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17-1c The Effects of a Monetary Injection

L' noww consider the effects of 2 change in monetary policy.To do o, imagine that the economy is
in equilibrium and then, suddenly, th Fed doubles the supply of money by pinting some dollar bills:
and dropping them around the country from helicoptes. (07 lss dramatically and more
realstical,the Fd could inject maney intothe sconomy by buying some government bonds from
the publicin open-market operations) Wht happens afer such a monetary injection? How does the
‘new equilibrium compare tothe old one?

Figure 2 shows what happens. The monetary injecion shift the supply curve tothe ight from M,
0.15., 3 the equiliriun moves from point A to it B A=  resul. the valueof money (shown
o the lef axis) decreases from 3 to % and the equilibrium price leve (shown on th right )
increases from 2t 4. In other words,when an increase inthe money supply makes dollars more
plentifulthe resultis an increase in the priceevel that makes each dolla less valuzbl.

Figure2 An Increase i the Money Supply
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“This explanaton of how th pricelevel i determined and vhy it might change over time is called the
‘quansicy theory of money. According tothe quantiy theory; he quantity of money avalable in an
‘economy determines the value of moey, and growthinthe quantiy of money is the primary cause
of nflaton. As cconomist Mikon Friedman once put i Taflation is dhvays and everywherea
‘monetary phenomenon’”
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17-1d A Brief Look at the Adjustment
Process

So far we have compared the old equilbrium and the new equiibrium after an injection of mones:
Ho doss the conomy move fom the ol to the new equiliriu? A complete answer t this
question requires an understanding ofshort-run fuctuationsin the sconoms, which we.
Iaterinthis book. Here, we briefly consider the adjustment processthat occurs after a change in the.
‘money supply:

The immediate ffect of 3 monetary injecton s create an excess supply of mones: Before the
inection the economy was in equiibrium (point A in Figure 2). At the prevailing price level,people
had exactly as much money 2 they wanted. But after the helicopters drop the new money and.
people pick it up ofthe sreets, people have more dollas in their walles than they wan. At the.
prevaling priceleve.the quantity of money supplied now exceeds the quantity demanded.

People try o ge rid of this excess supply of money n various ways. They might use it o buy goods
and service. O they might use this excess money to make loans o others by buying bonds or by
depositing the money ina bank savings account These loans llow other people t buy goods and.
Services In either case, the injection of money increasesthe demand for goods and services.

‘The economy's ability t supply goods and services however, has not changed. As we sawin the
chapter on production and growth,the economs's output of goods and service s determined by the
‘available labor, physical capial, human capial, narural resources, and technalogical nowledge.
None o these i altered by the injecton of money:

Ths, he grester demand for goods and services causes the prices of goods and services o incresse.
‘The increase n thepricelevel, in turn, increases the quantity of money demanded because people:
are using more dollarsfor every ransaction. Eventually the economy reaches a new equlibrium.
(point B1n Figure 2) a which the quanticy o money demanded again equals the quantiy of money
‘Supplied In this way, the overal priceleve or goods and services adjust t bring money supply
nd money demand o balsnce.
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17-1e The Classical Dichotomy and
Monetary Neutrality

‘We have seen how changes n the money supply lead to changes i the average lvel of prices of
o0ds and services. How do monetary changes afectother economic variables, such as production,
employment, real wages, and realinterest aces? This queston has long intrigued sconomists,
including David Hume n the 18th century.

Hume and his contemporaries suggested that economic variables should be divided into oo groups.
The first group consists of nominal varisbles —varisbles messured in monetary units. The second.
roup consists ofreal yariables —variables measured i physial units. For example, the income of
com farmers is 3 nominal variable because it s messured in dolars, wheress the qusatity of corn
they produce is a realvariable because it is measured in bushels. Nominal GDP is 2 nominl variable
‘because it messuresthe dollar vlue of the sconomy's output o goods s services; resl GDP i3
realvariable because it measures the toal quantity of oods and services produced and i not
nfluenced by the current price ofthose goods and service. The separation of real and nominal
varables is now called the cassical dichotomy. (A dichotomyis  dvison into two groups, and
losscal ferstothe essier economic thinkers)
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Applying the classical dichotomy is tricky when we turn to prices. Most prices are quoted in units of
‘money and, herefore,are nominal variables. When we say thatthe price of corn s $2 a bushel or
hat he price of wheat s $1. bushel,both prices are nominal variables. But what about arelacive
price—the price of one thing compared to another? In our exampl, we could say that the price of .
ushel of cornis 2 bushels of wheat. This relative price i not measured in trms of money: When
‘comparing thepricesof any two goods, he dollar signs cancel, and the resuling mumberis
‘measured i physical unit. Thus, while dollar pices are nominal variables, relaiveprices are real.
vasisbles.

“Thislesson has many applications. Forinstance, the real wage (the dollar wage adjusted for
infsion) s esl varisble becase i messures therate st which people exchange goods and.
Services for  unit of sbos Similarly, the rea nterest e (the nominal nteres ate adjustad for
infstion) s esl varisble becase i messures the rate st which people exchange goods and.
services today for goods and services n the furure,

Wh separate varablesintothese groups? The classical dichotomy is useful because differen forces
influence real and nominal variable. According to dlassical analysis nominal varables are
influenced by developments in the sconormy's monetary ystem, wheress money i largely ivelevant
for explaining real varizbles.

