weights to each:

Time Frame (0.305)

U.S. Economy (0.052)

College Preference (0.415)

Income Levels & Living Standard (0.228)

The ratings results are shown below:
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‘To perform the pairwise comparisons, data was gathered from several different sources. This
data was compiled into a table, which can be found in Appendix C.

In addition to the pairwise comparisons of the clusters and nodes, the software factored in the
strategic criteria by using a ratings model. The ratings scale used was
Excellent 1000

Good 0.750
Average 0500
Poor 0.250

The table below shows the results of the ratings.

Analysis
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The following show the results of the overall synthesis for the additive model:
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The alternative with the highest score in this synthesis is the TAP 529 Investment Plan.  

The following show the results of the overall synthesis for the multiplicative model:
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Again, the alternative with the highest score in this synthesis is the TAP 529 Investment Plan.  

The TAP 529 Guaranteed Savings Plan scored second highest in both the additive and multiplicative models.  The major advantage of this plan is its principal protection.  This is attractive to many people, because it mitigates risk.  Looking at the ratings in the Risk control criteria proves this.  The Guaranteed Savings Plan was given a rating of one in this category.  However, this advantage is also the plans greatest downfall, in that it does not have the opportunity to grow at a rate of 10-15% like the other plans.  

The ESA was given a rating of three.  This option is the same as the TAP Investment Plan in many ways.  However, its major downfall is the annual contribution limit of $2,000.  For many people this does not allow sufficient saving ability.  And, the restriction on who can contribute based on income level is another major downfall.  For those that do qualify to open an ESA may consider using the ESA in conjunction with another savings plan.

Finally, the UGMA / UTMA savings plan was given the lowest rating.  Again, this plan is very similar to the TAP Investment Plan.  However, the tax consequences and the fact that the child gains control of the account at the age of 18 or 21 are extremely unappealing to many people.  These factors really lowered the rating of this option.

Sensitive Analysis
The sensitivity analysis was performed taking consideration the Benefits, Costs, Opportunities, and Risks as independent variables. We will look at each of the merits associated with the goal of choosing the best program to save college for your children. In our intuition, these four plans are similar to each other. Based on those strategic criteria, we can choose different suitable plan. 
Now, we can do the sensitivity analysis from the Benefits, Costs, Opportunities and Risk point of view to study how those merit effect the result. Also, since these four programs are close to each other, we can find the second preference with the individual priority changes. Also give us more concern about what we should reconsider when the result is not robust.

Benefits

The benefits sensitivity analysis illustrated in Figure 2 indicated that TAP 529 Investment Plan has the great benefit, when benefits priority beyond 0.03. And TAP 529 Guaranteed Saving Plan remains very close to the Investment Plan. After the point of 0.4 for benefits priority, the four alternatives preferences are very stable. The result of Benefit priority changing is pretty robust.

[image: image5]
Figure 2 Sensitivity analysis for Benefits
Opportunities

The opportunities sensitivity analysis illustrated in Figure 3 indicates that the TAP 529 Guarantee Saving Plans and UGMA/UTMA are similar, and TAP 529 Investment Plans and Education Saving account are close to each other. When the priority of Opportunities is below the value of 0.37, TAP529 Investment Plans is considered as the best program, giving the best opportunity.

[image: image6]
Figure 3 Sensitivity analysis for Opportunities

Costs

In Cost category, we consider about the financial cost and personal time effort. The TAP 529 Investment Plan need a relative more time and effort to manage, therefore its cost value is the highest one. And when the priority is more than 0.33, all the alternatives don’t show positive value on the Cost merit.

[image: image7]
Figure 4 Sensitivity analysis for Costs

Risks

From the figure we can tell before the Risks priority get the value of 0.39, TAP529 Investment Plan is the most risky one. But the risks priority goes higher; UGMA/UTMA will be the highest choice. We explain it for the transfer of control power from the parents to the child when he/she reach his/her 18 or 21 years old.

[image: image8]
Figure 5 Sensitivity analysis for Risks

Conclusion

This work allows a parent to draw the following conclusion.  Preparing for your child’s post-secondary education expenses is extremely important.  There are several good programs that can be used to accomplish this goal.  The best program for each family will depend on several strategic criteria including time until child reaches college, state of the U.S. Economy, child’s college preference and the family’s income level and standard of living.  Depending on these criteria different plans will be best for different families, as illustrated in the sensitivity analysis.  In the case of a medium-income family that has one six-year old child that prefers a private university, at a time where the U.S. Economy is stable the best program to use is the TAP 529 Investment Program.  This is largely because the time frame until college is long.  If the child were 16, the TAP 529 Guaranteed Investment Plan would likely be the best alternative. 

Future Research and Applications

The model developed in Super Decisions can be used by several other families to determine the best way for them to prepare for post-secondary education expenses.  However, the model could be improved in several ways to give better results.  First, the sub-criterion that turned out to have an almost negligible effect on the outcome should be re-evaluated and possibly removed.  Then, the sub-criterion that was extremely important should be expanded to include their own subnets.  Finally, further research into these savings plans could be done to fill in some missing information in the table in Appendix C.  These modifications would result in a more accurate model.  
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Appendix B

This is an example of the networks that were developed.  This screen shot shows the benefits subnet.  Notice the social, personal and financial control criteria.
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This screen shot shows the social subnet.  Similar networks were assembled for each of the merits and control criteria.
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Appendix C

	Criteria
	TAP 529 Guaranteed Savings Plan
	TAP 529 Investment Plan
	ESA
	UGMA/UTMA

	Contribution Limit
	Accepts contributions until all PA accounts for the same beneficiary reach $315,000
	Accepts contributions until all PA accounts for the same beneficiary reach $315,000
	$2K annual per beneficiary
	None

