Solutions to problem set 5

Part 1:

1-

a)- True.  b)- False. Basically the Phillips curve vanished after 1970. It is not stable, because it is a
function of expected price level. c¢)- True. While aggregate supply relation always reflects the reality.
d)- True. ¢)- False. Before 1970, when n° =0, then if =0 =» u=u,,. f)- True.

3-
a)- =0 = u=u, > u,=0.1/2=5%
b) = 01—2ut -)nt 01—2ut 01—2*3%—4%, nt+1=717t+2=717t+10=75t+15=4%

¢)- No. Because, n;°= 0, and m; =4% forever, which means people are continuously wrong for ever. This does
not seem to be reasonable.

d)- Because, finally, people realize that inflation is positive. But there will not change in natural rate of
unemployment.

e) T+] = T2 = = 7Tt+4 =4%
Year 5,andon: =7 +0.1-2u; = m=m1+0.1 -2y, mes=4%+0.1-2*3%) = 7mus=8%
By continuous substitution: 719 = 9 + (0.1 — 2 ¥3%) = mug+2%(0.1 -2 *3%)=... =>

Ter10 = s + 5%(0.1 — 2 *3%) = 8% +5%(0.1 — 2 *3%) = 28%.
Ter1s = M0+ 5%(0.1 — 2 *3%) = 28% + 5%(0.1 — 2 *3%) = 48%.

f)- There is still and always a 4% difference between expected and actual inflation, which is not reasonable.

5-

a) nt—nt+01—2ut -> W= 7|:t1+01—2ut, o= ()%+01_(2*4%) > = 29
T+ = 2A)+01_(2*4%) > T = 4% 7'Et+2—4%+01_(2*4%) > T = 6%
T3 = 6% +0.1 - (2 * 4%) > 4 T3 = 8%

b)-n°=0.5 * m+0.5 * .y, and ;= 7"+ 0.1 — 2 u; =» By substitution: 7,= (0.5 * 7, +0.5 * ;) +0.1 — 2 u,,
After simplification, we get the new Phillips curve: my=m.; +0.2 —4 uy,

c)- m=m1+02—-4u, m=0%+02—-(4*4%) = wn=4%
T1=4%1t02—-(4*%4%) = m11=8% T=8%+t0.2—-(4*4%) = m=12%
T3 =12%+02 - (4 *4%) = ms3=16%

d)- Indexation leads to higher inflation rate at any level of unemployment.

4-

a)- Because higher price of oil means higher production cost and higher output price at any given level of
wage rate. We can characterize this using higher markup.

b)-n°=n =» u=u,. Therefore: u, =0.04 +0.05 p

=>» Before the oil shock: u,.=0.04 +0.05%0.2=0.05. After the oil shock: u,.=0.04 + 0.05%0.4=0.06

So, oil shock increases the natural rate of unemployment.



Part 2:

1-
a)- False. Using Okun’s law for Canada: u; —ue; =-0.33(gy — 3.7%), output growth rate must be 3.7% to
have constant unemployment rate.

b)- True. c¢)- True. d)- False. The growth rate of the money supply has a crucial role too, m =gm — gy .
e)- False. m;=gm: — gy, so inflation rate is equal to money growth rate minus output growth rate.

f)- True. g)- True. h)- True.

2-

a)- U — U =-0.33(gy —3.7%) > 1% =-0.33(gy —3.7%) = gy =0.7%. Output growth rate should be
large enough to cover the expansion of the labor force, and increase in the labor productivity.

b)- We need to decrease unemployment 0.25% a year. So: —0.25=-0.33(gy,: —3.7%) =» 4.45% a year.
c)- Okun’s law changes to: u; —u1=-0.33(gy: —5.7%)

3)-

a)-

Phillips curve for the US: m; — w1 =— (ui— 5%), ;=1 = uy=5%
Phillips curve for Canada: m; — w1 =—0.5 (u¢ — 8.6%), m=m1 =2 u, = 8.6%

b)- uy —ue1 =-0.4(gy —3%), us =uer P gy =3%
Tt =8mt — Lyt, 8% =8mt — 3% -> Emt = 11%

C)-
Ty =8%, Ur1 = 5%, gyt-1 = 3%, gme1 = 11%

. =4%

T — M =—(u—5%) P 4% —-8%=—(u—-5%) 2 w=9%

Ut — U1 = -04 (gyt — 3%) -> 9% — 5%=-04 (gyt — 3%) -> gyt =-7%
T =LZmt — Lyts 4% =8Zmt + 7% -> Emt = -3%

