Lesson 5: The Financing Environment

Notes:

After completing this lesson you will be able to:
· Calculate mortgage loans, payments and balances
· Calculate the principal and interest portions of a loan
· Prepare loan amortization schedules
· Calculate the effective cost of borrowing
· Select the most beneficial lender

The Financing Environment

The Law of Agency:

The legal environment in real estate transactions includes two parties: principal and agent. They are governed by the law of agency.

Definition: The financing environment exists when a buyer does not have sufficient cash to purchase the property in question; he resorts to his bank to obtain a mortgage to cover the portion that is missing.

Mortgage:

Definition: Mortgage is the term used for a loan on a real estate transaction. It may also go under the name Loan-To-Value ratio.
 
The following are important terms used to perform financing calculations:

Mortgage Payments
Usually refer to monthly installments made to your bank in order to reduce your outstanding loan and eventually pay it off entirely.
 
Mortgage Payment = Interest portion + Principle portion

Principle portion = Mortgage Payment – Interest portion

Mortgage Loan Balance
The portion of the loan that is still outstanding at any point in time.

Mortgage Loan Balance = Mortgage Loan – Principle portion

Loan-To-Value (LVR) Ratio
The loan expressed as a percentage. In other words, it is the mortgage value that the bank is willing to give you.
 
Outstanding Loan Balance
Refers to mortgage loan balance.


Top of Form
Exercise 1: Mortgage
Given the following information:

	 
	Property A
	Property B

	Asking of Property (AP)
	$500,000
	$800,000

	Property sold for Selling Price (SP)
	90% of AP
	88% of AP

	Loan-to-Value Ratio (LVR)
	80%
	70%



Answer the following questions. Some questions have been answered for you to help you complete this exercise:

1. What is the expected seller’s price for Property A?
Answer: $500,000

2. What is the expected seller’s price for Property B?
[image: ] Answer: $800,000
 
3. What is the selling price of property A?
Answer: $450,000
 
4. What is the selling price of property B?
Answer: $704,000
[image: ] 
5. If the buyer needs a loan (mortgage), and LVR is the maximum the bank will lend you, how much is the mortgage loan?
Answer: $360,000
 
6. If the buyer needs a loan (mortgage), and LVR is the maximum the bank will lend you, how much is the mortgage loan?
Answer: $492,800

Top of Form
Exercise 2: Mortgage Loan Amortization
Given the following information:

	 
	Property A
	Property B

	Asking of Property (AP)
	$500,000
	$800,000

	Property sold for Selling Price (SP)
	90% of AP
	88% of AP

	Loan-to-Value Ratio (LVR)
	80%
	70%

	Interest rate (Nominal rate) per annum
	8%
	10%

	Nominal rate compounded
	Annually
	Annually

	Mortgage payment mode
	Annually
	Annually

	Term
	15
	25



Answer the following questions. Some questions have been answered for you to help you solve this exercise:
1. Using the Effective Annual rate formula, what is the EAR for property A?
Answer: 8%
 
