78  Mishkin/Eakins • Financial Markets and Institutions, Seventh Edition

Chapter 14 The Mortgage Markets  77

Chapter 14
The Mortgage Markets

( Quantitative Problems

1.
Compute the required monthly payment on a $80,000 30-year, fixed-rate mortgage with a nominal interest rate of 5.80%. How much of the payment goes toward principal and interest during the first year?

Solution:
The monthly mortgage payment is computed as:


N  360;  I  5.8/12;  PV  80,000;  FV  0


Compute PMT;  PMT  $469.40

The amortization schedule is as follows:

	Month
	Beginning
Balance
	Payment
	Interest
Paid
	Principal
Paid
	Ending
Balance

	1
	$80,000.00
	$   469.40
	$   386.67
	$     82.74
	$79,917.26

	2
	$79,917.26
	$   469.40
	$   386.27
	$     83.14
	$79,834.13

	3
	$79,834.13
	$   469.40
	$   385.86
	$     83.54
	$79,750.59

	4
	$79,750.59
	$   469.40
	$   385.46
	$     83.94
	$79,666.65

	5
	$79,666.65
	$   469.40
	$   385.06
	$     84.35
	$79,582.30

	6
	$79,582.30
	$   469.40
	$   384.65
	$     84.75
	$79,497.55

	7
	$79,497.55
	$   469.40
	$   384.24
	$     85.16
	$79,412.38

	8
	$79,412.38
	$   469.40
	$   383.83
	$     85.58
	$79,326.81

	9
	$79,326.81
	$   469.40
	$   383.41
	$     85.99
	$79,240.82

	10
	$79,240.82
	$   469.40
	$   383.00
	$     86.41
	$79,154.41

	11
	$79,154.41
	$   469.40
	$   382.58
	$     86.82
	$79,067.59

	12
	$79,067.59
	$   469.40
	$   382.16
	$     87.24
	$78,980.35

	Total
	
	$5,632.83
	$4,613.18
	$1,019.65
	



2.
Compute the face value of a 30-year, fixed-rate mortgage with a monthly payment of $1,100, assuming a nominal interest rate of 9%. If the mortgage requires 5% down, what is the maximum house price?

Solution:
The PV of the payments is:


N  360;  I  9/12;  PMT  1100;  FV  0


Compute PV;  PV  136,710

The maximum house price is 136,710/0.95  $143,905


3.
Consider a 30-year, fixed-rate mortgage for $100,000 at a nominal rate of 9%. If the borrower wants to pay off the remaining balance on the mortgage after making the 12th payment, what is the remaining balance on the mortgage?

Solution:
The monthly mortgage payment is computed as:


N  360;  I  9/12;  PV  100,000;  FV  0


Compute PMT;  PMT  $804.62


The amortization schedule is as follows:

	Month
	Beginning
Balance
	Payment
	Interest
Paid
	Principal
Paid
	Ending
Balance

	1
	 $100,000.00
	$804.62
	$750.00
	$54.62
	$99,945.38

	2
	$  99,945.38
	$804.62
	$749.59
	$55.03
	$99,890.35

	3
	$  99,890.35
	$804.62
	$749.18
	$55.44
	$99,834.91

	4
	$  99,834.91
	$804.62
	$748.76
	$55.86
	$99,779.05

	5
	$  99,779.05
	$804.62
	$748.34
	$56.28
	$99,722.77

	6
	$  99,722.77
	$804.62
	$747.92
	$56.70
	$99,666.07

	7
	$  99,666.07
	$804.62
	$747.50
	$57.12
	$99,608.95

	8
	$  99,608.95
	$804.62
	$747.07
	$57.55
	$99,551.40

	9
	$  99,551.40
	$804.62
	$746.64
	$57.98
	$99,493.41

	10
	$  99,493.41
	$804.62
	$746.20
	$58.42
	$99,434.99

	11
	$  99,434.99
	$804.62
	$745.76
	$58.86
	$99,376.13

	12
	$  99,376.13
	$804.62
	$745.32
	$59.30
	$99,316.84




Just after making the 12th payment, the borrower must pay $99,317 to pay off the loan.


