Mortgage Borrowing




Mortgages

A home mortgage is a type of loan
specifically designed to finance home

purchases. Mortgages have the
following characteristics:

The house purchased acts as collateral.

The interest rate is expressed as an APR, and payments are
monthly.

Fixed-rate mortgages have a fixed rate over the term of the
mortgage, while adjustable-rate mortgages (ARMs) have interest
rates that change with the rate in the economy.

Lenders often require a down payment to help protect themselves
against depreciation in the house’s value in the event of foreclosure.

Mortgage interest payments are tax deductible in the US (many
changes in the tax law in 2018).




Mortgage Payments




Calculate a mortgage payment

A fixed-rate mortgage loan is a good example of an instaliment
loan with a fixed monthly payment. Being able to calculate a
mortgage payment can give a consumer an idea of whether a
mortgage is affordable given their budget. The following example
demonstrates how to calculate a mortgage payment.

A prospective home-buyer is considering purchasing a $240,000 home. She
has sufficient savings to make a 20% down payment and intends to do so. She
plans to finance the remaining amount with a fixed-rate mortgage. After
consulting the web sites for a few banks in her area, she estimates that she
could secure a 30-year mortgage at an APR of 4.5%.

Because the bank requires a 20% down payment, the buyer must pay $48,000
of the house price up front (0.20 * $240,000 = $48,000). She may borrow the
remaining $192,000 from the bank.

This is a simple financial calculator problem. Let’s calculate the mortgage
payments.




Calculate a mortgage payment

Over the span of 30 years, there will be 360 monthly payments. The
mortgage loan will therefore have the following cash flow diagram:

The monthly payment can be solved for by using a financial calculator:

Time Value of Money

P/Y 12
PV $192,000
N 360
FV $0
I/Y 4.5%

PMT= -$972.84




Calculate a future mortgage balance

A financial calculator can also be used to calculate a future
mortgage balance. This can be helpful for future planning.

In the example above, we found that a borrowing $192,000 with a 30-
year mortgage at an APR of 4.5% requires monthly payments of
$972.84. The buyer instead elects to make $1,200 payments to reduce
the balance more quickly, and she plans to sell the house in five

years.

If she does so, she will owe $159,800 on her mortgage when she sells
the house. She must use some of the proceeds from the sale to pay this
remaining balance. This can be calculated with a financial calculator:

Time Value of Money

P/Y 12
PV $192,000
N 60
PMT -$1,200
I/Y 4.5%

FV= $159,770.13




Mortgage amortization

New homeowners are often shocked at how much of their first
payment goes toward interest.

In the first $973 payment on the 30-year mortgage above, $720 of

this is interest. The balance is only reduced by $253 in the first

month.

This, however, is a part of loan amortization, and, as we saw
earlier, the portion of the payment that goes to principal increases

over time:

Loan Amortization on a 30-year Mortgage
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Interest cost of a mortgage

The interest expense of a mortgage is

very Iarge. In the last example, interest Interest on a 30-year Mortgage
payments cost $158K over the life of the
mortgage. This implies a total cost of
$350K to repay a $192K loan!

This is the cost of borrowing over a long
time horizon; the interest expense is
substantial. That does not mean itis BTotal Interest  Totdl Principa
necessarily a bad deal financially:

If a homebuyer does not have sufficient savings, a mortgage allows
the buyer to enjoy the benefits of homeownership without having to
wait several years to accumulate savings.

These benefits may justify the large interest expense.
The important thing is that you, as a buyer, understand these costs!




Affordable House Prices




Your affordable home price

Mansion? Apartment?

House?
Shack?




Calculating your affordable home price

Given the monthly payment you can afford, you can also calculate
the most expensive home you can buy.

For example, if you could afford a $1,000 monthly payment, you
can buy a $208,490 house with a 6% APR 30-year mortgage with
a 20% down payment.

As a quick rule of thumb, your mortgage payment should not be
greater than 20-30% of your monthly income.

The chart below shows the house prices different monthly
payments can buy.

