Chapter 8:  Problem Solving with Financial Models

Activity 8.1:  Income and Expenses
SOLs:  None
Objectives:  Students will be able to:  

Solve problems involving personal finances
Vocabulary: 
Income – money that you earn through work or return on investments
Expenses –the money that you pay for items or services
Activity:  
You are starting your first job in Syracuse, New York as a salesperson at a sporting goods store.  Your income consists of a base salary of $8.00 per hour, with time and a half for more than 40 hours per week and double time for holidays.  You received a 3% commission on total sales.
1.  Based on a 5-day week, 8-hour day and 52-week year, determine your weekly and annual gross base salary.

2.  If you are paid bi-weekly, what is your gross paycheck?
Gross means before taxes are taken out.  Fill in the following table of taxes based on your gross:
	Item 
	Amount

	Social Security (6.2%)
	

	Medicare (1.45%) 
	

	NY State Tax 
	

	Federal Income Tax 
	

	Union dues 
	

	Total deducted 
	


3.  How much do you take home? 
Other Expenses:
Typical expenses can be categorized in the following categories:  
(1) Household
(2) Medical
(3) Entertainment
(4) Loans
(5) Insurance
(6) Personal
(7) Miscellaneous
And can be broken down into recurring expenses or onetime expenses. 
Categorize your following monthly expenses:
car payment: $125
rent: $300
car insurance: $72
utilities: $140
parking: $50
movies: $20
bowling: $60
towels: $22
shoes: $43
student loan: $60
dentist: $30
film: $5
groceries: $150
savings: $100
credit-card debt: $50
medicines: $47
bank charges: $7
clothes: $110
gas/car: $80
food (out): $80
Fill out the following table with the previous data and use the last line as a total line:
	Household 
	Medical 
	Entertainment 
	Loans 
	Insurance 
	Personal 
	Misc 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Concept Summary:


Life is expensive!
· Gross pay is what you make before taxes
· Net pay is what you make after taxes have been taken out
· Net pay is what all you living expenses are paid from
· Car:  payments, maintenance, insurance
· Housing:  rent, utilities
· Food:  groceries and eating out
· Savings:  at least 10% is a good idea! 
Homework:  pages 914-15 finish problem 7
Activity 8.2:  Time is Money Revisited
SOLs:  None
Objectives:  Students will be able to:  

Distinguish between simple and compound interest
Apply the compound interest formula to determine the future value of a lump-sum investment earning compound interest

Determine the future value using technology

Determine the effective interest rate

Apply the present value formula in a given situation involving compound interest

Determine the present value using technology
Vocabulary:  
Simple Interest – interest paid on principal amount only 

Compound Interest – interest paid on interest as well as principal amount 

Effective Annual Yield – is also called the APY 

Annual Percentage Yield (APY) – is the true rate of return on an investment 

Present Value – amount that must be invested now at compound interest to reach a given future value 

Future Value – amount that an investment will be worth at a future time if invested at compound interest 

Key Concept:  

Compound Interest Formula:
                                A = P(1 + r/n)nt
where A is the current balance or compound amount
           P is the principal (original amount deposited)
           r is the annual interest rate (in decimal form)
           n is the number of times per year that the interest is compounded
           t is the time in years that money has been invested
TVM Solver in Calculator
· N = total number of compounding periods
· I% = r, where r% is the annual interest rate
· PV = present value (amount invested or principal)
· PMT = payment
· FV = future payment
· P/Y = number of payments per year
· C/Y = number of compounding periods per year
· PMT/END = payment due at the end of the period
· PMT/BEGIN = payment due at the beginning of the period
· Use ALPHA Enter on a line to solve for that item
Effective Annual Yield
Using your calculator:  Press APPS, Finance, arrow down to C:Eff(  and ENTER.  Type in the rate followed by the number of compounding periods and “)”.  Press ENTER and the effective annual rate will appear on the screen.
Activity:  
Suppose $10,000 is deposited in a bank at 6.5% annual interest.  What is the interest earned after one year?
Suppose you left the money in the account for 10 years.  Can the total amount of interest be calculated by multiplying your answer above by 10?
What type of interest would this be?
Compound Interest Examples:
a. Suppose you deposit $10,000 in an account that has a 6.5% annual interest rate and whose interest is compounded annually.  How much do you have after 5 years?
b. If compounded quarterly?
c. If compounded monthly?
Effective Annual Yield Example:

Determine the annual percentage yield (APY) on an investment of $1200 at 10% annual interest rate compounded monthly.
Present Value Example:

A local bank is offering a 60-month CD at a rate of 5.7% APY compounded monthly.  How much must be invested now in the CD to accumulate $6000 at the end of 5 years?
Concept Summary: 
· Compound interest is interest paid on interest as well as the principal
· Compound amount (aka future value) is the total amount of investment

· The Future value can be calculated using TVM Solver on TI-83 Plus

· Effective interest rate is the true rate of return on an investment

· Present value is amount that must be invested now to reach a given future value

Homework:  page 922-923; problems 1, 3, 4, 7, 9, 10
Activity 8.3:  Saving for Retirement
SOLs:  None
Objectives:  Students will be able to:  

Distinguish between an ordinary annuity and annuity due
Determine the future value of an ordinary annuity using a formula

Determine the future values of an annuity due using technology

Determine the present value of an ordinary annuity using technology

Solve problems involving annuities
Vocabulary:  
Annuity – the payment of equal cash payments per period for a given amount of time

Ordinary annuity – an annuity is which payments are made at the end of the period 

Annuity due – an annuity in which payments are made at the beginning 

Future value – the total accumulation of the payments and interest earned 

Present value – a lump sum that is put into a fund in order for the fund to pay out a specified regular payment for a certain length of time 
Key Concepts:

The future value of an annuity is the total accumulation of the payments and interest earned.  The formulas to determine the future value of an annuity are:
Ordinary Annuity                         Annuity Due

                (1 + i)n – 1                            (1 + i)n - 1

FV = P ( ----------------          FV = P ( ---------------- ( (1 + i) 

                         i                                          i 
Where      FV = future value
                   P = annuity payment
                    i = interest rate per period (decimal form)
                   n = total number of periods
Activity:   
You have a discussion in your business class regarding a retirement plan, including Social Security, company pension plans, 401(k) accounts, and individual accounts such as a Roth IRA.  Your business teacher asks you to determine how much money will accumulate for retirement if you deposit $500 each year at 6% compounded annually for the next 40 years?
How much more money would you have if you deposited $42 per month ($4 more per year) compounded monthly?
A deposit of $1000 is made at either the end or the beginning of every six month period for two years and it earns 8% interest compounded semiannually.  Compare the two accounts.
	Account
	End
	Beginning

	Period 1
	
	

	Period 2
	
	

	Period 3
	
	

	Period 4
	
	


Example 1:  You figure that you will need $20,000 a year at the beginning of each year for 20 years to supplement your pension and Social Security during retirement.  How much money will you need saved up to do that when you retire?
The starting lump-sum amount will earn interest (5% compounded annually) while annuity payments are being made.  However, the starting amount will continue to decline until a zero balance at the end of twenty years.  The lump-sum that must be present in the beginning is called the present value of an annuity.
Concept Summary:

· Annuities are payments of equal cash payments per period for a given period of time 

· Ordinary annuities is an annuity in which payments are made at the end of the period

· Annuity due is an annuity in which payments are made at the beginning

· Future value of an annuity is the total accumulation of payments and interest earned

· Present value of an annuity is a lump sum that is put into a fund to pay out a specified payment for a specified amount of time 

Homework:  pg 929; problems 1-3, 6
Activity 8.4:  Buy or Lease
SOLs:  None
Objectives:  Students will be able to:  

Determine the amortization payment on a loan using a formula
Determine the amortization payment on a loan using technology

Solve problems involving repaying a loan or liquidating a sum of money by amortization model
Vocabulary:  
Amortization – the process of repaying a loan by a series of equal payments over a specified period of time
Leasing – “renting” a car for a specified period of time.  Car returns to the dealer after that period (extra charges for damage, excess mileage may apply) 

Key Concepts:


The formula to determine the amount of the payment, Amt, is
                               i 

Amt = PV ( ---------------- 

                     1 – (1 + i)-n 

where
    Amt = amortization payment (monthly payment)
    PV = amount of the loan (Present Value)
    I = interest rate per period, and
    n = number of periods
Activity:  
You are interested in purchasing a new car.  You have decided to by a Honda Accord for $20,995.  The credit union requires a 10% down payment and will finance the balance with an 8% interest loan for 36 months.  The sales tax in your city is 7%, and the license and title charges are $80.
What is the total purchase price of the car?
What is the amount of the down payment?
What is the total loan amount?
The credit union will finance the balance, $20,290.18 with an 8% interest loan for 36 months.  
Determine the monthly amortization payment on your car using the amortization payment formula?
Use TMV Solver feature of the calculator to determine the monthly payment amount.
How do they compare?
Example 1:  Your parents and grandparents have been contributing to your college fund for many years.  The fund currently has a total of $16,000.  The decision has been made to amortize (liquidate) that amount so you will receive equal monthly payments over the next four years of college.  At the end of the four years the account will be zeroed out.  If the single college account earns 6% annual interest, how much money will you receive at the beginning of each month?
Example 2:  Rather than purchasing the car, you look into leasing the car.  The car dealership explains that a lease is an agreement in which you make equal monthly payments for a specific period of time.  At the end of this period, you return the car to the dealer.  You do not have ownership of the car and, therefore, have no equity or asset at the end of the leasing period.  You have the option of purchasing the car at a predetermined price.  There can be end-of-lease termination fees as well as charges for excess mileage or damage.  Lease for $249 per month for 36 months, with no security deposit, $2500 at signing plus tax, license, and title.
Compare the costs of Leasing versus Purchasing
	
	Lease
	Purchase

	Down Payments
	
	

	Tax & Other Stuff
	
	

	Monthly Payments
	
	

	Total Cost
	
	

	Car Value @ 3-years
	
	

	Total Cost
	
	


Total Cost = Down Payment + Taxes + Monthly Payments
Car Value = Selling Price – Deprecation (over 3 years)
Concept Summary:

· Amortization is the process or repaying a loan

· It can also liquidate an asset down to zero balance

· The amortization payment can be determined by a formula:
·                               i                                        i 
· Amt = PV ( ------------------     =    PV ( ------------------ 

·                      1 – (1 + i)-n                        1 – (1/(1+i)n) 

Homework:  pg 934–935; problems 1-3, 5
Activity 8.5:  Buy Now, Pay Later
SOLs:  None
Objectives:  Students will be able to:  

Determine the amount financed, the installment price, and the finance charge of an installment loan
Determine the installment payment

Determine the annual percentage rate (APR) using the APR formula and using a table

Determine the unearned interest on a loan if paid before it is due

Determine the interest on a credit card account using the average daily balance method
Vocabulary:  
Closed-end Installment Loan – loan of a fixed amount of money paid off over a fixed amount of time (house and car)
Installment Price – the total amount paid 

Finance charge – the total amount of money that the borrow must pay for the privilege of using the loaner’s money; calculated by the sum of the monthly payment minus the amount borrowed
APR – the annual percentage rate or true interest rate charged

Truth-in-Lending Act – required lenders to provide the borrower with the finance charge and the APR of the loan upfront 

Actuarial Method – a method used to determine the unearned interest (if a loan is paid off early) 

Open-end Installment loan – variable monthly payments depending on the amount purchased during a period; credit cards 

Average daily balance method – method for determining interest owed on most credit cards 

Key Concepts:  
In a closed-end installment loan you repay the amount borrowed plus interest in equal payments (usually monthly) over a certain period of time.  Such loans are commonly used to purchase furniture, appliances and computers.  The length of the loans can vary from a few months to several years.

The true annual interest rate charged is called the APR.  It can be calculated by the following formula:
                          72i
APR = --------------------------------

             3P(n + 1) + i(n – 1)

where i = interest rate on the loan

          P = principal (amount borrowed)

          n = number of months of the loan

In 1969, congress passed the Truth in Lending Act that requires the lender to provide the borrower with the finance change and APR of the loan.  The Federal Reserve Board’s web site has very useful information including APR tables like 8.1 in our book.

