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Discussion 7

1 Review
¢ Inflation: overall increase in the level of prices, as measured by the CPI or the GDP deflator.
* Deflation: overall decrease in the level of prices.

e Hyperinflations: episodes of extremely high inflation.

2 Level of Prices and the Value of Money

* P: price level (price of a basket of goods, measured in money), e.g. CPI or GDP deflator.
B Dollars
~ Basket of goods

. %: value of money (value of $1, measured in goods), if P = 5, the value of $1 is % goods.

¢ Inflation drives up prices and drives down the value of money.

3 The Quantity Theory of Money

Proposition 1 (Quantity Theory of Money). Quantity of money available determines the price level
and the growth rate of money available determines the inflation rate. FExcess money creation is the
underlying cause of inflation (classical theory of inflation).
3.1 Introduction

1. Developed by 18™ century philosopher David Hume and the classical economists.

2. Advocated more recently by Nobel Prize Laureate Milton Friedman.
3. Asserts that the quantity of money determines the value of money.
4

. Most economists believe the quantity theory is a good explanation of the long run behavior of inflation.

3.2 Money Supply (M?)
¢ In the real world, determined by the Fed, the banking system, and consumers.

* Here, we assume the Fed precisely controls M* and sets it at some fixed amount.

3.3 Money Demand (M%)

* Refers to how much wealth people want to hold in liquid form.

* Depends on P. An increase in P reduces the value of money, so more money is required to buy goods
and services.

e Ceteris paribus', Quantity of money demanded is negatively related to the value of money and posi-
tively related to P.

! This means “other things equal.” Here “other things” includes real income, interest rates, availability of ATMs.
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4 Monetary Equilibrium
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5 Monetary Injection

The Fed increases the money supply by:

1. Using open market operations to increase the supply of reserves to the banking system, which then
increases the money supply.

2. Lowering its target for the federal funds rate, which requires it to use open market operations to in-
crease the supply of reserves to the banking system.
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6 Real vs. Nominal Variables

* Nominal variables are measured in monetary units (units of money).

— nominal GDP, nominal interest rate (rate of return measured in $), nominal wage ($ per hour
worked).

Real variables are measured in physical units (units of goods).

— real GDP, real interest rate (measured in output) real wage (measured in output).

Example: Real vs. Nominal Wage

— W =nominal wage = price of labor, e.g., $15/hour.

— P =price level = price of goods and services, e.g., $5/unit of output.

w ) $15/hour

— Real wage” (%) = $anitof output = O Units output per hour.

Classical Dichotomy: the theoretical separation of nominal and real variables.

Monetary developments (e.g. changes in the money supply) affect nominal variables but not real vari-
ables.

— If central bank doubles the money supply, all nominal variables, including prices, will double.
All real variables, including relative prices, will remain unchanged.
* Relative Price: the price of one good relative to (divided by) another.

ice of A
— Relative price of A in terms of B = prees =
price of B

— Relative prices are measured in physical units, so they are real variables.

7 The Neutrality of Money

1. Neutrality of money: stock of money (e.g. money supply) affects only nominal variables in the
economy such as prices, wages, and exchange rates, with no effect on real variables, like employ-
ment, real GDP, and real consumption.

2. Superneutrality of money: not only the real economy unaffected by the level of the money supply
but also the growth rate of money supply has no effect on real variables.

e.g. 1: Everybody has twice as much money, but the ability to produce goods and services has not
changed = overall price level P should double, leaving output and all other real variables unchanged.

e.g. 2: If the definition of a foot was changed from 12 inches to 6 inches = everyone would physically
be the same height as before, but their height when measured in feet would be twice as big.

e.g. 3: When the government doubles the money supply, the physical quantity of goods produced
would be the same as before, but prices measured in dollars would all be twice as big.

o Notice: It might take time for the price level to fully adjust to a change in the money supply. In the
long run, monetary neutrality holds true.

