Econ 101b - Answer Key to Problem Set 6
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I Question 1

Under what circumstanceswill a governmentexpansionaryfiscal or
monetary policy do nothingto raise GDP or lower unemployment?If an
expansionarygovernmentpolicy fails to raise GDP or lower
unemployment,what would the policy manageto do?
A governmentexpansionaryfiscal or monetary policy do nothingto raise GDP or lower unempl oymentwhen
expectationsarefully rational. In the (r,u) plane, the AD shiftsleft but becauseprivate agentsanticipatethe
resultingincreasein theinflationrate, the Philips curveinstantenouslyshiftsright. Thisresultsin a constant

unemploymentratefixed at the natural rate of unemployment(and thereforeby Okun’s_aw in aconstant GDP)
but an increaseinflationrate.
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I Question 2

If expectationsof inflation are adaptive, is there any way to reduce
inflation without sufferingunemploymenthigher than the natural rate?
What would you advise a central bank that sought to reduce inflation
without provoking high unemploymentto do?

Well, if expectationsare adaptive, by defenition, peopleneed to see an actual reductionin theinflationrate
beforeadjustingtheir expectations. Therefore,in order to reduceinflation, the the government(or the Fed) will
haveto slide down along the Philipscurve, givingriseto alower inflationrate but, unfortunately,to
unemploymentabovethe "natural rate” aswell. Onepossibility isto do thisvery progressively,thereby only
enduringaslightly higher than usual unemploymentrate. This, of course, imply that theinflationreduction
processwill be slower, however.Indeed, in the baselinemodel, the sum of unemploymentrate abovenatural rate
throughoutthe yearshasto equal some constant y% to reduceinflationby x%, no matter how you distributethis
sacrificeover theyears.

Onequestionis what is more harmful: high but short unemploymentOR somewhat lower but long
unemployement.The answer probably liesis how much’ hysteresisyou getin onecaseor the other.
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Finally, you want to tell the governmentto announcewell in advance(and dredibly) that it plansto, say, cut its
expenditure. So that, privateagentshavetimeto revisetheir expectationsheforethe reductionin aggregate
demandactually kicksin.

I Question 3

Do you think that expectationsin the U.S. are static, adaptive,or
rational? Why?
WEell that’ saquestion of faith and belief ;) It can be arguedthat sinceinflation has beenlow and stablelately,

peopleare probably spendingless energy and money forecastingthe inflationrate. Arguably, expectationscould
then be closer to adaptiveor static.

I Question 4

Supposethat the natural rate of unemploymentis 5% for adults, 8% for
teenagers, and that teenagers make up 10% of the labor force.

a. What isthenatural rate of unemployment?

| .9%5+.1%8

|5.3

5.3%. The natural rate of unemploymentis aweightedaverageof the natural rate of unemploymentin different
groupsin the popul ation, the wei ghtsbeing the share of the popul ation, these groupsrepresent.
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b. What would be the natural rate of unemployment if a baby boom led to ayear in which teenagers
made up 20% of the labor force?

| .8%x5+.2%8

|5.6

5.6%. Theteenagersnow representalarger fraction of thelabor force. They thereforedrivethe unemployment
rate up.

I Question5

Supposeyou are advisinga governmentthat wants to reduce its
inflation rate from 10% per year to 5% per year. It wants to know
whether it should (i) try to immediatelyand suddenlyreduce inflationto
the target, or (ii) undertake a gradual reductionto the target over a
number of years.

What ar ethe chief argumentsagainst option 1?

If you believea high rate of unemploymentmeansconsiderableloss of skill on behalf of unemployedworkers,
then going cold turkey will actually raisethe natural rate of unemployment.Thisis neither agood optionif the
Philipscurveis so curvedthat higher reductionsof theinflationcomeat a higher cost in termsof unemployment
than moderatereductions. Thereis of coursethe political argumentthat extremely high rates of unemployment
canleadto civil unrest and lossesof confidencein the economy/ capitalist (and democratic) system.
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What arethe chief argumentsagainst option 2?

If you believethat long spells of unemploymentmean considerablel oss of skill on behalf of unemployed
workers, then reducingthe inflation arte smoothly will actually raisethe natural rate of unemployment.Thisis
neither agood optionif the Philipscurveis so curvedthat higher reductionsof theinflationcomeat a
proportionallylower cost in termsof unemploymentthan moderatereductions. Finally and importantly,if you
believeexpectationsto be fully rational, reductionsin inflation actually comeat no cost in termsof
unemployment;so why, tolerateinflationany longer?

I Question 6

I Supposethe Philips Curvein an economyis:
w[t] = 7®[t] + 0.18 — 3= U[t]

where u[t] is the unemploymentrate (and 6%=.06), z[t] is the inflation
rate, and x®[t] is the rate of expected inflation.

a. What isthe natural rate of unemployment?