At the time of the loan pay off, the lender must return any unearned interest that is saved by paying off the loan early.  The most commonly used method to determine the unearned interest is the actuarial method.
         npv 
u = ------------
       100 + v
Where u = unearned interest
            n = number of remaining monthly payments
            p = monthly payment
            v = value from APR table (n, APR)
Credit cards are a common example of open-end installment loans.  There is generally no specific period of time to pay off the loan and you can actually borrow additional monies to purchase merchandise while you still have unpaid loans in the account.  
Interest in these types of loans is generally figured on the average daily balance method.  In this method, a balance is determine for each day of the billing period and then the total is divided by the number of days in that billing period.  This gives an average of all daily balances.
Credit cards should be paid off at the end of each billing period; otherwise, people can get in over their head
Activity:  Significant price cuts have recently take place in the cost of HD televisions.  You have decided that now is the time to take the plunge.  After researching the features of different types of HD TVs, including LCD, plasma, rear-projection, and picture tube, you have selected a 50 inch HD plasma TV at a cost of $4000.
The electronics store salesperson informs you that the store is offering a 36 month installment plan to finance the TV.  You are interested and discuss the details with the salesperson.
The store requires no down payment.  The salesperson tells you that can finance the HD plasma TV with 36 monthly payments of $132.46.
a. Determine the total amount paid
b. Determine the interest (finance charge) on the loan
The store requires no down payment.  The salesperson tells you that can finance the HD plasma TV with 36 monthly payments of $132.46.   Your total finance charge was $782.96; figure out the APR on your loan.
Suppose a salesperson at a competing electronics store offers the same model 50 inch plasma TV, but at a lower price of $3800.  With no down payment required, you can borrow $3800 at 14% APR for 32 months.  Whose deal is better?
	
	Store 1
	Store 2

	Purchase Price
	$4000
	$3800

	Down Payment
	$0
	$0

	Monthly Payment
	$132.86
	

	# of Payments
	36
	32

	APR
	12%
	14%

	Finance Charge
	$782.96
	

	Total Cost
	$4782.96
	


Recall that your monthly payment for the 32-month loan from the second store was $142.98 per month.  You have paid 20 payments so far.
a. How many payments remain?
b. Determine the value v from the APR table
c. Determine the unearned interest, u, from the formula:
d. Determine the total amount due to pay off the loan 
Concept Summary:

· Close-end installment loans are paid off with a fixed payment for a fixed amount of time
· Open-end installment loans are paid off with variable payments each month
· Installment payment is the amount paid (including interest) in regular payments
· Installment price is down payment plus the sum of the monthly payments
· Most credit cards use average daily balance method to determine interest payments
Homework:  pg 946 – 947; problems 1-3
Activity 8.6:  Home Sweet Home
SOLs:  None
Objectives:  Students will be able to:  

Determine the amount of the down payment and points in a mortgage
Determine the monthly mortgage payment using a table

Determine the total interest on a mortgage

Prepare a partial amortization schedule of a mortgage

Determine if borrowers qualify for a mortgage

Vocabulary:  
· Mortgage – a long-term loan in which the property is used as security for the loan

· Amortization – special type of annuity in which a large loan is paid off with regular payments
· Amortization schedule – list containing payments, interest, principal and loan balance for the life of the loan 

Activity:  You are the loan officer at a bank.  You specialize in long-term loans, called mortgages, in which property is used as security for a debt.  A young couple, recently married, had decided to purchase a townhouse at a negotiated price of $120,000.  They have applied for a conventional mortgage from your bank.  Because the townhouse is older, the bank is requiring a 20% down payment.  A special interest mortgage loan of 5.5% is being offered.
The bank is also requiring 2 points for their loan at the time of closing (final step in the sale process).  You explain to the couple that charging points enables the bank to reduce the amount of interest on the mortgage loan, and therefore will reduce the amount of monthly payment.
1. Determine the amount of the down payment.
2. If the couple agrees to pay the premium for private mortgage insurance (PMI), the bank can lend up to 95% of the value of the property (additional monthly cost).  What would the down payment be then?
3. Assuming that they agree to purchase the PMI, what is the amount to be mortgaged?
4. Determine the amount in points (1% of loan amount).
5. Determine the monthly payment for a mortgage amount of $114,000 at 5.5% APR for a 30-year mortgage
6. What is the total interest paid?  
Example 1:  The couple would like to compare the monthly payments and total interest paid for different loan periods (in years).  Complete the following table:
	Length of Mortgage
	Monthly Payment
	Total Interest

