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Econ 101b - Answer Key to Problem
Set 1

Jean-PhilippeStijns

m Questionl

In 1979 the (short-term)nominal interest rate on three-month Treasury bills averaged 10.0%, and the GDP deflator rose from 50.88
to 55.22. What wasthe annual rate of inflationin 1979?What wastheread interest ratein 1979?

Inflationis nothing el se than the growthrate of pricesover a period of time. In our case:

Inflationg = (55.22-50. 88 /50. 88

0. 0852987

Thusinflationaveraged8.5 % in 1979. (Weusually user asa symbol for inflation.)
i7g =0.1

i isthe symbol used for the nominal interest rate.
rz9 =izg-Inflationg

r standsfor thereal interestrate. i=r+r is called the Fisher equation. It obviouslyimpliesthe previousformulafor the real interest
rate. Theintuitionisthat inflation erodesthe valueof adollar to be receivedtomorrow. Y ou thereforehaveto substractit fromthe
nominal interest rateto seewhat isthereal rate of returnon lendedliquidity.

0.0147013

Thusthereal interest rate averaged1.4 %in 1979.

a. Werereal interest rateshigherin 1979, or in 1998 (whenthe (short-term)nominal interest rate on three-monthTreasury bills
was4.8%, and theinflationrate was 2.6%?

Inflatiogg=0.026
igg =0.048
rgg =igg -Inflationg

0.022



PS1-A.nb

Theredl interest rate averaged2.2 % in 1998. Thereal interest rate wasthus higher in 1998 thanin 1979.

b. Whichinterest rate concept--thenominal interest rate or the real interest rate--dolendersand borrowerscare more about?
Why?

Both lendersand borrowerscare moreabout the real interest rate. L enderscare mostly about the real rate of returnon their
loans becauseit tellsthem how muchthey will earnin real terms, similarly borrowerscare mostly about thereal interest rate
becauseit tellsthem how expensiveisliquidity in real terms, i.e. in termsof forgone(real) consumption.

m Question 2

In 1992 the componentsof nominal (and real) GDPwereasfollows:
$4.2198trillion: consumptionspending

$0.7904 trillion: grossinvestmentspending

$0.6394 trillion: exports

$0.6690trillion: imports

$1.2638trillion: governmentpurchases.

By 1993 thesefour componentsof spending had risen:
$4.4592trillion: consumptionspending,
$0.8762trillion: grossinvestment spending
$0.6586trillion: exports

$0.7193trillion: imports

$1.2834trillion: governmentpurchases.

Moreover, priceshad also risen: the priceindex for consumptionrose from 100 to 102.8; the priceindex for investmentrose
from 100 to 107.6; the priceindex for governmentpurchasesfell from 100 to 99.1; the priceindex for exportsrose from 100
t0 102.9; and the priceindex for importsrose from 100 to 108.9.

a. What wasreal GDP (measuredat 1992 prices) in 1993? How muchwasreal GDP growth between1992 and 19937

Let me denotethereal valueof expenditurecomponentswith atwidle.

Real consumptionin 1993 is equal to:

4.4592

%3 = 10278 /100

4.33774

Real investmentin 1993 is equal to:

0.8762
fo3 =2 ————
107.6 /100
0.814312

Real governmentexpenditurein 1993is equal to:
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1.2834

s = 55 1/100

1. 29506

Real exportsin 1993 areequal to:

0. 6586

%= 702.9/100

0. 640039

Real importsin 1993 are equal to:

0.7193
Mg = ————

108.9 /100
0. 660514

From the expenditureapproach,real GDPis the sum of real consumptionspending, real grossinvestmentspending,real
governmentpurchasesand real net exports,i.e.:

@DPy3 = Coz + 93 + Goz + Koz - M3
6. 42664

trilliondollarswhereasreal GDPin 1992 was equal to:

GDPg, = 4.2198 +0.7904 + 1. 2638 +0. 6394 - 0. 6690

6. 2444
trilliondollars. Thereal GDP growthrate between 1992 and 1993 wasthus:

GDPg3 - GDPg,
GDng

0. 0291838

P =

i.e. approximatively3%.

b. Whichisthe moreimportant measurefor ngan economy’ performance,real GDP or nominal GDP?Why?