“Thisidea was impliciin our discussion ofthereal econommy in the long run.In previous chapters, we.
‘examined how real GDP,saving nvestment, real inerest ates, and unemployment are determined
without mentioning the existence of money. In that analysis, the economs's production of goods and
Services depends ontechnology and factor supplies the real nterest rate balances the supply and
demand forloanable funds, the real wage balances the supply and demand for labor, and
‘unemployment results when thereal wage i kept above the equiibiumlevel. These conclusions.
have nothing to do wih the quantey of maney supplied:

Clianges n the supply of mones; according t cassical snlysic, sffect nominal varizbles but ot sl
‘ones. When the central bank doubles the money supply the priceevel doubles, the dollar wage
doubles, s sl ther dolla vahues dowble. Rl varisbles such 3 prodisction, mployment, ezl
wages, and real interest rates,are unchanged. The irelevance of monetary changes for real varizbles:
i clled monetary neveraliy.

An analogy helps explain monetary neutraliy. As the unit of accoust, money i the yardtick we use
o messure econamic ranssetions. When central bask doublesthe money supply; ll prices double,
‘and the value ofthe nit of ccount falls by half. A smilar change would occur fthe government
sveretoredsic thelength oftheyard from 36 t 18 inches: With the new shorter yardtick. 2l
measured distances (nominal variable) would double,but the actual distances (real variables)
wwould remain the same. The dolla ke the yard, s merely  unt of measurement, 5o  change in s
value should not ave resl effcts.

15 monetary neutralicy realistic Not compleely: A change n the length ofthe yard from 36 t 18
inches would not matter in the long run butin the short run, e would lead 0 confusion and
‘mistakes.Similarly, most sconomists today beleve thatover short periods oftime—within the span
of a year o two—monetary changes affectrea varables. Hume hisselfalo doubred that monetary.
‘neutrality would apply inthe shore un. (We will study short run non-neutralcylter in the book,
‘and histopic will help xplain why the Fed changes the money supply over ime)

et classcal analyss is right about the economy inthe long . Over the course of  decade.
monetary changes have significant efects on nominal varisble (such s the price leve]) but oy
‘negligible efects on real variables (such s real GDP). When studying long- run changes inthe.
‘economy,the neutrality of money offers 2 good descripion of how the world works.
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17-1f Velocity and the Quantity Equation

‘We can obtain another perspective on the quanity theory of money by considering the fllowing.
question: How many times per year i the typical dolar bil used tpay for  newly produced good
o service? The answer tothis question is given by a varable clled the yelociey of money:In
physic,theterm vlocity refers tthe speed at which an object raves. In economics the velociy of
‘money refers o the speed a which the typical dolla bill ravels around the economy from walletto
aller

To calculte the velocity of mone, e divide the nominal value of output (nomminal GDF) by the
quanity of mones: I Pi thepricelevel (the GDP deflator), ¥ the quantiy of outpt (real GDF), and
M the quansity of money; hen velociyis

Ve pxryM.

To e why this makes e, imagine a simple economy that prodces only pissa. Suppose thatthe.
‘economy produces 100 piszas in: year, thata pizza elsfor $10,and tha the quantit of money in
he cconomy s $50. Then the velocity of money is

V= (510 100)/850

@

Inthiseconoms, people spend a total of $1,000 per year on pizza. Fo this $1,000 of spending to take
place with osly $50 of money,esch dollr bill mse change hands on sverage 20 imes per yean

‘Wich slight algebraie rearrangemen, this equation can be rewrittn a5

Mxvopxy.

“This equation states that the quantity of maney () imes the velocity of money (V) equals theprice
of output () cimes the amount of output (1)1t called the quantity equation because it relates
the quantity of money (M) the nominal value of output (P  Y). The quantiey equation shows that
an increase n the quantit of money i an sconomy must be reflected in one of the other three
variables: The price level must ise, the quantiy o output must rise,or the velocty of money must
L

In many cases, it curns ot tha thevelocity of money s relaively sable. For example, Figure 3
Shows nominal GDE, the quantty of money (as measured by M2), nd the velocity of money for the
5. economy since 1960. During this period,the money supply and nominal GDP both increased
‘more than thirtfold. By contrast,the velocity of money, athongh not exactly constant,has not
changed dramatically. Thus,forsome purposes, the assumption of constant velocity is 2 good.
approxmation.
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Figure 3 Nominal GDP, the Quantity of Money, and the Veloity of Money
“This figure shows the nominal value of output s measured by nominal GOP, the auantity of money.
‘25 measured by M2, and the velcity of money as measured by thefrratio For comparabiity, ol
three series have been scaled to equal 100 n 1960. Notice that nominal GOP and the quanity of
‘money have grown cramaticaly over tis period, whie velodty has been relatvely stable.
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‘Source: U.S. Depariment of Commsce; Fderal Reseve Bord

‘We now have allthe elements necessary t explain the equiibrium pricelevel and nflaion ate.
They are as ollows:

1. The velocity of money isrelaively sable over time.

2. Bacause velocity i stable when the central bask changes the quantiy of money (), it caszes
proportonate changes inthe nominal value o output (P x 1)

3.The economy’s output of goods and services (¥ is primarily determined by factor supplies
(abor physical capital,hurman capital,and nacural resources) an the available production
technologs: In particular because money is neutral, money doss not affect utput.

4. With ourpue (1) determined by factor supplies and technology; when the central bank alces the
‘money supply () and nduces proportions] changes i the nomisal value of output (7  ¥).
hese changes ae reflectedin changes in the price level (7).

5. Therefore, when the central bank increases the money supply rapid the resut i 2 high rate of
infstion.

These five steps are the esseace of the quantitytheory of mones:
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17-1g The Inflation Tax

finfstion i o essy t explain, why do countries experience hyperinfston? Thatis why do the
‘central banks ofthese countries choose to print 5o much money thatits value i certain o fall
rapidly over time?

“The snswer isthatthe governments of these countries e using money Creation 33 way o pay for
Cheir pending, When the government ant to build roads pay slaries o it sodiess. or give
‘ransfer payments o the poor or ederl; e fist has t raise the necessary funds. Normally, the
government does this by levying taxes, such a income and sales taes, and by borrowing from the
public by selling government bonds. et the government can also pay for spending simply by
printing the money it needs.