Affordable House Price
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Calculating your affordable home price

$5,000 payments can support:

To calculate how much $5,000 a month can buy, for example, with a 30-
year mortgage that charges 6% APR and requires a 20% down
payment, first use a financial calculator to find the amount of borrowing

Time Value of Money
P/Y 12
PMT -$5,000

N 360
FV $0
I/Y 6%
PV= $833,958.07

minus the 0.20 down payment):

$833,958.07

0.80

Note this is the amount that is borrowed after the down payment. To
find the price before the down payment, divide this number by 0.80 (1

= $1,042,447.59




Mortgage payments versus other loans

Earlier, we saw that the $1,213 monthly payment on a $100,000
student loan could be used to pay the mortgage on a $253,000
house. How can a payment finance almost three times as much
house as it can schooling?

First, because of the down payment, the loan is not financing the
full $253,000 price of the house. Only about $200,000 is actually
borrowed with the mortgage.

Second, the APR on a mortgage is generally much lower than on
other types of consumer loans. This is because the loan is
secured by the home, and so it is less risky to the lender.

Third, mortgage loans are longer than other types of loans, so the
monthly payment for a given balance is smaller. Because of this,
however, the total interest expense on the mortgage loan is
greater: on the ten-year student loan the interest expense is
$45,560 but on the 30-year mortgage it is $183,680.




Affordability ratios

Besides the monthly mortgage payment, there are other costs of
owning a home. Banks may take these additional costs into
consideration and may apply affordability ratios before making a
mortgage loan.

Banks apply affordability ratios to determine whether a borrower
qualifies for a mortgage of a particular size.

The “housing expense ratio” stipulates that the sum of a
borrower’s monthly mortgage payments, property tax, and
homeowner’s insurance be no larger than 25-30% of the borrower’s
monthly income.

The “total expense ratio” adds in all other monthly debt payments,
and lenders generally require that this total be no more than 33-38%
of a borrower’s monthly income.




Affordability ratios

Ex. Johnny just graduated from his local community college and got a
job nearby as a mechanic with Wardwell Construction paying an
annual salary of $60,000. He has a $175 in monthly student loan
payment and a $250 in monthly auto loan payment.

He’s looking to buy a home and his bank offers to lend to him under
the following terms:

* 6% APR on a 30-year mortgage with 20% down
« Maximum housing expense ratio of 28%
« Maximum total expense ratio of 35%

Johnny finds a $215,000 house he’d like to buy. Property tax and
homeowners insurance are 1.5% and 0.4%, respectively, of the home
value per year, but payments must be made to the bank monthly. Will
Johnny’s bank lend him the money to buy this house?




Affordability ratios

Ans.

After making the 20% down payment of 0.20 * $215,000 = $43,000,
Johnny will need to borrow the remaining $172,000. His monthly
payment will be $1,031.23:

Time Value of Money
P/Y 12
PV $172,000
N 360
FV $0
I/Y 6.0%
PMT= -$1,031.23

This is only about 20% of Johnny’s $5,000 monthly income ($60,000
divided by 12). However, the bank will also consider property tax,
homeowner’s insurance, and Johnny’s other debts...




Affordability ratios

Ans. (continued)

Johnny has total debt payments of $175 + $250 = $425 per month.

Annual property tax and insurance payments are 1.5% and 0.4% of
the home price, so the monthly payments are:

Taxes = (O'f215) * House Price = 0.00125 * $215,000 = $268.75

Insurance = (0'334) * House Price = 0.00033 * House Price = $71.67




Affordability ratios

Ans. (continued)

Based on the housing expense ratio of 28%, the following must hold:

Payment + Taxes + Insurance < 0.28 * Monthly Income

Inserting the values found above, the left hand side reduces to:

$1031.23 + $268.75 + $71.67 = $1,371.65

And the right hand side reduces to: 0.28 * $5,000 = $1,400

Therefore, Johnny satisfies the housing expense ratio.




Affordability ratios

Ans. (continued)

For the total expense ratio of 35%, the following must hold:

Payment + Taxes + Insurance + Debt Payments < 0.35 x Monthly Income
Inserting the values found above, the left hand side reduces to:
$1031.23 + $268.75 + $71.67 + $425 = $1,796.65
And the right hand side reduces to: 0.35 * $5,000 = $1,750

Johnny does not meet the total expense ratio. Therefore, unless it loosens its

standards, the bank will not provide a mortgage to Johnny for purchasing the
$215,000 house.