The economy’ performanceis best measuredby real GDP sincewhat we careabout is theincreasein thereal productive
power of the economy (and thusreal incomeand real expenditure.) To picturethis, assumethat real productionwas
unchanged, if the pricelevel doubled, nominal GDP would double. Obviously, nominal GDPwould misleadyou and make
you concludethat the economy’ oerformancehas doubled whereasactually it is unchanged.
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m Question3

a. Arecapital goods--largeturbinegenerators,jet airliners, bay-spanningbridges--intermediategoodsor final goods?
Thesearefinal goodspurchasesby businessesin the form of physical investment.

b. How arethey includedin GDP?

Referringto the Flow Diagramof the economy, these are the goodsthat busi nessestypically buy whenthey borrow
households'savings. In the expenditureapproachthey are thus countedin big I. In the value-addedapproach, they are
accountedfromwhen the value-addedby firmsthat producethemis takeninto account. In theincomeapproach, they are
accountedfor when the paymentsto the factor of productions(wages, rents, interestsand profits) used to producedthemare
takeninto account.

¢. Why are so-called"intermediate” goodstreated differentlythan "final" goodsin the National Incomeand Product
Accounts[NIPA]?

They aredifferentin that intermediategoodsare goodsused to produceother goods. Takea Starbucks® cup of coffee for
instance. You wouldn'twant to count in expenditure by the coffee shop on raw coffee because its value has actually been
acounted for when you took into account the purchase of the cup of coffee itself. What we absolutely want to avoid in
national accountingis double counting value-addedfor the same good.

d. By what means does the labor and other factors of productionthat go into producingintermediate goods get ultimately
countedin GDP?

In the expenditureapproach, it gets accounted for in the value of the final good(s) it contributedto produce. [In the income
approach, they are accounted for when the paymentsto the factor of productions (wages, rents, interests and profits) used to
producedthem are taken into account.]

m Question4

In 1997 nominal GDP was equal to $8.1109 trillion; consumptionspendingwas $5.4937 trillion; gross investmentspending
was $1.256 trillion; and governmentpurchases were $1.4546 trillion.

a. What was the level of net exports?

GDPg7 = 8. 1109

Co7 = 5.4937
lg7 = 1. 256
Gy7 = 1. 4546

GDPg7 == Cg7 + | 97 + Go7 + NXg7
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Sol ve[% NXg71]
{{NXg7 - -0. 0934 }}

Thus net exportsamountedin nominal termsto minus8.2043trillion$’ s,which meanthat the US wasimportingin net terms
8.2043trillion $' sworth of goodsand servicesfrom the Rest of the World.

b. Why areimportssubtractedfromthe sum of consumption,governmentpurchases,investment,and exportsto get to GDP?

Becausethey correspondto value-addedfor the Rest of the World and not for the US. When national incomeis spent on
imports, it actually contributesto reducing domesticproductionof goodsand thus national value-addedand income.
Conversalyexportsto the Rest of the World contributedto national incomeby generatingval ue-added,and incomefor the
factorsof productionthat contributedto their production.

m Question5

Supposethat the appliancestore buysa refrigeratorfrom the manufactureron December 15, 2003 for $600, and that you
then buy that refrigeratoron January 15, 2004 for $750.

a What isthe contributionto GDPin 20037

In 2003,theproductionof therefrigeratorhas generatedval ue-addedand thusincomefor the workersand ownersof thefirm
that producedit. Y et, no final expenditurehas been generatedyet sinceyou only buy the refrigeratorin 2004. So long asit’s
not sold to anyone, thisrefrigiratoris as good asif it had not been produced. Its true contributionto GDPin 2003in null.

