SROMLINGEH

The Case of the Gigantic $100,000 Bill
Lesson by Andrew T. Hill, Ph.D."

Lesson Description

In this lesson, students participate in a demonstration of the money creation process using a large $100,000 bill. Expansions of the
money supply caused by successive deposits and loans are traced on the board so that students can observe the process. Required
reserves are cut from the large bill during each stage of the process. Students learn to calculate the upper bound of the money cre-

ation process using the simple money multiplier.

Grades
9-12

Economic Concepts
Money creation
Money multiplier

Money supply

Content Standards
* Voluntary National Content Standards in Economics—Content Standard 20
* Delaware—Economics Standards: Standard 2
* Pennsylvania—Academic Standards in Economics: 6.2.9 and 6.2.12
* New Jersey—Social Studies Standards: Standard 6.5

Objectives

Students will be able to:

1. Demonstrate how successive deposits and loans by depository institutions cause the money supply to expand.
2. Calculate the simple money multiplier when a required reserve ratio is provided.

3. Explain that money is created when banks make loans and destroyed when loans are repaid.

Time Required

60 minutes

Materials
Transparency of Activity 1
Activity 1, one copy per student

* This lesson is based on “How Depository Institutions Create Money,” Federal Reserve Bank of Minneapolis, 1982.
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A roll of bulletin board paper

Chalk, dry erase marker, or poster marker
Construction paper or card stock
Masking tape

Meter stick

Overhead projector

Overhead projector pen

Poster marker

Scissors

Preparation

1. Cut a piece of paper 1 meter by 50 centimeters. This piece of paper will be the gigantic $100,000 bill for the lesson. You can
decorate the paper to look like an actual $100,000 gold certificate. An example of a $100,000 gold certificate can be found
on this page and at http://www.philadelphiafed.org/money in motion/trove changing-money-25c.html

§ 10000(

2. On the front of the $100,000 bill, mark off each centimeter along the top of the bill as shown in the illustration below:

4 100 cm »




If your chalkboard or whiteboard is not at least 5 meters long, affix paper for 5 meters along a bulletin board or wall in your
classroom. This space on your chalkboard, whiteboard, or bulletin board will be where the Keeper of the Money Supply will
trace the gigantic $100,000 at the beginning of each round of the activity.

Using construction paper or card stock, prepare a name tag for each of the following roles: Keeper of the Money Supply,
Bankers A through E (five students), Borrowers 1 through 4 (four students), and the Mathematician.

Establish a place where you can display a transparency of Activity 1 without interfering with the space where the Keeper of
the Money Supply will trace the gigantic $100,000 bill at the beginning of each round.

Procedure

L.

Explain that the class has an interesting word problem to solve. Write the following word problem on the board: “Suppose
Jack purchased 100 beans at the market. When he plants those beans at home, the resulting beanstalk produces five times
as many beans as he planted. How many beans grew on the beanstalk?” Give the students a minute to read the question.
Ask the students how many beans grew on the beanstalk. (500)

Ask the students if they think there is a way for money to be created in the same way. (Most will say no.) Ask the students
who they think creates money. (Answers will vary, but some will say that the government creates money.) Explain to the stu-

dents that in this class, they are going to explore the process by which banks create money.

Show the gigantic $100,000 bill. Explain that today the highest denomination note printed in the United States is the $100
Federal Reserve note, but in the first half of the 20" century, there were larger denomination notes. The largest denomina-
tion note ever issued by the United States was the $100,000 gold certificate, which was primarily used for transfers among
Federal Reserve Banks. (Note: If you have access to the Internet in your classroom, you may want to show your students the

$100,000 gold certificate shown on the web page listed in the preparation section of this lesson.)

Explain that the money supply is the total amount of money available in the economy to purchase goods and services. The
simplest measure of the U.S. money supply includes coins and paper currency as well as all deposits in banks and savings
institutions on which checks can be drawn. In this activity, the money supply will be total deposits at depository institutions

plus all currency in circulation.

Remind students that when people deposit money in a bank, banks hold on to some of the deposited money as reserves but
lend the rest of it. Banks make money by charging a higher rate of interest on the loans they make than the rate they pay on
deposits. Remind students that in the United States, there are reserve requirements set by the Federal Reserve. While banks
do not hold reserves simply because they are required to and they may choose to hold more reserves than they are required
to, in this activity students should assume that banks hold only the reserves they are required to and lend the rest of the
money they have on deposit. Point out that the highest required reserve ratio in the United States today is 10 percent, but to

make the activity work more easily, students are going to assume a 20 percent required reserve ratio in this activity.



