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4 Macroeconomics

Money and Financial Assets

Money is generally accepted in payment for goods and services and serves as an asset to its holder. 
Money is anything that serves three important functions: a medium of exchange, a standard of value, 
and a store of value.

To be a good medium of exchange, money must be accepted by people when they buy and sell goods and 
services. It should be portable or easily carried from place to place. It must also be divisible so that large 
and small transactions can be made. It must also be uniform so that a particular unit such as a quarter 
represents the same value as every other quarter.

To be a good standard of value, or unit of account, money must be useful for denominating values 
(prices). To accomplish this, money must be familiar, divisible, and accepted.

To be a good store of value, money must be durable so it can be kept for future use. It also should have a 
stable value so people do not lose purchasing power if they use the money at a later time.

Throughout history, a wide variety of items have served as money. These include gold, silver, tobacco, 
beer, cattle, metal coins, paper bills, and checks. Money is evaluated based on how well it accomplishes the 
three functions of money. Money is what money does!

1. Use the following table to evaluate how well each item would perform the functions of money 
today. If an item seems to fulfill the function, put a + sign in the box; if it does not fulfill a 
function well, place a – sign in the box. Put a ? sign in the box if you are unsure whether the item 
fulfills that function of money. Circle the best form of money (the item with the most + signs). 

Item Medium of exchange Store of value Standard of value

Salt

Cattle

Gold

Copper coins

Beaver pelts

Personal checks

Savings account passbook

Prepaid phone card

Debit card

Credit card

Bushels of wheat

$1 bill

$100 bill

ACTIVITY 4-1
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Defining and Measuring the Money Supply

Defining and measuring money is a difficult task because of changes in technology and the financial 
system. There is agreement on a simple conceptual definition of money. However, the complexity of 
the real world prevents agreement on a single measure of the money supply.

The Federal Reserve (Fed) uses monetary aggregates (called M0, M1, and M2) as a way to measure the 
money supply. In defining these measures of the money supply, the Fed draws lines between groups of 
assets that serve both the medium-of-exchange and store-of-value functions of money to varying degrees. 
Each monetary aggregate becomes broader. That is, it includes the previous category plus additional forms 
of money. As the categories become broader, they include less liquid assets. Liquidity refers to the ease with 
which an asset can be turned into cash. Cash is therefore the most liquid asset (because it is cash already!).  
Other assets that are included in the broader monetary aggregates are less liquid since it takes time (or a loss 
of value) to turn them into cash.

 ■ M0 includes paper currency and coins.

 ■ M1 includes M0, demand deposits, and traveler’s checks.

 ■ M2 includes M1, savings and small time deposits, and money market shares.

M0 and M1 include items that are primarily used as a medium of exchange while M2 adds items that are 
primarily used as a store of value.

In each of the following scenarios, which function of money is being served? Indicate M for medium of 
exchange, S for store of value, or U for unit of account.

____ 2. You pay for your lunch with a $5 bill.

____ 3. A car is described as being worth $5,000.

____ 4. A grandparent puts $200 into a savings account for a grandchild’s future.

____ 5. You decide you want to give $10 worth of candy to a friend for his birthday.

____ 6. A driver pays a $2 toll.

____ 7. You set aside $10 per week to save up for a new computer.

8. Why are credit cards not considered money? Do they serve any of the functions of money?

9. Order the list of assets below from 1 to 5, with 1 being most liquid and 5 being least liquid.  

____ a $10 bill ____ a traveler’s check ____ a car ____ a money market share ____ a house
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10. Use the data in Table 4-1.1 to calculate M0, M1, and M2. Assume all items not mentioned  
are zero. 

Table 4-1.1
Calculating the Money Supply

Checkable deposits (demand deposits, NOW, 
ATM, and credit union share draft accounts)

 
$850

Currency $200

Large time deposits $800

Noncheckable savings deposits $302

Small time deposits $1,745

Institutional money market mutual funds $1,210

(A) M0 = 

(B) M1 = 

(C) M2 = 

The Financial System and Financial Assets

The financial system is made up of financial markets that facilitate the flow of funds from lenders to 
borrowers. In financial markets, households invest their savings in financial assets, which provide 
funds for investment spending. A well-functioning financial system is important to the economy 
because it makes households’ savings available for investment that leads to long-run economic 
growth. The financial system helps to address three problems: transactions costs, risk, and liquidity. 
Financial markets reduce transaction costs by making it easier and less costly to match borrowers and 
lenders. They can be used to reduce the risk taken by individual lenders and borrowers by allowing 
diversification (investing in several different assets).  And they can be used as a way to provide liquidity 
(access to cash). Financial intermediaries (e.g., banks and mutual funds) are institutions that transform 
funds they gather into financial assets.

