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In this chapter, we will examine: '\Q{: ’

What inflation is, how it is measured, and how costly it can be —why are

central banks so worried about high inflation?
> Links Polides wy/ lng ldion outomes

How the quantity theory of money and the classical dichotomy (difference
between real and nominal indicators) help us understand inflation

The relationship between interest rates and inflation through the Fisher
equation

The important link between fiscal policy and high inflation
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Inflation is the annual percentage change in the price level:
/> Index memLng the %emam)

inflation rate = p”;—_ﬁ: x 100 level of prices
41\ t

« The inflation rate we hear about in the news is the Consumer Price Index (CPI)

« The main consumer price index measures the change in the price of a basket
of goods and services purchased by the typical urban consumer

« Core CPI is the CPI without food and energy prices, as these tend to be

more volatile , Nowuaer GDVM &EdP

« The GDP deflatct?{iﬁan inflation measure looking at all goods and services
since GDP is use

« The different inflation measures tend to give relatively similar results over
time
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CPI weights

Food and Beverages At home, restaurants

42 36% Residence, utilities,
. 0

Housing

furnishings
Different Catggorl.es of Apparel 5 46% Srtl{ltts, dresses, watches,
the CPI receive different :t ;r s,

wel_gf.\ts dependlr?g on New and used vehicles, gas,
their importance in the Transportation 18.18% insurance, public

a—

consumption of a transportation

representative consumer Medical care 8.49% Drugs, equipment, physician
services

Recreation 5.11% TVs, pets, toys, ticket prices

Tuition, postal service,
6.41% wireless phone service,
internet service

Education and
Communication

Tobacco, personal care, legal

Other 2.74% . . .
and financial services



Calculating inflation from the CPI
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The CPI is used to compare the prices between two periods:
This is done in a similar way to how we compared the price levels in two countries
example: §10 in [A80 Can arrord mere thay §(O Jﬂodmi

Example: Suppose a dozen eggs cost $0.60 in 1950. While in nominal terms eggs
are more expensive today, what about in real terms (adjusted for inflation)?

Suppose the CPI today is 100, and in 1950 it was 9.59.

100 (in 2023 dollars)
: 1 - = $6.2 " !
$0.60(1950 dollars) * 5 — (on 1950 Follars) ~ 626 (2012 dolacs “forms’)

Suppose the CPI in 1990 was 52.05 and the price of a dozen eggs was $1.01. How
much is that in today’s money?.

100 (in 2023 dollars )
$1.01(19Wars) * ( ) = $1.94 (2012 dullacs “ferme')

52.05 (in 1990-dollars)
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Practice question (g, i twt,e" 4, "fal* ac in here)

In 2015, The Avengers: Age of Ultron generated about $191.2 million on
its opening weekend. In 2007, Spider Man 3 generated $151.1 million on
its opening weekend. If the CPI in 2000 was 100, the CPI in 2007 was
113.4, and the CPI in 2015 was 137.6. What are the revenues (in 2000
dollars) of each movie?
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CPI(2007): 113.4 > Con se Same ol BUT sdimg for 4he "Oldpice!
CPI(2000): 100 ("0\d" ~ 1009)
CPI(2015): 137.6 OuPrie = Newfce x OliPneelnisy
Revenue(Av): $191.2 NewPrce lndes
Revenue(Sp): $151.1 AV ; $ 132 T = 1912 % 100
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Hyperinflation

Hyperinflation: Episodes of inflation
that are very high (more than 500
percent per year)

« Some examples include: Hungary
(1945), Bolivia (1985), Brazil (1990),
Russia early 1990s, Yugoslavia early
1990s, Zimbabwe 2008 (at one point
prices doubled about every day)

While hyperinflation is extreme,
prolonged periods of high inflation will
also greatly hinder an economy’s ability
to function smoothly
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World Inflation

In general, the number of countries in the world experiencing high inflation
has been declining in recent decades:

Percent of countries
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Inflation rate in the United States

In the US inflation was low in the early 60’s, then it rose sharply in the 70’s,
and after strong policy actions it fell in the subsequent years.

