
Money and Inflation

Money - any generally acceptable means of 

payment in exchange for good and services 

and in settling debts

Serves as

• medium of exchange 

• unit of value

• store of value

• standard of deferred payment



Stages of History

• Autarky – no trade, no specialization, no 

money

• Barter – trade good for goods
» Need double coincidence of wants

• Money 

– Commodity money (shells, metals, coins…)

– Fiat money (legal tender, paper money)

– Bank money (checking accounts)



Money
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National Money (since 1862)

Currency $1,625.60

Checkable Deposits $2,155.10

M1: Transactions Money $3,780.70

Savings Accounts $10,674.40

M2: Broad Money $14,455.10

December 2018

Billions $



Currency in Circulation

(approx. in 2016)

denomination

bills in 

circulation 

(billions) percent

Value

(billions) percent

1 11.7 29.5% $11.7 0.8%

2 1.2 3.0% $2.4 0.2%

5 2.8 7.1% $14.0 1.0%

10 1.9 4.8% $19.0 1.3%

20 8.9 22.4% $178.0 11.1%

50 1.7 4.3% $85.0 5.8%

100 11.5 29.0% $1,150.0 78.8%

Total 39.7 $1,460.1



Other terms

• MZM : money zero maturity

• M2 + all money market funds – time deposits

• $15,753.5 billion (Dec 2018)

• Monetary Base : high powered money

• Currency + bank reserves

• $3,373.00 billion (Dec 2018)



Money Supply

• Federal Reserve sets the nation’s nominal 

money supply

• Fed has some political independence

• Control money supply with 3 tools

– Reserve requirement

– Discount rate

– Open market operations

• Control of money supply is monetary 

policy



Money Supply

• High powered money = H = currency + 

reserves = C + R

• Money supply = M = currency + deposits = 

C + D

• H (money multiplier) = M

• Money multiplier m depends on the 

currency/deposit ratio and the 

reserve/deposit ratio



Derivation



Monetary base = currency + bank reserves
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Federal Reserve Balance Sheet
Billions $ January 2019

Assets Liabilities

Gold 11 Currency 1,657

Treasury Securities 2,222 Reserves 1,625

Mortgage Backed Securities 1,633
Deposits other 

than Reserves 467

Other 184 Other 301

Total $4,050 Total $4,050



0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

5000000

1/3/2007 1/3/2008 1/3/2009 1/3/2010 1/3/2011 1/3/2012 1/3/2013 1/3/2014 1/3/2015 1/3/2016 1/3/2017 1/3/2018 1/3/2019

M
ill

io
n
s
 o

f 
D

o
lla

rs
Credit Easing: Balance Sheet of Federal Reserve

Traditional Security Holdings Liquidity to Key Credit Markets

Lending to Financial Institutions Long-Term Treasury Purchases

Federal Agency Debt and Mortgage-Backed Securities Purchases



0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1985 1990 1995 2000 2005 2010 2015 2020

Money Multiplier: M1



0

2

4

6

8

10

12

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

V
e
lo

c
it
y

Year

Velocity of M1



Wizard of Oz

Yellow brick road Gold standard

Cowardly Lion William Jennings Bryan

Dorothy America

Tornado Free Silver Movement

Oz Ounce of Gold

Ruby Slippers Originally silver slippers

Allegory about monetary policy



Money Demand

• People hold money to buy goods and 

services and to carry out transactions

• The cost of holding money is the nominal 

interest rate

• 𝑀𝑑 = 𝑘𝑜 ∙ 𝑃 ∙ 𝑇

– 𝑘𝑜 constant

– 𝑃 price of transactions

– 𝑇 # of transactions



Money Demand
• Assume # of transactions is proportional to 

income Y (k is constant)

– 𝑀𝑑 = 𝑘 ∙ 𝑃 ∙ 𝑌

• Real money demand

–
𝑀

𝑃

𝑑
= 𝑘 ∙ 𝑌

–
𝑀

𝑃

𝑑
is proportional to income

• Money supply = Money demand

–
𝑀

𝑃
= 𝑘 ∙ 𝑌



Quantity Equation

• MV=PY (this is an identity)