In general, 7[t]=r®[t] +y(Uu"[t]-u[t]), thusy=3 and u"[t]=.06=6%

Supposethat in year t-1, the unemploymentrateis equal toitsnatural rateand theinflation rateiszero.
Supposethat beginningin period t theauthoritiesbring the unemployment rate down to 5% and keep it
there. If expected inflation isequal to last year’ sinflation (z®[t]=x[t-1]), what istheinflation ratein
periodst,t+1,t+2,t+3?

a[t] = 7°[t] + 3(U[t] — u[t]) = [t — 1] + 3(U"[t] — u[t]) =
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| 0+3x (0.06 -0.05)

| 0.03
at+ 1 =7t + 1]+ 3"t + 1] —ut + 1)) = #[t] + SU"[t+ 1] - u[t + 1)) =

| 0.03 + 3 (0. 06 - 0. 05)

| 0. 06
at+2] =7t + 2]+ 33Ut + 2] - ut+ 2D =At+ L+ 3WUt+ 2] - Ut +2)) =

| 0.06 + 3 % (0. 06 - 0. 05)

| 0.09
alt+ 3] =#%t+ 3]+ 3WUt+ 3] - u[t+3)) =x[t+ 2] + 3"t + 3] —ut+3]) =

| 0.09 + 3 % (0. 06 - 0. 05)

| 0.12

Maintai ningthe unempl oyementrate 1% bel ow its natural rate requiresan inflationrate accel eratingby 3% per
year.

Supposethat in year t-1, theunemploymentrateisequal toitsnatural rateand theinflation rateis zero.
Supposethat beginningin period t theauthoritiesbring the unemployment rate down to 5% and keep it
there. If expected inflation isstatic (x®[t]=0), what istheinflation ratein periodst,t+1,t+2,t+3?

alt] = 7°[t] + 3(U[t] — ult]) = O+ 3(U"[t] — u[t]) =

| 0+3x (0.06 -0.05)

| 0.03

alt+ 1] =#°Tt+ 21+ 3t + 1] —uft+ 1) = #[t] + 3(U[t+ 1] —u[t+ 1)) =
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| 0+3x (0.06 -0.05)

| 0.03
at+ 2] =7t + 2]+ 33Ut + 2] —ut+ 2D = At + L+ 3WUt+ 2] - Ut +2]) =

| 0+3x (0.06 -0.05)

| 0.03

at+ 3] =7t + 3] +3WUt+ 3] -ut+3D=at+2] +3WUt+ 3] -uUt+3)) =
| 0+ 3% (0.06 -0.05)
| 0.03

Maintai ningthe unemploymentrate 1% below its natural rate requiresa 3% inflationrate every year.

I Question7

Supposethat the economyis described by:

x[t]=x[t-1]-(u[t]-0.06) (Philips Curve with adaptativeexpectations)
u[t]=u[t-1]+.012-0.4*M[t](Aggregate Demand)

Where z[t] is the inflation rate, u is the unemploymentrate, and M is an
index of changesin governmentpolicy that affect aggregate demand.
Supposethat at the beginning u[t]=u[t-1]=0.06,
x[t]=n[t-1]=0.07,M[t]=0.30.And supposethat the governmentsuddenly
follows a policyin year t-1 of reducing M[t] to O, and keeping it at zero.

v Note: M[t]=0.10in the original problembut we want to start from a stable solution. Thisdoes not affect the
answer though.
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a. What happensto unemployment and inflation in year t+1?

u[t+1]=u[t]+.012-0.4* M[t+1]
| 0.06 +0.012 - (0. 4 %0)

| 0. 072

Theunemploymentrateincreasesby 1.2%.

A[t+1]=[t]-(u[t+1]-0.06)

| 0.07 - (0. 072 - 0. 06)

| 0. 058

Inflationshrinksby 1.2%

b. What happensto unemployment and inflation in year t+2?

u[t+2]=u[t+1] +.01r[t+2]-0.4*M[t+1]

| 0.072 +0.012 - (0. 4 %0)

| 0. 084

Theunemploymentrate further risesby 1.2%.

A[t+2]=alt+1]-(u[t+2]-0.06)

| 0. 058 - (0. 084 - 0. 06)

| 0. 034

Inflationshrinksagain by 1.2%



PS-6-A.nb

¢. What happensto unemployment and inflation in thelong run?

Theinflationratewill kissO and if monetary policy is left unchanged, we could even see accel eratingdefl ation.
Theunemploymentrateis goingto go throughthe roof. Indeed, aggregatedemand suggeststhat thereis
hysteresisin this economy. Thustightening monetary policy morethan is needed to keepinflationunder control
will causethe unemploymentrateto increaseconstantly. The only way to stop deflationherewouldbeto
increaseM aboveitsorginal level,i.e. 0.3, in which case, the unemploymentrate decreases, and deflation
decelerates.

d. How would the answer bedifferent if the economy had rational rather than adaptive expectations?

Well, when M[t+1] is set to zero. The unemploymentrate startsto increase.

u[t+1]=u[t]+.012-0.4*M[t+1]=

0.06 +.012 - (0. 4 %0)

0.072

With rational expectations, hereisthe new (vertical) Philipscurve:
a[t+1]=r[t+1]-(u[t+1]-0.06) = u[t+1]=0.06

Sincewedon’tget the sameanswer for u[t+1], it’ shard to conclude... In principle, with rational expectations,
inflation getsto itstarget instantaneously.However, here, with M=0, aggregatedemandis too weak to maintain
the unemploymentrate at its natural rate. Producersare accumulatinginventories. That can’ tlast forever, so they
lay off workersand that, dueto hysteresis,increasesthe natural rate of unemployment.Obviously,if nothing's
done about the economy, it’ sgoing to implodeor turn into adictatorship...



