
FinalExamforTradeM odule, 19 9 8

A ssumptions cumulate: the assumptions made in parts a and b ofa
questioncontinuetohold forpartcofthatquestion, unless youaretold
explicitlyotherwise. A ttempttoanswerallquestions. W hereindicated, you
shouldprovideexplanations. (G uessingthecorrectsignisworthnothing, in
theabsenceofanexplanation.) Ifyouuseatheorem, tellmethenameof
thetheorem. Bebrief. Includingirrelevantinformationdetractsfromyour
answer.

1) H omeproducestwogoods(clothandumbrellas)withtwofactors(cap-
italandlabor)usingaconstantreturnstoscale(CRT S)technology. Factors
arefreelymobileacrosssectors, butdonot‡owfromonecountrytoanother.

[10 points]a)W hatisthemeaningof“nofactorintensityreversals”?The
absenceoffactorintensityreversals implies amonotonicrelation between
whichtwoendogenousvariables?

A nswer: Ifclothuses onefactorrelatively intensivelyforonerelative
factorprice, ituses thatfactorrelatively intensively forallfactorprices.
(Inotherwords, therankingofcommoditieswithrespecttofactorintensity
is independentofrelativefactorprice. In this casetherelationbetween
relativecommoditypricesandrelativefactorpricesismonotonic.

[10 points] b) Supposethattherearenofactorintensityreversals and
H omeis incompletelyspecializedinafreetradeequilibrium. T he R estof
W orldalsoproducesthetwogoodsandis incompletelyspecialized. W hat
additionalassumption(s) aresu¢cienttoinsurethatthefactorreturnsare
thesameinthetwocountries inafreetradeequilibrium?

A nswer: R O W hasthesametechnologyashome.

[10 points] c) SupposethatH omehasapositiveexternalityassociated
withtheproductionofcloth. Clothistheimportedgood, andisrelatively
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capitalintensive. H omeconsidersusingeitheranimporttari¤ torapro-
ductionsubsidys forcloth, witht= s. D othesetwopolicieshavethesame
e¤ectonthereturntocapital? Explain.

A nswer: W henthecountryissmall, thetwopolicieshavethesamee¤ect
onthenominalreturntocapital. Ifcapitalownersconsumeatdomestic
prices, thetwopolicies havedi¤erente¤ects ontherealreturntocapital.
Ifcapitalowners areforeigners, whorepatriatetheirincomeandconsume
outside H ome, thetwopolicies havethesamee¤ectontherealreturn(in
additiontothenominalreturn).

(I didn’texpectyoutoconsiderthecaseofthelargecountry, butthe
questionsaidnothingaboutexcludingthatpossibility. Severalpeoplesaid
intelligentthings aboutthe large countrycase and gotacouple ofextra
pointsfordoingso.) Ifthecountryislarge, thetari¤ andthesubsidyhave
di¤erente¤ects on thenominalreturn tocapital. T he tari¤ causes the
importdemandcurvetoshiftinbymore, thus causingalargerfallinthe
worldpriceofcloth, andasmallerincreaseinthedomesticproducerpriceof
cloth(relativetothesubsidy). T hus, thetari¤ leadstoasmallerincrease
inthenominalreturntocapital

d) N owdiscardtheassumptionthatcapitalis internationallyimmobile.
Suppose insteadthatcapitalis internationallymobile, thatH omeimports
capital, andthattheworldpriceofcapitalis rw . H omeissmall.

[15 points]i) H omedecidestouseatari¤ tocorrecttheproduc-
tionexternality. Itconsidersusingacapitaltax/subsidyinconjunctionwith
thetari¤. I wantyoutocomparetwocases: (a) H omeusesonlyatari¤ , or
(b)H omeusesatari¤ andalsotaxes/subsidizescapitalimports. A llpolicies
areconstrainedoptimal;thatis, giventhechoiceofthepolicyinstrument(s),
thelevelsareoptimal.1

D oesoption(a)or(b) leadstohigherwelfare?
1Inpart(c) I toldyouthatthelevels fortwodi¤erentpolicieswereequal. W ehave

nowdiscardedthatassumption.

2



Comparetheoptimaltari¤ inthetwocases: whichishigher?
D oestheoptimalpolicyin(b) involveataxorasubsidyoncapital?
Explainyouranswers.

A nswer: (Severalpeoplegoto¤ onthewrongfootbythinkingthatthe
productiondistortionisequivalenttoa…xedtargetlevelofproduction. T hat
iswrong. T hisquestionwasalmostidenticaltooneoftheproblem sets, in
whichyoushowedthatgivenacertaintypeofconsumptiondistortions, the
levelofanoptimalpolicy- andthusthelevelofconsumption- dependson
thetypeofpolicy.)

T hetari¤ createsaconsumptiondistortion. A tagivenlevelofproduc-
tion, areductioninthetari¤ causesa…rstorderincreaseinwelfaredueto
thereductionintheconsumptiondistortion. FromtheR ybyzinski T heorem,
weknowthatanincreaseincapitalcausesanincreaseinproductionofcloth,
atgivenprices. T herefore, byinducingmorecapitaltobeimported, itis
possibletodecreasethetari¤ andmaintainthesamelevelofproduction2,
thusincreasingwelfare.

