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ABSTRACY

Short- and Long-run Phillips Trade-offs and
the Cost of Disinflationary Policies™

This paper studies the joint behaviour of infiation and unemployment in Spain
over the period 1964-95 in order to estimate dynamic Phillips trade-offs and
sacrifice ratios in response to a demand shock. We organize our empirical
approach as a structural (albeit eclectic) one. In so doing, we use a Structural
VAR to identify demand shocks in a tramework where the high persistence n
both series allows us to differentiate between permanent and transitory
components. Our eclecticism comes from using three alternative wdentifying
schemes which fit the data equally well, but place different emphasis on the
effects of demand shocks on the unemployment rate. Our estimates suggest,
according to the reader's prior beliet (Keynesian or monetarist), that a one
percentage point reduction in inflation tollowing an aggregate demand
contraction 1s associated with cumulated output losses of between 2.6% and
5% over five years.
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NON-TECHNICAL SUMMARY

The Spanish rate ot (Consumer Price Index) inflation in 1877 was 24.6%, while
the unemployment rate stood at 5.1%. By 1994 unemployment had risen to
24.2% and inflation had tallen to 4.3%. The fact that unemployment 1s
nowadays close to what inflation was in 1977, and vice versa, may look at first
sight as if the unemployment-inflation trade-off is one-to-one. Nonetheless, the
Phillips trade-offs are usually interpreted as being induced by demand shocks,
whereas the observed evolution of the unemployment-inflation relationship 18
govemned by both demand and supply shocks. In this paper we tackle this
1ssue In greater depth.

To disentangle demand from supply shocks, we use a structural, if eclectic,
approach. On the one hand, we make use of a Structural VAR (Vector Auto-
regression} approach which, under the assumption that both types of shock
are independent, since they are from different sources, which allows us to
identify them by adding an extra restnction in a justdentified system. On the
other hand, given the latter property, we adopt an eclectic approach since the
exfra restriction comes trom three different outlines about the ssue at hand.
First, we use a Keynesian outline which maximizes the short-run effects ot
demand shocks on unemployment. Second, we take a monetarist outline
whereby it is assumed that inflation is a demand (monetary} phenomenon in
the long run, namely, there is no long-run effect ot unemployment on mftation.
Lastly, there is a real business cycle interpretation which 1s equivalent to
assuming that unemployment is unaflected by demand shocks at all
trequencies. All these outlines fit the data equally well and none ot them
preciudes the existence of Phillips trade-offs, given the possible dynamic
interaction between unemployment and inflation.

We model our VAR in terms ot the first-differences of the inflation and
unemployment rates, given that there is clear evidence of a unit root in both
time senes. This will allow us to get permanent components in both variables,
and thereby, to compute trade-offs and sacrifice ratios at different trequencies.
The latter are defined as the accumulated number of annual unemployment
percentage poinis corresponding to an impulse in the demand shock that
eventually lowers inflation by one percentage point.

Our main findings can be summanzed as follows. Conditional on European
inflation and unemployment rates, we find that inflation does not help to predict
unemployment but that unemployment helps to predict inflation. This implies
that the real business cycle cutline predicts absence of trade-offs and zero




sacrifice ratio. The Keynesian and monetarist outlines, in turn, imply sacrifice
ratios of 1.4 and 2.5 and cumulated output losses of 2.6% and 5% over a
horizon of five years, respectively. This means thal, given ceferis paribus
supply shocks, a permanent reduction in the current rate of inflation of 3.5% to,
say, 1.5% (the average rate in the three least inflationary countries in the EU),
could leave unemployment unchanged, according to the first extreme view, or
would increase the unemployment rate trom the current 23% to between
23.6% and 24.2%.

