SIMPLIFIED MODEL USING “ANNUAL” FIGURES
The Table below contains the basic figures used for the different scenarios below.  Some people may prefer to just skip the table for now and just go directly to the Discussion. 
TABLE OF KEY FIGURES

(K = 1,000)
	
	Mortgage

Principal

Balance 6.5%
	Equity Line Principal Balance 10%
	Total owed
	If mortgage not paid off
	If mortgage paid off, amount of interest on equity line
	Difference
	

	Take out a mortgage
	10K
	0
	10K
	
	
	
	

	Take out equity line, pay off mortgage instantly
	-10K
	10K
	0
	
	
	
	

	  Balances 
	0
	10K
	10K
	
	
	
	

	Cost for a year
	
	
	
	$650
	1,000
	=350 extra
	

	
	
	
	
	
	
	
	

	Cost if none paid off for 30 years
	
	
	
	19,500
	30,000 
	10,500 extra
	


Using a financial calculator: (30 years = 360 months)
	
	Mortgage

Principal

Balance 6.5%
30 years
	Payments per month
	Pay $10,000

up front

reduces months to
	Balance at that time if not paid $10,000 up front
	Amount of money $10K would compound to at 8%
	Difference –
Amount ahead if not pay down early
	

	
	200,000
	$1,264.14
	311
	$54,275
	$78,968
	$24,693
	

	
	500,000
	$3,160.34
	339
	62,572
	95,115
	32,543
	

	
	
	
	
	
	
	
	


In some cases, it is best to not prepay the mortgage at all, as you would accumulate more and be able to pay off the mortgage at the same time with the accumulated funds and still be ahead.   Also, using the money for an IRA would likely return even more of an advantage.  Even if one has to borrow to finance the IRA, it is very likely to be worth it! 
DISCUSSION OF QUESTIONS
(This discussion was originally designed to address assertions made by a person selling a mortgage pre-payment software.  It may be better for you to start with the piece called

“Prepay My Mortgage?, The Simplified Version” and also to read “The Time Value of Money, Compounding” on the Site.
) 

To make this easier to see, we are breaking the mortgage into 10K segments, which does not distort interest costs at all since interest is paid per dollar borrowed. 
Even if you don’t quite understand each part of the following, go ahead and read it anyway to “get the gist” of it overall.  The bottom line, especially if you don’t understand numbers, is to have professional counsel who is independent of the mortgage prepayment being considered.  
Note that there are Overall Comments at the end, such as a discussion of the principles involved.

QUESTION 1: Am I better off borrowing on my equity line to pay off my mortgage? 

Scenario 1.  Don’t pay off the mortgage.

If I borrow 10K and I don’t pay it off until the end of 30 years, then I’ll incur 30 years worth of interest, of course.  At 6.5% interest on a 10K mortgage, my cost in interest for using the money per year is $650.  Do that for 30 years and the total cost would have been $19,500.

Scenario 2.  Pay off the mortgage principal amount owed early (now) and use the equity line, but with no ability to pay off the principal due on the equity line.
In this scenario, I use this special way of reducing my mortgage interest by paying the balance down sooner.  So I borrow $10K on my equity line at 10% and pay off the mortgage, reducing the balance to 0.   Since I can’t seem to get ahead I can’t pay off the principal owed on the equity line until thirty years from now, but I do scrimp and save to pay off the equity line interest on time.    Each year my interest will be $1,000 (=10% times $10K).  Over 30 years the total cost would be $30,000.   
The result would be that I am worse off than if I had not paid off the mortgage, because I had to pay out $30K of interest on the equity line instead of $19,500 on the mortgage.  Because of the higher interest on the equity line, I paid an extra $10,500 of interest!
Conclusion:  I can’t borrow at a higher rate to pay off a lower rate loan and ever, ever, ever, ever come out ahead.  It would be impossible.  

Scenario 3.  Pay off the mortgage early, use the equity line, but save 10K to pay off the equity line after ¼ of a year.  (Exactly like Scenario 2 except for the extra savings from my income.)
So this differs from Scenario #2 in one way: I am able to save from my income minus my expenses an additional 10K in 3 months.  So I only owe interest for ¼ of year, so the interest is only ¼ of the cost of a year or $250 (1/4 times $1,000).  

The misleading conclusion and an unfair statement:  “So now look what happened!  It only cost me $250 in interest to have the equity line but I saved paying interest on the mortgage over 30 years of $19,500!   Magic!  Smart!  Wow!”
Scenario 4.  Wait a minute, what would happen if I never had the equity line at all and just paid the same 10K after 3 months on the mortgage?!?!
I would have the mortgage balance owed for ¼ of one year’s mortgage interest of $650, or $162.50.  This is certainly better than paying $250 in #3 above!    

The Scenario 3 misleading conclusion compares apples to oranges, i.e. short term interest costs for ¼ of a year compared to compounded interest of 30 years – not fair!    However, if we compare ¼ of a year using Scenario #3 and comparing ¼ of a year in Scenario #4, we can compares apples to apples – using the same period of time, same savings amount and only changing one variable: which financing is used – the mortgage or the equity line – for the period!