2. Using the Effective Annual rate formula, what is the EAR for property B?
[image: ] Answer: 10%
 
3. How many mortgage payments do you have for Property A?
Answer: 15
 
4. How many mortgage payments do you have for Property B?
[image: ] Answer: 25
 
5. How much is the mortgage payment per annum for A?
Answer: $42,059 (rounded)
 
6. How much is the interest portion for property A of the first year?
Answer: $28,800
 
7. How much is the principle portion for property A of the first year?
Answer: $13,259
 
8. How much is the mortgage payment per annum for B?
[image: ] Answer: $54,291
 
9. How much is the interest portion for property B of the first year?
[image: ] Answer: $49,280
 
10. How much is the principle portion for property B of the first year?
[image: ] Answer: $5,011
 
11. How much do you owe the bank after the first mortgage payment for property A?
Answer: $346,741
 
12. How much do you owe the bank after the first mortgage payment for property B?
[image: ] Answer:$487,789
 
13. How much is the interest portion for property A of the second payment?
Answer: $27,739
 
14. How much is the principle portion for property A of the second payment?
[image: ] Answer: $14,319
 
15. How much is the interest portion for property B of the second payment?
[image: ] Answer: $48,779
 
16. How much is the principle portion for property B of the second payment?
[image: ] Answer: $5,512
 
17. How much is the loan balance after the second mortgage payment for loan A?
[image: ] Answer: $332,422
 
18. How much is the loan balance after the second mortgage payment for loan B?
[image: ] Answer: $482,277

Exercise 3: Loan Amortization
Using the data found in Exercise 2, prepare the Loan Amortization Schedule (or Debt Service Schedule) for Loan A.

	Period
	Mortgage Pmt.
	Interest
	Principle
	Loan Balance

	Year 0
	 
	 
	 
	$360,000

	1
	$42,059
	$28,800 *
	$13,259 *
	$346,741

	2
	$42,059
	$27,739
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	 
	 
	 
	 

	6
	 
	 
	 
	 

	7
	 
	 
	 
	 

	8
	 
	 
	 
	 

	9
	 
	 
	 
	 

	10
	 
	 
	 
	 

	11
	 
	 
	 
	 

	12
	 
	 
	 
	 

	13
	 
	 
	 
	 

	14
	 
	 
	 
	 

	15
	 
	 
	 
	0


Complete the above table and you will end up with a zero balance or almost zero (rounded).
*  Year 1 Interest =  8% × $360,000 (loan balance)
*  Year 1 Principle = Mortgage Payment - Interest

Answer

	Period
	Mortgage Pmt.
	Interest
	Principle
	Loan Balance

	Year 0
	 
	 
	 
	$360,000

	1
	$42,059
	$28,800 *
	$13,259 *
	$346,741

	2
	$42,059
	$27,739
	$14,319
	$332,422

	3
	$42,059
	$26,594
	$15,465
	$316,957

	4
	$42,059
	$25,357
	$16,702
	$300,255

	5
	$42,059
	$24,020
	$18,038
	$282,217

	6
	$42,059
	$22,577
	$19,481
	$262,736

	7
	$42,059
	$21,019
	$21,040
	$241,696

	8
	$42,059
	$19,336
	$22,723
	$218,973

	9
	$42,059
	$17,518
	$24,541
	$194,432

	10
	$42,059
	$15,555
	$26,504
	$167,928

	11
	$42,059
	$13,434
	$28,624
	$139,304

	12
	$42,059
	$11,144
	$30,914
	$108,389

	13
	$42,059
	$8,671
	$33,388
	$75,002

	14
	$42,059
	$6,000
	$36,059
	$38,943

	15
	$42,059
	$3,115
	$38,943
	0







[image: ] Exercise 4: Loan Amortization
Using the data found in exercise 2, prepare the Loan Amortization Schedule (or Debt Service Schedule) for Loan B. 
	Period
	Mortgage Pmt.
	Interest
	Principle
	Loan Balance

	Year 0
	 
	 
	 
	

	1
	
	
	
	

	2
	
	
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	 
	 
	 
	 

	6
	 
	 
	 
	 

	7
	 
	 
	 
	 

	8
	 
	 
	 
	 

	9
	 
	 
	 
	 

	10
	 
	 
	 
	 

	11
	 
	 
	 
	 

	12
	 
	 
	 
	 

	13
	 
	 
	 
	 

	14
	 
	 
	 
	 

	15
	 
	 
	 
	


