Topic 11: Alternative Mortgage Instruments

(Suggested textbook reading: Chapter 6)
This topic focuses on alternatives to the standard fixed-rate, fixed-payment mortgage loan.  

We consider costs/benefits to mortgagors and mortgagees under various lending arrangements.
I.  The standard fixed-rate mortgage (FRM) loan, with unchanging monthly payments for a long period of years, emerged in the 1930s with the creation of the Federal Housing Administration (FHA).  Earlier loans had been shorter term, interest-only with balloon payments.

The FRM s good for: 

· borrowers because of cash flow benefits (ability to spread payments over a long time period), and the ability to continue with the loan if market interest rates rise (no interest rate risk for the borrower) while refinancing if interest rates fall.

· lenders because the amortization feature reduces the likelihood that the borrower will default.  

But the FRM is bad for:

· borrowers because of the “tilt” problem, in which rising incomes (inflation and life cycle issues) over time cause early payments to be very expensive in real dollar terms, later payments to be more inexpensive in real dollar terms.  So young buyers, in particular, face affordability problems with a loan that some “consumer advocates” tout for its supposed benefits to borrowers.
· lenders because of interest rate risk, especially in light of the short-term nature of traditional lenders’ deposit base.

A.  Let’s think about how loan payments could be arranged: our somewhat tongue-in-cheek Laws of Financial Dynamics.  What are some of the ways in which mortgage loan payments can be arranged without violating our Laws of Financial Dynamics?
1.  Negative amortization – initial payments are so low that they do not even cover interest owed for the respective time periods.  The shortfalls are added to principal balance owed: negative amortization results (the amount the borrower owes after making the first payment is more than the amount initially borrowed).  The delay in the lender’s receipt of cash increases the duration of a negative amortization loan, and thus its interest rate risk.  

The graduated payment mortgage (GPM) loan is a type of negative amortization loan that sometimes could be well-suited to younger people with immediate cash flow problems but much income growth potential, such as a doctor just out of medical school; lenders sometimes call this type of borrower a HENRY – high earner, not rich yet.  (GPMs also sometimes work well in financing agricultural land; the farmer might face special liquidity constraints just after purchase but expect to have more debt servicing capacity in later years.)  But because there is negative amortization the lender is likely to require a higher down-payment to lessen the likelihood that negative equity could result, so in practice the GPM might offer little potential benefit to a cash-strapped borrower.  The option-adjustable rate mortgage loan that gained popularity in the 2000s housing and mortgage lending crisis was a poorly conceived effort to keep payments low for cash-challenged borrowers, with the expectation (or at least the hope) that interest rates would stay low, borrower incomes (and credit scores) would rise, and home prices would keep rising.  

Instead of GPMs, lenders in recent years have been offering “physician” loans with low down-payments and no mortgage insurance required.  One lender offered loans up to $500,000 with zero down-payments and up to $1 million with 5% down-payments; another has offered options like these to lawyers and accountants as well.  These lenders’ goals have included locking in high-income individuals as long-term customers.        

2.  No amortization – a straight term loan, with only interest paid during the loan’s life and a “balloon payment” for the full principal amount at maturity.  This structure has not traditionally been used much in practice (especially for ordinary homes), although interest-only loans did gain some popularity for a while prior to the “mortgage meltdown” – Fannie Mae started buying interest-only notes in secondary market transactions (common arrangements were 10 years of interest-only payments followed by 20 years of equal, fully amortizing payments and 15 years of interest-only payments/15 years of amortizing payments).  As of early 2014 some lenders were issuing interest-only, variable rate mortgage loans to high net worth borrowers.   
Under new federal CFPB rules that went in early 2014, non-amortizing notes will not meet “qualified mortgage” loan requirements, so Fannie/Freddie will not be buying interest-only loans and they will likely be relegated to the “jumbo” loan market – where they long have been popular with high-income people who like keeping their payments low to stay liquid for investing.  Indeed, stock brokerage firms have been promoters of interest-only loans, touting the tax deductibility of the full payment (since it is all interest) and the accompanying ability to apply more money each month to other investments.  One variation has been to pair the interest-only loan with a life insurance policy whose cash value would be expected to grow tax-free and ultimately equal the loan’s principal.  The interest-only period typically lasts from 5 to 15 years, and the interest rate can be fixed or may vary with changes as frequent as monthly.  
An interest-only loan application that has been used with financing agricultural land purchases is the “Springfield” mortgage loan, which features several years of interest-only payments followed by the repayment of principal in equal annual amounts for a period of years (so payments during this second phase get smaller each month, because the interest portion declines while the principal portion stays level).   
3.  Partial amortization – all interest is paid, and some principal is repaid during the loan’s life (a partial prepayment of principal sometimes is called a curtailment), but there is still a balloon payment owed at maturity.  No current, commonly offered loan product offers this feature, but the lack of prepayment penalties on home mortgage loans would allow a borrower to synthetically create this arrangement, by getting a straight term loan and then paying enough extra each month to reduce, but not fully repay, principal over the loan’s life.  

4.  Full amortization – the old standby FRM, with equal payments and an unchanging interest rate throughout the loan’s life, is the most common example.  All principal is repaid during the loan’s life, so there is no balloon payment at maturity.  Note that although the total payment is the same each period, the amount of principal is not equal for each payment (principal rises and interest falls with each successive payment).  Payments often are spread over 15, 25, or 30 years, though by 2013 come lenders (e.g., Quicken’s YOURgage) were offering repayments of the borrower’s choice up to 30 years.  Prior to the mortgage meltdown some lenders offered 40-year amortizations (even the possibility of 50-year terms was discussed, and in the 1980s Japanese banks were offering 100-year repayment periods on home mortgage loans!).  After the meltdown the only 40-year amortizations seemed to result from restructuring loans of struggling borrowers.   
[Variable rate and price level-adjusted mortgage loans, described below, also are examples of fully amortizing loans.  Another, more unusual, example is the constant amortization mortgage (CAM) loan, in which the amount of principal repaid is the same each period but the payments, in turn, fall in each successive period because interest is charged only on principal still owed.  An interesting application, which came to be called the Springfield mortgage, combines zero amortization with full amortization: several years of interest-only payments are followed by several years of constant amortization payments.  This type of loan has been used by purchasers speculating in vacant, often agricultural, land; the structure lets them keep payments low while awaiting a hoped-for, fairly quick increase in land prices that would let them invest very little out of pocket and then repay the loan before the amortization period begins.]

5.  More than full amortization – each period, the borrower pays more than the amount that would be paid under a fixed-payment, fully amortizing arrangement.  The added money paid directly reduces principal owed, and thereby shortens the period over which payments must be made.  This arrangement sometimes is called a growing equity mortgage (GEM) loan.  The extra payment can be an official part of the loan agreement, or can be done informally by the borrower because no prepayment penalty typically can be charged.  The biweekly mortgage might be viewed as an example; instead of one payment at the end of each month, the borrower pays about half that amount every two weeks.  The borrower pays off a little bit of principal sooner and thereby cuts the total interest owed (and also gets in 26 “half”-payments per year instead of 12 “full” payments; in the loan computation n is 26 x the number of years, and r is the APR ÷ 26).  A lender might charge a fee of a few hundred dollars to formally convert a loan with monthly payments to a bi-weekly schedule; a better alternative for some borrowers is to keep the schedule of lower monthly payments intact and then pay some extra principal each month if they are able.    