4.
Consider a 30-year, fixed-rate mortgage for $100,000 at a nominal rate of 9%. If the borrower pays an additional $100 with each payment, how fast will the mortgage be paid off?

Solution:
The monthly mortgage payment is computed as:


N  360;  I  9/12;  PV  100,000;  FV  0


Compute PMT;  PMT  $804.62


The borrower is sending in $904.62 each month. To determine when the loan will be retired:


PMT  904.62;  I  9/12;  PV  100,000;  FV  0


Compute N;  N  237,   or   after 19.75 years.


5.
Consider a 30-year, fixed-rate mortgage for $100,000 at a nominal rate of 9%. A S&L issues this mortgage on April 1 and retains the mortgage in its portfolio. However, by April 2, mortgage rates have increased to a 9.5% nominal rate. By how much has the value of the mortgage fallen?

Solution:
The monthly mortgage payment is computed as:


N  360;  I  9/12;  PV  100,000;  FV  0


Compute PMT;  PMT  $804.62


In a 9.5% market, the mortgage is worth:


N  360;  I  9.5/12;  PMT  $804.62;  FV  0


Compute PV;  PV  $95,691.10


The value of the mortgage has fallen by about $4,300, or 4.3%


6.
Consider a 30-year, fixed-rate mortgage for $100,000 at a nominal rate of 9%. What is the duration of the loan? If interest rates increase to 9.5% immediately after the mortgage is made, how much is the loan worth to the lender?

Solution:
The monthly mortgage payment is computed as:


N  360;  I  9/12;  PV  100,000;  FV  0


Compute PMT;  PMT  $804.62


The duration calculation is exactly the same as those done in previous chapters. However, there are 360 payments to consider. Using a spreadsheet package, the duration can be calculated as 108 months, or roughly 9 years.
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From the interest rate change, the value of the mortgage has dropped by over 4.1%.


7.
Consider a 5-year balloon loan for $100,000. The bank requires a monthly payment equal to that of
a 30-year fixed-rate loan with a nominal annual rate of 5.5%. How much will the borrower owe when the balloon payment is due?

Solution:
The required payment is computed as:


N  360;  I  5.5/12;  PV  100,000;  FV  0


Compute PMT;  PMT  $567.79


The amortization schedule is as follows:

	Month
	Beginning
Balance
	Payment
	Interest
Paid
	Principal
Paid
	Ending
Balance

	1
	$100,000.00
	$567.79
	$458.33
	$109.46
	$99,890.54

	2
	$  99,890.54
	$567.79
	$457.83
	$109.96
	$99,780.58

	3
	$  99,780.58
	$567.79
	$457.33
	$110.46
	$99,670.12

	4
	$  99,670.12
	$567.79
	$456.82
	$110.97
	$99,559.15

	5
	$  99,559.15
	$567.79
	$456.31
	$111.48
	$99,447.68

	6
	$  99,447.68
	$567.79
	$455.80
	$111.99
	$99,335.69

	7
	$  99,335.69
	$567.79
	$455.29
	$112.50
	$99,223.19

	(
	
	
	
	
	

	56
	$  93,170.80
	$567.79
	$427.03
	$140.76
	$93,030.04

	57
	$  93,030.04
	$567.79
	$426.39
	$141.40
	$92,888.64

	58
	$  92,888.64
	$567.79
	$425.74
	$142.05
	$92,746.59

	59
	$  92,746.59
	$567.79
	$425.09
	$142.70
	$92,603.89

	60
	$  92,603.89
	$567.79
	$424.43
	$143.36
	$92,460.53



Just after making the 60th payment, the borrower must make a balloon payment of $92,461.