  A financial asset is a paper claim that entitles its buyer to future income from the seller. There are four 
important types of financial assets: loans, stocks, bonds, and bank deposits. A loan is an agreement to 
repay, with interest. A bond is an IOU issued by the borrower that represents a promise to pay fixed interest 
payments at regular intervals and repay the principal on a specified date. A stock is a share in the ownership 
of a company. A mutual fund is a financial intermediary that creates a portfolio (collection of financial 
assets) made up of different stocks and resells shares of it to individual investors. A mutual fund allows 
small investors to diversify their portfolio. Bank deposits are claims on a bank that oblige it to give funds 
back to a depositor on demand.

ACTIVITY 4-1 (CONTINUED)
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11. In each of the following scenarios, identify the financial asset (loan, stock, bond, bank deposit) and 
what important function of financial markets is being served (reduce transaction costs, reduce risk, 
provide liquidity). Explain how the asset is serving the function(s) you identify.

Scenario Financial asset Function(s)

(A)  The cost of building a new factory is  
financed by selling shares in the 
company. 

(B)  Funds from many small savers are 
combined and provided to an individual 
to buy a house.

(C)  The $1,000 in your savings account 
at your local bank pays you 3 percent 
interest.

(D)  A firm borrows money by promising to 
pay a fixed sum of interest each year for 
10 years and then pay back the amount 
borrowed at the end of 10 years.

ACTIVITY 4-1 (CONTINUED)
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Time Value of Money

A dollar you receive today is worth more than a dollar you may receive a year from today! Money has 
a time value because interest rates are positive. For example, if you earn 5 percent per year on your 
savings account, one dollar will grow to one dollar plus five cents after one year. Since the present 
value of $1.05 to be received one year from now (if interest rates are 5%) is $1.00, then the present 
value of $1.00 to be received one year from now (again if interest rates are 5%) must be some value 
less than $1.00. In fact, the present value can be calculated using the formula

PV =  FV / (1 + r)n

where

PV is present value

FV is future value

r is the rate of interest per period

n is the number of compounding periods (per year).

Using the formula for our example:

PV = $1.00 / (1.05)1

PV = $0.95.

Today’s value of $1.00 to be received one year from now if the interest rate is 5 percent is $0.95.

Business executives must consider the time value of money when making business investment spending 
decisions. They know that future profit projections must be converted to the present value in order to make 
a correct decision about whether a certain business project is profitable. Notice that the interest rate is in the 
denominator of the formula indicating the present value is inversely related to the interest rate. Thus, less 
business investment spending is worthwhile at higher interest rates.

For example, assume a business was considering the purchase of a new machine that costs $2,000 now. 
The machine is expected to generate profits of $1,000 at the end of year one and $1,400 at the end of year 
two. For simplicity, assume the machine completely wears out and is worthless after the two years. Also 
assume the business must borrow the $2,000 at 9 percent interest. Should the business borrow and purchase 
the machine?

Using the present value formula:

PV = $1,000 / (1.09)1 + $1,400 / (1.09)2 = $917.43 + $1,178.35 = $2,095.78.

The business should invest in the machine since the present value of its future profits from the 
machine is greater than the cost of the machine: $2,095.78 – $2,000 = $95.78.

Now, what if the rate the business had to pay to borrow increased to 15 percent?

Using the present value formula:

PV = $1,000 / (1.15)1 + $1,400 / (1.15)2 = $869.57 + $1,058.60 = $1,928.17.

ACTIVITY 4-2
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The business should not invest in the machine since the present value of its future profits from the 
machine is now less than the cost of the machine: $1,928.17 – $2,000 = ($71.83).

Understanding the time value of money also helps for understanding the relationship between bond 
prices and interest rates. A bond is a loan with a fixed interest rate called the coupon rate. Bonds are long-
term fixed-rate loans of usually 20 or 30 years. The seller (borrower) of a bond agrees to pay the buyer 
(lender) the amount of interest specified each year plus the face value of the bond at the end of the specified 
period, again typically 20 or 30 years. Often the buyer of the bond (lender) incurs a liquidity problem and 
needs to sell the bond before it reaches its maturity. So, at what price can the owner of the bond sell the 
bond?

To answer that question, let’s assume the original bond was a 20-year bond with a face value of $1,000 
and the coupon rate was 5 percent. That means the owner was receiving $50 in interest payments each year 
and was planning on receiving the $1,000 back at the end of year 20. But, let’s further assume the owner 
needs some cash and wants to sell the bond after owning it for 18 years and that current interest rates for 
bonds with the same level of risk are now 7 percent. That means there are two more interest payments due 
(one next year and one two years from now) and the face value will be due at the date of maturity or 20th 
year (two years from now). What price can the owner sell the bond for now that current interest rates are 
higher?

Using the present value formula:

PV = $50 / (1.07)1 + $1,050 / (1.07)2 = $46.73 + $917.11 = $963.84.

Note: Current interest rate is higher and the price of the bond is lower.