When the government aises revenue by printing money; t s said tolevy an nflation tax The
inflaton tax i not exacely ke other taxes, however, because no one receives a il from the
government for this . Instead, the nflaion i subdlr When the government prints money; the
‘rice level ises, and the dollas in your wlet become lessvalusble Thus, he inflacion eax ke
caxon everyone who holds money.

The importance ofthe inflaton tax varies from country to country and over . In the Urited
‘Statesinrecent years the inflation tx has been a ivil source of revemues It has accounted for less
than percentof government revenue. During the 17705, however, the Continental Congress of the
fedsling United States elied heavily on the inflation tax to pay for miltary spending. Because the
nen government had a limited abilty torsise funds through regulss taxes or borvowing printing
dollars was the asiest way to pay the American soldiers. As the quanity theory predicts, the result
a5  igh rate of infltion: Prices measured in terms ofthe continental dollar rose more than:a 100-
foldover a fewyeass.

Almostall hyperinflatons follow the same pattern a the hyperinflation during the American
Revolution. The government hashigh spending inadequate tax revenue, and limited abilty to
borron: As 2 resul, it turns to the printing press to pay fo it spending, The massive increases n the
ity of money lesd to massive infistion. The infition ends when the government nsituts fiscsl.
reforms—such ascuts in government spending —tht eliminatethe need for the inflation tax.
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17-1h The Fisher Effect

According o the principle of monetary neutraliy an increase in the rate of money growth raises the
rateofinflaion but does not affec any real variable. An important application ofhis principle
‘concerns the effec of money on interest rate.Interet ates are importantvariabls for
‘macrosconomists to understand because they lsk the economs of the present and the economs of
he future through their effects on saving and investment.

To understand the relatonship between mone inflaton, and interest raes,recallth distnction
‘berueen the nominl interes e and the resl interes ate. The norminal inceres e i th ierest
rate you hear about at your bank.fyou have a savings account for instance,the nominal interest
ratetlls you how fat the number of dollarsin your account will i over time. The realncerest
race comects the nominal interes atefor the effec of nflation to tell yors hovw ft he purchasing.
power of yoursavings account il ise over time. The realinterest rate i the nominal interestrate
s the inflaion rte:

Relinteret rote — Nonninal ineret ot — Inltion rte.

For exammple if the bask posts  nominl interest rate of 7 percent per e and the infiation rate 23
‘percent per yea then the real value ofthe deposits grows by 4 percent per year

‘We can rewrie his equation to show thatthe nominal interest rate s the sum of the realinerest
sate and the iflaion rate

Nominal oterest rate — el ineret ot + Inltion rte.

This way oflooking a the nominal inerest rateis useful because different economic orces
determine each ofthe wo terms on the right side o this equation. As we discussed ealier n the
‘book the supply and demand for oanable funds determine the real iterest rate And according ©
the quantity theory of money, growth in the money supply determines theinflaton rae.

L' now consider how groweh inthe money supply affects interest rates: Inthe long run over which
‘money is neutral, change n money growth should not affectthe realinterest ace The real interest
rate s, after all 2 real variable For the realinerest rate not o be affected the nominal inerest rate
‘must adjust one-for-one to changes i theinflation rae. Thus, when the Fd increasestheraceof
‘money grow, thelong-run resit s boh a higher inflation rate and a higher nomi inceres rate.
“This adjustment of the nominal interest rateto the inflaton race s called the Fisher effect, after
Irving Fisher (1867-1947), the economist who first studied it.
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Keep in mind that our analysis of the Fisher effect has maintained a long-un perspective. The Fisher
effect need not hold inthe shore run because inflaton may be unanticipated. A nominal interest rate
52 payment on  loan, and i i typically st when the loan i irst made. IF2jump i inflation
catches the borrower and ender by surprise, the nominal interest rae they agreed on will il
reflect the higher inflaton. But f nflaton remains high, people il eventually come t expect it and.
loan agreements il reflect this expectaton. To be precise,therefor, the Fisher effctstates that
the nominal interest rae adjuss to expected inflaton. Expected inflaton moves with acrual nfltion
inthe long run, b tha s ot necessarly true i the shortrun.

‘The Fisher efectis crucial for understanding changes over time n the nominal interes ate. Figure:
5 shovws the nominal interest ate nd th infltion rate in the US. conomy since 1960, The dose.
association between these fwo varibles is cless The nominsl interest ate ose from the easly 19605
thronugh the 19705 because inflaton was alsorising during this time. Smilarly,the nominal interest
ratefell rom the early 19805 through the 19905 because the Fed got nflation under control In|
recent years, both the nominal interest rate and theinflaton rate have been low by historical
coandands.

Figure 5 The Nominal Interest Rate and the Inflation Rate

“This figure uses annualdata since 1960 to show the nominalinterest rate on three-month Treasury
bils and the infiation rate as measured by the consumer price index. The dose assodaton between
these to variables i evidence for the Fisher effect: When the inflaton rate rises, so does the
nominalnterest rate.

‘Source: U.S. Depariment of Tressey; U, Deparoment o Lbor

‘The governmentof  country increases the groweh rate of the money supply from 5 percentper.
year o 50 percent per year What happens to prices? What happens tnominl interest rates? Why
‘migh the governmentbe doing this?
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17-2 The Costs of Inflation

1 the late 19705, when the US. infltion rate resched sbout 10 percent per yeas inflation dominated
debates over economic polcy: And even though nflation has been lows over the past 20 years it
remains a closely watched macrosconomic variable. One study found that nflation i the sconomic
term mentioned most often n US. newspapers (shead of second-place finisher unemployment and
hird-place finisher productvi).