10.

11.

12.

13.

Ask for a volunteer from the class to serve as the Keeper of the Money Supply. Ask that student to come to the front of
the room and give her chalk or a marker so that she will be able to trace the large $100,000 bill onto the chalkboard,
whiteboard, bulletin board, or wall prepared for this purpose. Give the student the name tag for her role and the gigantic

$100,000 bill prepared before class. Ask her to tape on her name tag.

Ask five students to volunteer to be Bankers. Give each Banker a name tag and ask them to stand in the front of the room

facing the class. Ask the Bankers to tape on their name tags.

Ask four students to volunteer to be Borrowers. Give each a Borrower name tag and ask them to stand in one corner of the

room and wait to take out a loan from one of the depository institutions. Ask the Borrowers to tape on their name tags.

Ask one student to serve as the Mathematician. Give the Mathematician her name tag and a pair of scissors. Explain that
the Mathematician will be responsible for calculating the required reserve amounts for each depository institution and the
total funds available for loans and for recording those figures on the ledger entries on the visual of Activity 1. This stu-
dent will remain close to the Keeper of the Money Supply and will cut off the required reserve amount from the gigantic
$100,000 bill. Ask the Mathematician to tape on her name tag.

Distribute one copy of Activity 1 to each student. Explain to the students that they will record the deposits, required re-
serves, and amount available for loans in the ledger entries for each depository institution during each round of the activity.

They will also record the amount of the expansion of the money supply in each round on the right side of the activity.

Direct the Keeper of the Money Supply to trace the gigantic $100,000 bill onto the space prepared for this purpose. The
tracing should be done on the left so that successive money supply entries can be noted to the right of this tracing. Explain
that the Keeper of the Money Supply found this $100,000 bill under the floorboards in her house. Direct the students to
record this $100,000 starting point in the space provided on Activity 1. Instruct the Mathematician to record it on the
transparency of Activity 1. Ask the students the size of the money supply. (total deposits + currency in circulation = $0 +

$100,000=$100,000)

Instruct the Keeper of the Money Supply to deposit the $100,000 bill into Depository Institution A. Instruct Banker A to
take the $100,000 bill from the Keeper of the Money Supply and record the $100,000 deposit on the transparency of Activ-
ity 1 in the ledger entries for Depository Institution A.

Ask the Mathematician to calculate the required reserves associated with the $100,000 deposit into Depository Institution
A and record it on the transparency. ($100,000 x 20%=$20,000) Direct the Mathematician to calculate and record the
amount available for loans on the transparency. ($100,000-$20,000=$80,000) Instruct the students to complete the ledger
entry for Depository Institution A on Activity 1.



14.  Explain that each centimeter on the gigantic $100,000 represents $1,000. Show the students that centimeters are marked
along the top of the bill. Ask the students how much of the $100,000 bill should be cut off to be kept at Depository
Institution A to fulfill required reserves. (20 centimeters—equivalent to $20,000) Direct the Mathematician to cut the
required reserves off the $100,000 bill using the scissors. Direct the Mathematician to return both parts of the $100,000 bill
to Banker A. The bill should have been cut into two pieces along the line delineated in the picture below. The ledger entries
for Depository Institution A should look like the entries in the table below.

cut

“ < 80 cm Pid— 20 cm —P

Depository Institution A
Deposit $100,000 ‘ ' -

Required Reserves (20% reserve requirement) $ 20,000

Amount Available for Loans $ 80,000

et
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15.

16.

17.

18.