– M: nominal money supply

– V: velocity of money

– P: price level

– Y: real GDP

• Velocity of money is the number of times 

the stock of money is turned over in a year 

to purchase GDP



Velocity of Money

• Velocity of M1

–
𝑃∙𝑌

𝑀1
=

𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝐺𝐷𝑃

𝑀1
=

$20,658

$3,700.7
= 5.58

• Velocity of M2

–
𝑃∙𝑌

𝑀2
=

$20,658

$14,201.9
= 1.45



Money Demand

• We have  
𝑀

𝑃
= 𝑘𝑌 and 𝑀𝑉 = 𝑃𝑌

• 𝑘 =
1

𝑉
or 𝑉 =

1

𝑘

• We have assumed that the velocity of 

money is constant. 

• This may not be a good assumption

• But let us begin from here



Money, Prices & Inflation

• Quantity Equation

– MV=PY

– ln(M) + ln(V) = ln(P) + ln(Y)

–
∆𝑀

𝑀
+

∆𝑉

𝑉
=

∆𝑃

𝑃
+

∆𝑌

𝑌

– 𝑔𝑀 + 𝑔𝑉 = 𝑔𝑃 + 𝑔𝑌

• If V is constant, then 𝑔𝑉 = 0

– 𝑔𝑃 = 𝜋 = inflation

– 𝑔𝑀 = 𝜋 + 𝑔𝑌



Friedman’s Monetary Rule
• 𝑔𝑌 depends on exogenous factors (labor, 

capital, technology)

• 𝜋 = 𝑔𝑀 − 𝑔𝑌
• Since 𝑔𝑌 ≈ 3%, set 𝑔𝑀 = 3% in order to 

get 𝜋 = 0

• Or set 𝑔𝑀 = 5% in order to get 𝜋 = 2%

• Inflation depends on the growth rate of 

money

• “inflation is a purely monetary 

phenomenon” Milton Friedman



Interest Rates
• Real interest rate is determined by

– 𝐼 𝑟 = 𝑆𝑁

• 𝑟 = 𝑖 − 𝜋

• Fisher effect (Irving Fisher)

– If 𝑔𝑀 increases by 1%, 𝜋 rises by 1% and 𝑖
rises by 1%  (𝑟 is unchanged)

• Expectations matter

– 𝑟𝑡 = 𝑖𝑡 − 𝜋𝑡
𝑒



𝑟 = 𝑖 − 𝜋
• Real vs Nominal

– Consumption and investment depend on 𝑟

– Money demand depends on 𝑖

• This complicates our life

• Money demand depends on 𝑌 and 𝑖

–
𝑀

𝑃

𝑑
= 𝐿(𝑖, 𝑌)

• Velocity depends on 𝑌 and 𝑖

– 𝑉 =
𝑃∙𝑌

𝑃∙𝐿(𝑖,𝑌)
=

𝑌

𝐿(𝑖,𝑌)



𝑖 = 𝑟 + 𝜋

• If you increase the growth rate of M, real 

money balances can fall

– Real money demand falls as 𝑖 increases

• Current price level depends on current 

money supply AND expected inflation

– Fed announces increase in future money 

supply

– 𝑀 = 𝑃 ∙ 𝐿(𝑟 + 𝜋𝑒 , 𝑌)

– Price level rises today









Ending a Hyperinflation

• Easy if V is constant

• If V is not constant, we need to increase M 

before we stabilized M

• But increasing M creates a credibility 

problem

• Need fiscal reform to achieve credibility



Costs of Inflation

• 𝜋 = 𝜋𝑒 + 𝜋𝑢

• Expected inflation

– Shoe leather costs, menu costs

• Unexpected inflation

– Redistribution of wealth

• Not a cost to society as a whole

– Increases uncertainty in economic life

• Economic costs of moderate inflation are 

minimal