Recently we have witnessed a surge in inflation, but it is more moderate than
the 70’s episode

FRED ~£J — Inflation, consumer prices for the United States / d(XLQO e(_ V'l';(.c{é{ov\ﬁ
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The Quantity Equation
QM

The quantity theory of money,gl?Iows us to make the connection between

money supply and inflation through the foIIowi\ng epquation:
ominkl GO
Mom;i Udodt\j <~ NW\ )

— — Rea GDP
M, Vi : t
““““AS“?P‘;] L S Price Leue R

Mt represents the money supply — the amount of currency in the economy

V, represents the velocity of money — the average number of times per year
that each piece of paper currency is used in a transaction

P, represents the price level \ nboduorn | { MO pajn\wt( axe done
Y, represents real GDP then eilhar Prics ace hlz&w or

C(Umwhh% Producey [Ncesde

The equation states that nominal GDP (the right hand side) is equal to the
amount of money used in transactions (the left hand side)




The Classical Dichotomy

We assume that real GDP is determined by real values and not nominal values
like the money supply

GDP is determined by the investment rate, the amount of capital, total factor
productivity, and new ideas that make us more productive—all of the factors we
examined before.

- Therefore, we can assume that real GDP is exogenous in the QTM equation:
Yt = Yt

« We will assume that the velocity of money is both exogenous and constant, so
there is no time subscript: V, =V

* M; is determined by the central bank in a country through monetary policy (we
will discuss this in more detail later)

In the context of this model, we will assume that the money supply is exogenous
as well M, = M, VY V\ We con Lse
\.> E)wﬂev\b\)f €Df QTM‘ V& I\// QTM ,\.D Cole
br\Avrﬂ@rm\)ii @b fOf T



The Quantity Theory and the Price Level

We can then solve for the price level givenY;, V, and M;

In Smwth roles.
Y= M_tV p— +}( -
Py 7 & a M \' ﬂ gj
TU

We can see that prices will increase (inflation) if there is an increase in
the money supply or if there is a decrease in real GDP

If both are increasing, the direction of change in the price level depends on
which one is increasing more

We assume that V remains constant

O AUl
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The Quantity Theory and the Price Level

The quantity theory of money can also be expressed in terms of growth rates:

C
du +9v #9gp+ gy

If we set gy, to 0 and treat gp as the inflation rate (rr), then we can write:

ﬁw CDP caomuﬁ/\
M\L 4—-[7'[* =_g:1\11 —g_Y
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Changes in the growth rate of money lead to changes in the inflation rate

For instance, if real GDP is growing at 4% and the money supply is growing at
6% (and velocity is constant), then the inflation rate is 2%

If in the next year the money supply is growing at 7%, but real GDP still at 4%,
then inflation will go up to 3%



Money growth and inflation (United States)

Inflation rate (percent)
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Sources: Money growth rates are computed using the data on M2 from the Historical Statistics of the United States
(Cambridge: Cambridge University Press, 2006) and FRED. Inflation data are taken from www.measuringworth.com.



World Money Growth and Inflation (1990—-2017)

While there are some
outliers, not only is there
a positive relationship
between money growth
and inflation, but it is
close to a one to one
relationship.
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Source: World Bank, World Development Indicators. The figure plots the average annual percentage change in the
price level (inflation) and money supply for a sample of countries. Ratio scales are used for both axes.
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The neutrality of money is the idea that changes in the money supply have
no real effect (in the long run) on the economy and will only affect prices

If there are the same amount of goods to go around, and just more money,
then the relative prices of the goods will not change

For instance, suppose that every dollar you have is replaced by 100 pennies

You just pay ‘more’ for goods and services, but you are not any better off or
worse off in real terms

BT high, & Ve . 1 il Taublesome. (Un Shork-run)

While this may not seem like a problem, there are severe costs to inflation,
especially when it is unpredictable (more on this later)
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The interest rate represents the cost of borrowing/lending

It is important to differentiate between the real interest rate and the nominal
interest rate

The real interest rate is measured in goods — how much a person can earn by
saving one unit of output for a year or the amount a person must pay to
borrow one unit of output for a year

[— * A unit of saving will turn into a unit of investment , which is a unit of capital

« S0, the return to saving is equal to the return on capital, which is how
much capital can be rented for
P Exdie, Ovbput From one

1o — N P2 ' 6" .
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We saw in an earlier chapter that MPK = r

The real interest rate is equal to the rental price of capital which is equal to the
marginal product of capital
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The nominal interest rate is measured in monetary terms —how many
dollars can be earned by putting money in a savings account

The difference between the nominal interest rate and the real interest rate
is the change in the price level (inflation)

We can see this in the following formula:

o LeoQ laberesd rote

This is called the Fisher equation and it states that nominal interest rates
(/) are equal to real interest rates (R) plus inflation (i)

Note an implication: The real value of an investment cannot include the
increase in price due to inflation