So examples 1 – 5 show that a loan can have less than none of the principal, no principal, some of the principal, all of the principal, or more than all of the principal (an accelerated repayment plan that shortens the payment stream) repaid over the loan’s stated maturity period.

6.  Interest rates that adjust: case 1 – the original type of adjustable rate mortgage (ARM, also called variable rate mortgage, or VRM) loan has an interest rate, and payment, that can rise or fall at regular intervals, in connection with market interest rate movements.  A typical feature is to restrict, or “cap,” interest rate increases to a specified percentage per year and over the loan’s life.  The ARM thus gives the lender some, but not complete, protection against interest rate risk.  In a typical (upward-sloping yield curve) interest rate environment, the initial rate charged for an ARM is less than the rate charged for an FRM – because the FRM’s rate can never be increased.   

ARMs originally were designed to have annual interest rate changes; a more recent variation allows the initial rate to remain intact for multiple years (see “hybrid” loans below).  An ARM might have a “conversion feature” that allows the borrower to switch to a fixed-rate, fixed-payment mortgage loan for a conversion fee of a few hundred dollars (rather than the higher cost of a full-blown refinancing).  “Qualified mortgage” loans rules implemented in early 2014 make it difficult for lenders to sell ARMs to secondary market buyers, but ARM loans were still being made to high net worth borrowers and retained on the lenders’ books.  (One estimate showed that 61% of loans exceeding $1 million carried variable interest rates.)   
An ARM typically is set up to be fully amortizing, although it would not have to be.  (The changing interest rate is the distinguishing feature, not the amortization plan.  An ARM could have interest-only payments for one or more years before becoming fully amortizing.)  A typical feature might be to restrict, or “cap,” the interest rate increase to some percentage per year and some level over the life of the loan.  The ARM’s purpose is to protect the lender against interest rate risk, but without caps (or with too-frequent interest rate changes) the borrower might refuse such an arrangement and opt for an FRM, leaving the lender with all of the interest rate risk.  
An ARM is characterized by 7 features:


a.  Frequency of rate change (typically every year)


b.  Index to base the rate on (frequently 1-year Treasury bills)

c.  Margin (as low as 150 basis points but frequently it is 275 basis points above the index, so if the T-bill rate is 2.25%, the borrower pays 2.25% plus 2.75% = 5.0%)

d.  Interest rate caps, frequently “2/6,” meaning 200 basis points per year and 600 basis points in total over the loan’s life.  (A basis point is 1/100 of 1%, so a 150 basis point rise might take a loan from 7% to 8.5%.) 

e. & f.  Payment caps and caps on negative amortization.  In theory, if the market interest rate goes up by 400 basis points but the interest rate cap restricts the lender to raising the borrower’s rate for that year by 200 basis points, the lender could add the shortfall to the balance owed as negative amortization.  In such a plan the borrower might want assurances that negative amortization could not exceed a certain dollar amount.  In practice, we do not tend to see negative amortization applied in ARM situations; the lender simply absorbs the shortfall as a loss. 

g.  Initial period interest rate discounts (“teaser rates”) – the initial interest rate charged 
on an ARM tends to be less than the quantity [index plus margin].  For example, at one time before the recent period when the Fed held interest rates at such low levels, 1-year ARM rate quotes were about 4.25%.  But the T-bill rate was about 2%, so without the “teaser” feature the initial rate would have been about 2% + 2.75% = 4.75%.  The borrower had to be prepared to see a jump in the rate for year 2 even if there would be no increase in market interest rates.

Computing Payments for Adjustable Rate Mortgage Loan

Consider a loan with a $150,000 initial balance, a 30-year (360 month) life, and monthly payments.  The first-year’s monthly payment is computed with a 6.25% APR “teaser” rate, which corresponds to a .0625 ÷ 12 = .005208 monthly rate.  The interest rate cap allows the rate to rise by no more than 200 basis points per year, or 600 basis points over life of loan.

i)  The payment that applies to every month in the first year is:

Payment  x  PV Annuity Factor  =  Total

PMT  [image: image2.png]360
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=  $150,000
PMT  x  162.4122242  =  $150,000

PMT  =  $150,000 ÷ 162.4122242  =  $150,000  x  .0061572  =  $923.58
ii)  The remaining principal balance at end of year 1 is:
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  x  $150,000

= .988282   x   $150,000   =   $148,242.31
(or just take the present value of the payment stream over the loan’s remaining life of 29 years, or 348 months:



PMT  x  PV Annuity FAC  =  TOT
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=  TOT
$923.58 x 160.509085 = $148,242.31.

iii)  The monthly payment in the second year, if the interest rate rises to an 8.25% APR (note that we now have a $148,242.31 loan for 29 years, or 348 months, and .0825 ÷ 12 = .006875 monthly interest rate), is computed as

PMT  x  PV Annuity FAC  =  TOT
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=  $148,242.31
PMT  x 132.0505832  =  $148,242.31
PMT  =  $148,242.31 ÷ 132.0505832  =  $148,242.31 x  .0075729  =  $1,122.62 

What if there were no increase in the year 2 rate?  Then the payment should not change.  We can demonstrate this result by simply computing the payment on a 29-year loan with a 6.25% rate and a $148,242.31 remaining balance:

PMT x PV Annuity FAC  =  TOT
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=  $148,242.31
PMT  x  160.5090847  =  $148,242.31
PMT  =  $148,242.31 ÷ 160.5090847  =  $148,242.31  x  .0062302  =  $923.58 

A recent variation is the “option adjustable rate” mortgage loan (or “pick-a-pay” loan), in which the borrower has a choice each month of making a fully-amortizing payment or paying a smaller amount, perhaps even less than the interest owed for that period (in which case there is negative amortization, and the shortfall is added to the principal balance owed).  But the minimum allowed payment must be reset periodically to allow for eventual amortization if substantial negative amortization has occurred; the contract would likely prevent principal owed from exceeding 125% of the amount originally borrowed.
7.  Interest rates that adjust: case 2 – the hybrid adjustable-rate mortgage loan or (ominously) HARM, sometimes called a two-step loan, a more recent offshoot of the old rollover, or Canadian rollover, or renegotiable rate loan.  (The hybrid also sometimes is called a reset mortgage loan; it is basically just an ARM with a longer wait until the interest rate first adjusts.)  A new payment schedule, based on new market interest rates, is determined after some number of years – often either three (“3-1 hybrid”), five, seven, or 10 (“10-1 hybrid”) – has passed.  So on a 30-year loan the borrower pays the same interest rate for 3 (or 5 or 7 or 10 – or even 15) years, and a market-adjusted (and therefore probably different) rate in each of the remaining 27 (or 25/23/20/15) years.  [The terminology could be confusing; the “3-1” was also called a “3/27,” suggesting that the interest rate was fixed for 3 years and then would vary in some manner for the following 27.]  As occurs with the related ARM, the reset rate will be based on a verifiable index (often the 10-year T-Bond rate) and is likely to be capped (though sometimes at higher levels than on standard ARM’s; the rate in the first adjustable year might be as much as 500 or 600 basis points above the fixed period rate).  A hybrid with “6/2/6” caps would allow for interest rate changes of up to 600 basis points at the initial reset date, then up to 200 basis points at each subsequent yearly reset, and no more than 600 basis points over the life of the loan.  Thus if market interest rates rose substantially before the initial reset date the borrower’s interest rate could rise, all at once, by the entire 600 basis points allowed over the loan’s life.         