8.
A 30-year, variable-rate mortgage offers a first-year teaser rate of 2%. After that, the rate starts at 4.5%, adjusted based on actual interest states. The maximum rate over the life of the loan is 10.5%, and the rate can increase by no more than 200 basis points a year. If the mortgage is for $250,000, what is the monthly payment during the first year? Second year? What is the maximum payment during the 4th year? What is the maximum payment ever?

Solution:
The required payment for the 1st year is computed as:


N  360;  I  2/12;  PV  250,000;  FV  0


Compute PMT;  PMT  $924.05
The required payment for the 2nd year is computed as:


N  348;  I  4.5/12;  PV  $243,855.29;  FV  0


Compute PMT;  PMT  $1,255.84

The maximum required payment for the 4th year is computed as:


N  324;  I  8.5/12;  PV  $236,551.31;  FV  0


Compute PMT;  PMT  $1,865.02

The maximum possible payment would occur in the 5th year if the 10.5% rate is required. The payment would be:


N  312;  I  10.5/12;  PV  $234,187.24;  FV  0


Compute PMT;  PMT  $2,193.93


9.
Consider a 30-year, fixed-rate mortgage for $500,000 at a nominal rate of 6%. What is the difference in required payments between a monthly payment and a bi-monthly payment (payments made twice
a month)?

Solution:
The required payment for monthly payments is computed as:


N  360;  I  6/12;  PV  500,000;  FV  0


Compute PMT;  PMT  $2,997.75


The required payment for bi-monthly payments is computed as:


N  720;  I  6/24;  PV  500,000;  FV  0


Compute PMT;  PMT  $1,498.21


Notice that this saves about $1.33/month. Often, mortgages with bi-monthly payments (automatically debited from your checking account) will offer a lower rate 
as well.

10.
Consider the following options available to a mortgage borrower:

	
	Loan
Amount
	
Interest Rate
	Type of
Mortgage
	
Discount Point

	Option 1
	$100,000
	6.75%
	30-yr fixed
	none

	Option 2
	$150,000
	6.25%
	30-yr fixed
	1

	Option 3
	$125,000
	6.0%
	30-yr fixed
	2



What is the effective annual rate for each option?

Solution:
Option 1:
(1  0.0675/12)12  1  0.069628

Option 2:
First, compute the effective monthly rate based on the points as follows:


N  360; I/Y  6.25/12; PV  150,000; compute PMT  923.58


PMT  923.58; N  360; PV  148,500; compute I/Y  0.528789%

Based on this, (1  0.00528789)12  1  0.065333

Option 3:
First, compute the effective monthly rate based on the points as follows:


N  360; I/Y  6/12; PV  125,000; compute PMT  749.44


PMT  -749.44; N  360; PV  122,500; compute I/Y  0.515792


(1  0.00515792)12  1  0.063681

11.
Two mortgage options are available: a 15-year fixed-rate loan at 6% with no discount points, and a 15-year fixed-rate loan at 5.75% with 1 discount point. Assuming you will not pay off the loan early, which alternative is best for you? Assume a $100,000 mortgage.

Solution:
Determine the effective annual rate for each alternative.


15-year fixed-rate loan at 6% with no discount points


(1  0.06/12)12 1  0.061678


15-year fixed-rate loan at 5.75% with 1 discount point


N  180;  I  5.75/12;  PV  $100,000;  FV  0


Compute PMT;  PMT  $830.41


PMT  830.41;  N  180;  PV  99,000;  FV  0


Compute I;  I  0.4921841%

(1  0.004921841)12 1  0.060687


Based on these, you will pay a lower effective rate by paying points now.

12.
Two mortgage options are available: a 30-year fixed-rate loan at 6% with no discount points, and a 30-year fixed-rate loan at 5.75% with one discount point. How long do you have to stay in the house for the mortgage with points to be a better option? Assume a $100,000 mortgage.

Solution:
The two loans have the same effective rate at the point of indifference.