Inordertoinducemorecapitaltobeimported, itisnecessarytosubsidize
capitalimports. T hecapitalsubsidycreatesadistortion: itdrivesawedge
betweenthevalueofmarginalproductofcapital(= rw + subsidy) andthe
pricethecountrypays forcapital(= rw ), butasmallsubsidycreatesonly
asecondorderwelfarecost(sincethecapitalmarketdistortionisminimized
whenthecapitalsubsidyiszero). T hus, ifthecountryusesasmall(positive)
capitalsubsidyitsu¤ersannegligibledecreaseinwelfareduetothedistortion
inthecapitalmarket, butachievesa…rstorder(non-negligible) increasein
welfareduetothedecreaseinthetari¤.

Sinceazerocapitaltaxisfeasible, butingeneralnotoptimal, optionb
givesatleastashighalevelofwelfare, andingeneralastrictlyhigherlevel.
T hecapitalsubsidymakesitpossibletolowerthetari¤ - afterall, thatiswhy

2O fcourseitis notoptimaltomaintainthesamelevelofproduction. T hepointof
theargumentistoshowthatifwestartoutatasituationwherethecapitaltax/subsidy
is constrained tobe zero, andthetari¤ is chosenoptimally, thenwhenweremovethe
constraintonthecapitalpolicy, andallowacapitalsubsidytobeused, itis possibleto
increasewelfare.
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thesubsidy improveswelfare. T hereforetheoptimaltari¤ is lowerunder
optionb

[15 points] ii) Supposethatinsteadofthetari¤ , H omedecides
touseaclothproductionsubsidytocorrecttheproductionexternality. A s
inpart(i), italsoconsidersusingatax/subsidyoncapitalimports(together
withtheproductionsubsidy).

Istheoptimalvalueofthecapitalimporttaxpositive, negative, orzero
(i.e., isthepolicyatax, asubsidy, orsetequaltozero)? Explainwhyyour
answerstopartsi) andii) areeitherdi¤erentorthesame.

A nswer: T he production subsidy creates noconsumption distortion -
oranyotherkindofdistortion. T heproduction subsidy is the…rstbest
instrument. U singacapitaltax/subsidycreatesadistortioninthecapital
marketwithoutachievinganyo¤settingbene…ts elsewhere - unlike in the
casewiththetari¤ , above. T heoptimalcapitaltax iszero.

[10 points] iii) Comparetheleveloftheoptimaltari¤ inpart
(ia) andtheproductionsubsidyinpart(ii). W hichishigher- andwhy?

A nswer: T hetari¤ inpart(ia) createsaconsumptiondistortion. T hat
is, correctingtheproductionexternalityusingatari¤ hasawelfarecost(the
consumption distortion). T heproduction subsidy has nosuch cost. A
tari¤ andaproductionsubsidyofequalmagnitudehavethesamee¤ecton
production, andthereforehavethesameabilitytocorrecttheproduction
externality. Butonepolicy“costs” something(theconsumptiondistortion)
andtheotherpolicydoesnot. W henthings (commodities, policies...) are
“expensive” we“buy” less ofthem. Society“buys” less “correctionof
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productionexternality” whenithas to“pay” forit. T heoptimaltari¤ is
smallerthantheoptimalproductionsubsidy.

2) (T he R icardian model) Columbia produces automobiles and co¤ee
usingoneunitoflabortoobtain oneunitofoutputofeach good. (L a-
boris internationallyimmobile.) T heworldrelativepriceofautomobiles is
Pauto=Pcoffee = 2 : (T hesearetheonlytwogoods intheworld.)

[10 points] a) ForwhichgooddoesColumbiahaveacomparative
advantage?

A nswer: Columbia’sautarkicpriceofA utomobilesis1, whichislessthan
2, soColumbiahasacomparativeadvantageinautomobiles.

[20 points]b) Columbiahas 10 unitsoflabor. T herepresentative
workerhas theCobb-D ouglas utilityfunction U = A:5C :5 whereA equals
consumptionofautomobilesand C equalsconsumptionofco¤ee. W hatis
theequilibrium consumptionofautomobiles andco¤eeunderautarkyand
underfreetrade?

A nswer: W iththeCobb-D ouglasutilityfunction, theconsumer’sexpen-
ditureshareequalstheexponent, here.5. N ormalizebysetting Pcoffee = 1.
U nderautarkythewageis 1, incomeis 10, andColumbiaconsumes 5 units
ofeachcommodity. U nderfreetradeColumbiaisspecializedinproduction
ofautomobiles. T hewageis 2, incomeis 20. Columbiaspends 10 units
ofincomeonco¤ee, andthusbuys10 unitsofco¤ee. Itspends 10 unitsof
incomeonautomobilesandthebuys5 unitsofautomobiles

5