Now assume that current interest rates for bonds with the same level of risk are now 3 percent, which is 
lower than the 5 percent coupon rate. So, now what price can the owner sell the bond?

Using the present value formula:

PV = $50 / (1.03)1 + $1,050 / (1.03)2 = $48.54 + $1,019.42 = $1,067.96.

Note: Current interest rate is lower and the price of the bond is higher. We can conclude that bond 
prices are inversely related to interest rates. 

Final note: What would the same $1,000 bond sell for if interest rates were still equal to the 5 percent 
coupon rate? Hopefully, you concluded that the price would be the same as the original price or $1,000. To 
check this out using our formula:

PV = $50 / (1.05)1 + $1,050 / (1.05)2 = $47.62 + $952.38 = $1,000.

1. What will $3,000 deposited into a savings account be worth after one year if interest rates are 
3 percent compounded yearly? 

ACTIVITY 4-2 (CONTINUED)
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2. What will $3,000 deposited into a savings account be worth after two years if interest rates are 
3 percent compounded yearly?

3. What is the present value of $3,000 you are scheduled to receive one year from today if you are 
currently earning 3 percent on your savings account? 

4. What is the present value of $3,000 you are scheduled to receive two years from today if you are 
currently earning 3 percent on your savings account?

5. Assume you have owned a 20-year $1,000 bond with a coupon rate of 6 percent for 17 years.  
If current interest rates on similar bonds are 9 percent, at what price could you sell the  
bond today?

6. Assume a business is deciding whether to invest in a new project that is projected to generate 
profits of $90,000 each year for the next three years. The project start-up costs are $225,000. 

 (A)  If the business normally earns 11 percent on its investments, should the business invest?  
Show/explain.

 (B)  If the business normally earns 5 percent on its investments, should the business invest?  
Show/explain.

ACTIVITY 4-2 (CONTINUED)
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Banks and the Creation of Money

A bank is a financial intermediary that uses bank deposits to finance investment. That is, a bank 
receives deposits from savers (households) and loans them out to investors (firms). Banks earn profits 
by making loans. They will loan out most, but not all, of the deposits they receive. They can’t loan 
out all of the deposits because they have to provide depositors with their funds, on demand (which is 
the origin of the term demand deposits). The fraction of deposits that a bank keeps on hand (either in 
their vault or deposited with the Federal Reserve) is the bank’s reserves. Banks are required by law to 
keep a certain minimum fraction of their deposits on reserve. These are called required reserves. Any 
reserves in excess of the required reserves are called excess reserves. When banks keep only a fraction of 
their deposits on hand and can loan out the rest, it is called a fractional reserve banking system. With a 
fractional reserve system, banks can create money to expand the money supply.

To see how a bank can create money and increase the money supply in the economy, consider the 
following scenario.

1. A new checkable deposit of $1,000 is made in Bank 1. The required reserve ratio is 10 percent of 
checkable deposits, and banks do not hold any excess reserves. That is, banks loan out the other 
90 percent of their deposits. Assume that all money loaned out by one bank is redeposited in 
another bank. To see how the new deposit creates money and increases the money supply, find the 
following values.

(A) Bank 1 must keep required reserves = $

(B) Bank 1 can loan = $

(C)  When the proceeds of the loan are redeposited, Bank 2 receives new deposits =  
$

(D) Bank 2 must keep additional required reserves = $

(E) Bank 2 can now make new loans = $

(F)  When the proceeds of the loan are redeposited, Bank 3 receives new deposits =  
$

(G) Bank 3 must keep additional required reserves = $

(H) Bank 3 can now make new loans = $

ACTIVITY 4-3
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2. Use your answers from above to complete Table 4-3.1. Round the values to two decimals (e.g., 
$59.05). After you have completed the table, fill in the blanks in the statements that follow.

Table 4-3.1
Checkable Deposits, Reserves, and Loans in Seven Banks

Bank 

New checkable 
deposits

10% required 
reserves Loans

1 $1,000.00 $100.00 $900.00

2 $900.00 $810.00

3 $81.00

4 $656.10

5

6 $59.05

7 $531.44 $478.30

All other banks combined

Total for all banks $10,000.00 $9,000.00

(A)  The original deposit of $1,000 increased total bank reserves by $ ___________. Eventually, 
this led to a total of $10,000 expansion of bank deposits, $ ___________ of which was because 
of the original deposit, while $ ___________was because of bank lending activities.

(B)  If the required reserve had been 15 percent instead of 10 percent, the amount of deposit 
expansion would have been (more / less) than in this example.

(C)  If the fractional reserve had been 5 percent instead of 10 percent, the amount of deposit 
expansion would have been (more / less) than in this example.

(D)  If banks had not loaned out all of their excess reserves, the amount of deposit expansion 
would have been (more / less) than in this example.

(E)  If all loans had not been redeposited in the banking system, the amount of deposit expansion 
would have been (more / less) than in this example.

