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Why Learn This
As a consumer, you want to obtain the most value for each dollar you spend. To achieve this goal, you must learn to budget, to keep records of your expenses, and to account for the time value of money. You may take out loans and pay interest, you may put money in the bank that will earn interest, or you may buy products on payment plan. Often you need to evaluate alternatives in which different amounts of money are paid and received at different times. Spreadsheets and financial software have many built-in functions for financial analysis and modeling. In this chapter you will examine the way these functions can help you plan and manage your finances. 

Orientation
In this chapter you will explore a number of common financial concepts that will affect your life if you open any bank account, pay rent, borrow money, buy a car or a house, use a credit card, or make any kind of investment. 

Here is a list of the activities in Chapter Eleven together with the major theme that each emphasizes:

Activity 11.1: Present and Future Value with Simple Interest
Theme: Mathematical Thinking

Activity 11.2: Present and Future Value with Compound Interest
Theme: Mathematical Thinking

Activity 11.3: Cash Flow
Theme: Teamwork

Activity 11.4: Net Present Value
Theme: Assessment

Activity 11.5: Amortization
Theme: Communication

Activity 11.6: Managing a Personal Budget
Theme: Problem Solving

Activity 11.7: Financing a College Education
Theme: Problem Solving

Learning Objectives
1.
To understand basic mathematical concepts in finance, such as interest, present and future value, cash value, and amortization.

2.
To acquire a set of computational skills for working with these concepts.

Performance Criteria
1.
Your degree of conceptual understanding as indicated by the quality of your answers to the Critical Thinking Questions in each activity.

2.
Your success and degree of facility in using the financial functions of your selected software.

Prerequisites
It is helpful to have some background in both mathematics (such as at least two activities from Chapter Five) and computers. At least two activities on Spreadsheets are strongly recommended. Chapter Seven on Data Collection and Management also presents useful background. Also study the financial terms in the Problem Solving Glossary, listed under Vocabulary.

Vocabulary
In the Problem Solving Glossary be sure to study the following essential financial terms: Investment, Principal, Interest, Simple Interest, Compound Interest, Future Value, Present Value, Payment, Cash Flow, Net Present Value, Amortize, Amortization Schedule.
Activity 11.1: 
Present and Future Value with Simple Interesttc \l2 "Activity 11.1: Present and Future Value with Simple Interest

Theme: Mathematical Thinking

Why Learn This
Simple interest is seldom, if ever, used in real loan or investment situations. However, by understanding the concepts of Present and Future Value in the context of simple interest, you will find it easier to deal with compound interest in the next activity.

Learning Objectives
1.
To gain a basic understanding of the concepts of Present and Future Value.

2.
To understand the effects of changes of basic parameters, such as number of periods or interest.

Performance Criteria
1.
Your success in performing the experiments under Model.

2.
The correctness of your answers to the Critical Thinking Questions.

3.
The clarity and completeness of your answers to the Critical Thinking Questions.

Class Preparation
Study the introduction to this chapter, especially the Vocabulary. Prepare your own plan for completing the activity, to share and discuss with your team.

Resources
1.
The Vocabulary for this chapter.

2.
A computer with a spreadsheet application.

Plan
By this point your team should be able to make it’s own plan for completing the activity.

Model
NOTE: We illustrate the answers to the questions posed here using functions from Excel. If you are using a different spreadsheet, you should be able to find analogous functions.

1.
What will be the future value of $5,000 invested at 6% interest annually after 4 years?

=FV(0.06, 4, 0, -5000)

; or

=5000 * (1 + .06)^4

2.
What is the present value of $15,000 received five years in the future given that the current annual interest rate is 11% ?

=PV(0.11, 5, 0 , -15000)
; or

=15000 / (1 + 0.11)^5

Critical Thinking Questions
1.
For an investment, which is larger, the present value or the future value?

2.
Assuming you can count on an annual interest rate of 15%, which is more valuable: $9,000 now, or $40,000 eight years from now?