Bottom of Form



















































Answer

	Period
	Mortgage Pmt.
	Interest
	Principle
	Loan Balance

	Year 0
	-
	-
	-
	$492,800

	1
	$54,291
	$49,280
	$5,011
	$487,789

	2
	$54,291
	$48,779
	$5,512
	$482,277

	3
	$54,291
	$48,228
	$6,063
	$476,214

	4
	$54,291
	$47,621
	$6,669
	$469,545

	5
	$54,291
	$46,954
	$7,336
	$462,208

	6
	$54,291
	$46,221
	$8,070
	$454,138

	7
	$54,291
	$45,414
	$8,877
	$445,261

	8
	$54,291
	$44,526
	$9,765
	$435,497

	9
	$54,291
	$43,550
	$10,741
	$424,756

	10
	$54,291
	$42,476
	$11,815
	$412,940

	11
	$54,291
	$41,294
	$12,997
	$399,944

	12
	$54,291
	$39,994
	$14,296
	$385,647

	13
	$54,291
	$38,565
	$15,726
	$369,921

	14
	$54,291
	$36,992
	$17,299
	$352,622

	15
	$54,291
	$35,262
	$19,029
	$333,594

	16
	$54,291
	$33,359
	$20,931
	$312,662

	17
	$54,291
	$31,266
	$23,025
	$289,638

	18
	$54,291
	$28,964
	$25,327
	$264,310

	19
	$54,291
	$26,431
	$27,860
	$236,451

	20
	$54,291
	$23,645
	$30,646
	$205,805

	21
	$54,291
	$20,580
	$33,710
	$172,095

	22
	$54,291
	$17,209
	$37,081
	$135,013

	23
	$54,291
	$13,501
	$40,790
	$94,224

	24
	$54,291
	$9,422
	$44,868
	$49,355

	25
	$54,291
	$4,936
	$49,355
	$0




Exercise 5: Mortgage Loan Amortization
Given the following information:

	Year 1 = 8% per annum
	Year 2 = 10%

	Year 3 = 9%
	Year 4 = 7%

	Year 5 = 12%
	Year 6 to 10 = 11% per annum


· Value of Property = $500,000
· Loan-Value-Ratio = 80%, therefore Loan = 80% x 500,000 = $400,000
· Term 10 years 
· Interest rates (variable) are as follows:







Prepare a Loan Amortization Schedule. 

	Period
	Mortgage Pmt.
	Interest
	Principle
	Loan Balance

	Year 0
	 
	 
	 
	

	1
	
	
	
	

	2
	
	
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 

	5
	 
	 
	 
	 

	6
	 
	 
	 
	 

	7
	 
	 
	 
	 

	8
	 
	 
	 
	 

	9
	 
	 
	 
	 

	10
	 
	 
	 
	 

	11
	 
	 
	 
	 

	12
	 
	 
	 
	 

	13
	 
	 
	 
	 

	14
	 
	 
	 
	 

	15
	 
	 
	 
	0



Answer

	Period
	Mortgage Pmt.
	Interest
	Principle
	Loan Balance

	 Year 0
	 
	 
	 
	$400,000

	1
	$59,612
	$32,000
	$27,612
	$372,388

	2
	$64,662
	$37,239
	$27,423
	$344,965

	3
	$62,326
	$31,047
	$31,280
	$313,686

	4
	$58,205
	$21,958
	$36,247
	$277,438

	5
	$67,480
	$33,293
	$34,188
	$243,251

	6
	$65,816
	$26,758
	$39,059
	$204,192

	7
	$65,816
	$22,461
	$43,355
	$160,837

	8
	$65,816
	$17,692
	$48,124
	$112,712

	9
	$65,816
	$12,398
	$53,418
	$59,294

	10
	$65,816
	$6,522
	$59,294
	$0




Using mathematical formula, solve for payment Year 1:
Payment 1 (PVA 8%, 10) = 400,000
Using PVA formula, PVA = 6.710081
Therefore, Payment x 6.710081 = 400,000
Payment year 1 = 59,612

Note:
· Mortgage payment year 1 = 59,612
· Interest for year 1 = 8% x outstanding loan balance = 32,000
· And principle = mortgage payment minus interest = 59,612 – 32,000 = 27,612
· And new loan balance = outstanding loan balance minus Principle = 372,388