Begin Round 1. Ask what Depository Institution A will do now. (Loan out $80,000.) Instruct Borrower 1 to come for-

ward and request a loan from Banker A. Instruct Banker A to give Borrower 1 the larger portion of the bill and retain the
smaller portion as reserves. Point out that in real life Borrower 1 might actually be more than one individual or business.
Ask the students what the size of the money supply is now. (total deposits + currency in circulation = $100,000 + $80,000 =
$180,000)

Direct Borrower 1 to allow the Keeper of the Money Supply to trace the $80,000 bill directly adjacent to the tracing of the
original $100,000. Direct the students to record this $80,000 money supply expansion in the space provided for Round 1 on
Activity 1 and the Mathematician to record this same amount on the transparency. The tracings should now look like the

diagram below:

$100,000 $80,000

Direct Banker B to come forward. Direct Borrower 1 to deposit the $80,000 in Depository Institution B. Instruct Banker B
to take the $80,000 bill from Borrower 1 and record the $80,000 deposit on the transparency in the ledger entry for Deposi-
tory Institution B. Explain that in real life, Borrower 1 would invest or spend the $80,000 and someone else would be depos-

iting it in Depository Institution B.

Ask the Mathematician to calculate the required reserves associated with the $80,000 deposit into Depository Institution
B and record it on the transparency. ($80,000 x 20% = $16,000) Direct the Mathematician to calculate and record the
amount available for loans on the transparency. ($80,000 - $16,000 = $64,000) Instruct the students to complete the ledger

entries for Depository Institution B on Activity 1.
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19.

20.

21.

22.

23.

Ask the students how much of the $80,000 bill should be cut off to be kept at Depository Institution B to fulfill reserve re-
quirements. (16 centimeters—equivalent to $16,000) Direct the Mathematician to cut the required reserves off the $80,000
bill and return both parts of the $80,000 bill to Banker B. The bill has now been cut into three pieces—one 20 cm wide,
one 16 cm wide, and one 64 cm wide. The ledger entries for Depository Institution B should look like the entries in the

table below.

Depository Institution B

Deposit $ 80,000
Required Reserves (20% reserve requirement) $ 16,000
Amount Available for Loans $ 64,000

Begin Round 2. Ask what Depository Institution B will do now. (Loan out $64,000.) Instruct Borrower 2 to come forward
and request a loan from Banker B. Instruct Banker B to give Borrower 2 the larger portion of the bill and retain the 16 cm
wide portion as reserves. Point out that in real life Borrower 2 might actually be more than one individual or business. Ask
the students what the size of the money supply is now. (total deposits + currency in circulation = [$100,000 + $80,000] +
$64,000 = $244,000)

Direct Borrower 2 to allow the Keeper of the Money Supply to trace the $64,000 bill to the right of the tracing of the
$80,000 hill. Direct the students to record this $64,000 expansion of the money supply in the space provided for Round 2

on Activity 1 and ask the Mathematician to record this same amount on the transparency.

Direct Banker C to come forward. Direct Borrower 2 to deposit the $64,000 in Depository Institution C. Instruct Banker C
to take the $64,000 bill from Borrower 2 and record the $64,000 deposit on the transparency in the ledger entry for Deposi-
tory Institution C. Explain that in real life, Borrower 2 would invest or spend the $64,000 and someone else would be depos-

iting it in Depository Institution C.

Ask the Mathematician to calculate the required reserves associated with the $64,000 deposit into Depository Institution
C and record it on the transparency. ($64,000 x 20% = $12,800) Direct the Mathematician to calculate and record the
amount available for loans on the transparency. ($64,000 - $12,800 = $51,200) Instruct the students to complete the ledger
for Depository Institution C on Activity 1.



Ask the students how much of the $64,000 bill should be cut off to be kept at Depository Institution C to fulfill reserve re-
quirements. (12.8 centimeters—equivalent to $12,800) Direct the Mathematician to cut the required reserves off the $64,000
bill and return both parts of the bill to Banker C. The ledger entries for Depository Institution C should look like the entries
in the table below.

Depository Institution C

Deposit $ 64,000
Required Reserves (20% reserve requirement) $ 12,800
Amount Available for Loans $ 51,200

Repeat the process of making loans and deposits, tracing the expansions of the money supply, calculating and cutting
reserves, and completing Activity 1 until two additional rounds have been completed. The money supply expansions in
Rounds 3 and 4 are $51,200 and $40,960, respectively. The ledger entries for Depository Institutions D and E should look

like the entries in the tables below.

Depository Institution D

Deposit $ 51,200
Required Reserves (20% reserve requirement) $ 10,240
Amount Available for Loans $ 40,960

Depository Institution E

Deposit $ 40,960
Required Reserves (20% reserve requirement) $ 8192
Amount Available for Loans $ 32,768




26.

21.

28.

