Econ 101b - Answer Key to Problem Set 4

Jean-Philippe Stijns

I Question 1

Theoriginal capital-outputratio was:
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Using our knowledgeof first-order differential equations:
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Assumingthe economywas originallyin steady-stateoutput per workerin 2040 will be:
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Thenew steady-statecapital -outputratiois:
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Out of steady state,therate of groth of the capital-outputratiois:
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Fromour study of differential equations, we know that:
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Applyingthisto our differential equationfor the capital -outputratio:
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Therate of convergenceis:
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We can now find the capital-outputratio in 2040:
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Now we can say what output per worker will bein 2040:
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Noticethat 40 yearsahead this reductionin the deficit has brought about a 9% increasein material standardsof
living. Alan Blinder wasthusright in warningthe Clintonteam that budgetary effortsonly lead to substancial
increasesin output per worker over thelong-run...

I Question 2
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Noticethat 40 yearsahead this reductionin the deficit has brought about a 16% increasein material standardsof
living. Thus, whenthe curbatureof the productionfunctionisless pronounced,i.e. whenthe dimishingmarginal
returnsto capital kick in moreslowly, theincreasein output per worker is moreimportant. The changein initial
efficiency does not matter for this purpose.
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I Question 3

Theoriginal capital-outputratio was:
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Using our knowledgeof first-order differential equations.

Ezooo = 30000= E204o =
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Assumingthe economywasoriginallyin steady-stateoutput per workerin 2040 will be:
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Thenew steady-statecapital -outputratiois:
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Out of steady state,therate of groth of the capital-outputratiois:
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Fromour study of differential equations, we know that:
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Therate of convergenceis:
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We can now find the capital-outputratioin 2040:
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Using our knowledgeof first-order differential equations.
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Now we can say what output per worker will bein 2040:
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Noticethat 40 yearsahead this reductionin the deficit has brought about a 39% increasein material standardsof
living. Eventhoughthe higher labor efficiency growthrate resultsin anew lower steady-statecapital-ouputratio,
the higher growthratewill actually bring about a higher output per worker; 40 yearsis long enoughto let the
growtheffect dominatethe level effect.

I Question 4

Using our knowledgeof first-order differential equations.
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Egooo = 15000—= E204o =
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Assumingthe economywas originallyin steady-stateoutput per workerin 2040 will be:
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Therate of convergenceis:
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We can now find the capital-outputratio in 2040:
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Using our knowledgeof first-order differential equations:
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Now we can say what output per worker will bein 2040:
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¢ Noticethat 40 yearsahead this reductionin the deficit has brought about a 32% increasein material standardsof
living. Thelower marginal returnto investment parameterimpliesa slower rate of convergence;over the course
of 40 yearsthis effect has decreasedthe improvementin living standardsresultingfrom theincreasein the rate of
growth.

I Question5

Theoriginal capital-outputratio was:
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Using our knowledgeof first-order differential equations.

Ezooo = 5000= E2040 =
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Assumingthe economywasoriginallyin steady-stateoutput per workerin 2040 will be:
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I Question 6

Thenew capital-outputratiois:
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Out of steady state,therate of groth of the capital-outputratiois:
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Fromour study of differential equations, we know that:
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Therate of convergenceis:
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We can now find the capital-outputratio in 2040:
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| 2. 39905

Now we can say what output per worker will bein 2040:
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The new capital-outputratiois:
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Out of steady state,therate of groth of the capital-outputratiois:
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Fromour study of differential equations, we know that:
Zi=(Zo-Z)€ M+ Zs=Zpe T+ Zs(l-€ ™)
Therate of convergenceis:
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We can now find the capital -outputratio in 2040:
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Now we can say what output per worker will bein 2040:
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Thenew capital-outputratiois:
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Out of steady state,therate of groth of the capital-outputratiois:
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Fromour study of differential equations, we know that:
Zt . (ZO - Zss) e_Tt + ZSS = ZO e_Tt + Z$ (1 - e_Tt)
Therate of convergenceis:
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We can now find the capital -outputratio in 2040:
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Now we can say what output per worker will bein 2040:
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¢ Thechangein the savingsrate bought M exico a 20% increasethe GDP per worker over the courseof 40 years.

The demographi cchangebought Mexicoa 17% increasethe GDP per worker over the courseof 40 years. The
combinationof both of these changesbought M exicoa 39% increasethe GDP per worker over the courseof 40
yearswhichis morethan the sum of the effect of both theincreasein savingsand the demographicchange.
Recall that convergenceis faster at first so alarger changein therelativedifferencein capital-outputratio gives
riseto afaster rate of convergence.

I Question7

The economicsprofessionseemsdevidedto me on this question. On the one hand there are powerful
convergenceforceat work. Also, we may think that, at last, devel oppingcountriesmay do their demographic
transition. On the other hand, very poor social infrastructureand bad economicpolicieshavetended to prevend
convergenceto happen at the rate that our simplegrowth model would have us expect. One of the keysto this
puzzleseemto be education, and especialy, el ementary educationfor women (becauseincreasedwomen
educationfastensthe demographictransition.) International devel opmentand financial aid is al so said to be very
oftenill-suitedand to providewrongincentivesto governmentsof devel oppingcountries.