Inflaion i closely watched and widely discussed because it is thought o be a serious sconomic
‘problem. Butis that true? And f o, why?
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17-2a A Fall in Purchasing Power? The
Inflation Fallacy

16you ask the typical person why inflation s bad, he wil el youthat the answer i obvious: nflation
sobe i ofthe purchsing power of hi hard-ssrmed dolars When prices ise, each dalsr of income
brays fvver goods and services Thus, i might seem that infltion direcely lowers ivng standards.

et further thought revesls  allscyinthiz answver When prices rize, buyess of goods and services
‘pay more forwhat they buy. At the same time, however selers of goods and services get more for
et they sel. Because most people exrm theie incomes by seling their services, such astheirlsbos.
inflacion inincomes goes hand in hand with nflation inprice. Thus,inflaion does ot in isefreduce
~people’sreal purchasing power.

‘People believe the inlation fallacy because they do not appreciate the principle of monetary
‘meutralit. A worker who receves an annal raise of 10 percent tends toview that raise 5  reward.
for his own alent and effort When an inflaton rae of 6 percent reduces thereal value of that raise
<0 only 4 percent, the worker might fel that he has been cheated of wht s ightully is due. I fact,
25 we discussed n the chapter on production and groweh,rea incomes are determined by eal
variables, such as physical capial human capial, natural resources.and the avilable production
technology: Nominal incomes are determined by those factors and the overal pricelvel Ifthe Fed.
svere tolower the inflaion rae from § percent to 2ero,our worke's annual raise would fallfrom 10
‘percent t 4 percent. He might feel less robled by inflaion, but isreal income would not rise more
aquicds:

1fnominal incomes tend to keep pace with ising prices why then i infltion a roblem? It turns out
hat there s no single answer o this question. Instead,cconomists have dentified several costs of
infation. Each o these costs shows some way in which persistent growth in the money supply does,
infact, have some adverse efecton real varables.
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17-2b Shoeleather Costs

4 we have discusced.infition i ik a e o the holders of money: The tax el nota cost o
Society It s only  rsnfer of esouoces from hosseholds t the government. et most taxes ive
‘people an incentve o alter thei behaviorto void paying the ax, and this distortion ofincentives
causes deadsweight losses forsociety 25 2 whole. Lk other taes,theinflaton taxalso causes:
deadiweight losses because people wastescarce resources trying to void it

How can 2 person avoid paying the inflation t” Because inflation erodes therealvalue of the
‘money in your walet, you can avoid theinfation tax by holding less money. One way to do this s to
01 the bank more often. For example, rather than withdrawing $200 every four weeks,youmight
‘withdraw $50 once a week By making more fequent rips tothe bank: you can keep more of your
wealthin your interest bearing savings account and less in your waller, where inflation erodes it

e,

The costofreducing your money holdings is called the shosleather cost of nflaton because.
‘making more frequent ips tothe bank causes your shoes towear out more quickl. Of course, this
terms not o be taken lteraly: The aceualcostof redocing your money holdings s notthe wear and.
tear on your shoes butthetime and convenience you must sarifice to keep less money on hand than
you wonldif there were no inflation.

‘The shoeleather costs of inflation may seem rivial. Indeed,they are i the . economy; which has
had only moderaceinflaion i recent year. Bt this cost is magified in countries experiencing.
yperinfiation. Here s 2 description of one person's experience in Bolivia during it hyperinflation
(as reporced n the August 13, 1985, issue of The Wal StreeeJournal):

When Edgar Miranda gees his monchly teacher's pay of 25 millon pesos
e hasn'ca moment o lose. Every hour, pesos rop in value. S while his:
il rushes o mariee 2 lay in @ monch's upply of iceand noodles he
offwiththeres of e pesos t change them into lack markee dollars.

M Mirande is proceicing the Frst Fule of Survival amid the mostout-of-
control inflation inthe world today: Bolvia s a case cudy ofhow.
runavy inflacon undermines a sociey Price increase areso huge that
che figures build up almost beyond comprehension. I one six month
period,for xample, pices soared at an anmual rate o 35,000 percent. By
official count, however los year's inflation reached 2,000 percent and.
chis year's s expecced o ic 8000 percent—chough other escmates ange
many times highe.Inany evens, Bolivia' ace dhars sral's 370 percenc
and Argentina's 1,100 percenc—owo other casesofsevere inflcion.

Itis eusier o comprehend what happens t the thirty-ightyear-old Mr.
Miranda's pay ifhe doese quickly change i intodollars The day he was
paid 25 millon pesos, a dollar cose 500,000 pesos. 5o he received $50.Jus
days ater, with th rate at 500,000 pesos.he would have received $27.

s this story shows, theshoeleather coss of nflation can be substansal Wichthe high inflation rate,
M Miranda does not have the luxury o holding the local money 2 2 storeof value. Instead, be i
forced toconvert his pesos quickly into goods or into . dllar, which offera more stabe store o
‘value The time and effort that Ms. Miranda expends o reduce his money holdings are a waste of
resources Ifthe monetary authoriy pursued  low. aflaton policy, M. Miranda would be happy t
old pesos,and he could put his time and effor to more productive use.Infact shordly after this
arcicle was written, he Bolivian inflaion rate was reduced substantially with a more restrctve
‘monetary polcy.
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17-2c Menu Costs

Most firms do not change the prices of their producs every day nstead, frms often announce prices:
‘and leave them unchanged for wesks months, or even years.One survey found that the ypical US.
fim changes ts prices sbout once a yean

Firms change price infrequently because there are coststo changing price. Cost ofprice
adjustment arecalled memu costs,  term derived from a restaurants costof prining  new men.
Mema costsinclude the coss of deciding on new price.printing new pricelss and catalogs,
Sending these new price lists an caalogs o dealers and customers, advertising the new price, and
‘even dealing with customer annoyance over price changes.
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17-2d Relative-Price Variability and the
Misallocation of Resources