30-year fixed-rate loan at 6% with no discount points:


This option has an effective monthly rate of 0.5%. Use this to back into N as follows:


N  360;  PV  99,000;  FV  0;  I  6/12


Compute PMT;  PMT  593.55


I  5.75/12;  PV  $100,000;  FV  0;  PMT  593.55


Compute N;  N  345


You will have to live in the house for more than 345 months (28.75 years) for the mortgage with points to be a cheaper option.

13.
Two mortgage options are available: a 30-year fixed-rate loan at 6% with no discount points, and
a 30-year fixed-rate loan at 5.75% with points. If you are planning on living in the house for 12 years, what is the most you are willing to pay in points for the 5.75% mortgage? Assume a $100,000 mortgage.

Solution:
30-year fixed-rate loan at 6% with no discount points:


This option has an effective monthly rate of 0.5%.


I  6.0/12;  PV  $100,000;  FV  0;  N  360


Compute PMT;  PMT  599.55


Use this to back into points as follows:


I  5.75/12;  PV  $100,000;  FV  0;  N  360


Compute PMT;  PMT  583.57


The difference over 12 years is worth:


N  144;  FV  0;  I  6/12;  PMT  599.55  583.57


Compute PV;  PV  2,249.65


If the points on the 5.75% loan are less than 2.249, the 5.75% mortgage is a cheaper option over the life of the loan.

14.
A mortgage on a house worth $350,000 requires what down payment to avoid PMI insurance?

Solution:
$350,000 ( 20%  $70,000. With this down payment, home owners are usually allowed to make their own property tax payments, instead of including it with their monthly mortgage payment.

15.
Consider a shared-appreciation mortgage (SAM) on a $250,000 mortgage with yearly payments. Current market mortgage rates are high, running at 13%, 10% of which is annual inflation. Under the terms of the SAM, a 15-year mortgage is offered at 5%. After 15 years, the house must be sold, and the bank retains $400,000 of the sale price. If inflation remains at 10%, what are the cash flows to the bank? To the owner?

Solution:

The discounted payment is calculated as:


I  5;  PV  $250,000;  FV  0;  N  15


Compute PMT;  PMT  24,085.57


The full payment is calculated as:


I  13;  PV  $250,000;  FV  0;  N  15


Compute PMT;  PMT  38,685.45


So, the bank is accepting a lower payment of $14,599.87 per year. In terms of dollars today, this is worth:


I  13%;  PMT  14,599.87;  N  15;  FV  0


Compute PV;  PV  94,349.92


The expected house price is $250,000 ( (1.10)15  1,044,312


The owner will retain $644,312.


The bank will retain $400,000.


For offering the lower rate, the bank is earning a rate of:


N  15;  PV  94,349.92;  FV  400,000,  PMT  0


Compute I;  I  10.11%, or slightly better than the rate of inflation.

16.
Consider a 30-year graduated-payment mortgage on a $250,000 mortgage with yearly payments. The stated interest rate on the mortgage is 6%, but the 1st annual payment is calculated assuming a 3% rate for the life of the loan. Thereafter, the annual payment will grow by 3.151222%. Develop an amortization table for this loan.

Solution:
The payment for the 1st year is calculated as:


I  3;  PV  $250,000;  FV  0;  N  30


Compute PMT;  PMT  12,754.81


The year 2 payment will be 12,754.81 ( (1.03151222)  12,156.75


The year 3 payment will be 13,156.75 ( (1.03151222)  13,571.35


Etc.