	Minimum Contributions
	$25 
	For lump-sum contributions, the initial contribution must be at least $1,000 and subsequent contributions can be any amount; under the automatic investment plan, contributions must be at least $50 per month
	varies by provider ($0-$2K)
	Varies by provider

	Contributer Income Limit
	None
	None
	Married couples can not contribute if income greater than $190K.  Individuals can not contribute if income greater than $95K.
	None

	Residency Requirements
	Account owner or beneficiary must be a PA resident at the time of program enrollment
	Account owner or beneficiary must be a PA resident at the time of program enrollment
	None
	None

	Contributions that can be made to an account without exceeding the federal gift tax exclusion 
	Each person may give up to $12K per year to each beneficiary
	Each person may give up to $12K per year to each beneficiary
	Contributions can not exceed $2K per year total.
	Each person may give up to $12K per year to each beneficiary

	Enrollment fee
	$50 
	None
	Varies by provider
	Varies by provider

	Investment Options
	None
	Select among 5 blended-fund portfolios using Delaware Investments mutual funds and 2 individual-fund portfolios using Calvert Social Investment Funds.  The Age-Based Portfolios offer a choice between 2 risk levels each containing 7 portfolios of underlying mutual funds. Contributions are placed into the portfolio corresponding to the beneficiary’s age, and later reassigned to more conservative portfolios as the beneficiary approaches college age.
	Varies by provider
	Varies by provider


	Criteria
	TAP 529 Guaranteed Savings Plan
	TAP 529 Investment Plan
	ESA
	UGMA/UTMA

	Annual fees
	$25 
	0.35% management fee; $25 annually for accounts with $20,000 or less (waived with automatic contributions) 
	Varies by provider ($0 - $10)
	Varies by provider

	Ability to change beneficiaries
	Yes, to a qualified family member 
	Yes, to a qualified family member 
	Yes
	No 

	How to make contributions
	Check, ACH Transfer, wire, payroll deduction, broker dealer
	Check, ACH Transfer, wire, payroll deduction, broker dealer
	?
	?

	How money can be used
	Qualified higher education expenses at eligible institutions
	Qualified higher education expenses at eligible institutions
	Qualified education expenses - K-12, college and graduate school.
	Any use that benefits the child.

	Federal Income tax treatment
	Earnings grow free from federal income tax on money you withdrawal for qualified expenses at an eligible educational institution. 
	Earnings grow free from federal income tax on money you withdrawal for qualified expenses at an eligible educational institution. 
	Earnings grow free from federal income tax on money you withdrawal for qualified elementary, secondary and higher education expenses. 
	For children under 14, the first $800 of earnings is tax-free.  Earnings between $800 and $1,600 are taxed at the child's rate.  Earnings above $1,600 are taxed at parent's rate.  All earnings for children 14+ are taxed at child's rate.

	State Income tax treatment
	Qualified withdrawals are state income tax-free for residents of Pennsylvania
	Qualified withdrawals are state income tax-free for residents of Pennsylvania
	N/A
	N/A

	Penalties on non-qualified withdrawls
	Withdrawals will be subject to income taxes + penalty of 10% of the withdrawn earnings.
	Withdrawals will be subject to income taxes + penalty of 10% of the withdrawn earnings.
	Withdrawals will be subject to income taxes + penalty of 10% of the withdrawn earnings.
	N/A

	Rollovers
	Rollovers to other 529 plans are permitted.  There will be no federal withholding/taxes or penalties on qualified rollovers.
	Rollovers to other 529 plans are permitted.  There will be no federal withholding/taxes or penalties on qualified rollovers.
	Allowed once every 12 months
	N/A

	Control
	Account owner retains total control.
	Account owner retains total control.
	Beneficiary may assume control at age of 18 or 21 in most states.
	Beneficiary may assume control at age of 18 or 21 in most states.

	Account Expiration
	?
	?
	Funds must be used before child turns 30.
	 


	Criteria
	TAP 529 Guaranteed Savings Plan
	TAP 529 Investment Plan
	ESA
	UGMA/UTMA

	Effect on Financial Aid
	Not considered asset of parent or child.  Withdrawls are counted.
	Account is considered asset of the parent.
	Account is considered asset of the parent (account owner), not child (beneficiary).  Lower weighting in financial aid eligibility formulas
	Account is considered asset of the child (minor).  Higher weighting in financial aid eligibility formulas

	Investment Flexibility
	Can make changes once a year
	Can make changes once a year
	Can change your assets as often as you want.
	Can move assets as often as you want, but each transfer is usually a taxable event.


Sources:  3, 7, 8, 9, 10
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GOAL:  Determine the best way to save money  for your child’s post-secondary education expenses.


Time Frame


Strategic Criteria


COSTS

Personal
	- Effect on family
	- Stress level
	- Time required to manage
Financial
	- Fees
	- Contributions
	- Penalties


Income Level & Standard of Living


College Preference


U.S. Economy


Alternatives


TAP 529 Guaranteed Savings Plan


UGMA / UTMA


Education Savings Account


TAP 529 Investment Plan


RISKS

Social
	- Law protection
	- Meeting college expenses not 		   guaranteed
	- Changing legal regulations
Personal
	- Effect on financial aid
	- Account limitations
Financial
	- Program / account changes
	- Account protection


BENEFITS

Social
	- Reputation
	- Affect on society
	- Gift opportunities
Personal
	- Happiness
	- Money control
	- Allowable use of money
	- Rollovers & transfers
Financial
	- Contributions
	- Tax treatment


OPPORTUNITIES

Social
	- Gift opportunities
	- Good for the economy
Personal
	- Allowable use of money
	- Education opportunity
Financial
	- Investment options
	- Investment flexibility
	- Future earning potential



