Econ 101b - Answer Key to Problem Set 5

Jean-Philippe Stijns- 11/10/99

Note: Thisanswer key is partly based on a notebook writtenby L utfi Latif.

I Question1

Supposethat the consumption,investment,net exports, and exchangerate
functions are

Cons(CO_,c t Y ):=COo+q1-t) Y
Inv(10_,a_,r ):=I0-ar

IMQ_Y )=uY

€(€0_¢_,r_rf ):=e0+(r-rf) ¢

GX(x_, YT _x_,rf ):=xYf+y €(100,10,r,rf)

A. Derivethel Scurvefor thiseconomy: real GDP asafunction of all the unspecified variables
in the economy.

Equatelncometo Planned Expenditure, | eaving unspecifiedthe unknownvariabl es:

Sol ve[Y == Cons [3000, 0.5, 0.4, Y] +
I nv[1200, 100, r] + G+ GX[0.1, Yf, 4, rf]-1M[0.2, Y], Y][I[1,

1111

And isolatenational incomeon the LHS as afunctionof therest of thevariables:

Y - -1.11111(-(1.G) +100.r — 4.(10.(r — 1. rf) +100,) — 0.1 Yf — 4200)
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B. Supposethat theforeign interest raterf is5%, that total foreign income Yf is $10000, and that
gover nment spending G is $3000.

Just substitutethese val uesin the previousexpression:

| Y -1.11111 (-8200. -4. (100. +10. (-5. +r)) +100. r)

... and simplify:

| Y - 9333. 33 - 66. 6667 r

C. What then isequilibrium annual real GDP if the central bank setsthereal interest rateat 3% ? At
5%7? At 7%?

We haveNational Incomeas afunctionof theinterestrate:
| 9333. 33 - 66. 6667 r

Let'sjust plug in for the variousinterest rates:

3 percent:

| 9133. 33

5 percent:
| 9000.

7percent:
| 8866. 67

We can invert this expressionand get theinterest rate as a functionof the equilibriumlevel of income:

| 140. -0.015 Y

And of coursewe can draw thisfunction, especially sincewe know it’ sa line and we have (morethan) 2 points
lyingonit:
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I Question 2

Supposefurther that the governmentfollows a balanced budget rule:
governmentpurchases G are equal to governmenttax collectionstY.

Derivethel Sfor thiseconomy: real GDP asa function of all the unspecified variablesin the economy.

CongCO_,c_,t ,Y_]:=CO+c(1-t)Y
INV[10_,a_,r ]:=10-a r

IM[Y J=n Y

e[e0 o 1 rf ]:=e0+¢(r-rf)
GX[x_Yf_x_, rf_]:=xYf+y [100,10,r,rf]
G[t_Y_]:=(1-t)Y

Equilibriumincomeas afunctionof theinterest rateis:
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18666. 7 - 200. r - 133.333 rf

ThisisthelS Curve.

Isthelevel of real GDP alongthel Scurvemoreor less sensitiveto changesin interest ratesthan in
problem 1? Why?

Thelevel of real GDPaongthe|S curveis moresensitiveto changesin interest ratesthan in problem 1 because
now anytimeincomeincreases, taxes and thus governmentspendingal so increase, providingafurther boost to
income. Conversely,the coefficienton r is now -200 instead of -60, so anytimetheinterestrateisincreased,
incomedecreasesrel atively morewhen thereis a balanced budget spending.
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I Question 3

Supposethat the economyis short of its full-employmentlevel of GDP,
$8 trillion, by $500 billion, with the MPC out of disposableincome equal
to 0.6, the importshare py equalto 0.2, and the tax rate t equal to 25%.

a. Supposethe gover nment wantsto boost real GDP up to full employment by cutting taxes. How largea
cut in thetax rateisrequired to boost real GDP to full employment?How largea cut in total tax
collectionsis produced by thiscut in thetax rate?

