
81

Mathematical Models with Applications
Entrepreneurship: Keeping Score with Mathematics

Unit III: Finance
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Section 1: Assumptions
Teacher Notes

Context Overview:
Making assumptions is an important part of the entrepreneurial experience. In this section,
students will learn how to create an assumption statement based on the assumptions needed to
make projections for a business. The teacher will discuss various kinds of financial statements.
Each student will complete an assumption statement for Grape Expectations using realistic or
justifiable numbers as estimates.

TEKS Addressed:

Mathematical Models with Applications:  The student is expected to
1A - compare and analyze various methods for solving a real–life problem;
1B - use multiple approaches (algebraic, graphical, and geometric methods) to solve
problems from a variety of disciplines;
2A - interpret information from various graphs, including line graphs, bar graphs, circle
graphs, histograms, and scatterplots to draw conclusions from the data;
2B - analyze numerical data using measures of central tendency, variability, and correlation
in order to make inferences;
3A-formulate a meaningful question, determine the data needed to answer the question,
gather the appropriate data, analyze the data, and draw reasonable conclusions.

Goal:
The goal of this section is to give students an overview of the financial statements necessary to
start and maintain a business and to provide more information on Grape Expectations, the
entrepreneurial case that will be used to demonstrate concepts.

Materials:
Grape Expectations Case (1 per student)
Assumption Statement: Grape Expectations (1 per student)

Procedures:

Show the transparency of the financial statements for a business, discuss the various statements
and introduce the following terms to the class.

Gross Profit: The gross profit is the net sales minus the cost of sales.

Income Statement: The income statement presents your venture’s performance over a specified
period of time in terms of sales, costs, and profits or losses.
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Balance Sheet: A balance sheet is a statement of the financial position of a venture at a specific
point in time.

Cash Flow Statement: The cash flow statement keeps a record of the amount of cash that goes
in and out of the business.

These are some of the financial aspects of Grape Expectations that students will investigate
before developing their own business ideas.

Student Activity—Assumption Statements

Ask the students to read the student activity case study, Grape Expectations: An Entrepreneur is
Born. They received some of this information in Unit II, but the case tells the entire story.  Then
give students the Assumption Statement for Grape Expectations. Have the students answer the
questions in Part I of Student Activity: Assumption Statements. Possible answers to the questions
follow below.

Questions and Possible Answers:

1. What does it cost to make each CD (including the cover), and what must be purchased in
order to produce each CD?

It costs $2.00 to duplicate the CD; $.50 for the plastic case; $.50 for the 4-color jacket. The
total cost per CD is $3.00.

2. Throughout the year, what are the main activities that Chuck believes will aid his sales?

He believed he would sell 175 at a school concert in January and 125 at the St. Valentine’s
Day Dance in February. He figured he wouldn’t make any sales in March, April, and May
because he would be busy with spring break and exams. He planned to sell around 25 CDs at
the End–of-School-Year BBQ in June. He would be working on the farm over the summer, so
there would be no sales in July or August. In September, he figured he’d sell 175 CDs at the
Back-to-School Dance, when Grape Expectations would appear again. He believed he could
sell 100 units in October, when the band would perform at a pre-game concert and dance. In
November, he guessed he’d sell 150 because of the Thanksgiving Dance. And finally, he
figured many people would want to give copies of the CD as gifts during the holidays, so he
estimated he’d sell 300 units during that time.

2. As a guide, lead the students as they complete Part II (entering the information into the
statement). They should use the answers to Question #1 in order to complete the table. On the
next page is a copy of the completed table.
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Assumption Statement for Grape Expectations

Costs – PER UNIT
     Cost to duplicate one CD $2.00
     Cost for one plastic case .50
     Cost for each 4-color CD jacket .50
     Other costs (per unit)
     Total Cost for one CD, ready to sell $3.00

Expenses
     Royalties rate to be paid to artists 10% As agreed upon by Chuck

Dickens with artists
     Cost of goods percentage 20% Price, divided by total cost of

goods
     Other expenses Expenses not on list, but should

be

Monthly Activities to Sell CDs Month # of CDs Sold         Monthly
School concert January 175    @ $15.00 each