The savings in interest over the rest of the 30 years is due to paying the principal of 10K off earlier!  This makes sense, since interest is a payment for using money over time – less time = less interest!  Wow, what a discovery!
Conclusion:  Using the equity line versus the mortgage does not have any advantage if there is nothing else that is different!

Caveat:  If someone says an equity line is like a credit card where you can get advances with no interest costs until the due date, that is not correct.  Banks charge interest per day.  Some people misunderstand this, believing that equity lines don’t compound interest while a mortgage does – but both do!  There is no free lunch!

QUESTION #2:  Let’s use 2 different time periods

I pay off the mortgage after three months – interest cost = $162.50
I pay off the mortgage after 2 ½ months – interest cost   =   135.42
   I am brilliant to pay off the mortgage earlier – I saved =     27.08

Conclusion:  If you’ve got the money use it earlier to save interest instead of letting it sit around in a zero interest checking account!  What genius!
Wow!

Any system that forces or causes you to use your money more efficiently produces a benefit, though you’ve got to make sure the cost is less than the benefit.

Note:  If one buys software to help one implement the strategy to pay off the mortgage earlier, the software cost of $3500 borrowed on an equity line, if there is no additional amount saved from your income minus your expenditures, will be $3,500 in principal cost plus $350/year in interest cost (at 10%), or, if not paid off before 30 years, the total interest cost would be $10,500.   This means the software actually cost $14,000 (that statement is not true, it actually costs $3500 for the software and it costs something else for the means of financing – one cannot add the apple to the orange to get a total in apples…)
QUESTION #3:  Pay off first that account with the highest interest rate.
(Remember in Question #1 how it gets confusing if you compare interest over two different periods, so never do that – always use the same period.)
You must also ignore the amount of the monthly payment on each debt, as it is only the interest we must compare.

Credit card #1 -   Payments per month $518, balance $18000, interest 24%.

Credit card #2 – Payment per month $635.84 , balance $25,000, interest 18%.

Which should you pay down first?

Well, obviously, you’d pay down the one with the higher payment per month!

(Oops, that would be a mistake.

If you paid $1,000 extra right now, you would save over the next year, 24% interest ($240) on credit card #1 or you would save over the next year at 18% interest on credit card #2 (or 18% times $1000 no longer owed, $180).  Which would you rather save:  $240 or $180?  
Conclusion:  You are always better off paying the higher interest rate amount.  

QUESTION #4:  Should I recompute everything to determine what my cost is after tax instead of comparing before tax?

Absolutely.    6.5% interest that is deductible for a person with a 30% marginal tax bracket has a cost of lending of 4.55% after tax.  A 6% credit card, where the interest is not deductible, has a 6% after tax cost.  4.55% is cheaper than 6%, because the tax man has paid you back part of your interest in one case – and you’ve got to take that into account on every loan (a credit card balance is a “loan”).
GRAND CONCLUSION:

Only two strategies give you a benefit:

1. Interest difference:  Paying off something charging interest with something charging less interest (or using money from an account earning less interest, such as a certificate of deposit or a checking account).  Withdraw money from a 5% CD to pay off a 6.5% mortgage earlier (as long as you have another device for emergency liquidity, such as an equity line with additional borrowing power).

2. Time difference:  Paying off something earlier than you would have otherwise.

OVERALL COMMENTS
In finances, interest earned or paid will “compound” (i.e. you’ll incur interest on prior interest or save interest being compounded on prior payments), so it is a “falsehood” to add each year’s numbers of interest to each other as it is an untrue total.  

Some computer models will have so many items (things that can vary, or “variables”) that they obscure the simple principles and the simple calculations.  Because everything is so obscure, people have no clarity and can therefore be easily misled by inaccurate statements.

The only advantage of some of these programs is that they may provide a discipline that may cause you to do what is right sooner.  The program must, however, adjust properly for taxes on the income and on the interest earned or incurred.  

It is true that one might go ahead and take a risk of running out of money at the end of the month if one prepays too much, but that is worth it if you can simply borrow the difference on an equity line (so you don’t starve) and then pay it off as quickly as possible (since its interest rate is higher).  
It is also true that if one does not know how to do a calculation (or won’t do it), then a program that calculates what to do next is appropriate.   The general order, assuming you invest for the long term and earn 8%, would be (your tax accountant can calculate after tax returns and costs)
1. Pay down, or pay extra, on (non-deductible) credit card with interest of 12% or more.
2. IRA, 401K or other pension type plan.
3. Pay down credit card with interest of less than 12% (approximately).

4. Pay down an equity line with interest more than about 8.5%.

5. Invest in long term investments

6. Pre-pay some of your mortgage
A key point here is “be careful” about the “prepaying your mortgage” programs as the promised benefits may not be as portrayed accurately.  There is no “wow” factor, there is only “compound interest, after tax, that is working for you or against you”.  Seek professional counsel that is independent of the product you are buying.     
� � HYPERLINK "http://www.thelifemanagementalliance.com" ��www.thelifemanagementalliance.com� , Financial/Material, Financial Planning, Home, with the Time Value one under “Investing”. 
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