One twist seen a few years ago was the “20/20” loan, with an interest rate adjustment 20 years into the loan’s 40-year amortization.  Another has a 40 (even 45 or 50) year amortization, but a balloon payment after 30 years and a rate that remains fixed for only 5 or 10 years (after which it adjusts annually to market levels).  Hybrids often were at work in the subprime home lending market, as borrowers sought the low initial-period rates while expecting to move (or at least improve their credit standing) by the reset date. 

The hybrid gives the lender the assurance that the interest rate can be moved to a market level long before the traditional year 30 – so the lender offers a lower interest rate (for the first few years) than would be charged on a loan with a fixed interest rate over a long time period.  It can work well for a borrower who does not plan to stay in the home for more than a few years.  
(An interesting, and potentially financially hazardous, twist on the hybrid is to have the first few years of payments be interest-only.)  As the subprime crisis was heating up the HARM was used to let subprime borrowers get affordable interest rates on home mortgage loans (interest rates on subprime car loans were running about 25% per year at that time!).  Here was the logic: home prices had been rising, so they would continue to rise for a while.  (Ugh!!)  So the lender could charge a comparatively low teaser rate on a “2/28” or “3/27” loan, secure in the belief that the borrower would steadily gain equity and be able to refinance out of the HARM (a prepayment penalty prevented refinancing too soon – even the teaser rate, perhaps 8%, on a subprime loan gave a nice return to the lender if the payments were received on schedule).  So the lender tried to walk a fine line: earn a high interest rate for 2 or 3 years while the real estate market outlook was strong, but not be stuck with a risky borrower for the longer term (resetting the interest rate to a higher level after year 2 or 3, like LIBOR + 6%, would force the borrower to refinance or sell the house).  But then by 2006 home prices began falling, and defaults on these risky loans became severe.                   
Computing Payments for a Two-Step Mortgage Loan
Consider a loan with a $150,000 initial balance, 30-year (360 month) life, and monthly payments.  The interest rate for the first 7 years is a stated annual 8.4% (an APR measure), such that the monthly periodic rate is .084 ÷ 12 = .007.  The cap restricts the rate from ever rising by more than 500 basis points.

i)  The payment that applies to every month in the first 7 years is
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= $150,000

Payment x 131.261561 = $150,000

Payment = $150,000 ÷ 131.261561 = $150,000 x .007618 = $1,142.76
ii)  Principal still owed at end of year 7 is the PV of the 23-year (276-month) remaining payment stream:
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= Total

$1,142.76 x 122.023362 = $139,442.99
iii)  The monthly payment in the eighth year, if the interest rate rises to a 10.56% APR (note that we now have a loan of $139,442.99 for 23 years, or 276 months at a monthly interest rate of .1056 ÷ 12 = .0088), is computed as
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= $139,442.99
Payment x 103.513182 = $139,442.99
Payment = $139,442.99 ÷ 103.513182 = $139,442.99 x .009661 = $1,347.10
8.  Sharing the wealth – in the shared appreciation mortgage (SAM) loan (also called shared equity mortgage, or SEM), a lending institution or private investor provides favorable financing terms in return for a promised share of the possible increase in the underlying property’s value.  The increase would be determined by the resale price, or measured through an appraisal after a specified number of years had passed.  Agency problems can arise with this type of loan; a borrower would have incentives to let the property fall into disrepair so that at any measured value increase to share would be less.  A recent twist on this theme is the “100% financing” loan, in which a third-party investor puts up part of the borrower’s down-payment, although this lender’s reward may be a high interest rate rather than a share of the property’s appreciation in value.  Or the third party on a 100% loan may be a relative who pledges securities or other valuable property as collateral that the lender can claim in the event of default.  
9.  Reversing the process – in the reverse annuity mortgage (RAM) loan, available since 1989, a home owner 62 years of age or older with a lot of equity borrows against the value of a primary residence; repayment is made from the future sale proceeds when the borrower permanently vacates the premises (e.g., after the borrower’s death, or if the borrower enters extended nursing home care such that the home is no longer the primary residence).  [Repayment also can be triggered if the borrower fails to pay property taxes or homeowner’s insurance premiums, or to provide sufficient maintenance.]  The money can come either in a large lump sum or else in monthly installments (or as a line of credit).  With a RAM, the borrower’s income and credit history are not an issue, since the borrower makes no direct repayments, but closing costs and other fees (and the interest rate charged) often are high, and complications can include an impact on the loan recipient’s eligibility for benefits like Medicaid.  So a federal law requires seniors who borrow under RAMs to get financial counseling first.  There is actually a professional trade association of RAM lenders, the National Reverse Mortgage Lenders Association.   

Most RAMs come in the form of FHA-backed home equity conversion mortgages (HECMs, which industry insiders pronounce “heck-ems”), for which there are no borrower income limits (the amount that can be borrowed generally follows the $625,500 standard FHA limit) and no restrictions on how the borrowed money can be used.  These loans typically carry variable interest rates.  The borrower pays 2% of the principal borrowed as an origination fee, and must pay for mortgage insurance through an initial fee and annual premiums of ½ of 1% of the principal owed.  Because these premiums, along with the interest owed each month, normally are added to the loan principal, HECMs typically have negative amortization: the outstanding principal increases over time, and thus so do the interest and insurance costs.  
The borrower gets more money, lump sum or installments, if the loan is taken out at an older age, such that there are fewer expected years remaining in the borrower’s life for principal and accumulated interest to grow beyond the home’s resale value.  In the past some married couples would increase their RAM borrowing capacity by showing just the older spouse as the applicant, but the downside was that the younger spouse would then be required to repay the loan when the older spouse vacated the home through disability or death.  Because this provision caused shock and financial hardship in so many cases, HUD changed the rules in August 2014 to require the loan for any married couple to reflect the younger spouse’s age – resulting in less principal lent.  