3.
How does the number of periods affect the present value?

4.
How does the number of periods affect the future value?

5.
What is the relationship between the future value and present value?

6.
If you double the number of periods, do you double the future value?

7.
How sensitive are the future and present values to a change in the interest rate?

Exercises
1.
When you were born, your parents put $1,000 into an account that earns 9.0% interest annually. How much was this account worth when you were 10, 15, 18 and 25? (Note how we can talk about the future in the past!)

2.
Which offer would you take assuming 10% annual interest: $1,000 today or $2,500 in 5 years?

3.
What interest rate would you need to generate at least $7,500 after 4 years, given an initial investment of $5,000?

4.
Which is more valuable at an interest rate of 6% : $4,000 now or $9,000 seven years from now? What about at an interest rate of 12% ?

Activity 11.2: 
Present and Future Value with Compound Interesttc \l2 "Activity 11.2: Present and Future Value with Compound Interest

Theme: Mathematical Thinking

Why Learn This
Compound interest is ubiquitous in our society. Understanding how it works, and its relation to Future an Present Value, will put you in a position to be able to make sensible decisions about your own future.

Learning Objectives
1.
To understand the basic concept of compound interest.

2.
To understand the effects of changing the period of compounding.

Performance Criteria
1.
Your success in performing the experiments under Model.

2.
The correctness of your answers to the Critical Thinking Questions.

3.
The clarity and completeness of your answers to the Critical Thinking Questions.

Class Preparation
Study the introduction to this chapter, especially the Vocabulary. Prepare your own plan for completing the activity, to share and discuss with your team.

Resources
1.
The Vocabulary for this chapter.

2.
A computer with a spreadsheet application.

Plan
By this point your team should be able to make it’s own plan for completing the activity.

Model
1.
What will be the future value of $3,000 invested for 5 years at 7.5% compounded quarterly?

=FV(0.075/4, 5*4, 0, -3000)
; or

=3000 * (1 + 0.75 / 4)^(5*4)

2.
How much do you need to invest to generate $1,500 after 3 years, with a 7% interest compounded semiannually?

=PV(0.07/2, 6, 0, -1500 )
; or

=1500 / (1 + 0.07/2)^(3*2)

Critical Thinking Questions
1.
Would you prefer receiving interest that is compounded semiannually, quarterly, or monthly?

2.
Which has a greater effect: changing the compounding from annually to quarterly or from quarterly to monthly?

3.
Would compounding daily give significantly better results than compounding monthly?

4.
Try to explain in words what you think the expression “continuous compounding” means.

Exercises
1.
How much money will you have in 10 years if you invest $2,000 at 10% interest compounded quarterly?

2.
Which generates more money over 5 years: $4,000 invested at 8.5% compounded annually or $5,000 invested at 8% compounded monthly?

3.
How much do you need to invest today to have $50,000 in 20 years, assuming interest of 9% compounded monthly?

Activity 11.3: 
Cash Flowtc \l2 "Activity 11.3: Cash Flow

Theme: Teamwork

Why Learn This
Cash flow is the net difference between the inflow and the outflow of cash for each period. An estimate of the cash inflows and cash outflows over time is a model of your future economic condition. The whole idea of a budget is an attempt to understand and control cash flow. In this activity you will examine a model of a student budget as a guide to the understanding of the meaning and uses of cash flow.

Learning Objectives
1.
To understand the basic concept of cash flow.

2.
To understand the reasons for monitoring cash flow and the decisions that an understanding of cash flow can facilitate.

Performance Criteria
1.
Your success in performing the experiments under Model.

2.
The correctness of your answers to the Critical Thinking Questions.

3.
The clarity and completeness of your answers to the Critical Thinking Questions.

Class Preparation
Study the introduction to this chapter, especially the Vocabulary. Prepare your own plan for completing the activity, to share and discuss with your team.

Resources
1.
The Vocabulary for this chapter.