ACTIVITY 4-3 (CONTINUED)
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3. Another way to represent the multiple expansion of deposits is through T-accounts. A T-account 
shows offsetting assets and liabilities. For the bank, assets include loans, deposits with the Federal 
Reserve, and Treasury securities. Liabilities include deposits. Use the T-account below to show how 
the new $1,000 deposit described in the previous example would be listed in a T-account.

LiabilitiesAssets

An easier way to determine how much money can be created if the bank loans out all of its excess 
reserves is to use the deposit expansion multiplier. The deposit expansion multiplier determines how much 
money can be created in the economy from an initial deposit. The formula for the deposit expansion 
multiplier is equal to (1/rr), where rr is the reserve requirement.

Deposit expansion multiplier = 1/rr.

In this example, the reserve requirement is 10 percent so the deposit expansion multiplier is (1/0.1), 
which equals 10. This means that for every dollar of new excess reserves, the money supply will increase by 
$10.

To find the total amount of money created, use the following equation:

Expansion of the money supply = excess reserves × multiplier.

The multiplier is 10, and excess reserves from the initial bank deposit are $900. So the potential 
expansion of money (M1) would be $900 times 10, or $9,000. M1 now consists of the new deposit of $1,000 
plus the $9,000 created.

ACTIVITY 4-3 (CONTINUED)
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Student Alert: Make sure you read any money multiplier questions carefully to determine exactly 
which value the question asks for. For example, does it ask you to calculate the initial change or the 
final change?

4.  Assume that $1,000 is deposited in the bank, and that each bank loans out all of its excess reserves. 
For each of the following required reserve ratios, calculate the amount that the bank must hold in 
required reserves, the amount that will be excess reserves, the deposit expansion multiplier, and 
the maximum amount that the money supply could increase.

Required reserve ratio

1% 5% 10%

Required reserves

Excess reserves

Deposit expansion multiplier

Maximum increase in the money supply

(A) Will an increase in the reserve requirement increase or decrease the money supply? Explain.

(B)  What will happen to deposits, required reserves, excess reserves, and the money supply if 
deposits are withdrawn from the banking system?

(C)  What could happen at each stage of the money creation process to prevent the money supply 
from increasing the full amount predicted by the deposit expansion multiplier?

ACTIVITY 4-3 (CONTINUED)
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The Money Market

The quantity of money (e.g., M1) is determined by the Federal Reserve (the Fed) through its control of 
the reserve requirement and money creation by the banking system. The price of money is the interest 
rate. The interest rate is the price of money because it is what borrowers must pay to obtain money 
and it is also the opportunity cost of holding money rather than loaning it out.  

The money market consists of the demand for money (MD) and the supply of money (MS). The 
Fed determines the quantity of money supplied. Since it is determined by the Fed, the money supply is 
independent of the interest rate, and the money supply curve is a vertical line.  

The demand for money is based on a decision by consumers to hold wealth in the form of interest-
bearing assets (e.g. savings accounts) or as money (noninterest-bearing).  There are three types of money 
demand, based on the three basic motives people have for holding money (rather than interest-bearing 
assets).

 ■ Transactions demand — to make purchases of goods and services

 ■ Precautionary demand — to serve as protection against an unexpected need

 ■ Speculative demand — to serve as a store of wealth

The demand for money is a function of interest rates and income. The interest rate is the opportunity 
cost of holding money because it represents the forgone interest income that was given up in order to 
hold money. The demand for money has an inverse relationship with the interest rate. As the interest rate 
increases, the opportunity cost of holding money increases and people hold less money. As the interest 
rate falls, the opportunity cost of holding money falls and people hold more money. The negatively sloped 
demand curve for money represents the quantity of money demanded at various interest rates.

Figure 4-4.1
The Money Market
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1. Now suppose there is an increase in the money supply. Show the change in the money supply and 
the resulting change in the equilibrium interest rate on Figure 4-4.1 What happens to the quantity 
of money demanded when the interest rate changes? What happens to the quantity of loans as the 
interest rate changes? Explain. 

2. Now draw a new graph of the money market, illustrating the equilibrium interest rate.  

3. Suppose the demand for money increases. Show the change in money demand and the resulting 
interest rate on your graph. What happens to the quantity of loans as the interest rate changes? 
Explain.

ACTIVITY 4-4 (CONTINUED)
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The Loanable Funds Market

The loanable funds market is made up of borrowers, who demand funds (D
lf
), and lenders, who 

supply funds (S
lf
). The loanable funds market determines the real interest rate (the price of loans), as 

shown in Figure 4-5.1. 

Figure 4-5.1
Market for Loanable Funds
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Four groups demand and supply loanable funds: consumers, the government, foreigners, and businesses. 
The same four groups demand and supply loanable funds, so it is important to understand the economic 
behavior depicted by the demand and supply curves for loanable funds.  