RAM loans are nonrecourse; the amount the lender gets is limited to what the home can be sold for.  Thus when a RAM is issued there usually is insurance or a guarantee from the government (usually the U.S. federal government, although the state of Connecticut was an early participant in guaranteeing reverse mortgage loans for seniors).  It seems unlikely that much value would remain for a typical RAM borrower’s heirs when the home ultimately is sold.  Non-FHA “jumbo” RAM loans are available for principal amounts greater than the HECM limit, but generally are limited in size to 25% – 40% of the borrower’s equity.  When the borrower (or the second of two borrowing spouses) dies, the estate has 30 days to tell the lender whether the heirs will repay the loan or else sell the house.      
10.  Keeping payments fixed in real dollar terms – a fairly recent development in loan repayment theory, not yet used to any extent in the U.S. (though legally permitted for federally regulated U.S. lending institutions since 1982), is the indexed mortgage, or price level adjusted mortgage (PLAM) loan.  The idea is to hold the interest rate constant at about 3%, and increase principal owed on a fully-amortizing loan to directly reflect inflation after-the-fact, instead of the ARM idea of indirectly adjusting for inflation by building anticipated inflation (which may or may not be the inflation that actually occurs) into the interest rate.  The goal is to address, simultaneously, the lender’s interest rate risk and borrower’s tilt problem.  But this loan structure is not perfect; affordability problems can arise if the borrower’s income does not keep pace with inflation, and an equity problem can arise if the loan’s principal is increased based on a national inflation rate while the underlying home is in a region where values have risen at a lower rate.  And it might work well for banks only if interest paid on deposits were adjusted for inflation after-the-fact.       
For example, you borrow $101,948.66 for 30 years at 3% interest (a monthly payment of $429.82).  At the end of year 1 you still owe $100,000 under the original plan, but there has been 6% inflation.  The balance owed is increased to $106,000, and year 2’s payments will be based on a 29-year amortization of 106,000 at 3% interest (the new $456.43 payment is about 6% higher than the old payment, and should be equally affordable – in real dollar terms – if the borrower’s income has kept up with inflation.  Payments in later years are computed in a manner similar to that of the ARM.  PLAM amortization is negative in nominal terms if there is inflation, but positive in real terms (dollars owed keep rising over much of the loan’s life even with payments made as scheduled, but the purchasing power of the money still owed keeps falling).
(While PLAMs are not seen much in the U.S., they have been offered in other countries, including Argentina, Australia, Brazil, Canada, Chile, Colombia, Ecuador, Finland, Ghana, Israel, Mexico, Paraguay, Peru, and Turkey.)       

Computing Payments for Price Level Adjusted Mortgage

Consider a loan with a $150,000 initial balance and a 30-year (360 month) life with monthly payments.  Payments are computed based on a 3% stated annual interest rate (APR), which corresponds to a .03 ÷ 12 = .0025 monthly rate.
i)  First year payments:
PMT  x  PV Annuity FAC  =  TOT
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 =  $150,000

PMT  x  237.1893815  =  $150,000

PMT  =  $150,000 ÷ 237.1893815  =  $150,000  x  .00421604  =  $632.41
ii)  Assume that during year 1 there was 5% inflation.  The remaining principal balance at the end of year 1 is:
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 x  $150,000

= .979121996   x   $150,000   =   $146,868.30
(or simply take the PV of the remaining 348 months worth of $632.41 payments discounted at a 3% ÷ 12 = .25% monthly rate). 

Now multiply this figure by 1.05:  1.05  x  $146,868.30  =  $154,211.71
iii)  Second year payments (note we now have loan of $154,211.71 for 29 years, or 348 months): 

PMT x  PV Annuity FAC =  TOT
PMT  [image: image22.png]( (e

L002:
0025

345)



=  $154,211.71
PMT  x  232.2373407  =  $154,211.71
PMT  =  $154,211.71÷ 232.2373407  =  $154,211.71 x  .004305939  =  $664.03  
11.  Paying now to save later – in a buydown arrangement, a builder, seller, or buyer (or even 
an employer that transfers someone who wants to buy a home) pays a lump-sum (a form of “discount points”) at the time a loan is originated, in return for lower payments during part or all of the loan’s life.  One recent plan, the “2 – 1 buydown,” has a rate that rises by 1% (100 basis points) each year for two years before leveling off for the remainder of the amortization period.    

B.  A second way to classify mortgage loans is by the property included as security
1.  Package Mortgage – some personal property may be included

2.  Blanket Mortgage – more than one property serves as security for the same loan

3.  Open-end Mortgage – the borrower can borrow added funds, up to the original total, as the principal balance is reduced through the payment stream

4.  Purchase Money Mortgage – the home seller “lends” the buyer the money to buy, either because the buyer can not borrow elsewhere or because the seller is in the real estate business and wants favorable “installment sale” treatment.
5.  Senior (first) vs. Junior (second) Mortgage – more than one loan can be extended based on the value of a particular property.  But if the borrower is unable to make payments on all such loans, the first mortgagee’s claim must be satisfied in full before the lender who holds a second, third, etc. mortgage is paid anything.  In a somewhat recent innovation called the piggyback loan, a lender provides both a first mortgage loan for 80% of the home’s value (which is sold in the secondary market) and a second mortgage loan for 15% of the home’s value (which the lender keeps in its own portfolio), so borrower needs only a 5% down-payment.  This arrangement is said to give borrowers a sometimes-attractive alternative to buying private mortgage insurance.  (The borrower is likely to enjoy a more favorable interest rate or other terms, of course, if the combined loan-to-value or CLTV ratio for all loans secured by the home does not exceed 80%.)    
A second mortgage loan may also be in the form of a “home equity loan,” with the borrower getting additional money based on the difference between the home’s value and the amount still owed on the first mortgage loan.  A home equity loan could also come in the form of a home equity line of credit (HELOC), with the borrower getting no money at the loan’s closing, but getting the right to borrow later, perhaps under a credit card arrangement, up to a pre-determined amount (again, based on the difference between the home’s value and the amount still owed on any existing mortgage loans).  Payments on a home equity loan might be fully amortizing, or could be interest-only with an ultimate balloon payment of all principal owed.  An annual interest rate 200 to 300 basis points above the “prime” rate (which itself often is set at 300 basis points above the federal funds rate) is not unusual for home equity lines of credit.  
6.  Wrap-around Mortgage – the borrower obtains a second mortgage loan, then makes one monthly payment to the second mortgage lender, who in turn makes the needed payment on first mortgage loan.  (This arrangement assures the second lender that the senior loan is being paid.) 

7.  Construction loan – this type of loan finances a new building during the construction phase.  The growing value of the improvements serves as collateral.  The long-term financing that begins after the construction is complete is a “takeout” (or permanent) loan.  

8.  Hybrid Financing Options (HFO) – these arrangements allow the home owner to borrow using assets other than the home as collateral.  In some cases the borrower pays only interest during the loan’s life, and then makes a 100% balloon payment using these other assets’ values (investment portfolios, bank deposits, life insurance policies).  

One version is the Pledged Asset Loan (PAL): A home buyer can borrow 100% of the home’s value if the borrower or a friendly party pledges a CD (if a bank arranges the loan), or stocks/ bonds/mutual fund shares (if a securities firm arranges the loan), as additional collateral.  If securities other than CDs serve as the collateral, then usually the amount borrowed can be no more than about 70% of those securities’ value (to allow for some value decline without bringing the loan-to-value [L/V] ratio above 20%), and the agreement may call for added securities to be pledged if those already pledged fall substantially in value.  PALs are often structured as 5/1 ARMs.  They allow the borrower to keep financial assets without having to pay the private mortgage insurance (PMI) premiums typically required on high L/V loans. 