1=0.2;c=0.6;t=0.25;Y =7500;AY =500;
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First,weneedto solvefor the (unknown)level of autonomousspending.

A
1—C+C(t)+/,11

Al

‘ NSol ve[Y==

| {{A—>5625. }}

Theintercept of the planned expenditureline, A, is 5625 and the dlopeis:

7500 - 5625.
7500 -0

nD =

| 0. 25

Thisisdueto thefact that equilibrium,incomeis equal to 7500, thus the aggregateexpenditureline hasto go
through (7500, 7500). Whichiswhat we can also get fromlooking at the expenditurefunctionand grouping
together termsinvolvingnational income:

| c(l-t)-u

| 0. 25
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Thenew slopewould be then solvefor the new tax rate:

- 8000 - 5625.
~ 8000-0

| 0. 296875

... and the new expenditurefunctionis E=5625+0.296875Y
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Knowingthe slopewe want Planned Expenditureto have, it’ seasy to solvefor the neededtax rate:

| Solve[m==c (1 -t1) -, t1]1[[1, 171]

| tl - 0.171875

Thiscorrepondsto an increasein the tax rate of

| At =0.25-0.171875

| 0. 078125

Thechangein total tax revenueswouldbe:
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| (0. 171875 % 8000) - (0. 25 % 7500)

| -500.

Y ou probably noticed that an increasein National Incomeof amagnitudeof 500 requireda decreasein tax
revenueof exactly the ssmemagnitude. Y ou probably also wonder why... Well it’ sspurious, i.e. had we started
with different parametersto beginwith, it wouldn’ thave happened. The decreasein tax revenuesmay haveturned
out to be larger or smaller than the correspondingincreasein equilibriumincome. In particularisthe larger the
marginal propensity to consume, the larger the increasein incomerel ativeto the decreasein tax revenue. Thisis
intuitiveas the marginal propensity is what the effect of a decreasein the tax rate feedsthroughinto consumption.

A
l1-c+c (t) +pu

Y[A,c ,t_, ul:=

Hereisthe effect of anincreasein thetax rate on tax revenue:

Aty At

l1-c+u+cty l1-c+u+ct,

Hereisthe effect of anincreasein thetax rate on equlibriumincome:

~ A . A
l-c+u+cty l-c+u+ct,

Thereisno reasona priori for theseto be equal to each other. The differencebetweenthe resultingincreasein
equilibriumincomeand thelossin tax revenuesis equal to:

A At A At

"1-c+pu+cCty 1-c+pu+cty 1-c+u+cty IT-c+pu+cty

A(-1+2c-pu) (to-t1)
(l-c+u+ctpg) (L-c+u+ctyq)

this expressionwill be positivein case of a decreasein thetax rateiff:

1+u
2

Cc >

In this particular example,

L
Cc = 5 =0.6
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b. Supposethe gover nment wantsto boost real GDP up to full employment by increasing gover nment
spending. How large an increasein gover nment spendingisrequired to boost real GDP to full
employment?

To get an increasein national incomeof amagnitudeof 500, one needsan increasein governmentspendingof a
magnitudeof:

AG AG| //Flatten

NSO|V9[A ==
l-c+c (t) +u

| {AG - 375. }

Thenew interceptis 375+5625=6000— E=6000+0.25Y
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Figure5
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c¢. Can you account for any asymmetry between the answersto (a) and (b)?

¢ Whenthe governmentincreasesits expenditurethat directly feedsback into planned expenditure.However, when
the governmentgivesatax break to consumers, they will only spend part of thisincreasein income(they will
savetherest and import foreigngoodsand services.) Therefore,in this sense, governementspendingis more
effectivethan tax breaks.