b. How isthe refrigeratoraccountedfor in the NIPA in 20037

To avoid discrepenciesbetweenthe incomeand expenditureapproaches, the NI1PA will accountfor therefrigirator’ sralue
added by countingit in inventories,whichis consideredas aform of investment. Thus, the refregirator’ contributionto GDP
in 2003 as measuredby the NIPA is $600.

c. What isthe contributionto GDPin 20047

In 2004, therefrigiratoris bought by a consumer and thus starts generatinga flow of utility for that consumer. GDPin 2004
thusrisesby theretail priceof therefrigirator,i.e. $750.

d. How istherefrigeratoraccountedfor in the NIPA in 2004?

In 2004, therefrigiratoris sold, thus private consumptiongoes up by $750. However, simultaneously,the refrigirator goes out
of the appliencestore’ sinventories. Thusthiskind of investmentgoesdown by $600. The net result is that the NI1PA consider
that expenditurehas goneup by $150, whichis indeed by how much national incomehas goneup in 2004. These$150 hel ped
to pay the factorsof productionwhichwereneededto sell thisfinal good to you. Again, the NIPA makesurethat all three
approachesto National Income/ Product coincide.
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m Question6

Explainwhether or not and why the followingitemsareincludedin the cal cul ationof GDP:

a. Increasesin businessinventories

Y es, increasesin businessinventoriesare includedin the cal culationof GDP asaform of investment. See question’5 for more
details.

b. Salesof existinghomes

No. Salesof existinghomeare not includedin the cal culationof GDP. They representtrade of an existinggood (the house)
for money. They do not correspondto the creation of incomeor value-added. If wedid account for thiskind of trade, by
simply reall ocatingassetsin an economy, it would look like national incomeincreased.

c. Thefeesearned by real estate agentson selling existinghomes
Y es, they areincluded becausethey representthe sale of afinal serviceto consumers.
d. Incomeearned by Americanslivingand workingabroad

No, grossdomestic product accountsfor paymentsof factorsof productionwhich, regardlessof their nationality, arelocated
onthe USterritory.

e. Purchasesof IBM stock by your brother
No, againthis correspondto an exchangeof assetsand not to the creation of any value-added.
f. Purchaseof anew tank by the Departmentof Defense

Yes, the NIPA accountfor all expenditureby the government.However, it is debatablewhether or not it should be so. Indeed,
one may consider tanksas intermediategoodsnecessary to the "peaceful " creation of value-addedin therest of the economy.

g. Rent that you pay to your landlord

Y es, these are consideredas a paymentfor a service. Furthermore,in order for GDP not to artificially go downwhena
faamily buysthe homethey had beenlivingin fromtheir landlady, fictiverentsareimputed for peoplewho ownthe housein
whichtheir areliving. (Andtheseimputedrentsare actually one of the worst measuredel ementsof the NIPA.)
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m Question?7

Consider an economy madeout of a singleconsumer (or a"representativeagents' as economistsliketo say.) Thereonly two
goodsin thiseconomy (good 1 and good 2). Y ou are given the followingpartial informationabout expenditure:

O Year 1 O Year 2 O

O Quantity |Price |Quantity |Price
Good 1 100 100 120 100
Good 2 100 100 Q 80

whereQ is an unknown (and potentially variable) quantity.

Microeconomistswill say that what a bundleof goodsconsumedin year 2 is"reveal edpreferred" to the bundle consumedin
year 1 if the consumer has chosenfor a differentbundlein both yearsalthoughthe bundlechosenin year 1 wasaffordablein
year 2.

Over what range of quantitiesof good 2 consumedin year 2 would you concludethat the followingassertionsare correct:

a. Thebundleconsumedin thefirst periodis revea ed preferredto the one consumedin the second period, in other words,
our representativeagent was better of in year 1.

Thiswill bethe casewhenif the year two bundlewasaffordablein period 1. Thusiff:
100 %100 + 100 % 100 > 120 * 100 + Q+ 100

or
20000 > 12000 + 100 Q

thatis:
Q<80

b. The bundle consumedin second periodis revealed preferredto the one consumedin thefirst period, in other words, our
representativeagent was better of in year 2.