‘Suppose that the Estabit Eatery prints 3 nev e with new prices every January and then lesves.
5 prices unchanged for the rest of the yeas I thereis no inflation, Eatabic’ relatve prices—the.
pricesof s meals compared o other pricesinthe economy—wonuld be constant ove the course of
the yeax By contras, ifthe inflation rate i 12 percent pe year Eatabisrelaiveprices il
sutomaticaly fll by 1 pescens each month. The resturant’s reltiveprices vl be igh s the exly
‘months of the year,ust afer it hasprinted a new menu, and low in the ater months. And the higher
the inflation rate, the greateri this automatic variabilcy. Thus,because prices change only once na
‘while, nflcion causes relaive prices t vary more than they otherwise would.

‘Why does this matter? The reason is that market economesrely on relative price to allocate searce.
sesources, Consumers decide what t buy by comparing the quality and pricesof various goods and.
Services Through these decisions, they determine how the scarcefactors of production are allocated.
‘mong indistries snd firms. When inflstion distortsreltive prices, consumer dacisions e
istorted and markets sre lecs sble toallocate resourees o their bestuse.
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17-2e Inflation-Induced Tax Distortions

Almost ll aves distort incentives,cause people toaler heir behavior and lead t aless eficient
allocation ofthe economy'sresources. Many taxes, however become even more problematicin the
resence of nflaion. The reason s thatlavmakers often fll ttake inflation into account when
writng the tax aws. Economists who have studied the ax code conclude that inflaion tends to rase
the taxburden on income earmed from savings.

‘One example of how inflation discourages saving i thetaxtreatment of capial gains —the profits
‘made b seling an assetfor more than s purchase price Suppose thatn 1988 you used some of
your savings to buy stock in M for $30 and that i 2016 you sold the stock for $130. According to
the taxlavw,you have earned a capita gan of $100,which you mustincude in your income when
‘computing howw much income ta you owe. But because the overal priceleve doubled from 1988 t>
2016, the $30 you invested in 1988 is equivalent (in terms of purchasing power) 0 $60 n 2016.
‘When you ell your stock fo $130,you have a real gain (anincrease n purchasing power] of anly
$70. e ax code, however,does not ake account of inflaton and.
$100.Thus, infaton exaggerates the size of captal gains and inadvercendly increasesthe tax burden
onthis type of income.

= you 3 texon g of

Another example s thetax treatment of nterest income. The income ta treatsthe nominal nterest
‘earmed on savings s income, even though part of the nominal inerest rate merely compensates for
inflation. To see th efects ofthispolicy,consider the numerical example n Table 1 The able
‘compares two economies, both of which tax nterestincome at  ate of 25 percent. In Economy &,
infsson i sero snd the nominal and el interes rates ar both 4 percen. I this caze,the 25
‘percent tux on intevest income reiucesthe sl interest ratefrom 4 percent t 3 pescent. In
‘Economy B the rea interest rae is again 4 percent bt the inflation rate s 8 percent. As aresultof
the Fisher effet the nominal interest rate i 12 percent. Because the income tax trats this entire 12
‘percent intesest s income, the governiment takes 25 percent of it lesving an afeerax nominal
interest e ofonly  percent and an sfter-texresl interest rate of asly 1 percent In thi case, he 25
percent tux on interest income reciuces the el interest ate from 4 percent t 1 pescent, Bacause
the afer-tax real nteres rate provides the ncentive o sav, saving is much lss atractve n the
‘economy with inflaton (Economy B) than n the economy with stable price (Economy A).

RETUFY How Inflation Raises the Tax Burden on Saving

In the presence of zero inflstion, 3 25 percent tax on interest ncome reduces the real nterest rate:
from 4 percent to 3 percent. In the presence of 8 percent nfaton, the same tax reduces the real
nterest rate from 4percent to 1 percent.
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‘The taxes on nominal capital gains and on mominal ierest ncome are oo examples o how the x
code interaces with inflaion. There are many others. Because of these inflaton-induced tax changes,
higher infaton tends to discourage people from saving, Recal that the economy's saving provides

the resources for investment, which i turn i a key ingredient o long run economic groweh. Thus,

when inflation raise the tax burden on saving i tends to depress the cconomy's long-run growth

rate. There s, however no consensus among economists about thesize of this effet.
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One solution t this problem, other than eliminating infltion it index the taxsystem. That s, the
s could be evittntotake sccout of the ffects of nflsion. I the cazeof capital gains for
‘xample, thetax code could adjut the purchase price using a price index and assessthe tax only on.
the real gan. Inthe case ofnterest ncome. the government could tax only real interest income by
excluding that porton oftheinteres income that merely compensates for inflaton. To some exten,
he tax vz have moved in the directon of indexation. For exsmpl,the ncorme levels st which
income ta rates change are djusted automatically each year based on changes inthe consumer
pric index. Yot many other aspectsofthe tax laws —such s the tax treatment of capial gains and.
interect income—sre ot ndexed.