The demand curve for loanable funds is negatively sloped. More loans are demanded at lower real 
interest rates, and fewer loans are demanded when real interest rates are higher. Businesses, for example, 
will find more projects worthwhile to invest in at lower rates than at higher rates. Profits rise as interest 
rates fall. Businesses will therefore borrow more at lower rates to finance the increased business investment 
spending. Consumer and foreigner borrowing is also sensitive to changes in the interest rate. Consider that 
the monthly payments for a mortgage are higher with a higher real interest rate. As the rate rises, fewer 
consumers can afford the higher mortgage payments. Government borrowing is not very sensitive to the 
interest rate.

The upward slope of the supply of the loanable funds demonstrates the willingness of households to 
save. The opportunity cost of saving is spending now. The more income saved, the less can be spent now. 
The opportunity cost rises as more and more income is saved. Thus higher rates of interest are needed to 
compensate for the increasing opportunity cost of saving. 

The equilibrium real interest rate is the rate at which the total amount savers are willing to lend equals 
the total amount borrowers are willing to borrow. The major determinants of the demand for loanable 
funds are business confidence and expectations, consumer confidence and expectations, government budget 
plans, and income levels. 

ACTIVITY 4-5
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For example, if businesses are confident of future profits, they will want to borrow more at all possible 
real interest rates to expand operations, and the D

lf
 curve shifts to the right. If the government decreases 

spending to reduce the deficit it decreases the need to borrow, and the D
lf
 curve shifts to the left. If 

consumers become concerned that the economy is heading toward a recession, they will become concerned 
about their ability to repay loans and will cut back on their borrowing, decreasing the demand for loanable 
funds. On the other hand, rising incomes would cause consumers to borrow more since their higher 
incomes enable them to pay back higher amounts. 

On the supply side, if the government reduces the income tax rate on interest income, consumers will 
want to save more at every real interest rate, and the S

lf
 curve will shift to the right. Anything that causes 

consumers to save more will shift the S
lf
 curve to the right. The Federal Reserve plays a significant role on 

the supply side of the loanable funds market. 

A good way to view the loanable funds market is to consider the bond market with an understanding 
that bonds are fixed-rate loans. Thus, anyone who buys a newly issued bond is loaning funds to the seller of 
the bond. The demand for loanable funds then is the same as the supply of bonds in the bond market, and 
the supply of loanable funds is the same as the demand for bonds in the bond market. Considering these 
relationships helps to understand that bond prices and interest rates are inversely related. For example, an 
increase in demand for loanable funds (increase in supply of bonds) raises interest rates in the loanable 
funds market (and decreases bond prices in the bond market). 

Student Alert: Make sure you understand the differences (and similarities) between the money 
market and the loanable funds market and use the appropriate one! The slope of the supply curve is 
a key distinction!

1. Explain why the demand for loanable funds is negatively sloped. (Use the business borrower in 
your explanation.)

2. Explain why the supply of loanable funds is positively sloped. (Use household savers in your 
explanation.)

3. Is the interest rate in the loanable funds market nominal or real? Explain.

ACTIVITY 4-5 (CONTINUED)
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4. Draw a graph of the loanable funds market showing the effect of each of the following on the real 
interest rate and quantity of loanable funds.

(A) The government increases spending ceteris paribus.

(B) The government increases tax on income from interest payments.

(C) The Federal Reserve buys bonds on the open market facilitating an increase of the money 
supply.

ACTIVITY 4-5 (CONTINUED)
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(D)  The University of Michigan releases the index of consumer and business confidence, which 
indicates both are lower.

(E) Consumers in China decide to increase consumption.

ACTIVITY 4-5 (CONTINUED)
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The Federal Reserve and Central Banking

The Federal Reserve System is the central bank of the United States. A central bank is an institution 
that oversees and regulates the banking system and controls the money supply. The Federal Reserve 
System (known as “the Fed”) is made up of 12 privately owned District Federal Reserve Banks and a 
federal government agency that oversees the system, called the Board of Governors. The Fed has four 
basic functions: 

1. Provide financial services for commercial banks (like holding reserves, providing cash, and 
clearing checks)

2. Supervise and regulate banking institutions to ensure the safety and soundness of the nation’s 
banking and financial system

3. Maintain stability of the financial system by providing liquidity to financial institutions in order to 
maintain their safety and soundness

4. Conduct monetary policy to prevent or address extreme fluctuations in the economy

The Fed’s goal is “to promote effectively the goals of maximum employment, stable prices and moderate 
long-term interest rates.” A primary goal of the Fed is to stabilize prices, which is arguably the strongest 
contribution the Fed can make to promoting economic growth. Over time, it has become evident that 
monetary policy’s long-term influence over prices is strong but its influence over real output and real 
interest rates is mostly short term.

To promote employment and price stability, the Fed can use monetary policy to raise or lower interest 
rates through the money market. Lower interest rates promote spending and investment that leads to 
increased employment (this is called expansionary monetary policy). Higher interest rates prevent inflation 
and promote price stability (this is called contractionary monetary policy).  