2.
A computer with a spreadsheet application.

Plan
By this point your team should be able to make its own plan for completing the activity.

Model
Here is a budget of expenses for a college student. Compute the cash flow for each  month. This student also has savings of $3,500 to be drawn on if and when needed.

	Outflow
	SEP
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	TOTAL

	Tuition
	0
	0
	3500
	0
	0
	3500
	0
	0
	0
	0
	7000

	Rent
	400
	400
	400
	400
	400
	400
	400
	400
	400
	400
	4000

	Food
	325
	325
	325
	325
	325
	325
	325
	325
	325
	325
	3250

	Books
	250
	0
	0
	0
	250
	0
	0
	250
	0
	0
	750

	Travel
	300
	0
	300
	300
	0
	0
	0
	300
	0
	0
	1200

	Entertain.
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	500

	Utilities
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	1000

	Car
	245
	245
	245
	245
	625
	245
	245
	245
	245
	625
	3210

	Total
	1670
	1120
	4920
	1420
	1750
	4620
	1120
	1670
	1120
	1500
	20910

	
	
	
	
	
	
	
	
	
	
	
	

	Inflow
	SEP
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	TOTAL

	Employ-ment
	400
	400
	400
	400
	400
	400
	400
	400
	400
	400
	4000

	Loan
	700
	700
	700
	700
	700
	700
	700
	700
	700
	700
	7000

	Parents
	1000
	
	
	
	1000
	
	
	3000
	
	
	5000

	Total
	2100
	1100
	1100
	1100
	2100
	1100
	1100
	4100
	1100
	1100
	16000


Critical Thinking Questions
1.
How are the cash flows calculated?

2.
Can the cash flows be negative? If so, what does it mean?

3.
Will this student be able to meet expenses each month? For the whole year?

4.
When, if at all, might this student need to dip into his or her savings?

5.
Why do we study monthly cash flows and create and monitor budgets?

Exercises
1.
Make up your own budget (cash flow analysis) for expenditures and resources for the next six months.

2.
Determine the net cash flow for each month.

3.
What happens to your plan if an unexpected expense of $3,000 occurs?

Activity 11.4:
Net Present Valuetc \l2 "Activity 11.4:Net Present Value

Theme: Assessment

Why Learn This
Net Present Value is a useful tool for evaluating investments based on estimated cash flows. We will try this out in this activity by looking at a simple example. The exercises will provide additional opportunities to see how NPV can be used.

Learning Objectives
1.
To understand the meaning of Net Present Value.

2.
To interpret the Net Present Value of a hypothetical investment.

Performance Criteria
1.
Your success in performing the experiments under Model.

2.
The correctness of your answers to the Critical Thinking Questions.

3.
The clarity and completeness of your answers to the Critical Thinking Questions.

Class Preparation
Study the introduction to this chapter, especially the Vocabulary. Prepare a plan for completing the activity. You should have done Activity 11.3 beforehand.

Resources
1.
The Vocabulary for this chapter.

2.
A computer with a spreadsheet application.

Plan
Devise your own plan for completing this activity.

Model
Scenario: You want to make an investment of $10,000 over the next four years. You know of one opportunity that offers an 8.0% annual interest rate on your investment. You will be needing to withdraw $5,000 of your investment after the first year, another $4,000 after the second year, $2,000 after the third year, and a final $1,000 after the fourth year. You have noticed that your needs for the next four years total $12,000, so you are hoping that the $10,000 you have to invest can bring in enough to cover your needs.

Financial functions in most software, including Excel, follow the convention is that amounts paid out by you should be negative, while amounts you receive are positive. Since you are paying out $10,000 at the start (this is your investment), and expecting to receive amounts of $5,000, $4,000, $2,000, and $1,000 in the next four years, your series of cash flows can be expressed as a vector (place these in a column in Excel and give the range the name ‘Pay’): 

Pay = {-10000, 5000, 4000, 2000, 1000}.