1 =4%

T+ — T = — (ut+1 - 5%) -> 4% — 4% =— (ut+1 - 5%) -> Ut+1 — 5%

Uit — W= 04 (gt —3%) D 5% —9%=-04 (g1 —3%) D gye1 = 13%
T +1=8mt+1 — Zyt+1, 4% =gmer1 — 13% > gm+1 = 17%

T2 =4%

T4+ — T4+ = — (ut+2 - 5%) > 4% — 4% =— (ut+2 — 5%) > Ui+ = 5%

U2 — U =-0.4 (gyt+2 -3%) =2 5% -5%=-0.4 (gyt+2 -3%) = gyi+2 = 3%
T +2=8mt+2 — Zyt+2, 4% =gmir2 — 3% > gmr2 = 7%




4)-

a)-

T — M1 = — (u— 5%), uy —u 1 =-0.4 (gyt —3%), T =gmt — yt
2> -7 =— (U—5%), u —ue;=-0.4 (gne — 7 — 3%)

i =10%, ue1 = ue = 5%, gyt-1 = 3%, Eme = 13%

23;1 —m=— (U1 — 5%), U —u=-0.4 (gne+1 — 1 — 3%)

T+ — 10%=— (U1 — 5%) 2> o tus = 15%

U —5%=-040 —m; —3%) = uw —04m41=62% =D us=8.71%, m= 6.29%
T 42 — M1 = — (U2 — 5%), Uz — U1 = -0.4 (Emer2 — T2 — 3%)

T2 — 6.29% =— (U2 — 5%) = T tus= 11.29%

U —8.71%=-04 (0 — 2 —3%) = vz —04m2=991% =2 vy =10.3%, m=1%

C)- Mi+1 — M =— (Ut — 5%), U —u=-0.4 (gmer1 — 1 —3%)
In medium run uyy =ug P T =—3% P w=5% > gu=3%.

6-
m— T =— (U —8.6%) +0.1p =2 m—m =—(u—u,) and u, =8.6% +0.1p

a)- After the shock, natural rate of unemployment goes up. Therefore, current unemployment would fall
below natural rate of unemployment; therefore, inflation starts increasing (see the Phillips Curve form).

b)- They should let the unemployment go up, to higher level of natural rate of unemployment.




7.
a)-m=m +K-2u,m=mn" =P Natural rate of unemployment: u, = u= K/2

n— 7 =—2(u, —K/2) =» Sacrifice ratio = 1/2.
Sacrifice ration does not depend on natural rate of unemployment

b)- m— " =-2(u —K/2), and n°, = 1., >
T — T =—2(ut —K/2) -> T — 12% =—2*1% -> = 10%
T+1 — Tt =—2(ut+1 —K/Z) 9 T+ — 10% =-2*1% 9 T+ = 8%

C)-

T+ — T+ =—2(ut+2 —K/2) 9 T+ — 8% =_D%* 1% 9 T+ = 6%
T+3 — T+ — —2(ut+3 —K/Z) 9 T+3 — 6% =-2*%1% 9 T+ = 4%
g4 — T3 = —2(11t+4 —K/2) -> T4 — 4% =-2%1% -> T+ = 2%

So, The authorities need to hold on the policy for 5 year, from t to t+4.
Sacrifice ratio= 5 point years of excess unemployment/10 percentage point reduction in inflation rate=0.5
Which is consistent with the sacrifice ratio calculated from Phillips curve in part (a).

d)- T — ﬂ:te=—2(ut —K/Z), and T = T -> nte=0.25 *2% +0.75 * TCt-1 > nte=0.5% +0.75 * Tt
e —0.5% — 0.75 * m. =—2(u —K/2) = 7w —0.75 * m.1=—2(u; —K/2) +0.5%

e —0.75 * m1=-2(u —K/2) +0.5% = m —0.75 * 12%=-2*1% +0.5% = n, =7.5%

1 — 0.75 * n=-2(uy —K/2) +0.5% = 7y —0.75 * 7.5%=-2%1% +0.5% = w1 =4.125%

T — 0.75 * =202 —K/2) +0.5% = mo — 0.75 * 4.125%=-2%1% +0.5% = mr =1.594%
So, The authorities need to hold on the policy for 3 year, from t to t+2.

Sacrifice ratio= 3 point years of excess unemployment/10 percentage point reduction in inflation rate=0.3
Which is less than the sacrifice ratio calculated from Phillips curve in part (a).

e)- At the same time t+1, authorities can return to natural rate of unemployment.
T+1 = T[t+1e: 2%, Up = U= K/2

f)- They need to make sure to their policy has the highest credibility.