$2,625.00
Valentine’s Day dance February 125 $1,875.00
No sales – exams March 0
No sales – back-to-school pressures April 0
No sales – Final Exams prep May 0
End-of-School-Year BBQ June 25 $375.00
No sales – no school July 0
No sales – no school August 0
Back-to-School Dance September 175 $2,625.00
Pre-Game Concert & Dance October 100 $1,500.00
Thanksgiving Dance November 150 $2,250.00
Holiday Dance December 300 $4,500.00
Other sales

Total CD Units Sold for the Year 1,050 $15,750.00
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Case Study
Grape Expectations: An Entrepreneur Is Born

It had been an awesome night! Everyone was at last night’s school dance.
And everyone believed that they had witnessed the launch of the newest,
and perhaps greatest, rock and roll band since the Beatles. The name of
the band was Grape Expectations.

One of the students, Chuck Dickens, was in charge of media, and his job
was to record the performance for the school’s local cable channel. He did
his job very well, and it was not long before everyone at school wanted a
CD copy of Grape Expectations’ performance. At first, being the good guy
that he is, Chuck gave a few friends a free copy of the CD, thinking that
would satisfy everyone’s hunger for more of this new group. But instead,
putting a few free CD copies into circulation only fueled the fire, and the
number of students begging for a copy became a burden. Chuck decided
he’d like to try to make money from the CDs. So he began to explore the
possibility of starting up a new company that would be called Grape
Expectations.

The first thing he did was talk to his parents to get their advice and support.
He also talked to his school counselor, his math teacher, and a few other
adults at the school who had either been in business themselves or knew
something about it. His parents were very enthusiastic and offered to help
as long as Chuck’s grades did not slip.

A deal is struck!  Chuck had enjoyed a long-term friendship with the band
members, and they unanimously agreed that they would love to get the
added exposure for their music. They were hopeful that it really would
launch their music careers. So Chuck and the band members drew up a
short legal agreement (Chuck’s mom is a lawyer and wrote up a legal
agreement for no charge).  Chuck would record the band’s music, market
and sell it (probably on a CD), and pay the band members 10 percent of
everything he sold (gross sales). Since there were five members in the
band, 10 percent would divide evenly among the band members, with each
receiving 2 perent of the sales. It was agreed that Chuck would call his
company Grape Expectations, and that was just great with the band. The
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copyright notice on the CD would read: © Grape Expectations, 20011. All
rights reserved.

Chuck recorded seven or eight of the band’s most popular songs onto a
master CD, which he could then copy and sell to anyone and everyone he
could. All of the music was original and had been written by the band
members together, so there was no dispute about who would receive the
bulk of the royalties. Since they recorded and sold only their own music, it
wasn’t necessary to pay royalties to other artists or other companies.

It would be easy to make lots of copies of the CD. Chuck could either take
them to the local copy shop and get them duplicated at a cost of $2.00
each, or he could purchase a CD burner and copy them himself. Chuck
decided to take the easier route and just have the copies made by the local
copy shop, as he needed them. The copy shop would require a copy of his
legal agreement with the band, but after the first set of copies were made it
would be easier to make other copies as needed.

Costs.  Chuck estimated his costs to be as follows:

$2.00 to copy each CD, with the name and copyright notice on the CD
    .50 for the plastic case to put the CD into
    .50   for each 4-color jacket that is displayed in the plastic CD case

with the band logo, and the words to the songs
 $3.00  total cost for one CD, ready to sell

Chuck figured that he could sell the CDs at $15.00 each. With a cost of
only $3.00, that would mean that his cost of goods percentage would be
reasonable, at 20 percent. (Cost of goods percentage = total cost of goods
divided by price = $3.00 / $15.00 = one-fifth = 20 percent).