The Fed has three main policy tools it can use to control equilibrium interest rates in the money market: 
the reserve requirement, the discount rate, and open-market operations.

1. The reserve requirement. The Fed sets the percentages of bank deposits that must be held as 
reserves. Greater excess reserves lead banks to expand credit, which expands the money supply. 
Fewer excess reserves lead banks to reduce credit, which decreases the money supply. Changes in 
the money supply change equilibrium interest rates in the money market. Because changes in the 
reserve requirement can have powerful impacts, the reserve requirement is seldom used as a tool 
of monetary policy.

2. The discount rate. The discount rate is the rate that commercial banks must pay to borrow from 
the Fed. When it is cheaper to borrow from the Fed, banks will borrow more reserves; when it 
is more expensive to borrow from the Fed, banks will borrow less. More reserves lead banks to 
expand credit, which expands the money supply. Fewer reserves lead banks to reduce credit, which 
reduces the money supply. The discount rate is set by the Fed, generally a percentage point above 
the federal funds rate (which is the interest rate banks charge each other for overnight loans).   

ACTIVITY 4-6
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The equilibrium federal funds rate established in the money market is the focus of monetary 
policy, not the discount rate set directly by the Fed.

3. Open market operations (OMOs). OMOs refers to the Fed buying and selling U.S. Treasury bills, 
normally through a transaction with commercial banks that changes the banks’ reserves. When 
the Fed buys Treasury bills, it increases the banks’ reserves, and when the Fed sells Treasury bills, 
it decreases the banks’ reserves. The change in the banks’ reserves leads to a change in the money 
supply. Changes in the money supply change equilibrium interest rates in the money market. 
OMOs are the most frequently used monetary policy tool. 

Student Alert: Open market operations include buying and selling government bonds.  When you 
are asked about an open market operation, you should answer in terms of buying bonds or selling 
bonds.

The Mechanics of Monetary Policy

To manage the money supply, the Fed uses the tools of monetary policy to influence the quantity of 
reserves in the banking system. The following examples use T-accounts to show how the Fed could  
use open market operations to increase the money supply by $100.

Figure 4-6.1 shows T-accounts for the economy. The required reserve ratio is 10 percent. The bank holds 
$26 in reserve accounts and $4 in Federal Reserve notes (vault cash). Total bank reserves equal $30, so total 
reserves equal required reserves and there are no excess reserves. Net worth = assets – liabilities.

Figure 4-6.1
T-Accounts

Assets Liabilities

The Fed

Treasury securities $83 $26 Reserve accounts of banks

$57 Federal Reserve notes

Banks

Reserve accounts $26 $300 Checkable deposits

Federal Reserve notes $4

Loans $405 $135 Net worth (to stockholders)

Bank customers

Checkable deposits $300 $405 Loans

Federal Reserve notes $53

Treasury securities $52

Money supply = $353 ($300 + $53)

ACTIVITY 4-6 (CONTINUED)
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Expansionary Policy via Open Market Purchases

Now suppose the Fed believes the economy is heading into a recession and wishes to increase the 
money supply by $100, so it uses open market operations and purchases $10 worth of Treasury 
securities from the public.

Figure 4-6.2 shows the T-accounts after the effects of the Fed action work their way through the 
economy. Compare Figure 4-6.1 with Figure 4-6.2. The Fed’s $10 increase in reserve accounts yields a $100 
increase in the money supply.

Figure 4-6.2
T-Accounts after $10 Open Market Purchase

Assets Liabilities

The Fed

Treasury securities (+$10) $93 $36 Reserve accounts of banks (+$10)

$57 Federal Reserve notes

Banks

Reserve accounts (+$10) $36 $400 Checkable deposits (+$100)

Federal Reserve notes $4

Loans (+$90) $495 $135 Net worth (to stockholders)

Bank customers

Checkable deposits (+$100) $400 $495 Loans  (+$90)

Federal Reserve notes $53

Treasury securities (–$10) $42

Money supply = $453 ($400 + $53)

For the following questions, start with the T-accounts in Figure 4-6.1. Suppose the Fed wishes to decrease 
the money supply from $353 to $303 by open market operations. The reserve requirement is 10 percent.

1. Will the Fed want to buy or sell existing Treasury securities? 

2. What is the money multiplier? 

3. What is the value of Treasury securities that need to be bought or sold? 
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4. Fill in Figure 4-6.3 to show the accounts after open market operations are finished and all changes 
have worked their way through the economy.

Figure 4-6.3
T-Accounts after Open Market Operations Are Finished

Assets Liabilities

The Fed

Treasury securities Reserve accounts of banks

$57 Federal Reserve notes

Banks

Reserve accounts Checkable deposits

Federal Reserve notes

Loans $135 Net worth (to stockholders)

Bank customers

Checkable deposits Loans

Federal Reserve notes $53

Treasury securities

Money supply = ____________________

For the following questions, suppose banks keep zero excess reserves and the reserve requirement is  
15 percent.