8 The Velocity of Money

Definition 1 (Velocity of money). The rate at which money changes hands.
PxY
M

— P: price level, Y: real GDP = P x Y: nominal GDP
— M: money supply (M?®), V: velocity

e Velocity formula: V' =

2 Real wage is the price of labor relative to the price of output.
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The velocity of money, defined as the rate at which money changes hands, as measured by the number
of times each dollar in the economy gets spent during a year.

9 The Quantity Equation

MxV=PxY (2)

Observations:

10

11

The velocity of money V is relatively stable over time.

An increase in the money supply M leads to an increase in nominal GDP.

The Inflation Tax

When tax revenue is inadequate and ability to borrow is limited, government may print money to pay
for its spending.

Inflation tax refers to the revenue that the government raises through money creation (e.g. printing
money causes inflation, which is like a tax on everyone who holds money.).

Hyperinflation: inflation exceeding 50% per month.

Excessive growth in the money supply always causes hyperinflation.

The Fisher Effect

Nominal interest rate: interest rate measured without correcting for inflation.
Real interest rate: interest rate measured after correction for inflation.

Recall Fisher equation:

i (nominal interest rate) = r (real interest rate) + 7 (Inflation rate) (3)

The real interest rate is determined by saving and investment in the loanable funds market.
Money supply growth determines inflation rate.

In the long run, money is neutral: a change in the money growth rate affects the inflation rate but not
the real interest rate.

The inflation tax applies to people's holdings of money, not their holdings of wealth.

Fisher effect: nominal interest rate adjusts one-for-one with changes in the inflation rate (real interest
rate is unchanged).
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12 Exercises
1. Suppose that the reserve ratio is 5% and that the public does not hold currency. If the Fed conducts an

open market sale of $10 million, by how much does the money supply in the U.S. change?

(a) The money supply increases by $200 million.
(b) The money supply increases by $50 million.
() The money supply decreases by $50 million.
(d) The money supply decreases by $200 million.

. Which of the following is typically true about a single house?

(@) A house is neither a store of value nor a medium of exchange nor a unit of account.
(b) A house is a store of value, a medium of exchange, and a unit of account.

(c) A house is a store of value and a medium of exchange but not a unit of account.

(d) A house is a store of value but is neither a medium of exchange nor a unit of account.

. Which of the following statements about the Federal Reserve System is incorrect?

(a) Each member of the Board of Governors must be nominated by the President of the U.S. and
confirmed by the Senate.

(b) The president of the Federal Reserve Bank of New York is a permanent member of the FOMC.

(c) The chairman of the Board of Governors must always conduct monetary policy how the President
of the U.S. would like.
(d) The Federal Reserve System has 12 regional Federal Reserve Banks.

. Which of the following description about money is true:

(a) Itis the accumulated financial wealth of all citizens in an economy.

(b) Money is gold.

(c) Itis the set of assets in an economy that people regularly use to make transactions.

(d) Itis the accumulated financial wealth of all residents, citizens otherwise, in an economy.

. You deposit $1,000 of currency that you found under your couch into your checking account. What

happens as a result?

(a) The amount of currency declines by $1,000, and M1 and M2 increase by $1,000.

(b) The amount of currency declines by $1,000, M1 increases by $1,000, and M2 is unchanged.
(c) The amount of currency is unchanged and M1 and M2 increase by $1,000

(d) The amount of currency declines by $1,000 and M1 and M2 are unchanged.

. Historically, which of the following policy tools has been the primary monetary policy tool for the

Federal Reserve?
(a) Open market operations.
(b) Interest on reserves.
(c) The discount rate.
(d) Reserve requirements.

. Assuming that the velocity of money is constant, if real GDP grows at at rate of 3% per year and the

money supply grows at a rate of 6% per year, what rate of inflation is implied by the quantity theory
of money?

@)-3% (0)3% (c)-2% (d)2%

. Assume that the velocity of money is constant and that real GDP grows at at rate of 2% per year.

According to the quantity theory of money, at what rate of growth must the money supply expand for
the inflation rate to be equal to 2%?

@0% (b)-2% (c)4% (d)2%
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