10

Discuss the following:

* Although the U.S. Mint produces coins and the Bureau of Engraving and Printing prints Federal Reserve notes, money
is created when one bank’s loan becomes another bank’s deposit and that bank uses much of the deposit to make an-

other loan.

* Since money includes all currency in circulation plus total deposits in depository institutions, the process of lending and

depositing in successive banks creates money. This process of successive loans and deposits is called money creation.

* The money creation process is limited by the amount of reserves banks choose to hold and can be affected by the
amount actually deposited in depository institutions, but reserve requirements delineate an upper bound on the amount

by which money can be created through the successive deposit and loan process.

*  The simple money multiplier is the amount that an initial $1 increase in excess reserves will eventually add to the money
supply if banks lend all but their required reserves and all of the borrowed money is deposited into a depository institution.

The money multiplier can be found by dividing the required reserve ratio into one.

Werite the following equation on the board:

1

required reserve ratio

money multiplier —

Discuss the following:
a.  What is the money multiplier for our example with a required reserve ratio of 20 percent? (I + 0.20 = 5)

b.  With the $100,000 initial deposit, excess reserves were $100,000-$20,000=$80,000. What is the total amount the
money supply could expand in our example? ($80,000 x 5.0 = $400,000) Enter $400,000 in the blank at the bottom of the

Money Supply Expansion column on the transparency of Activity 1 and instruct the students to do the same on Activity 1.

c. If we continued tracing and cutting the gigantic bill from the activity until the money creation process was finished,

how much total space would we need for the completed tracings? (5 meters)

d. If the Federal Reserve raised the required reserve ratio from 20 percent to 25 percent, how would the activity have been
different? (The money multiplier would be 1 + 0.25 = 4. Only $300,000 would have been created by the process. Only 4
meters would have been necessary to trace the initial deposit and dall of the money supply expansions.) Explain that the Federal

Reserve changes reserve requirements very infrequently and last changed them in 1992.



e. If we had used the actual maximum U.S. required reserve ratio of 10 percent, how would the activity have been differ-
ent? (The money multiplier would be 1 <+ 0.10 = 10. $900,000 would have been created by the process. Ten meters would

have been required to trace the initial deposit and all of the money supply expansions.)

f. If money is created when banks make loans, how is money destroyed? (Answers will vary.) Explain that money is de-
stroyed when loans are repaid. However, when a loan is repaid, the depository institution is likely to make another loan

with the proceeds from the repaid loan. Therefore, money is usually recreated to replace the money destroyed when the

b

loan was repaid.

Closure

1. How is money created? (by banks lending money) “

2. How is money destroyed? (by loans being repaid)

3. What is the relationship between the money multiplier and the required reserve ratio? (The money multiplier is one divided by

the required reserve ratio.)

4. Given an initial deposit in the banking system, what is the upper bound of the expansion of the money supply that will be
caused by that deposit? (the amount of the deposit multiplied by the money multiplier)

Assessment
You were recently walking by the U.S. Mint in Philadelphia and you heard one tourist say the following to another tourist: “All of
the money in the United States is created in this mint and the U.S. Mint in Denver, Colorado. It sure is amazing to think that ev-

ery dollar you have ever saved or spent was created in either this building or the one in Denver!” Write a one-page essay in which

P N
il

you evaluate the tourist’s statement for accuracy.

- e

Permission is granted to reprint or photocopy this lesson in its entirety for educational purposes provided the user credits the
Federal Reserve Bank of Philadelphia.
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Activity 1 .
Money Creation Worksheet
Ledger Entries Money Supply Expansion
Depository Institution A
Deposit $ Starting Point
Required Reserves (20% reserve requirement) $ $
Amount Available for Loans $
~
Depository Institution B \
N \ Round 1
Deposit $ \A oun
Required Reserves (20% reserve requirement) $ Expansion = $
Amount Available for Loans $
N
\\
Depository Institution C v N o] 2
Deposit $ A Expansion = $
Required Reserves (20% reserve requirement) $
Amount Available for Loans $
Round 3
T~
Depository Institution D v > Expansion = $

Deposit $

Required Reserves (20% reserve requirement) $

Round 4

——————— Expansion = $

Amount Available for Loans $

Depository Institution E

Deposit $

Required Reserves (20% reserve requirement) $ . .
E ( E ) Continues until a total

P of $ has been created.

Amount Available for Loans $
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