Econ 101b - Answer Key to the Midterm Exam

Jean-Philippe Stijns- 11/12/99

I Definitionsand Concepts

1. Golden Rulesavingsrate

The savingsrate at which consumptionper capitais maximizedal ong the steady-stategrowth path. Thissaving
rateis equal to the shareof capital in national incomewith a Cobb-Douglasproductionfunction.

2.Mathusian Trap

A situationwherea country experiencesa high populationgrowthrate and thus very slowly growingincomeper
capitain spite of technological progress. A country escapesthe mathusiantrap when technol ogical progress
accel eratesand finally, demographictransitionis achieved.

3. Steady State capital-outputratio

Theamount of capital per unit of output alongthe steady-stategrowth path. Along the steady-growthpath the
capital-outputratiois constant; the steady-statecapital-outputratio is equal to s/(n+g+delta).

4. Net exports

Thenet amount of goodsand servicessold by Americancitizensand corporationsto foreigncustomers. Net
exportsis the differencebetween grossexportsand imports.

5. Permanent/ Life-cycleincome

Theamount of incomeconsummersexpect to receiveon averageover their (remaining)lifetime. It isthisincome
that determinesconsumptionat adeeplevel.



midterm-A.nb

6. Real interest rate

Thenominal interest rate correctedfor therate of inflation. Thereal interest ratetells a borrower how costly in

termsof future purchasingpower borrowingis; and tellsalender how profitablein termsof future purchasing
powerlendingis.

7. Federal Reserve

TheFederal Reserve, the central bank of the United States, wasfounded by Congressin 1913 to providethe
nationwith a safer, moreflexible, and more stable monetary and financial system. Today the Federal Reserve's
dutiesfall into four general areas. (1) conductingthe nation’ smonetary policy; (2) supervisingand regulating
bankinginstitutionsand protectingthe credit rights of consumers; (3) maintainingthe stability of thefinancial
system; and (4) providingcertainfinancial servicesto the U.S. government,the public, financia institutions, and
foreignofficia institutions. (See http://www.federalreserve.gov/)

8. Quantity theory of money

[...] thelevel of pricesvariesdirectly with the quantity of money in circul ation, providedthe vel ocity of
circulationof that moneyandthe volumeof tradeit is obligedto performare not changed|...] (Irving Fisher)

9. Demographictransition

Abovea certainlevel of incomeper capita, further increasesin incomeper capitadecreasesthe population
growthrateinstead of increasingit.
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10. M acr oeconomics

The disciplineconcernedwith the economy as a whol e. M acroeconomi csstudi esthe behavior of (amongothers):
theinterest rate, the exchangerate, the stock market, aggregateconsumption, aggregateincome. In
(neo-keynesioan)macroeconomics,marketsclear mostly through quantity adjustmentsrather than price
adjustments, at least in the short-run.

I Problem 1

Supposewe have countryon its steady-sategrowth path in which
output per worker today is $50,000 per year. Labor force growth is 1.0%
per year. The depreciationrate is 3% per year. The rate of growth of the
efficiency of laboris 3.0% per year. The rate of growth of the efficiency
of laboris 1.0% per year.

Supposethat the economyis on its steady-stategrowth path, and that
the capital outputratio is 4.

a. What isthe savingsrate?

| n=0.01; 6=0.03; g=0.01; kor =4;

The steady-statecapital -outputratio:

S

S, n_, 6, L= e
‘K[_ - 0. 0] n+g+o

Hasto be set equal to 4 and thenwe solvefor s:

|0.2
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b. What isthethe efficiency of labor if the diminishing-retur ns-to-investmentpar ameter « equal to 1/2?

Y _a
(f)ass = x1-a E = 50000
SolveforE; :

| 12500

c. Supposefurther that the country’ ssavingsratewereto jump upwardsby 5 percentagepoints. By
what proportionwould output per worker along the steady-stategr owth path increase?

tss g /s _(i)ﬁ_
Y a — a - -
(T)I,S ( n+sga+6 )? Et Si SS
0.25\ Toa
(520)
| 1.25
Y K\ _
(T)as = (V)aS E, = 4.12500. ¢%*

(l) _ (.é)f E; = 5.12500. ¢
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d. You areasked to forecast the effect of such an increasein savingson thelevel of consumption per
wor ker. Doesconsumption per worker riseor fall in theyear after such an increasein the savingsrate?

Explain briefly why.

a

C K\ 1o

(B -a-s(y)

cy b S \1le

(T)t,ss _(1_3")(n+g+6)31; Et_ 1 %(Sb)ﬁ
cy a _ o T q_ <
(f)tyss (1—sa)(nj+6);—a E -5 \sa/s

1-0.25 (0.25)ﬁ
1-0.20 \0.20

| 1.17188



midterm-A.nb

Consumption per worker
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e. How many year s (appr oximately) doesit take before consumption per worker isaboveitslevel along
theold steady-stategrowth path?

| (l-a) (n+g+6)

| 0. 025
Now,
51 o 4] e 5] oo B o
1-9 1ixa A-a)(n+ g+5)((K/Y()|zS/_Y()}t</Y)‘)
(%I—I:-l—(l—s)gz(1—s)cx(n+g+6)((K/Y()E/_Y()|t</Y)‘):
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this suggeststhat near its steady-stategrowth path an economy closesa very small (and decreasing)fraction of
thegap. Thus2.5% isagrossover-estimate.

I Problem 2

Supposethat the consumptionand investmentfunctionsfor an
economyis (with all variablesin billions of dollars):

CondY_]:=1000+.75Y;
Inv[R_]:=1500-10000*R;

G=500;

I Supposefurtherthat the exchangerateis given by:
£[R_]:=100-100* (R-0.10);

I and that net exports are:
NX[R_]:=1000-10*¢[R];

Suppose,last, that prices are completelyflexible, expectationsare
consistent,the level of potential output given by the production
functionis:

Y =8000;
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a. What is theequilibrium level of thereal interest rate?

Cong Y]+nv[R]+G+NX[R]==Y

| 900. -9000. R==0

| ({R>0.1}}

b. What isthe equilibrium level of consumption spending?

Just pluginforY

| 7000.

c. What isthe equilibrium level of investment?

Just pluginfor R

| (500. }

d. What isthe equilibrium level of net exports?

Just pluginforRing

| {0.}

I Supposethat governmentpurchases were to fall to $50.

e. What is theequilibriumlevel of thereal interest rate?

Cong Y]+nv[R]+G+NX[R]==Y

| 450. -9000. R==0
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| {{R—>0.05}}

f. What isthe equilibrium level of consumption spending?

| 7000.

g. What istheequilibriumlevel of investment?

| (1000. }

h. What isthe equilibrium level of net exports?

| (-50. }

h. Provide, briefly, some economicintuition behind what is going on here.

v Thedecreasein governmentspendingincreasespublic saving and thus national saving. This createsexcess
supply of loanablefunds. Theinterest rate thus decreaseswhichincreasesinvestment. What should happenin
theory is a depreciationof the currency and an increasein net exports. However, here (it' san error!) the home
currency appreciateswhen the domesticinterest rate drops and so, here, net exportsdecrease.