Chuck figured that over the year he could sell a total of 1,050 CDs. He
believed he would sell 175 at a school concert in January and 125 at the
St. Valentine’s Day Dance in February. He figured he wouldn’t make any
sales in March, April, and May because he would be busy with spring break
and exams. He planned to sell around 25 CDs at the End-of-School-Year

                                                
1 A copyright notice has three elements:  The copyright symbol (©), the name of the person or company claiming copyright
ownership, and the year.  The words “All rights reserved.” Mean that any and all rights of ownership pertaining to the copyrighted
material belong to the copyright holder.  Effectively, the band turned over their ownership rights to Grape Expectations, in
exchange for 10% royalties.
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BBQ in June. He would be working on the farm over the summer, so there
would be no sales in July or August. In September, he figured he’d sell 175
CDs at the Back-to-School Dance, when Grape Expectations would appear
again. He believed he could sell 100 units in October, when the band would
perform at a pre-game concert and dance. In November, he guessed he’d
sell 150 because of the Thanksgiving Dance. And finally, he figured many
people would want to give copies of the CD as gifts during the holidays, so
he estimated he’d sell 300 units during that time. Even though there were
only about 2,000 families in the schools, he figure his estimates were
conservative since others outside of the school (families, friends, other
fans, etc.) would buy, too, especially since the school had agreed to run the
Grape Expectation’s performance on the local cable channel from time to
time at no charge to Chuck.

Since he would run the business out of his house, his expenses would be
minimal. He figured that he would pay himself 5 percent of sales and be
okay. Of course, he would also have to give 10 percent of his pay to Uncle
Sam for taxes. He had agreed to pay his artists (also called Grape
Expectations) 10 percent of gross sales (all sales). He also had asked a
graphic arts student at school to design the jacket for the CD, and Chuck
agreed to pay him $50, one time, for the art work. Chuck felt that he could
successfully market the CDs by having about 2,000 flyers printed up and
circulated at school and school activities. He had the flyers printed up in
January for $60.

The thought of preparing financial statements for his business was a bit
frightening, so his father (an accountant) provided him with some easy-to-
use, fill-in-the-blank forms he could use to prepare the following financial
statements.
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Assumption
Statement

To detail his costs, expenses, and the
activities necessary to produce his monthly
unit sales

Revenues
(forecasted)

To predict the revenues (sales) he would
make, he needed to predict the number of
CD units he would sell and multiply that by
the price he would charge for the CD

Income
Statement

To predict whether his business would
make a profit or lose money

Cash Flow
Statement

To be sure that he would not run out of
cash and would have enough money to pay
all of his bills

Balance Sheet To see whether he was “building” a
company. If his net equity (net worth) went
up, he would be making money and
creating value. If not, he should consider
doing something else because the business
probably would not stand the test of time.

Chuck was pleased to realize that he could probably make about $15,750
in sales by selling 1,050 CDs at $15.00 per CD. Not bad for a part-time
business.

The Future.  Now Chuck could see the potential for even more sales if he
were successful. He could try other recording artists. He could market the
CDs outside of the school. He could try to get his CDs into other stores in
other towns, and he was really excited about the possibility of putting
information about the CD onto a website he would develop. If he did that,
he could take orders over the web and possibly deliver the music over the
web, too. Of course, these ideas presented more questions and other
issues. But Chuck was excited about the potential of his new business.
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Student Activity
Assumption Statements

Part I.  Refer to the Grape Expectations case in order to answer the following questions.

1.  What does it cost to make each CD (including the cover), and what must be
purchased in order to produce each CD?

2.  Throughout the year, what are the main activities that Chuck believes will aid his
sales?

Part II.  Using the answers to questions 1 and 2, complete the assumptions statement
below.

Assumption Statement: Grape Expectations

Costs – PER UNIT
     Cost to duplicate one CD
     Cost for one plastic case
     Cost for each 4-color CD jacket
     Other costs (per unit)
     Total cost for one CD, ready to sell

Expenses
     Royalties rate to be paid to artists 10% As agreed to by Chuck

Dickens and artists
     Cost of goods percentage 20% Price, divided by total cost

of goods
     Other expenses Expenses that are not on

the list

Monthly Activities to Sell CDs Month # of
CDs
Sold

Monthly Sales

January
February
March
April
May
June
July
August
September
October
November
December

Other sales
Total CD Units Sold for the Year

Total
Sales
for the
year