Thiswill bethe casewhenif the year one bundlewas affordablein period 2. Thusiff:
100 %100 + 100+ 80 < 120 » 100 + Q= 80
or
18000 < 12000 + 80 Q
thatis
Q>75
c. Our representativeconsumeris actinginconsistently.

Our representativeagent is actinginconsistentlyif bundle 1 is revealedstrictly preferredto bundle2 in year land bundle2 is
revealedstrictly preferedto bundlel in year 2, soif both:
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Q<80
and

Q>75
thatis:

75 < Q< 80

In other wordsour representativeconsumer does not havewell defined preferences. I ndeed when 2bundlesare available-and
everythingel se being equal - sometimesshe choosesthe first and sometimesthe other...

Now, let’ sform threeindex measuresof the quantitiesconsumedin this economy:

A "Laspeyresquantity index" computesthe changein quantity using year 1 pricesas weights, thus Lo= valueof expenditure
inyear 2 using year 1 prices/ valueof expenditurein year 1 usingyear 1 prices.

On the other hand a " Paaschequantity index" usesyear 2 pricesas weights, thus Pq = valueof expenditurein year 2 using
year 2 prices/ valueof expenditurein year 1 using year 2 prices.

Finally, we could use the consumer's expenditure change, i Eg = value of expenditurein year 2 using year 2 prices / value
of expenditurein year 1 using year 1 prices.
Without any further referenceto the above table (i.e. in general), answer the following questions:

d. Explain why ifLo<1 the consumeris worse off in year 2. What about the case bjreire
Lo<le PIQ+PIQE<PiQl+PIQY

noticethatthis meansthatinyear1, quantitiesof good1 avidéhwerepurchasedinyear2?@ndG,
wereavailableand yet our representativeagentchbae@g . Inotherwords®and G are revealedpreferred
to @& and G and our agentis actuallyworseoff in period 2 thanin period 1.

Lo>1>PIQ{+P3Q3>PIQl+PIQY

this does notallowto say much. Allwe knowfromthe preceedinginequalityis frat @3 were not
affordableperiodl. Butthe merefactthata bundleis more expensivethananotherdoesnot makeit preferable
of course.

e. Explainwhy if PQ>1the consumeris better off in year 2. What about the case where PQ<17?
Po>1¢>P?Qi+P5Q3>PIQl+P3QY

noticethatthis meansthatinyear2, quantitiesof good 1 avidéhwere purchasedinyear1} gnd G,
wereavailableand yet our representativeagentchpae@ . In otherwords@and G are revealedpreferred
to Qf and G and our agentis betteroff in period2 thanin period 1.

Po<le P?Q3+P3Q%<PIQl+PIQY



PS1-A.nb

thisdoesnot allowto say much. Allwe
knowfromthe preceedinginequalityisthat QF and Q} werenot affordabl eperiod?. But again,
themerefact that abundl eis moreexpensivethan another doesnot makeit preferable of course.

f. Explainwhy we cannot say anythingwhen Eq<1 or Eqg>1.
Po>1>P?Qi+P3Q%>PIQl+PIQY
All weknowfromthe preceedinginequalityisthat theagent schosenbundl eismoreexpensivein period2 thanin period 1.
Po<le P2Qi+P3Q%<PIQl+PIQY
All weknow fromthe preceedinginegualityis that the agent’ schosen bundleis moreexpensivein period 1 thanin period 2.
g. What kind of macroeconomicindicator that is often used without caveatsin newspapersdoes Eq makeyou think of ?

Lookat Eq islikelookingat thechangein nominal expenditureand thusnominal national incometo try to say something
abouthow muchbetter (orinrecessions sometimesworse off wearefromoneyearto another. But thefact
that expenditureisgettingmorepricy throughouttimedoesnot allow usto drawany conclusionintermsof welfare.