In an ideal world, th taxavs wonld be writen so that inflation would not aler anyone’sreal e
abilic. In the rea world, however, taxlaws are fa from perfect. More complee indexation would
probably be desrable but ¢ would further complicate 2 code that many people already consider
00 complex
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17-2f Confusion and Inconvenience

Imagine that we took a poll and asked people the follwing queston: “This year the yard is 36
inches. How long do you think it should be next year?” Assuming we could get peopleto take us:
Seriously,they would el us that the yand should stay the same length—36 inches. Anyehing else
would just complicae fe needlesss:

‘What does thisfinding hv to do vith inflstion? Recallthat money; s the economy's unit of
‘account i what we us to quote prices and recond debis.Inother words, money isthe yardsick.
with which we measure economie ransactions. The o of the Federal Rserve i 2 bt ke the ob of
the Bureau of Sandards—to ensure the relabilty of 2 commonly used unit of measuremen. When
the Fed increases the maney supply and creates inflation, i erodes the real value ofthe uit of

I difficle 2 udge the costsof the confusion and inconvenience that arise from inflation. Earler,
we discussed how the tax code incorrecdy measures real incomes in the presence of nfiaion.
Similarly, accountants incorrectly measure firms’ earnings when prices arerising over time. Because
flion causes dolla st differnt Gimes o have differentresl vlues, computing  firm's profic—che
difference between is revenue and costs—is more complicatedin an economy with inflation.
Therefor, to some extent, inflation makes investors less ble o sor successfl rom unsuccessful
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17-2g A Special Cost of Unexpected
Inflation: Arbitrary Redistributions of
Wealth

So fa the costs o nflarion we have discussed occur even f nflstion i seady and predictable.
Infiscion has s dditionsl cost howeves when it comes 3 3 urprise, Unespected nflation
redistributes wealth among the population i a way that has nothing to do with either meritor need.
‘These redistibutions occur because many loansinthe economs ae specifed in erms ofthe unit of
‘sccount—money:

‘Consider an example Suppose that Sam Seudent takes outa $20000 loan at a7 percent nterestrate
from Bigbank to atend colleg. In 10 years, th loan will come du. Aeer his deb has compounded
for 10 years a¢7 percent, Sam will owe Bighank $40,000. The real value ofthis debt will epend on
inflation over the decade. IfSam i lucks; the economy vill have a hyperinflaion. In this case,wages.
‘and priceswill ie so igh that Sam vl e abl to pay the $40,000 debt outof pocket change. By
‘contras ifthe sconoms goes through a major deflaton, then wages and prices will ll,and Sam il
find the $40,000 deb a greater burden than he anticipated.

“This example shows that unexpected changes in price redistribute wealth among debtors and
creditors. A byperinfation enriches Sam at the expense of Bigbank because t diminishes the resl
valueofthe debt: Sam can repay the loan in dollars that ae less valuable than he anticpated.
‘Deflation enviches Bighank atSamt's xpense because it increasesthe real value ofthe debt in this
case, Sam has to repaythe loanin dollars thatare more valuable than he anticpated.Ifinflaton
wvere prdicable,then Bigbank and Sam could ake inflaion nto account when seting the nominal
interest rate. (Recal the Fisher effect) But f nflation i hard o predic, ¢ imposes risk on Sam and.
‘Bighank that both would prefer to avod.

“This cost of unexpected nflation i important t consider together with another fact:Inflaton’s
‘especillyvolail and uncertin when the average ate of nflaion s high. Thisis seen most simply
by examining the experience of different counties. Countries with low average inflation,such 5.
Geramany inthe lsce 20th century tend to hve stableinflaion. Countries withhigh sverage iflaton.
such as many countries in Latin America, tend 1o have unstable inflaton. There are no known.
‘examples of economies with high, stable inflation. Ths reaionship becween the level and volailiy
ofinlaton poiats t another cost ofnflaton. IF2 country pursues a hgh inflasion monetary policy,
vl ave o bear not oy the coss of high expected inflation but alo the abitrary redistibutions.
of wealth associated ith unexpected inflaton.
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17-2h Inflation Is Bad, but Deflation May Be
Worse

Invecent US. history, nfltion has been the norm. Bt the level ofprices has llen st times, such 32
during the late 19t contury and early 19305, From 1998 to 2012, Japan experienced a & percent
decine int= overall price level. So 52 we conclude o discussion of the cost ofinfston, we should
‘briefy consider the costs of deflation as well.

‘Some economists have suggested that 2 small and prediccable amount o deflation may be desirable.
Milton Friediman pointed out that deflaton would lower the nominal interet rate (via the Fisher
effece) snd that s lowes nominalinterec rate would reduce the costof holding money: The
shosleather costs o holding money would, he argued. be minimized by a nominal inerest rate close:
012610, which inturn would equire deflation equal tothe real interes rate. This prescription for
‘modersce deflion s called the Friedman .

Ve there ave 1o costs of defstion, Some of these mirror the otz of flsion. For exampl, just 323
rising price level induces mem coss and rlative-price varabiliy, o does a fallng price level.
Moreover,in practice,deflaion i rarely as steady and prediciable s Friedman recommended. More
often it comes a5 surprie,resultingin the redistribution of wealthtoward ereditors and away
from debtors. Because debtors ae often poorer these redisributionsin wealth are particulaly
panfl.

Perhaps most important, deflaton often arises because of broader macrosconomie diffculties As
we el seeinfuture chapters falling price result when some event,such a5 3 monetary contraction,
reduces the overall demand for goods and service in the economy. This fll in aggregate demand
can lead o falling incomes and rising unemployment. In oher words, defaton s often 2 symptom
of deeper economic problems.
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17-3 Conclusion

This chapter discusced thecauses nd cost o nflation. The primary cause of nflation is growh i
the quantit of money. When the central bank creates money i arge quantities,the value of money
falls quickly: To maintainstable price, the central bank must maintan strictcontrol over the money
supply.

‘The costsof inflaion are more subdle. They include shoeleather coss, men costs, increased.
‘variabiltyofrelative price, unintended changes in ax ablities, confusion and inconvenience, and
arbitrary redistributions of wealth. Are these costs, n total,large or small? All econormiss agree that
hey become huge during hyperinfiaton. But during periods of moderate inflation—when prices
rise by less than 10 percent per year—the sze of these costs i more open to debate.