Using mathematical formula, solve for payment Year 2:
Payment 2 (PVA 10%, 9) = 372,388
Using PVA formula, PVA = 5.759024
Therefore, Payment x 5.995247 = 372,388
Payment year 2 = 64,661

Note:
· Mortgage payment Year 2 = $64,662
· Interest for Year 2 = ? x Loan Balance = $37,239
· And Principle = Mortgage payment minus interest = $27,423
· And new Loan Balance = Old Loan balance minus Principle = $344,965
· Repeat and complete the above table for Year 3 through Year 10


Effective Cost of Borrowing (ECB):

Definition: Effective Cost of Borrowing (ECB) is a rate expressed in percentage form which takes into consideration the effects of processing fees, cancellation penalties, and so on. Processing costs are fees many banks charge in order to process your mortgage, due to the extensive paperwork and efforts on their behalf.

· If there is no processing fee, then Effective cost of borrowing = Effective annual rate 
· If there is processing fee, then Effective cost of borrowing > Effective annual rate 
· If there is only one compounding period per annum, then Effective cost of borrowing = Effective annual rate 

Exercise 6: No Processing Fees
Given the following information:

· You have CASH ON HAND to complete the transaction
· You stay for the entire term
· Value of property = $300,000
· LVR = 70%
· Term = 10 years
· Payable = annually
· Interest rate = 5% per annum (compounded annualy)
· Processing fees = 0
· Cancellation penalty = 0

Answer the following questions.

1. What amount is the maximnum loan?
	Answer: $210,000

2. How much are the processing costs?
	Answer: $0

3. What is the net amount you receive?
	Answer: $210,000

4. What is the term?
	Answer: 10 years

5. What is the Effective Annual Rate (EAR)?
	Answer: 5.00%

6. What is the Mortgage payment per annum?
	Answer: $27,196

7. What is the Effective Cost of Borrowing (ECB)?
	Answer: 5%, because there are no processing fees
	MPmt (PVA10, EAR) = Loan
	MPmt (PVA10, ECB) = Loan
	Therefore, ECB = $27,196 (PVA10, ECB) = $210,000

Exercise 7: With Processing Fees
Given the following information:

· You have CASH ON HAND to complete the transaction
· You stay for the entire term
· Value of property = $300,000
· LVR = 70%
· Term = 10 years
· Payable = annually
· Interest rate = 5% per annum (compounded annually)
· Processing fees = 2% of Loan
· Cancellation of penalty = 0

Answer the following questions.

1. What amount is the maximum loan?
	Answer: $210,000

2. How much are the processing costs?
	Answer: $4,200

3. What is the net amount you receive?
	Answer: $205,800

4. What is the term?
	Answer: 10 years

5. What is the Effective Annual Rate?
	Answer: 5.00%

6. What is the Mortgage payment per annum?
	Answer: $27,196

7. What is the Effective Cost of Borrowing (ECB)?
	Answer: more than 5%, because of processing fees 
		Mpmt(PVA10,Ear) = Loan
		Mpmt(PVA10,ECB) = Loan – processing fees
		Therefore, 
		ECB = 27,196(PVA10, ECB) = $210,000 - $4,200
		ECB = $27,196(PVA10, ECB) = $205,800

Exercise 8: No processing fees, no cancellation fees
Given the following information: 

· You have CASH ON HAND to complete the transaction
· You stay for 3 years
· Value of Property = $300,000
· LVR = 70%
· Term = 10 years
· Payable = annually
· Interest rate = 5% per annum (compounded annually)
· Processing fees = 0
· Cancellation penalty = 0

Answer the following questions.