15-Year Mortgages




15-year versus 30-year mortgages

Along with 30-year mortgages, 15-year mortgages are also
common. The payment on a 15-year mortgage is larger but the
total interest expense is less.

For a $250,000 mortgage with an APR of 5%, the monthly payment
on a 30-year mortgage is $1,342. The monthly payment on a
similar 15-year mortgage is around $600 higher at $1,977.

Time Value of Money
P/Y 12
PV $250,000
FV $0
I/Y 5.0%
N 360
PMT= -$1,342.05
N 180
PMT= -$1,976.98




15-year versus 30-year mortgages

Along with 30-year mortgages, 15-year mortgages are also

common. The payment on a 15-year mortgage is larger but the
total interest expense is less.

The payment is higher because larger payments must be made to

the principal each month to amortize the balance more quickly.

30-year Mortgage (5% APR)

Beginning Interest Principal Ending
Month Balance Payment Payment Paymen Balance
1| $250.000.00 $1,342.05 $1,041.67 $249,699.61
2| |$249,699.61 $1,342.05 $301.64  $249,397.97
3 $249,397.97 $1,342.05 $1,039.16 $302.90 $249,095.08
4 $249,095.08 $1,342.05 $1,037.90 $304.16 $248,790.92
15-year Mortgage (5% APR)
Beginning Interest Principal Ending
Month Balance Payment Payment Paymen Balance
1 $250.000.00 $1,976.98 $1,041.67 $249,064.68
2| [$249,064.68 $1,976.98 $939.21  $248,125.47
3 $248,125.47 $1,976.98 $1,033.86 $943.13 $247,182.34
4 $247,182.34 $1,976.98 $1,029.93 $947.06 $246,235.28




15-year versus 30-year mortgages

Along with 30-year mortgages, 15-year mortgages are also
common. The payment on a 15-year mortgage is larger but the
total interest expense is less.

The advantage is that, because the balance shrinks more quickly
on the 15-year mortgage, less interest will accrue on the 15-year
mortgage and the total interest expense will be lower.

30-year mortgage interest: $1,342.05 * 360 — $250,000 =$233,138

15-year mortgage interest: $1,976.98 « 180 — $250,000 =$105,856

The total interest paid on the 30-year mortgage is $233,000. On
the 15-year mortgage, it is $106,000. This is over $100,000 less!




15-year versus 30-year mortgages

Additionally, the APR on a 15-year mortgage is generally about
0.50% to 0.75% lower than on a 30-year mortgage:

Fixed Mortgage Rates

Source: Federal Reserve of Saint Louis Economic Data (FRED) and Freddie Mac

An APR of 4.25% instead of 5% on the $250,000 15-year mortgage
will reduce the monthly payment by $96 to $1,881.

This further increases the interest savings of a 15-year mortgage.




15-year versus 30-year mortgages

The following charts compare the monthly payment and total
interest expense between a 15-year mortgage at 4.25% and a 30-
year mortgage at 5%, each for $250,000.

Monthly Payments Total Payments
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15-year versus 30-year mortgages

However, a homebuyer may not be able to afford the higher
monthly payment on a 15-year mortgage.

If a buyer is only able to afford a certain
monthly payment, they will have to

settle for a smaller house if they borrow Affordable House Price

with a 15-year mortgage instead of a ($2,500 Payment)
30-year mortgage. 559K
For example, if a buyer can afford a

monthly payment of $2,500, then the s300K

largest house they could afford with a
30-year mortgage that charges a 5%
APR is $582,130 ($465,704 mortgage
with a 20% down payment of $116K).
With a 15-year mortgage at a 4.25%
APR, a $415,404 ($332K mortgage with

a $83K down payment) house is the 15-year 30-year
most expensive that they could afford.