This chapter presented many of the most mporcant lessons about inflation, but the anlysis is
incomplete. When the cental bank reduces therateof money growth, pices ris less rapdly s the
‘quantity theory suggest. Vet a5 the economy makesthe transiton tothe lower inflation rae, the
change in monetary policy il kely disrupt producton and employment That i, even thovgh
‘monetary poicyis neutral i thelong run. it has profound effctson rea variables in the short run.
Lt i this ook we ill exaimine th ressons for short.rin monetary non newtralcyto sliance.
our understanding of the causes and effctsofinflation.
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Chapter Introduction

Today if you want © buy an ce-cream cone, you need atleas a coupl of dollars, but that has not
alays been the case Inthe 19305, my grandmother ran a sweet shop in Trenton, New ersey,where
she soldice-cream cones i two sizes. & cone with 3 small scoop of ce cream cost 3 cents. Hungry
customers could buy a arge soop for a nickel

‘Youmay notbe surprised a th increase inthe priceofce cream. In most modern economies, most
pricestend torie over ine, Thisineresse in the overal level of prices i called nflacion, Exlier in
e book. we exsmined horw economists messure the infston rate s the percentge change inthe.
consumer priceindex (CPI), the GDP deflaor, o some other index ofthe verall price level. These
priceindexes show tha, i the United Sates over the past 80 yeas,prices have risen on average 3.6
percent per year. Accumulated over so many years 3.6 percent annalinflation rate leads to 3
Seventsenfold incresceinthe price level.

Inflation may seem naural and inevitable o 3 person who grew up i the United Sates during.
secent dacades, but in fac, it not inevitabl ac all. There were long periods n the 15th cenury
during which most ricesfoll—a phenomenon called dflaion The averag leve of prices in the US.
conomy was 23 percent lower in 1896 than n 1830, nd thi deflaion was 3 majorissue n the
presidental elecion of 1896, Farmers, who had accumlated large debts, suffered when declines in
crop pricesreduced theie incomes and ths theie ability o pay ofthei debts. They advocated
government polices to reverse the deflation.

Although inflation has been the norm in mre recent hisory,there has been substantia variation i
the rateat which price ise From 2005 to 2015, prices ose at an average rateof 12 percent per.
year By contrast inthe 19705, price rose by 7.8 percent per yea, which meant theprice level more
han doubled over the decade. The public often views such high ratesof inflaton 25 a major
conomic problem. Infact, when President fimmy Carter ranfo reclecton n 1980, challenger
‘Ronald Reagan pointed t high nflacion 2 one of the failure of Carter’s economic policy.

International datashow an even broader range ofnflaion experiences.In 2015, whilethe inflation
rate i the United Sates was 2 mere 0.1 percent, i was 15 percentin Chin, 49 percentin India, 15
percentin Russis and 84 percent in Venesuel. And even the igh inflsion rtes in Russa 3nd.
‘Venezuela are moderate by some sandards. In February 2008, the central bank of Zimbabwe
announced the inflaion rate i s economy had reached 24,000 percent; some independent.
estimates put the igure even higher. An exraordinarily high rate of inflation such asths s called
Iyperinflation.

‘What determines whether an economy experiences inflation and,fs0, how much? This chapter
‘answers his question by developing the quancity cheory of money. Chapter 1 summarized this
heory as one of the Ten Priniples of Economic: Price rse when the government prints to0 much
o This nsight has  ong snd venersble trdition among econormiss. The quantity theory was
discussed by the famous 15th-cencury philosopher and economist David Hume and was advocated
‘more recently by the prominent economist Milton Fiedman. This theory can explain moderate.
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inflations,such as those we have experienced in the United States, 2s well s hyperinflations.

After developing a theory of nflaton, we turn o a related question: Why i nflaion  problem? At
festgance, the answe to this question may seem obvious: nflation i 2 problem because people
don'tlike it.n the 15705, when the United States experienced a relatively high ate of nflation.
‘opinion pols placed iflaion asthe most important issue facingthe nation. President Ford echoed.
his sentiment in 1974 when he called inflation “public enemy mumber one” Ford wore 2 WIN®
tton on ks apel—for Whip nflaion Now.

‘But what, exacly,arethe coss that infation imposes on asociey? The answer may surprise ou.
1dencing the various coss of inflation s not a5 straightforward as it frst appears. As  resull,
although all economists decry hyperinfiation, some econormiss argue that the costs of moderate
inflaton are not nearly as rge asthe public believes.
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171 The Classical Theory of Inflation

‘We begin ous study of nflation b developing the quantity theory of money: Tis theory is often
called “cassical” because it was developed by some of the eariest economic thinkers. Most
economists today rely on this theory to explin th long-run determinants of the price leveland the
inficonsate,
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17-1a The Level of Prices and the Value of
Money

‘Suppose we abserve thatover some period oftime the price of i ice-creaim cone ises from 2 nickel
€0 dolla What conclusion should we draw from thefact that people are wilng t give up so much
‘more money in exchange for  cone? Iis possible that people have come t enjoy ice cream more
(perhaps because some chemist has developed a miraculous new favor). But thats probably not
the case It s more ikely that people’s enoyment ofice cream has stayed roughly the same and that,
over tme, the money used o buy ice cream has become less valuabl. Indeed, the first insght bout
inflasion s thatitis more about the value of money than about the value of goods.

“Thisinight helps poin the way toward a theory of nflation. When the consumer price index and
ther measuresof the price level ise, commentators are often tempted 1o look a the many.
individual prices that make up these price indexes: “The CPI rose by 3 percent last month,led by a
20 percent iseinthe price o coffee and a 30 percent rise in the priceof heating oil” Although this
‘approach does containsome interesting information about what's happening i the economy, t aso
misses a ey point: Inflation is an economy-wide phenomenon that concerns, ist and foremost. he
valueof the economy's medium of xchange.