In one variation, the borrower pays only interest for the first 5 – 7 years and then the payments rise high enough to amortize all principal over the loan’s remaining life.  The lender may require a higher down payment and charge higher origination fees.
C. A third way to classify mortgage loans is by government guarantee or insurance
1.  FHA-insured

2.  VA-guaranteed

3.  Conventional (means simply that it has no government agency insurance/guarantee; a conventional loan could be a FRM, ARM, GPM, etc.).
II.  A few final interesting notes:

A.  Your loan’s remaining principal balance can be valuable information to have.  Under a law passed in the late 1990s your bank must stop making you pay for private mortgage insurance (PMI) when your equity reaches 22%, based on the original property value and original loan balance.  Another possibility for terminating your need to pay for PMI is to get an appraisal showing that your equity has risen to 20% of the purchase price (unless you have been late with payments or the appraisal is thought to be defective).

B.  Leasing sometimes is a useful real estate financing tool for businesses.  They can “borrow” 100% of the price of a property, thereby freeing funds for other uses, and sometimes can deduct all of the lease payments from income for income tax purposes.

C.  Interesting special situations: 

· Problems arose in the recent mortgage lending crisis from “low-doc” (low-documentation) loans, with less documentation than Fannie Mae and Freddie Mac required.  They could 
be arranged more quickly for the borrower, and sometimes worked well for self-employed borrowers or others whose income varies from year to year and thus is difficult to document, especially if the borrower has a strong credit history.  But the lender’s risk obviously can 
be higher than for standard loans (these are often classified as alternative documentation or “Alt-A” loans, a step above subprime), so the interest rate generally is higher as well, unless the borrower has a sufficient down payment and a strong credit history.  In the worst cases these arrangements were “no-doc” or “liar’s loans,” or even “Ninja” loans (no income, job, assets), with the borrower providing figures that were inaccurate, or at least inadequate for the lender to make an informed decision.  The 2014 CFPB rules likely will put an end to all of these products.  
· By mid 2011, when banks’ tough lending standards made it difficult for many buyers to qualify for loans, an active market in “hard-money” loans emerged.  These high-interest rate, low loan-to-value, generally short term (perhaps 3 to 60 month) loans were provided by individuals and coordinated through mortgage loan brokers.  Lenders enjoyed high interest rates (in the 10 to 15% annual range in many cases) because the borrowers could not get loans from traditional sources, yet default rates were low because the borrowers were making substantial down payments, and buying at bottom-of-the-market prices. (Note that “jumbo” loans that can not be sold to Fannie Mae/Freddie Mac often require higher down payments, such as 30%, although by late 2014 some large lenders offered 15% down payment options.) 
· A “hard money” loan is based on the market value a real estate appraiser estimates a home will have after some substantial improvements are made.  These loans are nonrecourse: the “hard” asset (the house) alone, and not the borrower’s financial resources, assures the lender of repayment.  Documentation therefore is focused more on construction plans and expected costs than on the borrower’s income or credit history.  Hard money loans are short-term (typically 12-month), and can carry high interest rates, points, and “processing” fees.
· Loans made to buyers of rental houses are seen by lenders as riskier than loans to owner/ occupants, because a family is less likely to default on a loan and lose the roof over its head than on an investment property.  So larger down-payments typically are required for rental property purchases than for primary residence loans, and the interest rate can be up to 200 basis points higher.  Vacation home buyers also typically must make larger down-payments.              
· Loans on mobile homes have been found to be less subject to prepayment than traditional home loans, because the smaller principal amounts involved lead to less benefit for those who refinance to lower interest rates.

· Fannie Mae has created “location-efficient” mortgage loans that allow higher loan-to-value ratios for families living near bus or train stations in large urban areas.  The logic is that someone who does not have to spend money maintaining a car can afford to spend more servicing a mortgage loan.
· HUD’s “teacher next door” and “officer next door” mortgage lending programs let teachers and police officers buy HUD-owned homes in the economically-depressed jurisdictions where they work for half of HUD’s asking price.  A special Freddie Mac program lets police/fire, teachers, and health care workers buy houses with very low down-payments.   
· Fannie Mae has a “timely reward” program for people with some credit history problems.  The borrower’s interest rate is reduced if there are no late payments in the first two years of the repayment period. 

· At least one major lender has offered loans on solar-heated houses with favorable terms, on logic that lower energy bills will leave home owner with more to spend on loan payments.

· Features and documentation on a mortgage loan between family members must be similar to those on a standard loan (including an interest rate at least as high as the Applicable Federal Rate and recording of the note with local government), or interest paid will not be deductible on the borrower’s federal income tax return.  (Interest received is taxable income to the lender whether the borrower can deduct it or not.)  This type of loan is sufficiently common that a web site called National Family Mortgage exists to handle the paper work, for a fee. 

· Loans can be hard to obtain for homes located on Indian tribal lands because of title complications, since the underlying land is owned directly by a federal government trust and only indirectly by the home owner.  But there are some lenders who specialize in making these more complex loans.
· When the Flint, MI water supply became contaminated with lead and failed EPA standards in early 2016, houses failed to meet the “livability” standards imposed by lenders and federal mortgage lending agencies, and mortgage loans became difficult to obtain. 

· Through the Federal Housing Administration’s FHA 203(k) lending plan a borrower can get a loan that pays for needed renovation work on top of the house’s purchase price.   
· Freddie Mac has developed an Islamic mortgage loan, designed to comply with Islamic law’s prohibition on the explicit charging or paying of interest.  The home buyer and the lender become joint owners, and each month the buyer makes a principal payment plus a rent payment for using the lender’s portion of the property. 

· During the early 2000s mortgage market turmoil, Fannie Mae and Freddie Mac started levying extra fees on a borrower who refinanced and took more than the amount owed on the old loan – a “cash-out” refinancing – because of higher perceived risk.

· This period also saw implementation of the federal government’s Hope for Homeowners program, in which borrowers can try to avoid defaulting by replacing their existing loans with 30-year, fixed-rate FHA loans, if the lenders will voluntarily reduce the principal to 90% of the home’s value.   

· The recent crisis also has raised the specter of “cramdowns,” the name given to the process in which a judge in a bankruptcy proceeding unilaterally rewrites terms of a mortgage loan to benefit the borrower.  A cramdown is a legally mandated loan modification; the court decides to reduce the borrower’s interest rate, extend the repayment period, or reduce the amount of principal owed, and the lender has no say – the new terms are simply “crammed down the lender’s throat.”  Cramdowns were used on some income property loans in the early 1990s, but the recent real estate and mortgage market turmoil has led courts and legislators to discuss their renewed use with home mortgage loans as well.   