Turning to the data

, and



http://www.usfinancialcapability.org/downloads/NFCS_2009_Natl_Exec_Sum.pdf
http://www.usfinancialcapability.org/downloads/NFCS_2012_Report_Natl_Findings.pdf
http://www.usfinancialcapability.org/downloads/NFCS_2015_Report_Natl_Findings.pdf
http://www.usfinancialcapability.org/about.php

Measuring knowledge of mortgages

“Please tell me whether this statement is true or false. A 15-year
mortgage typically requires higher monthly payments than a 30-
year mortgage, but the total interest paid over the life of the loan
will be less.”

a) True

b) False

c) Don’t know

d) Prefer not to say




Measuring knowledge of mortgages

“Please tell me whether this statement is true or false. A 15-year
mortgage typically requires higher monthly payments than a 30-
year mortgage, but the total interest paid over the life of the loan
will be less.”

a) True

b) False

c) Don’t know

d) Prefer not to say

75% responded correctly
16% responded “Don’t know”

Source: 2015 National Financial Capability Study




Financial Literacy and Mortgages

1. Those with low literacy (numeracy) are more likely to
be delinquent and default on subprime mortgages.

2. Those with low educational
attainment are less likely to

refinance mortgages during a
period of falling interest rates

Sources:
« Campbell, J. “Household Finance.” The Journal of Finance, 2006.

« Gerardi, K., Meier, S. and Goette, L. “Numerical Ability Predicts Mortgage Default.”
Proceedings of the National Academy of Sciences, 2013.




Mortgage Points




Mortgage points

Paying mortgage points is like paying some of a mortgage’s
interest up front. APR%

sl —

A point is 1% of a mortgage’s principal (ex. if a borrower pays 2 points
on $100,000 mortgage, the borrower pays the bank $2,000 at closing).

(Note that, unlike a down payment, paying points does not reduce the
loan’s starting balance.)

If a borrower pays points, the bank will reduce the interest rate on the
mortgage, and this will reduce the interest payments over mortgage’s life.

So by taking points, a borrower pays more today, but less in the future.

Is it a good deal to pay points? It depends..




Mortgage points

The following example illustrates how points work.

the APR drops to 4.5%.

No points

Consider a buyer purchasing a $300,000 home with a 30-year mortgage. The
mortgage has a 5% APR and requires a 20% down payment. With two points,

After the 20% down payment, 0.80 * $300,000 = $240,000 will be borrowed
with the mortgage. Two points will therefore cost 0.02 * $240,000 = $4,800.

If no points are taken, the monthly payment will be $1,288. If two points are
taken, the APR drops to 4.5% and the monthly payment drops to $1,216.
Taking points cost $4,800 today but will save $72 per month.

Two points

Time Value of Money

P/Y 12
PV $240,000
N 360
FV $0
I/Y 5.0%

Time Value of Money

PMT= -$1,288.37

P/Y 12
PV $240,000

N 360

FV $0
I/Y 4.5%
PMT= -$1,216.04




When to pay mortgage points

Generally, it's good to pay mortgage points if you plan to
stay in the house for a long time. If you might sell it within
the next few years, it's a bad idea to pay points.

Paying mortgage points is like paying some of your interest
expense today. In exchange for points, your interest payments will
be lower in future months.

If you take two points on a $240K mortgage, you must pay $4,800
today, but can save $72 on each monthly payment.

If you stay in the house for 30 years, you will accumulate $25,920
in monthly savings. This far exceeds the $4,800 up-front cost.

If you only stay in the house for 3 years, however, you will only
accumulate $2,592 in savings. These savings do not justify the
$4,800 up-front cost.

But since the monthly savings occur further in the future and so
have a smaller present value, we must take the time value of
money into account...




When to pay mortgage points

This first example demonstrates that it is financially cheaper
to pay points if you stay in the home for 30 years.

Ex. Consider the $240,000, 30-year mortgage with a 5% APR discussed
above. Two points cost $4,800 and drop the APR to 4.5%, resulting in a
monthly payment of $1,216.04. If the mortgage is held for 30-years, the
borrower makes the following cash flows:

The implicit APR on these cash flows is 4.67%. Because this is less than the
5% APR without points, it is convenient to take points.

(The implicit APR is greater than the advertised APR of 4.5% because the 4.5%
APR does not include the $4,800 “interest” that is paid today as points.)