Using Excel’s NPV function, we calculate

=NPV(Pay, 0.80)

Alternatively, compute the Present Values for each amount you expect to receive ($5000 through $1000) as Future Values, using 0.08 as Rate, and 1, 2, 3, and 4 as Number of Periods. Add these four Pvs, subtract the amount you are paying out ($10,000), and change the sign to get the same result.

Critical Thinking Questions
1.
Is this a good investment?

2.
Would you accept this investment at 5.0% interest? At 12.0%?

3.
What is the relationship between NPV and present value?

Exercises
1.
Referring to the model, would you go ahead if the initial investment were $11,000 at an interest rate of 4%, assuming the same projected cash flows?

2.
What is the Net Present Value of a down payment on a house of $50,000 followed by monthly payments of $1,200 for 10 years if you could then sell the house for $250,000. Assume an annual interest rate of 4.5% compounded monthly.

Activity 11.5:
Amortizationtc \l2 "Activity 11.5:Amortization

Theme: Communication

Why Learn This
Loan repayments are spread over time in installments rather than made in one lump sum. An amortization schedule is a table of values that shows precisely how a loan will be repaid. The schedule gives the required payment on each specific date and a breakdown of how much each payment applies to interest and how much to the reduction of the principal. The table lets you see just how quickly (or slowly) you are bringing down the remaining principal. Knowing how much of your payment goes to interest each time can also be useful when figuring your income tax, because some interest (such as on a home mortgage) may be deductible.

Learning Objectives
1.
To understand the meaning of Amortization.

2.
To interpret the amortization schedule of a hypothetical loan.

Performance Criteria
1.
Your success in performing the experiments under Model.

2.
The correctness of your answers to the Critical Thinking Questions.

3.
The clarity and completeness of your answers to the Critical Thinking Questions.

Class Preparation
Do Activity 11.4; study the introduction to this chapter, especially the Vocabulary; Prepare a plan.

Resources
1.
The Vocabulary for this chapter.

2.
A computer with a spreadsheet application.

Models
1.
What is the amortization schedule for a loan of $100,000 at 10% for 30 years, with monthly payments?

First, use a software function to find the amount of each monthly payment. In Excel, the PMT function will do it:

=PMT(0.1/12,30*12,100000)

Next, set up a table with headings: Period, Interest, Principal, and Balance. In the first row, enter the values 0,0,0, and 100000. Below, the 0, fill the first column with numbers 1,2,3, ... , 360 (the total number of monthly periods). In the row for Period 1, set up formulas to compute the values of Interest, Principal, and Balance as follows:

Interest is equal to the Balance from the row above multiplied by the monthly interest rate, which is 0.1/12, or 0.0833.

Principal is the monthly Payment amount minus the Interest, or $877.57 minus the interest.

The new Balance is equal to the previous Balance (line above) minus the current Principal.

If you have everything correct, the second row (for Period 1) of the table should have the amounts:  $ 833.33, $44.24, and $99,955.76. You may copy these formulas down to fill the table. Notice that the row for period 360 shows that there is finally a zero balance, and the amounts for Interest and Principal for that final payment are $7.25 and $870.32.
2.
What is the amortization schedule for a loan of $15,000 at 7% for 25 years, with monthly payments?

Critical Thinking Questions
1.
How many individual payments will each borrower make?

2.
What do the three columns in your table represent?

3.
What happens to the interest and principal payments over time?

4.
How much must each of these two borrowers pay the lender each month? How did you determine this?

5.
For each of these loans, is the final payment the same size as all previous ones? Why or why not?

6.
When, during the life of each of these loans, does the amount from the monthly payment that is applied to interest equal the amount that is applied to principal?

Exercises
1.
Develop an amortization schedule for purchasing a home or a new car.