1. What amount is the maximum loan?
	Answer: $210,000

2. How much are the processing costs?
	Answer: $0

3. What is the net amount you receive?
	Answer: $210,000

4. What is the term?
	Answer: 10 years

5. What is the Effective Annual Rate?
	Answer: 5.00%

6. What is the Mortgage payment per annum?
	Answer:	 $27,196

7. What is the Mortgage Balance after 3 payments?
	Answer: $157,366
		Mpmt(PVA10,Ear) = Loan
		$27,196 (PVA7, 5.00%) = $157,366 
		Note: 7 = 10 -3 [Loan Period – Years Stayed]

8. What amount is the cancellation penalty?
	Answer: $0

9. What is the Effective Cost of Borrowing (ECB)?
	Answer: 5%, because there are no processing fees and no penalty fees (see calculations 	below)
	MPmt(PVA3, ECB) + [Mortgage Balance + penalty] (PV3, ECB) = Loan – processing fees
	Therefore, ECB = $27,196(PVA3, ECB) + $157,366(PVA3, ECB) = $210,000


Exercise 9: with processing fees, no cancellation fees
Given the following information: 

· You have CASH ON HAND to complete the transaction
· You stay for 3 years
· Value of Property = $300,000
· LVR = 70%
· Term = 10 years
· Payable = annually
· Interest rate = 5% per annum (compounded annually)
· Processing fees = 2% of Loan
· Cancellation penalty = 0

Answer the following questions.


1. What amount is the maximum loan?
	Answer: $210,000

2. How much are the processing costs?
	Answer: $4,200

3. What is the net amount you receive?
	Answer: $205,800

4. What is the term?
	Answer: 10 years

5. What is the Effective Annual Rate?
	Answer: 5.00%

6. What is the Mortgage payment per annum?
	Answer:	 $27,196

7. What is the Mortgage Balance after 3 payments?
	Answer: $157,366
		Mpmt(PVA10,Ear) = Loan
		$27,196 (PVA7, 5.00%) = $157,366 
		Note: 7 = 10 -3 [Loan Period – Years Stayed]

8. What amount is the cancellation penalty?
	Answer: $0

9. What is the Effective Cost of Borrowing (ECB)?
	Answer: more than 5%, because there are processing fees and no penalty fees (see 				calculations below)
		MPmt(PVA3, ECB) + [Mortgage Balance + penalty] (PV3, ECB) = Loan – processing fees
		Therefore, 
		ECB = $27,196(PVA3, ECB) + $157,366(PVA3, ECB) = $210,000 - $4,200
		ECB = $27,196(PVA3, ECB) + $157,366(PVA3, ECB) = $205,800

Exercise 10: No processing fees; with cancellation fees
Given the following information: 

· You have CASH ON HAND to complete the transaction
· You stay for 3 years
· Value of Property = $300,000
· LVR = 70%
· Term = 10 years
· Payable = annually
· Interest rate = 5% per annum (compounded annually)
· Processing fees = 0
· Cancellation penalty = 2.5% of outstanding mortgage balance

Answer the following questions.

1. What amount is the maximum loan?
	Answer: $210,000

2. How much are the processing costs?
	Answer: $0

3. What is the net amount you receive?
	Answer: $210,000

4. What is the term?
	Answer: 10 years

5. What is the Effective Annual Rate?
	Answer: 5.00%

6. What is the Mortgage payment per annum?
	Answer:	 $27,196

7. What is the Mortgage Balance after 3 payments?
	Answer: $157,366
		Mpmt(PVA10,Ear) = Loan
		$27,196 (PVA7, 5.00%) = $157,366 
		Note: 7 = 10 -3 [Loan Period – Years Stayed]

8. What amount is the cancellation penalty?
	Answer: 2.5% x $157,366 = $3,934

9. What is the Effective Cost of Borrowing (ECB)?
	Answer: more than 5%, because there are penalty fees (see calculations below)
		MPmt(PVA3, ECB) + [Mortgage Balance + penalty] (PV3, ECB) = Loan – processing fees
		Therefore, 
		ECB = $27,196(PVA3, ECB) + $157,366 + $3,934(PVA3, ECB) = $210,000 
		ECB = $27,196(PVA3, ECB) + $161,300(PVA3, ECB) = $210,000







Exercise 11: With processing fees; with cancellation fees
Given the following information: 

· You have CASH ON HAND to complete the transaction
· You stay for 3 years
· Value of Property = $300,000
· LVR = 70%
· Term = 10 years
· Payable = annually
· Interest rate = 5% per annum (compounded annually)
· Processing fees = 2% of Loan
· Cancellation penalty = 2.5% of Loan

Answer the following questions.