Real and nominal interest rates over time

Note that we see that
empirically the interest rate

has been negative )

This may happen in the
short run (the marginal
product of capital cannot
actually be negative) and is
another example of making
sure we are differentiating
between short-run and
long-run phenomena
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Source: FRED and author’s calculations. The nominal interest rate plotted here is the annualized return on 3-month

Treasury bills.
Copyright © 2021 W.W. Norton & Company

To note, in real terms the MPK is the extra amount of output you produce by using one more
unit of capital. This cannot be negative. Then, the plot shows that the real rate can actually

depart from the MPK in the short run.
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Why are we so concerned about inflation if nominal interest rates adjust and
money is neutral? In particular if inflation is below 10%?

Suppose that you buy a house after graduation:

The house costs $250,000. You have a down payment of $50,000 and then a
mortgage for the rest ($200,000) for 30 years

« If inflation is low and interest rates are 3% (e.g., Nov 2021) your monthly
payment is $843

« If the inflation rate is higher and interest rates are 7% (Nov 2022) your
monthly payment is $1,330

Over the term of the loan, the difference is $175,320
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Suppose you are saving up for retirement and the last five years you were
working, inflation went up by 8% per year, when it was usually 3% per year

* The value of your retirement savings will decrease if inflation is not

matched by increasing returns
otWCDUK hawe 1o do LY/ [roces
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"Shopping aveud " for deals
Shoe-leather costs: You are constantly going around (physically and
mentally) trying to make sure money doesn’t lose value

Two additional costs with inflation are:

Menu costs: Firms having to change prices all the time

Inflation is going to be most costly when it is unexpected

Contracts and agreements are based on one expectation and the reality
turns out to be different



Fiscal causes of high inflation

If inflation is so costly, why would the money supply be increased if it is
going to cause inflation?

We can examine this through the government budget:

Just like us, the government has expenditures and revenues

/)Ta(w (income % GW) > Cov S(\)em,sm\{&
G =T+ AB + AM

G Gom be {unded vith

< > Ho
Government Expenditone ('5 Vebb H Mbl 1 MW\“\))
G represents government spending Trbs&e OﬁiMnﬂq&m

T represents tax revenue

B represents the government debt, so a change in B is new borrowing/debt

M represents the stock of money, so a change in M is new money issued
by the government

/?(SC&Q Poln‘aﬂ: )/oo rweh Gov. g(l@mdml& May crealz inglation



Fiscal causes of high inflation

Suppose the government wants to increase spending on healthcare by $100b.

This extra purchase (increase in G) has to be financed by one of the sources
of funds so the government can:

« Cut other spending (decrease in other uses of G)
* Increase taxes (T)
« Borrow more money from US and foreign citizens (B)

* Print money (M)

What happens if the government prints money?

Using QM M| =18, Vo Cor 1T=19u - A4
:5 Gb\/. woposesS [ pn the €wmm,«j ig Q\mmzhﬁ G W) Moned Supply
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‘Inflation tax’ refers to the idea that the government is ‘taxing’ the rest of the
economy when it prints money

Suppose the government spending of $100 billion printed by the central bank
doubles the amount of currency

« Every dollar held by the public is now worth half of what it was worth before
« People are paying twice as much for the same goods
« Those people holding ‘real’ assets are not affected that much

« But those people holding currency are seeing a sharp decrease in the
value of what they have

This is why increasing the money supply (printing money) is a last resort



Central Bank Independence

Central bank independence refers to the idea that the central bank and the
body in charge of government spending are separate institutions

* The government cannot just print money to cover its expenses

« While this may work in the short-term (and help officials get re-elected),
in the long-run this only causes inflation

 Central banks are worried about the overall health of the economy in
both the short-run and long-run
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Conclusion

Inflation represents the annual percentage change in prices, which can be
shown through the quantity theory of money and the following equation:

CK‘FJFQJF Simph\:fweigmk
™= Gu gy in the QTY

The neutrality of money is the idea that the real side of the economy is not
affected by the nominal side — e.g. printing money will not increase GDP

L \mﬂ coneepb | ln tontesst (N S\rwrb—mvx mofwl\lpﬂcao Con ot(\z".ee;ﬁ) veek 2epnpm
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The nominal and real interest rates are related through the Fisher equation:

I=R+m

All high rates of inflation are costly, in particular when inflation is unexpected

The government budget constraint depicts how increasing the money supply

can help pay for government spending, which is a resource of last resort for
governments unable to raise funds in other ways