· Charitable Gift Mortgage Programs: These plans seem largely to have disappeared.  In their heyday in the early to mid 2000s, a home seller (sometimes a builder) registered with a charitable agency, such as Nehemiah or Illinois-based Partners in Charity.  A buyer who was approved by the agency would buy a house from a registered seller.  The agency gave the buyer enough money for the down-payment and closing costs (roughly 5% of the purchase price), so the buyer needed no money for the transaction; lenders willingly lent because of FHA backing.  Then the seller made a tax-deductible donation equal to the down-payment and closing costs (plus a small premium) for the charitable agency to use in later transactions.  These programs were controversial; one problem was that sellers tried to tack their added costs on to the prices they charged.  Government auditors also felt that these programs had excessive default rates.  IRS rulings ultimately led to these programs’ demise.  
· Lease/Purchase Programs:  Traditional “rent-to-own” programs involving private landlords have been seen as sometimes overly burdensome on tenants (who pay higher rent to have the option to buy, and lose the extra sums paid if they ultimately do not buy).  Local housing authorities have begun working with Fannie Mae to further promote home ownership; the housing authority is initially the official borrower/owner, while the home occupant pays rent for 1 – 3 years until a solid payment history has been established.  Another rent-to-own option has emerged through private investment companies.  In one plan, the company buys a house the client identifies through a real estate agent in a participating community, and then rents it to the client for up to five years, with both the monthly rent and the purchase price rising each year until the occupant either buys the house or moves.
· If a boat has sleeping, cooking, and bathing/toilet facilities it can qualify as a home, and interest paid on a supporting loan can be deductible on the borrower’s federal income tax return.  Boat loans require title searches just like loans on more typical homes do, and the terms tend to include 20-year maturities and fixed interest rates.     
· High-End Motor Homes (think of the vehicles musical groups travel in, with values of up to $2 million): Loans for these vehicles seem to be in some ways like car loans and some ways like traditional home mortgage loans.  Amortization periods can be up to 20 years, interest rates can be fixed or variable.  Lenders have experienced low default rates on these loans.
· While payments on home, car, and student loans are almost always made monthly, payments on some types of loans can be structured to occur quarterly, semiannually, or even annually to match the borrower’s expected cash inflows (vineyard and other agricultural loans can be an example, with annual payments made from the cash the borrower collects at harvest).   
D.  Prepayment Penalties.  Federal law prohibits early repayment penalties on prime single-family home loans backed by FHA/VA or offered by federally chartered credit unions; state laws often prohibit such penalties; and in 1980 Fannie Mae and Freddie Mac have stopped buying loans that penalize prepayment.  So prepayment penalties typically are non-existent with single-family home mortgage loans, but there can be some exceptions.  One is “sub-prime” loans made to borrowers without strong credit histories (the penalty – perhaps six months of interest – may stay in force for a few years, perhaps until the “teaser” rate period ends); another is loans made directly by home sellers to buyers.  Some state laws also allow prepayment penalties as long as the contract interest rate is not excessively high.  A penalty also can be negotiated in return for a lower contract interest rate, a situation that protects a lender from some reinvestment rate risk while benefiting a borrower who is sure that he/she will remain in the home for several years.  When penalties exist, they typically apply for 5 – 7 years and are levied as a percentage of the loan’s remaining principal. 

E.  In recent periods, lenders (especially Internet-based) have tried some creative lending ideas, such as portable loans (the borrower pays a slightly higher interest rate and then is able to apply the remaining balance to a new purchase) and loan terms that reflect the borrower’s geography (for example, if the borrower lives in a part of the country where fewer borrowers tend to prepay their loans, a lower interest rate might be offered).  

F.  Interesting income tax issues that we must consider:

· A home-owning borrower can deduct mortgage loan interest from adjusted gross income in computing federal income tax, but can deduct only the interest actually paid.  So a loan with a lower interest rate may not be as cheap as it seems.  It can be economically unwise to refinance to a lower interest rate if the new loan’s origination cost is high, the interest rate reduction is modest, or the borrower does not expect to remain in the house for a long period.  Refinancing a mortgage loan actually is a net present value decision: we compare the present value of the savings stream (lower payments) to the project’s cost, to see whether making the change would increase the borrower’s wealth (positive NPV).  
  

· It is not always wise to prepay your mortgage loan in order to reduce the number of interest dollars paid.  Because of tax deductibility and the strong collateral, borrowing against your home’s value typically is your cheapest form of available credit.  You would not want to pay more on your mortgage loan each month by running up your credit card bills at 19% non-deductible interest.  (Do not try to make the decision based on the number of dollars of interest paid over the loan’s life – remember that you always pay interest only on the loan’s remaining outstanding principal balance.)

But do not take the argument too far.  People sometimes say something like, “If you owe $100,000 on a 7% APR mortgage loan and you inherit $100,000, you are better off putting the money in a growth stock mutual fund with an expected return of 12% APR than paying off the loan; you can earn a 5% spread”  The problem here is that the investor would be crossing risk classes; the mutual fund is a risky instrument, but the mortgage loan is risk-free: we know with certainty that the regular payment will be due next month.     

· Cash vs. accrual accounting issues – on a GPM, for example, the amount owed is increased by the interest shortfall, so the borrower incurs an interest charge.  But it can’t be deducted by the borrower (cash basis) during that tax year because it wasn’t actually paid yet.  At same time, it is not received by the lender, but must be treated by the lender (accrual basis) as income.  The borrower also cannot deduct as interest the amount added to principal owed on a PLAM, even though it takes the place of higher interest payments.     

Appendix A: Computing Payments for Graduated Payment Mortgage Loans
The computation of the monthly payments on a Graduated Payment Mortgage (GPM) loan is an example of a deferred annuity, an interesting time value of money application.  Consider FHA’s Section 245 GPM, with payments that grow by 7.5% per year for 5 years before leveling off for years 6-30.  (A GPM structure could have the payments rising every year throughout the loan’s life, but the market seems to favor having level payments after a few years.)  To compute the payment for this type of GPM (or the payment for any loan), we want the amount lent to equal

PV of yr. 1 payment stream + PV of yr. 2 payment stream + PV of yr. 3 payment stream +

PV of yr. 4 payment stream + PV of yr. 5 payment stream + PV of yrs. 6 - 30 payment stream.
If the loan carries an 8% APR nominal annual interest rate (monthly rate of .08 ÷ 12 = .006667), the present value of year 1’s stream of twelve equal monthly payments is

PMT1  x  [image: image24.png]1\
(omezm
006667



 =  PMT1  x 11.49578

Now note that the payment for year 2 (we can call it PMT2) is PMT1 x (1.075), but also note that year 2’s twelve payments do not begin (the stream is deferred) until after 12 months have passed.  The PV of the year 2 payment stream therefore is 

PMT1 x (1.075)  x  [image: image26.png]1\
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 x [image: image28.png]( 1 )12
1.006667.



  = PMT1  x 11.41087
Note that the payment for year 3 (PMT3) is PMT1 x (1.075)2, but that the third year’s twelve payments do not begin until after 24 months have passed.  The PV of the year 3 payment stream therefore is 

PMT1 x (1.075)2  x  [image: image30.png]1\
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 x [image: image32.png]( 1 )24
1.006667.