1. What amount is the maximum loan?
	Answer: $210,000

2. How much are the processing costs?
	Answer: $4,200

3. What is the net amount you receive?
	Answer: $205,800

4. What is the term?
	Answer: 10 years

5. What is the Effective Annual Rate?
	Answer: 5.00%

6. What is the Mortgage payment per annum?
	Answer:	 $27,196

7. What is the Mortgage Balance after 3 payments?
	Answer: $157,366
		Mpmt(PVA10,Ear) = Loan
		$27,196 (PVA7, 5.00%) = $157,366 
		Note: 7 = 10 -3 [Loan Period – Years Stayed]

8. What amount is the cancellation penalty?
	Answer: 2.5% x $157,366 = $3,934

9. What is the Effective Cost of Borrowing (ECB)?
	Answer: more than 5%, because of processing and penalty fees (see calculations below)
		MPmt(PVA3, ECB) + [Mortgage Balance + penalty] (PV3, ECB) = Loan – processing fees
		Therefore, 
		ECB = $27,196(PVA3, ECB) + $157,366 + $3,934(PVA3, ECB) = $210,000 - $4,200
		ECB = $27,196(PVA3, ECB) + $161,300(PVA3, ECB) = $205,800







Financing Decision to Choose a Lender:

Exercise 12: Choose a Bank
Given the following information:

· Mortgage is payable annually 
· You stay for the entire term

	Bank A
	Bank B

	Value of Property
	$200,000
	Value of Property
	$200,000

	Loan-to-Value Ratio
	60%
	Loan-to-Value Ratio
	60%

	Loan
	$120,000
	Loan #1
	$100,000

	Interest Rate
	11%
	Interest Rate
	9%

	Term
	20 years
	Term
	20 years

	Processing fees
	0
	Loan #2
	$20,000

	 
	Interest
	14%

	 
	Term
	20 years

	 
	Processing fees
	0



Which bank should you choose for the $120,000 mortgage loan?

Find the following information to answer the question.

Alternative 1
1. What is the mortgage payment per annum for Loan A?
	Answer: $15,069
	MPmtA(PVA20,11% ) = Loan
	MPmtA(PVA20,11% ) = $120,000
	Mortgage payment for Bank A = MPmtA = $15,069

2. What is the mortgage payment per annum for Loan B?
	Answer: $13,975

	Loan#1
	MPmtB(PVA20,9%) = Loan #1
	MPmtB(PVA20,9%) = $100,000
	MPmtB # 1 = $10,955

	Loan #2
	MPmtB(PVA20,14%) = Loan #2
	MPmtB(PVA20,14%) = $20,000
	MPmtB # 2 = $3,020



	Loan#1 + Loan#2
	Total Mortgage Payment = MPMT B1 + MPMT B2
	Total Mortgage Payment = $10,955 + $3,020
	Total Mortgage Payment = $13,975
	Total Mortgage Payment for the two loans of Bank B = MPmtB = $13,975

3. Choose the lower Mortgage payment.
	Answer: Loan B

Alternative 2
1. What is the Effective Cost of Borrowing (ECB) for Loan A?
	Answer: 11.00%
		MPmtA(PVA20, ECB) = Loan – processing fees
		ECBA = $15,069(PVA20, ECB) = $120,000

2. What is Effective Cost of Borrowing (ECB) for Loan B?
	Answer: 9.874909%
		MPmtB(PVA20, ECB) = Loan – processing fees
		ECBB = $13,975(PVA20, ECB) = $120,000

3. Choose the lower ECB.
	Answer: Loan B
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