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The calculations in this homework assignment are not difficult. It is, how-

ever, of crucial importance to properly modify the second equation, in its original

form re-used in Example 1

πt − πt−1 = −(ut − 5%).

In Example 2, it is replaced by

πt = 8%− (ut − 5%),

and in Example 3 by

πt = 8%− (ut − 5%), t = 0,

= 4%− (ut − 5%), t ≥ 1.

The other two equations remain intact throughout. Also note that the numbers

must remain the same throughout for the starting design of year t = 0.

1. The sequence π0 = 8%, π1 = 6%, πt = 4%, t ≥ 2 is given. From

this, equation 2 immediately yields all unemployment rates. From the

ut, t = 0, . . . , 4, equation 1 yields all values for gyt, t = 0, . . . , 4, and this

ultimately determines the growth of the money supply via the identity 3.
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The corresponding table reads

t u π gy gm

0 5% 8% 3% 11%

1 7% 6% −2% 4%

2 7% 4% 3% 7%

3 5% 4% 8% 12%

4 5% 4% 3% 7%

Note that the economy appears to be in equilibrium again at t = 2, except

for u2 = 7%. Unemployment returns to the natural rate in t = 3, and this

needs another short expansion. The sacrifice ratio accumulates 4 ‘points’

from years t = 1, 2 in its numerator, while the denominator is measured

from the differences in inflation of the first and the last year as 4 ‘points’

gained, as before. The sacrifice ratio is 4/4 = 1, as must be. Not much

has been gained by spreading the disinflation over more years, but the

recession of year 1 has been mitigated.

2. Using πt = 8%− (ut − 5%) for (π0, . . . , π4) = (8%, 4%, . . . , 4%) yields the

sequence of ut, from these all values for gyt, and from these the money

growth, by simple addition. The corresponding table becomes

t u π gy gm

0 5% 8% 3% 11%

1 9% 4% −7% −3%

2 9% 4% 3% 7%

3 9% 4% 3% 7%

4 9% 4% 3% 7%

To keep π below the expected level requires a persistently high unem-

ployment rate. Monetary policy remains inconspicuous and appears to be

adequate for the target, but market participants refuse to accept the new

lower inflation rate. The sacrifice ratio becomes (4 + 4 + 4 + 4)/4 = 4. It

may increase indefinitely over time, if the monetary policy and the infla-

tion expectations do not change. The gradual scheme is of little help, as
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it yields

t u π gy gm

0 5% 8% 3% 11%

1 7% 6% −2% 4%

2 9% 4% −2% 2%

3 9% 4% 3% 7%

4 9% 4% 3% 7%

The recession last longer but is more moderate here. The sacrifice ratio

becomes (2 + 4 + 4 + 4)/4 = 3.5, a bit better at t = 4, though it will

continue to increase if inflation expectations do not budge.

3. The modified equation 2 results in a simple scheme if disinflation is im-

posed immediately in year t = 1: the unemployment rate simply remains

at its natural level. Using the same sequence as before (first determine u

from π, then gy, and finally gm, the following table is obtained:

t u π gy gm

0 5% 8% 3% 11%

1 5% 4% 3% 7%

2 5% 4% 3% 7%

3 5% 4% 3% 7%

4 5% 4% 3% 7%

Because there is never any excess unemployment, the sacrifice ratio has a

zero numerator, and thus it is simply 0. The idea to announce the new

inflation target for t = 1 but to enact it gradually over two years has an

interesting effect: the actual inflation exceeds the expected inflation for

year t = 1, and u falls below un. This requires a short expansion, as shown

in the summary table.

t u π gy gm

0 5% 8% 3% 11%

1 3% 6% 8% 14%

2 5% 4% −2% 2%

3 5% 4% 3% 7%

4 5% 4% 3% 7%
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Note that the ensuing recession in t = 2 is needed to drive up unem-

ployment to its natural level. Unemployment accumulates two negative(!)

points in year t = 1, such that the sacrifice ratio becomes −2/4 = −0.5.

It is negative, so disinflation even benefits the real economy.
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