	15
	
	

	20
	
	

	25
	
	

	30
	$647.28
	$119,020.80


Our couple is paying $647.28 per month to pay off their house loan.  How much of that is interest payments and how much is going to pay of the principal (loan amount).
1. Interest can be calculated using i = Prt  where P is the outstanding principal and r is the interest rate
2. Subtract the interest paid from the monthly payment
3. Recalculate the outstanding principal and repeat
In Order to qualify for a mortgage, most lenders use the qualifying rule that monthly housing expenses (mortgage payment, property taxes and insurance) should be no more than 28% of the borrower’s monthly gross income.  The ratio
is call the housing expense ratio.  Also not that this does not include maintenance or repairs on your house.
Examples of Closing Costs:

· Points / Loan Origination Fee ($): 
Varies (% of loan)
· Assumption Fee ($): 
$0 unless FHA/VA 
· Credit Report ($): 
Usually $50-$100 
· Appraisal ($): 
Usually $200-400 
· Recording, and Notary Fees ($): 
Usually $50-$100
· Title Insurance (ATA) ($): 
Usually $200-$400 
· Escrow Fee ($): 
Usually $200-$800 
· Document Preparation Fee ($): 
Usually $50-$100 
· Tax Service ($): 
Usually $50-$100 
· Prop. Inspect. Fee(s) (Termite, Roof, etc.) ($): 
Usually $150-$250 
· Homeowners Assoc. Transfer Fees ($): 
Usually $0-$100 
· Attorney's Fees ($): 
Usually $0-$500 
· Misc. Fees ($): 
Usually $75-$150
(courier, underwriting, wire transfer, etc.) 
Concept Summary:
· Mortgage is a long-term loan in which the property is used as security for the loan
· Amortization is a special type of annuity in which a large loan is paid off with regular payments
· Amortization schedule is a list containing payments, interest, principal and loan balance
· Monthly housing expense should be no more than 28% of monthly gross to qualify for a loan
Homework:  pg 953 – 956; problems 1, 4, 6
Lab 8.7:  Which is the Best Option?
SOLs:  None
Objectives:  Students will be able to:  

Use the financial models developed in this chapter to solve problems
Vocabulary:  
None new
Activity:  
Concept Summary:

· Sort out the relevant information and organize it.
· Determine the costs and benefits of each option
· Determine which option is best
Homework:  none
Lab 8-7

Situation One:

You are 25 years old and begin to work for a large company that offers you two different retirement options. Assume you work to 65 years old.
Option One:  You will be paid a lump sum of $20,000 for each year you work for the company
Option Two:  The Company will deposit $10,000 annually into an account that will pay you 12% compounded monthly.  When you retire, the money will be given to you.
Which option is best?  Explain.
Situation Two:

Congratulations!  You have just won $50,000 in the state lottery.  You decide to invest half of the money into a savings account, in order to start you own business when you graduate from college.  You have 3 options:
Option One:  Open a savings account that pays 6.5% simple interest
Option Two: Open a savings account that pays 3% interest compounding annually
Option Three: Open a savings account that pays 2.7% interest compounded daily
Which option is best?  Explain.
Situation Three:

You have just purchased a new computer at a local electronics store for $2400.  You have two options to pay off the purchase:
Option One:  Apply for a store credit card and make payments of $150 per month until paid off.  Assume you will make no additional purchases using the card and that there is no annual fee.  Interest on the card is 1.5% per month.  Payment is due at the beginning of each month.
Option Two:  Apply for a fixed installment loan of $2400 at 6.55% APR for two years.
Which option is best?  Explain.
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