The amortization table is:

	
	Beginning
Balance
	Payment
	Interest
	Principal
	Ending
Balance

	  1
	$250,000.00
	$12,754.81
	$15,000.00
	($  2,245.19)
	$252,245.19

	  2
	$252,245.19
	$13,156.74
	$15,134.71
	($  1,977.97)
	$254,223.16

	  3
	$254,223.16
	$13,571.34
	$15,253.39
	($  1,682.05)
	$255,905.21

	  4
	$255,905.21
	$13,999.00
	$15,354.31
	($  1,355.31)
	$257,260.52

	  5
	$257,260.52
	$14,440.14
	$15,435.63
	($     995.49)
	$258,256.00

	  6
	$258,256.00
	$14,895.18
	$15,495.36
	($     600.18)
	$258,856.18

	  7
	$258,856.18
	$15,364.56
	$15,531.37
	($     166.81)
	$259,022.99

	  8
	$259,022.99
	$15,848.74
	$15,541.38
	$     307.36
	$258,715.63

	  9
	$258,715.63
	$16,348.16
	$15,522.94
	$     825.23
	$257,890.40

	10
	$257,890.40
	$16,863.33
	$15,473.42
	$  1,389.91
	$256,500.50

	11
	$256,500.50
	$17,394.73
	$15,390.03
	$  2,004.70
	$254,495.79

	12
	$254,495.79
	$17,942.88
	$15,269.75
	$  2,673.13
	$251,822.66

	13
	$251,822.66
	$18,508.30
	$15,109.36
	$  3,398.94
	$248,423.72

	14
	$248,423.72
	$19,091.54
	$14,905.42
	$  4,186.11
	$244,237.61

	15
	$244,237.61
	$19,693.15
	$14,654.26
	$  5,038.90
	$239,198.71

	16
	$239,198.71
	$20,313.73
	$14,351.92
	$  5,961.81
	$233,236.90

	17
	$233,236.90
	$20,953.86
	$13,994.21
	$  6,959.65
	$226,277.26

	18
	$226,277.26
	$21,614.16
	$13,576.64
	$  8,037.53
	$218,239.73

	19
	$218,239.73
	$22,295.27
	$13,094.38
	$  9,200.89
	$209,038.84

	20
	$209,038.84
	$22,997.85
	$12,542.33
	$10,455.52
	$198,583.32

	21
	$198,583.32
	$23,722.56
	$11,915.00
	$11,807.56
	$186,775.76

	22
	$186,775.76
	$24,470.11
	$11,206.55
	$13,263.56
	$173,512.20

	23
	$173,512.20
	$25,241.22
	$10,410.73
	$14,830.49
	$158,681.72

	24
	$158,681.72
	$26,036.62
	$  9,520.90
	$16,515.72
	$142,165.99

	25
	$142,165.99
	$26,857.10
	$  8,529.96
	$18,327.14
	$123,838.86

	26
	$123,838.86
	$27,703.42
	$  7,430.33
	$20,273.09
	$103,565.77

	27
	$103,565.77
	$28,576.42
	$  6,213.95
	$22,362.47
	$  81,203.29

	28
	$  81,203.29
	$29,476.93
	$  4,872.20
	$24,604.73
	$  56,598.87

	29
	$  56,598.57
	$30,405.81
	$  3,395.91
	$27,009.89
	$  29,588.67

	30
	$  29,588.67
	$31,363.96
	$  1,775.32
	$29,588.64
	$           0.00


17.
Consider a growing equity mortgage on a $250,000 mortgage with yearly payments. The stated interest rate on the mortgage is 6%, but this only applies to the 1st annual payment. Thereafter, the annual payment will grow by 5.5797%. Develop an amortization table for this loan.

Solution:
The payment for the 1st year is calculated as:


I  6;  PV  $250,000;  FV  0;  N  30


Compute PMT;  PMT  18,162.23


The year 2 payment will be 18,162.23 ( (1.055797)  17,175.63


The year 3 payment will be 19,175.63 ( (1.055797)  20,245.57


Etc.