‘The economy's verall price levelcan be viewed in o ways. So far we have viewed the price level
2 theprice of a basket of goods and services. When the price level ises, peoplehave to pay morefor
the goods and services they buy. Alternatvel;we can view the price levelas a measure of the value

of mones. A rie in the priceleve means  owes value of money because each dollar in your wllet

‘now buys  smaller quanity of goods and services.

S0 what's t going to be? The same size as ast year or the same price as last year?”

2

© FRANK MODELUTHE NEW YORKER COLLECTION] Wi

Itmay help o express these ideas mathematically Suppose s the price level s measured by the
‘consumen price index or the GDP deflator. Then P measures the mumber o dolars needed to buy 2
basket o goods snd services. Nov turnthi dea avouid: The quanity of goods and services thatcas
e bought with $1 equals 1/P.In other words, if Pis the price of goods and services measured in
terms of moneys 1/ th value of money measured in terms of goods and services.

“This mathematics is simplest t understand in an economy that produces only a single good. s2. ce-
cream cones. Inthat case, P would bethe price of 2 cone. When the price ofa cone (F) i 82, then the
valueof a dollar (1/7) s half a cone. When the price () ises to 3, the valu of adollar (1/7) falls to
2 ¢hind of 2 cone. The actual economs prodiuces thousands of goods and services, so we use a price

index radher than theprice of a single good. Butthe logic remains the same: When the overal price
leve ise,the value of money falls.
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17-1b Money Supply, Money Demand, and
Monetary Equilibrium

‘What decermines the valueof money? The answer tothis question, ike many in sconomics,is spply
and demand. Just s the supply and demand for bananas determines the price of bananas, the supply.
‘nd desmand for money detersines the value of mones Thus, ous next sep i developing the
quantity theory of money i t consider the determinantsof money supply and money demand.

First consider money suppl I the preceding chapter,we discussed how the Federal Reserve,
<ogether with the banking system, determines the supply of money: When the Fed sels bonds in
‘open-market operations, i receives dollas in exchange and contracts the money supply. When the
Fedbuys government bonds, it pays out dllars and expands the money supply. In additon, i any of
hese dllars are deposited n banks, which hold some a5 reserves and loan out the res, the maney
‘nuliplies wings nto scion,snd these open-market operstions can have sn even rester efecton
the money supply: Fo our purposes i this chapter we ignore the complications ntrodced by the
‘banking system and simply take the quantity of money supplied a5  policy variable tht the Fed
contrals.

Now consider money demand. Most fundamentally the demand for money reflects how much
wealth people want o hold in liquid form. Many factors influence the quantity of money demanded.
‘The amount o currency that people hold intheir walles, for instance, depends on how much they
el on credit cards and on whether an sutomstic telle machine i exsy o find And sz we vl
emphasizein Chaper 21, the quantity of money demanded depends onthe nterestrate thata
person could earn by using the money t buy an interest bearing bond rather than eaving it n bis
et orlowinterest checking sccount.

Although many variables affec the demand for money; o varizble stands out in importanece the
‘average level ofprices in the conoms. People hold money because it the medium of exchange.
Unlike other assets,such as bonds o stocks, people can use money o buy the goods and services on.
heir shoppinglists.How much money they choose t hold for this purpose depends an the pices of
those goods and service. The higher prices are, the more money the ypicaltransacion requires,
and the more money people il choose t heldintheir wallets and checking accounts Thats, 2.
igher price level (s lower valueof money) increases the quantiy of money demanded.

‘What ensures thatthe quantity of money the Fed supplies balances the quantiy of money people
demand? The answer depends on the time horizon being considered. Later inthis book, we examine.
the shor.run answer and learn that interes raes play a key role. The long. run answer, however,is
‘much simpler Inthelong run, money supply and money demand are rought ino equillrium by the
overallleve of prices. I the price level s above the equiibrium level, people il want o held more.
‘money than the Fed has created, 0 the pice level mus al o balance supply and demand.Ifthe
price level i blow the equilibrium lvel, people will wan t hold less money than the Fed has
created. and the priceevel must rise to balance supply and demand. Atthe equilibrium price level.
the quantity of money that people want o hold exacly balances the quantiy of money supplied by
theFed.

‘Bigure 1 llusratesthese ideas. The horizontal axis of this graph shows the quantit of money. The
1ef vercial axis shows the value of money 1/7, and the ight vrtical axis shows the pricelevel 7.
Noticethat the price-level xis on theright i inverced: A low price level is shown near the top of this
axis, and. 2 high price leve is shown near the bottom. This inverted axi llstraes that when the
value of maney i high (as shown near the top of the left axis),the price leve s low (as shown near
the top oftheright axis).
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Figure 1. How the Supply and Demand for Money Determine the
Equilibrium Price Level

The horizontal axis shows the quaniity of money. The left vertical axis shows the vaue of money,

‘and the ight vertical axis shows the pricelevel The supply curve for money is vertical because the

uantity of money suppiedis fixed by the Fed. The demand curve for money slopes dowmward

because people want to hod alrger quantty of money when each colr buys lss. At the

quilbrium, point &, the value of money (on the et axis) and the pricelevel(on th right axis)

have adjusted to bring the quantity of money suppied and the quantity of money demanded into
balance.

e 4

The two curves in thisfigure arethe supply and demand curves for money: The supply curve s
‘vertical becausethe Fed has ixed the quantiy of money available The demand curve for money
Slopes dowsnward.indicsing that when the value of money = low (3nd the price leve i high),
‘people demand a arger quantity oft t buy goods and services At the equillbium, shown n the.
figure s point A, the quantty of money demanded balances the quantity of money supplied. This
quiibrium of money supply and money demand determines thevalue of money and the price level.