When to pay mortgage points

Ex. (continued)

The implied APR can be solved for using the TVM function of a financial
calculator (note that the initial inflow of $235,200 is the $240,000 borrowed
amount less the $4,800 paid for the points):

Time Value of Money
P/Y 12
PV $235,200
N 360
PMT -$1,216.04
FV $0
I/Y= 4.67%

Thus, the implied APR is 4.67%. Because this is lower than the 5% APR
without points, it is cheaper to take points.




When to pay mortgage points

This second example shows that it is more expensive to
pay points if you sell your home after three years.

Ex. Consider the $240,000, 30-year mortgage with a 5% APR discussed
above. Two points cost $4,800 and drop the APR to 4.5%, resulting in a
monthly payment of $1,216.04. If the home is sold after three years, a balance
of $227,843 remains on the mortgage, and the borrower must make the
following cash flows:

The implicit APR on these cash flows is 5.24%. Because this is more than the
5% APR without points, it is financially more expensive to take points.




When to pay mortgage points

Ex. (continued)

This implied APR can also be solved for using the TVM function of a financial
calculator, with FV being set to the final mortgage balance:

Time Value of Money
P/Y 12
PV $235,200
N 36
PMT -$1,216.04
FV -$227,843
I/Y= 5.24%

Thus, the implied APR is 5.24%. Because this is greater than the 5% APR
without points, it is more expensive to take points.




Mortgage points

The implied APR on a mortgage after paying points decreases with the
amount of time the borrower keeps the mortgage. When the implied APR
is less than the contractual APR, the consumer benefits from taking
points.

For the mortgage described above, this happens after 56 months:

Implied APR by Paying Mortgage Points

56% o 5.6%

5.4%

52%

5.0%
5.0%
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Refinancing




Mortgage refinancing

In a mortgage refinancing, a borrower takes out a new mortgage
at a lower interest rate to pay off their old mortgage. The balance
stays the same, but because the interest rate is now lower, the
monthly payment will decline.

When is it a good idea to refinance?

Because the interest rate on the new mortgage is less than the old,
the borrower will benefit from lower payments.

The borrower may qualify for a lower interest mortgage if (a) the
mortgage rate in the economy declines or (b) his or her credit
history improves.

However, to refinance, a borrower must pay high fees and closing
costs today.

It is economical to refinance if the savings on the monthly payment
outweigh the closing costs.




Mortgage refinancing

Ex. A borrower originally borrows on a $340,000 home with the
following mortgage:

« 30-year term, 6.50% APR, and 20% down payment.
« $1,719.23 monthly payments

Ten years into the mortgage, the balance is $230,591.06 and
interest rates are such that the borrower could refinance with a 20-
year mortgage at an APR of 5.50%. There are no prepayment

penalties on his current mortgage, but the borrower would incur
closing costs of $4,200.

Evaluate the savings the borrower could realize by refinancing.




Mortgage refinancing
Ans.

Time Value of Money
P/Y 12
PV $230,591.06
FV $0
N 240
I/Y 5.5%
PMT= -$1,586.21

of money...

The new monthly payment of $1,586 is $133 less than the old payment.

Some financial advisors would apply a break-even analysis to determine that it
will take $4,200/$133 = 32 months to recoup the cost of refinancing and advise

that a consumer in this position should refinance if he or she plans to stay in the
home for another 32 months. However, such an analysis ignores the time value




Mortgage refinancing

Ans. (continued)

If the consumer plans to stay in their home for another 48 months, for example,
the monthly savings can be discounted to find the NPV of refinancing.

The cash flows will be:

« $4,200 payment today.

« $133.02 in monthly savings for 48 months.

« The borrower will owe $202,244 on his mortgage after 48 months.
This is $2,651 less than the $204,895 he would owe at this point if he
did not refinance. This $2,651 in savings is a positive cash flow.




Mortgage refinancing

Ans. (continued)

Using a discount rate of 6% (a monthly rate of 0.5%) we can find the NPV to be:

Cash Flow Worksheet

CFO
CO1
FO1
C02
FO2

I
NPV

-$4,200
$133
47
$2,748
1

0.5%
$3,550

Because this is positive, the borrower benefits from refinancing under these

conditions.