The amortization table is:

	
	Beginning
Balance
	Payment
	Interest
	Principal
	Ending
Balance

	1
	$250,000.00
	$18,162.23
	$15,000.00
	$  3,162.23
	$246,837.77

	2
	$246,837.77
	$19,175.63
	$14,810.27
	$  4,365.36
	$242,472.41

	3
	$242,472.41
	$20,245.57
	$14,548.34
	$  5,697.22
	$236,775.19

	4
	$236,775.19
	$21,375.21
	$14,206.51
	$  7,168.70
	$229,606.49

	5
	$229,606.49
	$22,567.88
	$13,776.39
	$  8,791.49
	$220,815.00

	6
	$220,815.00
	$23,827.10
	$13,248.90
	$10,578.20
	$210,236.79

	7
	$210,236.79
	$25,156.58
	$12,614.21
	$12,542.38
	$197,694.42

	8
	$197,694.42
	$26,560.25
	$11,861.67
	$14,698.58
	$182,995.84

	9
	$182,995.84
	$28,042.23
	$10,979.75
	$17,062.48
	$165,933.36

	10
	$165,933.36
	$29,606.90
	$  9,956.00
	$19,650.90
	$146,282.46

	11
	$146,282.46
	431,258.88
	$  8,776.95
	$22,481.93
	$123,800.53

	12
	$123,800.53
	$33,003.03
	$  7,428.03
	$25,575.00
	$  98,225.54

	13
	$  98,225.54
	$34,844.50
	$  5,893.53
	$28,950.96
	$  69,274.57

	14
	$  69,274.57
	$36,788.72
	$  4,156.47
	$32,632.24
	$  36,642.33

	15
	$  36,642.33
	$38,841.42
	$  2,198.54
	$36,642.88
	$           0.00


18.
Rusty Nail owns his house free and clear, and it’s worth $400,000. To finance his retirement, he acquires a reverse annuity mortgage (RAM) from his bank. The RAM provides a fixed monthly payment over 15 years on 70% of the value of his home at 5%. The payments are made at the beginning of the month. How much does Rusty get each month?

Solution:

This is a simple annuity due. The payments are:


PV  280,000;  I  5/12;  N  180;  FV  0; Calculator in BEGIN mode.


Compute PMT;  PMT  2,205.03


Rusty will get $2,205.03 each month for 15 years. After that, he will owe $280,000. Typically, this forces the sale of the house, unless the contract specifies otherwise.

19.
You are working with a pool of 1,000 mortgages. Each mortgage is for $100,000 and has a stated annual interest rate (nominal) of 6.00%. The mortgages are all 30-year fixed rate fully amortizing. Mortgage servicing fees are currently 0.25% annually. Complete the following table:

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Month
	Beginning
Balance
	Required
Payment
	
Interest
	
Principal
	Expected
Prepayment
	Servicing
Fees
	Ending
Balance

	1
	100,000,000
	
	500,000
	99,551
	16,665
	
	

	2
	
	
	
	
	33,322
	
	99,750,430


Solution:


	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Month
	Beginning
Balance
	Required
Payment
	
Interest
	
Principal
	Expected
Prepayment
	Servicing
Fees
	Ending
Balance

	1
	100,000,000
	599,551
	500,000
	99,551
	16,665
	20,833
	99,883,784

	2
	99,883,784
	599,451
	499,419
	100,032
	33,322
	20,809
	99,750,430



For month 1:


The required payment is:


PV  100,000,000;  I  6/12;  N  360;  FV  0;


Compute PMT;  PMT  599,551


Servicing Fees are:


0.0025/12 ( 100,000,000  20,833


Ending Balance  100,000,000 – 99,551 – 16,665  99,883,784


For month 2:


The required payment is:


PV  99,883,784;  I  6/12;  N  359;  FV  0;


Compute PMT;  PMT  599,451


Note this is valid with a pool of mortgages. The assumption is that complete mortgages are prepaying and leaving the pool. This will reduce the total monthly payment from the remaining mortgages in the pool.


Servicing Fees are:


0.0025/12 ( 99,883,784  20,809


Ending Balance  99,883,784  100,032  33,322  99,750,430

© 2012 Pearson Education, Inc. Publishing as Prentice Hall

© 2012 Pearson Education, Inc. Publishing as Prentice Hall

© 2012 Pearson Education, Inc. Publishing as Prentice Hall


_1257758929.unknown