5. What is the deposit expansion multiplier? 

6. A customer deposits $100,000 in a checking account.

(A) How much must the bank add to its reserves? 

(B) How much of this can the bank lend to new customers? 

(C) In what two forms can a bank hold the new required reserves? 

ACTIVITY 4-6 (CONTINUED)

CEE-APE_MACROSE-12-0101-MASM-Book.indb   146 27/07/12   10:46 PM



Advanced Placement Economics Macroeconomics: Student Resource Manual © Council for Economic Education, New York, N.Y. 147

4 Macroeconomics

7. Suppose that the $100,000 had previously been held in Federal Reserve notes under the customer’s 
mattress and that banks continue to hold no excess reserves. By how much will the customer’s 
deposit cause the money supply to grow? 

8. Circle the correct symbol in Table 4-6.1. 

Table 4-6.1
Fed Actions and Their Effects

Federal Reserve action
Bank 

reserves
Money 
supply

Fed funds 
rate

(A) Sold Treasury securities on the open market

➞   

➞

➞   

➞

➞   

➞

(B)  Bought Treasury securities on the open 
market ➞   

➞

➞   

➞

➞   

➞

(C) Raised the discount rate
➞   

➞

➞   

➞

➞   

➞

(D) Lowered the discount rate

➞   

➞

➞   

➞

➞   

➞

(E) Raised the reserve requirement

➞   

➞

➞   

➞

➞   

➞

(F) Lowered the reserve requirement

➞   

➞

➞   

➞

➞   

➞

9. In Table 4-6.2, indicate how the Fed could use each of the three monetary policy tools to pursue 
an expansionary policy and a contractionary policy.

Table 4-6.2
Tools of Monetary Policy

Monetary policy Expansionary policy Contractionary policy

(A) Open market opeations

(B) Discount rate

(C) Reserve requirements

ACTIVITY 4-6 (CONTINUED)
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Monetary Policy

Monetary policy is the action of the Federal Reserve (the Fed) to prevent or address extreme 
economic fluctuations. The Fed uses its monetary policy tools to influence equilibrium interest rates 
in the money market through its control of bank reserves. The Fed lowers interest rates through 
expansionary monetary policy to prevent or address recessions, and it raises interest rates through 
contractionary monetary policy to prevent or address inflation. Monetary policy is transmitted to  
the economy through changes in aggregate demand. Monetary policy will have both short-run and 
long-run effects in the economy. In the following figures, long-run aggregate supply, short-run 
aggregate supply, and demand curves are represented by LRAS, SRAS, and AD.

Figure 4-7.1
Effects of Monetary Policy in the Economy (Recession)

P
R
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1. Suppose that initially the economy is at the intersection of AD and SRAS in Figure 4-7.1.

(A) What monetary policy can the Fed implement to move the economy to full-employment?

(B) If the Fed is going to use open market operations, it should (buy / sell) Treasury securities.

(C) The effect will (increase / decrease) Treasury security (bond) prices.

(D) In the short run, what is the effect on nominal interest rates? Explain.

(E)  In the short run, what happens to real output? Shift the curve on the graph to show how the 
Fed’s action results in a change in real output and explain why the shift occurs.

(F)  In the short run, what happens to the price level? Explain how the Fed’s action results in a 
change to the price level.

ACTIVITY 4-7
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Figure 4-7.2
Effects of Monetary Policy in the Economy (Inflation)
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2. Suppose that initially the economy is at the intersection of AD and SRAS in Figure 4-7.2.

(A) What monetary policy can the Fed implement to move the economy to full-employment?

(B) If the Fed is going to use open market operations, it should (buy / sell) Treasury securities.

(C) The effect will (increase / decrease) Treasury security (bond) prices.

(D) In the short run, what is the effect on nominal interest rates? Explain.

(E) In the short run, what happens to real output? Shift the curve on the graph to show how the 
Fed’s action results in a change in real output and explain why the shift occurs.

(F) In the short run, what happens to the price level? Explain how the Fed’s action results in a 
change to the price level.

ACTIVITY 4-7 (CONTINUED)
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3. In the situation shown in Figure 4-7.3, suppose that the monetary authorities decide to maintain 
the level of employment represented by the output level Y

1
 by using expansionary monetary 

policy.

Figure 4-7.3
Monetary Policy in the Long Run
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(A) Explain the effect of the expansionary monetary policy on the price level and output in the 
short run.

(B) Explain the effect on the price level and output in the long run. 

(C) Explain what you think will happen to the nominal rate of interest and the real rate of interest 
in the short run as the Fed continues to increase the money supply. Explain why.

(D) Explain what you think will happen to the nominal rate of interest and the real rate of interest 
in the long run. Explain why.