Mortgage refinancing

Ans. (continued)

The following chart illustrates the NPV of refinancing this mortgage using
different discount rate:

NPV of Mortgage Refinancing
NPV @ 3% NPV @6% ====NPV @ 12%

$25,000.00
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The longer a consumer plans to stay in the house after refinancing, the
more savings he or she will realize.




Mortgage refinancing

There are a lot of factors that influence the cost/benefit of
refinancing:

The closing costs of refinancing and any prepayment penalties on the
current mortgage. The higher the cost, the less economical is refinancing.
The decrease in the interest rate. The bigger the change in the mortgage
interest rate, the lower the new monthly payment, and the greater the
savings.

The number of years the borrower stays in the home. The longer the
borrower stays in the home, the more monthly savings will accumulate.

The number of years passed on the current mortgage. If the borrower
is far into his or her current mortgage, the future payments will be mostly
principal (because of mortgage amortization) and so the interest savings
will be small.

The term of the new mortgage. The borrower may further decrease the
new monthly payment by refinancing with another 30-year mortgage,
further decreasing the monthly payment. This, however, will start the
amortization process all over again, and increase the total interest the
borrower pays for the house in the long run.




Adjustable Rate Mortgages




Adjustable rate mortgages (ARMs)

Unlike the fixed payments on fixed-rate mortgages, the payments on
adjustable rate mortgages (ARMs) may fluctuate over time. The
interest rate on an ARM is reset periodically to match the current interest
rate in the economy, and when the interest rate changes, the monthly

payment is recalculated.

ARM contracts can be complex, and there are a number of important
terms to be aware of:

The initial rate is the beginning APR on the ARM. This may be an initially
low “teaser rate” that increases after a set period even if interest rates in
the economy are unchanged.

The index is the interest rate in the economy to which the ARM is pegged,
and the margin is the spread over this interest rate. For example, if the
current level of an ARM’s index is 4% and the margin is 3%, the APR on the
ARM will be 7%. If the index increases to 5%, the APR will increase to 8%.
The adjustment period is the frequency with which the rate is reset.

Periodic caps limit the amount by which the interest rate may increase in a
given reset, and lifetime caps limit the level to which the rate may grow.




Adjustable-rates vs. fixed-rates

The initial interest rate on ARMs is generally lower than for fixed
rate mortgages. The following chart compares the interest rate on a
typical 30-year mortgage to an ARM that adjusts yearly:

Fixed vs. Adjustable Mortgage Rates

Source: Federal Reserve of Saint Louis Economic Data (FRED) and Freddie Mac




Adjustable-rate vs. fixed-rate

Although the initial rate payment is generally lower, ARMs
are risky because the payment may rise in the future.

A couple plans to borrow $540,000 to buy a vacation home. Their
bank offers them a 30-year, fixed-rate mortgage with a 6% APR.
The monthly payment on such a mortgage is $3,238.

Another bank offers the same couple an adjustable-rate mortgage
with an initial APR of 5.5%. The interest rate adjusts yearly, but
never by more than 0.5% (periodic cap). The original payment on
this ARM would be $3,066.

In the worst case scenario, if interest rates continually increase, the
rate on this mortgage could become as high as 8.0% after five
years. At the beginning of the fifth year, the remaining balance on
the mortgage would be about $514,000 and the monthly payment
would be $3,923.

While the couple could initially save $172 per month with an ARM,
they could end up paying $685 more per month!




Adjustable-rate vs. fixed-rate

The following charts compare the annual interest payments on a
fixed-rate mortgage, an ARM when the interest rate stays flat, and
an ARM when the interest rate rises.

If rates stay flat, the ARM is less expensive. If rates increase, it
quickly becomes more expensive.




Hybrid ARMs: 5/1

A 5/1 ARM is a mortgage that stays at an initial fixed rate for the
first five years, but becomes an adjustable-rate mortgage that
adjusts yearly thereafter. A 5/1 is an example of a hybrid ARM.

Homebuyers who plan to sell their home after a few years can
benefit from the low initial rates on 5/1s without the risk of high
future payments.
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