   = PMT1  x 11.32658

Note that the payment for year 4 (PMT4) is PMT1 x (1.075)3, but that the fourth year’s twelve payments do not begin until after 36 months have passed.  The PV of the year 4 payment stream therefore is 

PMT1 x (1.075)3  x  [image: image34.png]1\
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1.006667.



   = PMT1  x 11.24292

The payment for year 5 (PMT5) is PMT1 x (1.075)4, but that the fifth year’s twelve payments do not begin until after 48 months have passed.  The PV of the year 5 payment stream therefore is
PMT1 x (1.075)4  x  [image: image38.png]1\
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006667



 x [image: image40.png]( 1 )43
1.006667.



   = PMT1  x 11.15987

Finally, the monthly payment applying in years 6 – 30 (PMT6) is PMT1 x (1.075)5.  That payment amount will be received 300 times instead of 12, but the first of these (made in the first month 
of year 6) does not occur until after 60 months have passed.  The PV of the year 6 – 30 payment stream therefore is 

PMT1 x (1.075)5  x [image: image42.png]006667



 x [image: image44.png]( 1 )60
1.006667.



   = PMT1  x 124.84959

So we see that for an 8%, 30-year GPM with payments increasing 7.5% per year for 5 years and then leveling off, we have:

Loan Amount = PMT1  x (11.49578 + 11.41087 + 11.32658 + 11.24292 + 11.15987 + 124.84959) 
= PMT1 x 181.48561
So the loan amount ÷ 181.48561 (which equals loan amount x .0055101) is the first payment.  For a $100,000 loan, we have a payment of $100,000 ÷ 181.48561 = $551.01.

The monthly payments then grow each year by 7.5%:


The monthly payment in year 1 is 



$551.01


The monthly payment in year 2 is $551.01 x 1.075 = 
$592.33


The monthly payment in year 3 is $592.33 x 1.075 = 
$636.76


The monthly payment in year 4 is $636.76 x 1.075 = 
$684.52


The monthly payment in year 5 is $684.52 x 1.075 = 
$735.86


The monthly payment in years 6 – 30 is $735.86 x 1.075 = 
$791.05

Check the solution by taking the present value of each payment stream, and verifying that the sum of the present values is $100,000:

($551.01 x 11.49578) + ($592.33 x 10.61476) + ($636.76 x 9.80126) + ($684.52 x 9.05011) + ($735.86 x 8.35652) + ($791.05 x 86.96506) = $6,334.29 + $6,287.44 + $6,241.05 + $6,194.98 + $6,149.23 + $68,793.71 = $100,000.  (
Let’s try to find a formula for computing the first year’s monthly payment.  We can summarize what we’ve done so far as: 

PMT1 = Original Loan Principal ÷ 
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We can state it more simply as 

PMT1 = Loan Amount  ÷  
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with g = growth rate; r = monthly interest rate; and m = 12 if n ( 4, m = 300 if n = 5.

Appendix B: Net Present Value of Refinancing a Mortgage Loan
Problem 7 in the Topic 11 problem set deals with refinancing a fixed-rate, fixed-payment mortgage loan with a new fixed-rate, fixed-payment loan carrying a lower interest rate.  The question of whether to refinance can be examined in an NPV context; is the present value of the benefits of refinancing (the PV of the expected savings stream) greater than the present value 
of the costs of replacing the loan, such that refinancing increases the borrower’s wealth?  The Problem 7 situation contains a few “bells and whistles” that can make the examples hard to follow; we can introduce the idea by working with some simpler situations here.  

Case 1: Let’s say the borrower still owes $218,282.06 on a 30-year loan with a 7.5% APR that he obtained 3 years ago.  The replacement loan would be for the same $218,282.06 amount, have a 27-year life and a 6.6% APR, and the borrower would take money from his bank account to pay $9,250 in new loan origination fees.  What would be the net present value of refinancing?

Step 1: Compute the monthly payments on the existing loan and the possible replacement loan.  The current loan’s monthly payment (with monthly r of .075 ÷ 12 = .00625, and 27 x 12 = 324 months of payments remaining) is 
PMT 
[image: image47.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

÷

ø

ö

ç

è

æ

-

00625

.

00625

.

1

1

1

324

 = $218,282.06
PMT  x  138.747475  = $218,282.06
So  PMT = $218,282.06 ÷ 138.747475 = $1,573.23 . 

(The present value of 360 payments of $1,573.23 was the loan’s original principal of $225,000, but of course the amount still owed today is merely the present value of the remaining stream of 27 years or 324 months worth of $1,573.23 payments; we need not know the amount originally borrowed to be able to compute the monthly payment – see your fixed-rate loan spreadsheet.)         
The replacement loan’s monthly payment (with monthly r of .066 ÷ 12 = .0055, and 27 x 12 = 324 months of payments – yes, we are assuming that in today’s world he can get a 27-year loan) is 

PMT 
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 = $218,282.06

PMT  x  151.068188 = $218,282.06
So  PMT = $218,282.06 ÷ 151.068188 = $1,444.92 . 

Step 2: Compute the present value of the savings stream created by the lower payments on the new, lower-rate loan.  Replacing the loan would result in a monthly savings of 
$1,573.23 – $1,444.92 = $128.31
every month for 27 years (324 months).  The present value of a stream of 324 inflows, discounted at the risk-free interest rate (let’s say it is 3% per year APR, or .25% per month) is

$128.31 
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$128.31 x 221.876815 = $28,469.01
Here we discounted at a risk-free rate because the monthly savings of $128.21 would be guaranteed if the loan carrying the higher interest rate were replaced with the lower-rate loan.  (Using the risk-free rate is a departure from standard practice, which is to use the current mortgage lending rate.)   
Step 3: Compute the net present value: PV of the benefits minus PV of the costs (with the only cost here being the $9,250 cost of getting the new loan): 

PV of Inflows (benefits) – PV of Outflows (costs) =

$28,469.01 – $9,250 = $19,219.01 NPV

NPV is positive; replacing the loan adds approximately $19,000 to the home owner’s wealth, per this analysis.  (Using the current 6.6% APR mortgage lending rate to discount the savings stream yields a smaller $10,133.56 NPV.  We make the case for discounting at the risk-free rate because you would need $28,469.01 in the bank to generate an assured $128.21 per month for 27 years.)

Case 2: Here the borrower still owes $218,282.06 on the original 7.5% APR loan, and would still get a $218,282.06 replacement loan at a 6.6% APR, but now he finds that 27-year loans are not offered, so he must get a 30-year replacement loan.  [Caveat: the idea of loans available only for 30 or other “round” numbers of years may be a vestige of the past.  By mid 2012 Quicken Loans advertised that its “YOURgage” loan could carry any amortization period choice ranging from 8 to 30 years, and a Bloomington lender told me that his bank could structure payments over any amortization period the borrower chose.]  The good news is that the monthly payment on the new loan is even lower, because payments will be spread over 30 years rather than 27.  But the accompanying bad news is that in 27 years he will still owe three years worth of the (smaller) monthly payments, whereas if the original loan were maintained he would be payment-free in 27 years.  Again the only cost of refinancing is the $9,250 in expected origination fees on the new loan, taken from the borrower’s bank account.  What would be the NPV of refinancing?