ACTIVITY 4-7 (CONTINUED)
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4. Many economists think that moving from short-run equilibrium to long-run equilibrium may 
take several years. List three reasons why the economy might not immediately move to long-run 
equilibrium. 

5. Briefly summarize the long-run impact of an expansionary monetary policy on the economy.

Figure 4-7.4
Expansionary Monetary Policy
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6. Suppose that initially the economy is at the intersection of AD and SRAS as shown in  
Figure 4-7.4. Now, the Fed decides to implement expansionary monetary policy to increase  
the level of employment.

(A) In the short run, what happens to real output? Explain why.

(B) In the short run, what happens to the price level? Explain why.

ACTIVITY 4-7 (CONTINUED)
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(C) In the short run, what happens to employment and nominal wages? Explain why.

(D) In the short run, what happens to nominal interest rates and real interest rates? 

(E) In the long run, what happens to real output? Explain why.

(F) In the long run, what happens to the price level? Explain why.

(G) In the long run, what happens to employment and nominal wages? Explain why.

(H) In the long run, what happens to the nominal interest rate and the real interest rate?

ACTIVITY 4-7 (CONTINUED)
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The Quantity Theory of Money

The relationship among money, price, and real output can be represented by the equation of exchange, 
which typically takes the following form:

MV = PQ

where

M   =   the money supply

V    =   the velocity of money (the number of times an average dollar bill is spent)

P     =   the average price level

Q    =   real value of all final goods and services (real gross domestic product [GDP])

This equation shows the balance between “money,” represented on the left side of the equation, and 
goods and services, represented on the right side of the equation. The equation shows that, for a given level 
of V, if M increases more than Q there must be an increase in P (inflation) to keep the two sides of the 
equation equal. This means that an increase in the money supply not offset by an increase in real output 
will lead to inflation. Classical economists assumed that the velocity of money was stable (constant) over 
time because institutional factors—such as how frequently people are paid—largely determine velocity. 
Therefore, changes in the money supply will lead to inflation if the economy is at full employment.

1. Define (in your own words and in one or two sentences each) the four variables in the equation  
of exchange.

2. The product of V and M equals PQ. What is PQ?

3. Suppose velocity remains constant, while the money supply increases. Explain how this would 
affect nominal GDP.

4. Changes in technology have led to increases in electronic transactions. Explain how these changes 
affect velocity.

ACTIVITY 4-8
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Real versus Nominal Interest Rates

If you bought a one-year bond for $1,000 and the bond paid an interest rate of 10 percent, at the 
end of the year would you be 10 percent wealthier? You will certainly have 10 percent more money 
than you did a year earlier, but can you buy 10 percent more? If the price level has risen, the answer 
is that you cannot buy 10 percent more. If the inflation rate were 8 percent, then you could buy only 
2 percent more; if the inflation rate were 12 percent, you would be able to buy 2 percent less! The 
nominal interest rate is the rate the bank pays you on your savings or the rate that appears on your 
bond or car loan. The real interest rate represents the change in your purchasing power. The expected 
real interest rate represents the amount you need to receive in real terms to forgo consumption now for 
consumption in the future.

The Fisher Equation shows the relationship between the nominal interest rate, the real interest rate, and 
the inflation rate as shown below:

r = i – p

where

r = the real interest rate

 i = the nominal interest rate 

p = the inflation rate. 

In the previous example with the 10 percent bond, if the inflation rate were 6 percent, then your real 
interest rate (the increase in your purchasing power) would be 4 percent (6 = 10 – 4).

Obviously banks and customers do not know what inflation is going to be, so the interest rates on loans, 
bonds, and so forth are set based on expected inflation. The expected real interest rate is 

re = i – pe

where

pe = the expected inflation rate.

The equation can be rewritten as i = re  + pe. 

A bank sets the nominal interest rate equal to its expected real interest rate plus the expected inflation 
rate. However, the real interest rate it actually receives may be different if inflation is not equal to the bank’s 
expected inflation rate.

According to the Fisher Equation, if the Federal Reserve increases the money supply, the price level will 
increase. The resulting inflation will increase the nominal interest rate, decrease the real interest rate, or 
some combination of the two. This is known as the Fisher Effect. In the short run, increases in the money 
supply decrease the nominal interest rate and real interest rate. In the long run, an increase in the money 
supply will result in an increase in the price level and the nominal interest rate.

ACTIVITY 4-9
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Table 4-9.1
Real and Nominal Interest Rates

Year Nominal interest rate (%) Inflation rate (%) Real interest rate (%)

1 5.02 1.87

2 5.07 1.85

3 4.78 1.14

4 4.64 1.56

5 5.82 2.29

6 3.39 1.95

1. Table 4-9.1 provides the nominal interest rates and inflation rates for the Years 1–6. Compute the 
real interest rates and then graph the nominal and real interest rates on Figure 4-9.1.

Figure 4-9.1
Real and Nominal Interest Rates
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