2.
Sum your principal payments, and sum your interest payments. Comment on your results.

3.
Compare the amounts (principal vs. interest) when you cut the length of the loan in half.

Activity 11.6:
Managing a Personal Budgettc \l2 "Activity 11.6:Managing a Personal Budget

Theme: Problem Solving

Why Learn This
Managing a personal budget requires adhering to a plan or schedule which adjusts expenses to income over a certain period of time. The staggering amount of individual debt in our society today is an indication of the general need to develop and improve people’s budgeting skills. Specifically, the more you are in control of your own budget and finances, the more secure you can be about meeting current obligations as well as getting ahead financially in the future.

Learning Objectives
1.
To gain skill at developing and using personal cash budgets.

2.
Practice using the Problem Solving Methodology from Chapter Two.

Performance Criteria
1.
The completeness, usefulness, and relevancy of the lists and budget (plan) you create.

2.
The insights and understanding about budgeting displayed in your answers to the Critical Thinking Questions.

Class Preparation
You should have done Activity 11.3 on Cash Flow. Read through this activity, and review the Problem Solving Methodology from Chapter Two.

Resources
1.
Your personal knowledge and experience concerning budgets, and your income and expenses.

2.
A computer with spreadsheet software; or paper, pencil, and a calculator.

3.
The Problem Solving Methodology from Chapter Two.

4.
Information on budgeting in an accounting textbook.

Plan
1.
As a team, come up with two all-inclusive lists which represent the following:

•
the most common expenses a college student incurs.

•
the possible sources of income for a college student.

2.
In teams of two, use the items in the two lists (from Step 1) to create a blank table to be used to prepare a personal budget for the school year. Use a computer with a spreadsheet or a sheet of paper to create a table similar to the cash flow sheet in Table. 10.1.

3.
Use the Problem Solving Methodology as a general guide as you fill in the table with a realistic budget. Either use one teammate’s expenses and income as the basis for creating the budget, or construct a budget based on what you feel is representative of a typical college student.

4.
Look at each month’s cash flow. Compare the situation monthly and devise a plan to ensure that the student will make it through the entire school year meeting all financial obligations.

5.
Answer the Critical Thinking Questions.

Information

The process of budgeting involves two common pieces of advice most of us have heard at one time or another: “plan ahead” and “stay within your means.” Budgets are tools used by corporations and individuals. The development of a budget can be made systematic by adhering to the Problem Solving Methodology. It requires numerous process skills, such as information processing, planning, analyzing, assessing, etc.

In the business world, formalized budgets are common management tools which represent sophisticated techniques developed to serve managers. Budgets are widely used by managers to aid with planning, provide a basis for judging performance, and aid communication and coordination efforts within an organization.

For an individual, a budget helps to manage one’s personal finances, making it easier to make decisions concerning discretionary expenses, possible investments, and borrowing money.

Budgeting involves looking at cash flows, and the sources and timing of both income and expenses. In any budget, cash flows represent the difference between the cash inflow (income) and the cash outflow (expenditures) over some period of time.

Table 10.1

Cash Flow Sheet
	Outflow
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.
	...
	...
	
	
	

	Tuition
	
	
	
	
	
	
	
	
	
	

	Books
	
	
	
	
	
	
	
	
	
	

	Food
	
	
	
	
	
	
	
	
	
	

	Rent
	
	
	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Inflow
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.
	...
	...
	...
	
	

	Job
	
	
	
	
	
	
	
	
	
	

	Loan
	
	
	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	


Critical Thinking Questions
1.
In your own words, how would you define the terms “budget” and “cash flow”?

2.
What does it mean if a cash flow is negative? What does it mean if a cash flow is positive? Are there any months in your budget when your cash flow is negative?

3.
What skills from the Taxonomy of Process Education are involved in the process of creating and living within a budget?

4.
In what ways do you feel the budgeting process is valuable or beneficial?

5.
What relationship exists between the budgeting process and the Problem Solving Methodology?

Exercise
Apply the budgeting process from this activity to your personal situation. Collect and organize your data to reflect the most accurate figures for each item in the budget.