Step 1: Compute the monthly payments on the existing loan and the possible replacement loan.  The current loan’s monthly payment, as computed in Case 1 above, is $1,573.23.  The monthly payment on the replacement loan (with monthly r of .066 ÷ 12 = .0055, and now 30 x 12 = 360 months of payments) is 

PMT 
[image: image50.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

÷

ø

ö

ç

è

æ

-

0055

.

0055

.

1

1

1

360

 = $218,282.06

PMT  x  156.578125 = $218,282.06
So  PMT = $218,282.06 ÷ 156.578125 = $1,394.08 . 

Step 2: Compute the present value of the savings stream created by the lower payments on the new, lower-rate loan.  Replacing the loan would result in a monthly payment savings of 

$1,573.23 – $1,394.08 = $179.15
every month for 27 years (324 months).  The present value of a stream of 324 inflows, again discounted at the risk-free interest rate of 3% per year APR, or .25% per month, is

$179.15 
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$179.15 x 221.876815 = $39,749.23
Step 3: Compute the present value of the obligation to make three additional years (36 months) worth of payments, which would not be required if the original loan were kept, starting 27 years (324 months) from now.  (This obligation to start making 3 years of added payments at a future date is computed as the present value of a deferred annuity.)  Because the obligation to make this stream of payments is assured (unless the borrower pays the remaining principal as a lump sum, an action that has the same present value as making the 36 payments), we again use the risk-free rate for discounting:  
– $1,394.08 
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 = TOT
– $1,394.08 x 34.386465 x .445308 = – $21,346.91
Step 4: Compute the net present value: PV of the benefits minus PV of the costs (which now is both the $9,250 cost of getting the new loan and the $21,346.91 PV of the obligation to make the additional three years of payments): 

PV of Inflows (benefits) – PV of Outflows (costs) =

$39,749.23 – $9,250 – $21,346.91 = $9,152.32 NPV

Again NPV is positive, replacing the loan adds approximately $9,000 to the home owner’s wealth, per this analysis.  (Using the current 6.6% APR mortgage lending rate to discount the savings stream and the obligation to make the extra payments yields a $10,132.57 NPV – a higher NPV measure, because we discount the obligation to make the 36 months of added payments at a higher rate, treating it as less burdensome today.)
Case 3: Once again the borrower still owes $218,282.06 on the original 7.5% APR loan, and would have to get a 30-year replacement loan of $218,282.06 at a 6.6% APR, but now he starts thinking that when he retires in 16 years he will probably sell the house and move to a warmer area.  So now the impact of refinancing relates both to the difference in the old and new loans’ payments (albeit over 16, not 27, years) and to the difference in the principal that would be owed in 16 years under the two loan possibilities.  Again the only direct cost of refinancing is the $9,250 in expected origination fees on the new loan; what would be the NPV of refinancing?

Step 1: Compute the monthly payments on the existing loan and the possible replacement loan.  As in Cases 1 and 2 above the current loan’s monthly payment is $1,573.23, and as in Case 2 above the replacement loan’s monthly payment is $1,394.08.  

Step 2: Compute the present value of the savings stream created by the lower payments on the new, lower-rate loan.  As in Case 2 above, replacing the loan would result in a monthly savings of $1,573.23 – $1,394.08 = $179.15.  But now the savings is expected to be realized only for 

16 years, or 192 months.  The present value of a stream of 192 inflows of $179.15 each, again discounted at the presumed risk-free interest rate of 3% per year APR, or .25% per month, is

$179.15 
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$179.15 x 152.338338 = $27,291.41
Step 3: Compute the present value of the difference in principal still expected to be owed after 16 years.  If the original loan were kept in place, then in 16 more years we would be 19 years into the original amortization schedule.  19 years = 228 months into the original 7.5% APR loan (with 360 – 228 = 132 months remaining), he would still owe
$1,573.23
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[image: image55.wmf](

)

(

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

-

-

1

00625

.

1

1

00625

.

1

1

324

192

 OR $225,000
[image: image56.wmf](

)

(

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

-

-

1

00625

.

1

1

00625

.

1

1

360

228

= $141,122.35
(We can think of 16 years from now being 192 months into the loan’s remaining 324 month life, or 228 months into its original 360 month life.)  Then in 16 years the amount he would owe on that new loan (192 months into its 360-month life, thus with 168 months remaining) would be:
$1,394.08
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So in 16 years $152,604.78 – $141,122.35 = $11,482.43 more in principal will still be owed (think of it as that much less he would pocket from the home sale proceeds) if he switches to the new, lower-rate loan.  That amount’s present value, based again on our .25% per month risk-free discount rate, is 
– $11,482.43 
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Thus refinancing imposes an additional cost with a $7,109.39 present value that results from expecting to owe an added $11,482.43 when the home is sold in 16 years.    

Step 4: Compute the net present value: PV of the benefits minus PV of the costs (which now include both the $9,250 cost of getting the new loan and the $7,109.39 PV of the greater principal balance to be owed in 16 years): 

PV of Inflows (benefits) – PV of Outflows (costs) =

$27,291.41 – $9,250 – $7,109.39 = $10,932.02 NPV

Again NPV is positive, replacing the loan adds approximately $11,000 to the home owner’s wealth, per this analysis.  (Using the current 6.6% APR mortgage lending rate to discount the savings stream and the obligation to make the extra payments yields a smaller $7,953.99 NPV.)  It should not be surprising that the NPV is lowest in this third case, because the benefit of lower monthly payments is expected to be realized for a shorter time period. 
Case 4: Breakeven period.  Here, as in Case 1 above, $218,282.06 is still owed on the original 7.5% APR loan, and a replacement loan of $218,282.06 would be amortized over 27 years at a 6.6% APR, so replacing the loan would result in a monthly savings of $1,573.23 – $1,444.92 = $128.31.  The borrower wonders: how long would it take, in time value-adjusted terms, to break even by refinancing?  (A simple “payback” period of $9,250/$128.31 = 72.06 months, or about 6 years, understates the true breakeven period because it does not take into account a recouping of the borrower’s cost of money.)  Again the only direct cost of refinancing is $9,250 in expected origination fees for the new loan.  How many months does it take for inflows of $128.31 per month to cover a $9,250 outlay?  If we view the borrower’s cost of money as a risk-free 3% APR, the answer is 
$128.31 
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n (–.002497) = –.198729
n = .198729 ÷ .002497 = 79.583235, or just under 80 months (about 6 years and 8 months)

If we follow the standard approach of using the current mortgage lending interest rate of 6.6% APR as the discount rate, the answer becomes a longer 

$128.31 
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n = .505010 ÷ .005485 = 92.072335, or just over 92 months (about 7 years and 8 months)

The lower answer in the low discount rate case is consistent with the argument that refinancing to lower payments provides the borrower an assured monthly savings, such that refinancing can be more beneficial than the standard analysis indicates.  Using a risk-free discount rate shows refinancing to provide a higher NPV and shorter breakeven period than analysis based on a current mortgage lending market discount rate would show.   
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