I Question 4

a. Supposethat the gover nment and central bank together want to keep GDP constant but raisetherate
of investment. What policiescan they follow to achievethis

If it wantsinvestmentto rise, it could decreasethe interest rate (or ask the Fed to do so,possibly under the
promiseof keeping GDP constant.) But, any increasein investmentwill result in an increasein equilibrium
income(throughthe multiplier). To prevent this from happening, the governmentcan reduceits expenditureby
exactly how muchit wantsto raiseinvestment.
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b. Supposethat thelevel of investment spendingdoesnot depend at all on theinterest rate. Doesthis
mean that the | Scurveisvertical?If not, how can it bethat central bank changesin thereal interest
rate effect theequilibrium level of real GDP?

It would be vertical if wewerein aclosed economy. |n an open economy, however, an increasein the domestic
interest rate appreciatesthe domestic currency which curtailsnet exportsand it turn (thorughthe multiplier)
further raisesthe equilibriumlevel of income. Thisgivessomeslopeto the IS curveevenif thelevel of
investment spending doesnot dependat all on theinterest rate.

I Question5

Explainwhy the IS curve slopes downward. Is its slope steeperin a
closed economy--withno internationaltrade--orin an open economy?

ThelS curveslopesdownwardbecausewhentheinterest rate risesit curtail sinvestmentwhichthen results
(throughthe multiplier)in alower equilibriumincome. On top of that an increasein the domesticinterest rate
appreciatesthe domestic currency which curtail snet exportsand it turn (thorughthe multiplier) further raisesthe
equilibriumlevel of income.
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In aclosed economy, this second effect is missing. Hence, incomeis less sensitiveto changesin the interest rate.
Consequently,thel S curveis steeper in a closed economy than in an open economy.

I Question 6

Why does an expansion of governmentpurchases have an amplified
impact on the equilibriumlevel of real GDP? Supposethat the central
bank does not target interestrates but instead keeps the money stock
constant.Is it still the case that an expansion of governmentpurchases
will cause a greater than one-for-oneincreasein the equilibriumlevel of
real GDP?

An expansionof governmentpurchaseshave an amplifiedimpact on the equilibriumlevel of real GDP because
of thevituouscirclecreated by aninitial shock to autonomousexpenditure, that is becauseof the multiplier effect
(seesectionnotes.) If the central bank does not target interest rates but instead keepsthe money stock constant,
an increasein incomecreatesexcessdemandfor money whichraisestheinterestrate. Thisrisein theinterest rate
partly offsetsthe increasein equilibriumincomegeneratedby the multiplier. Dependingon the slope of the LM
curve, the expansionof governmentpurchasescan causea greater or smaller than one-for-oneincreasein the

equilibriumlevel of real GDP. Thisslopein turn dependson how sentivethe demandfor money isto theinterest
rate.
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I Question7

Supposethat the short-termnominal interest rate--the one the central
bank actually controls--is3%. But also supposethat the inflation rate is
zero, that the term premiumis 4%, and that the risk premiumis 3% as
well.

What isthereal interest raterelevant for thelScurve?

Thered interestraterelevantto the IS Curveisthe Long Run Risky interest rate.

Supposethat the | S equation of the economy is: Y = $10000- 300 x r. What isthe equilibrium level of
real GDP?

Sinceinflationis 0,the short termreadl interestrateis 3% (So isthe nominal).
TheLongRunSafereal interestrate: r® +termpremium= 3%+ 4% = 7%.

TheLong Run Risky real interestrateis the Long Run Safereal interest rate + risk premiun=7%+3%=10%

7000

Supposethat the central bank wantsto use monetary policy toraiseY to $9000. Can it do so by open
mar ket operationsthat lower the short-term nominal inter est rate? Explain why or why not.

Theinterest ratethat would be neededto set Y to $9000is:

3. 33333

percent.

However,the lower the Fed can lower thethe Long Run Risky real interestrateis 7% becauseit has no direct
control over the term permiumand the risk premium. The highest level of equilibriumincomeit can reach by
loweringtheinterestrateis:
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15

7900

dollar.

What other policy steps can you think of that the government and central bank could taketoraise
equilibriumreal GDP to $9000?

Increasegovernmentspending,cuttaxesetc.