Other results refate to subsample stability. In this respect, we find evidence
that before 1980 there was hardly any trade-off, inflation and unemployment
movements being almost completely dominated by supply shocks, Thereafter
the trade-offs are very much the same as with the tull sample, however.
Similarly, we find evidence that the trade-offs and sacrifice ratios worsened
during two disinflationary periods in the second half of the 19B0s where
monetary policy became significantly tighter. A possible interpretation ot this
result is that the credif restrictions in place during February 1989 to April 1880
affected investment more than consumption and, hence, unemployment more
than inflation.
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an the mportance of supply and demand shocks in larger overidentified
systems’’. On the contrary, if we are left with interpretations elose to our K and
M outlines, the resulis may differ in magnitude but not in content: disinflationary
demang policies in an economy suffering from high persisience may become costly
13 terms of upemployment uniess supply-side reforms are implemented.

3 See Dolado and Lopez-Salido (1996) and Dolado and Jimeno {1998)
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APPENDIX: INTERPRETING TWO DISINFLATIONARY EPISODES

According to Figure A.1, which plots the inflation rate and the Centrai Bank
mntervention interest rate’® during the period 1987:1-1985:4. there are two
recent episodes of disinflation which seem to be eclearly driven by tighier
menetary policy. The first one goes from 1987:1 to 1987:3 and the second cne from
1989:3 to 1890:4. 1n the first peried, the interest rates rose by 5 percentage
pomts, and during the second ane they were held stable around 15% and were
accompanied by eredit restrictions. The disinflation after 1993, at first sight, was
more due o deregulation in both labour and goods markets. Since both episodes
are too short for any ecohnometric estimation on their own, we exammne the cost of
disinflation by reporting results derived from estimating the VAR across the
different subsomples: 1961-1986 {before the episodes), 1964-1990 (dumng the
episodes} and 1964-1995 (after the episodes}. Again, for the sake of saving
space, the details of the VARs are not reported.

The top panel of Figure A.2 shows the IR functions of unemployment and inflation
to a unit variance positive cemand shock under the M outline and the bottom panel
depicts the corresponding Phillips trade-offs. It is noteworthy that, as we move
across longer samples, mflation tends to ncrease by less whilst unemployment
also decrenses by less. Nonetheless, the bottom panei proves that the trade~offs
worsened during the two episodes and, then, improved after 1990. So, the trade-
off shifted from bemg zero i 1984-1086 to -0.6 in 1964-1990 with a vaiue 1in
petween of -0.3 i1 1964-1995. Figure A.3, which corresponds to the K outline,
shows a similar picture, with the trade-offs worsening from ~0.6 to -0.7 during
the mtermediate sample and, then, geing back 1o ~0.6 after 1390, As regards the
sacrifice ratios, reporied in Table A.1, the messages are slightly different. So,
whereas the M outline mdicates a progressive decline, the K outline pomts

towards a progressive rse.

All 1 all, however, we iend to find evidence that the two episodes earlier
discussed were characterised by both a worseming of the Phillips trade-offs and
of the saerifice ratios.

¥ gep Escriva and Santos {1991) for detaiis on the construction of the interest
rate.
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TABLE 1

ESTIMATED SACRIFICE RATIOS

Sample Period Keynesian Monetarist RBC
i964-85 2.1 i.9 0
1864~80 2.4 1.8 o]
1864~95 2.9 1.4 a

Note:

The sacrifice ratio is defined as the cumulative annual percentage-point
changes in unempioyment required to produce a permanent one percentage
point reduction in inflation following a negative demand shock.



Agersarwpdochoiafo\BaAB6001 |

TABLE 2

SUMMARY STATISTICS

UNEMPLOYMENT INFLATION SAMPLE
SAMPLE PERIOD - — CORRELATION
¥, 5, S s,

1964:1 ~ 1970:1 1,23 0,25 6,20 3,65 0,71
1970:2 - 1973:3 1,77 0,53 7,95 1,88 0,71
1973:4 - 1979:2 4,70 1,79 16,90 3,13 0,32
1979:3 - 1986:1 16,25 4.10 12,07 2,27 -0,90
1986:2 - 1991:4 18,33 1,94 6,08 9,15 -0,04
1992:1 - 1994:1 21,01 2,70 5,08 0,76 -0,80
1992:1 - 1895:4 22,05 2,36 4,85 0,65 -0,78

Note:

* denotes the sample mean and g, the sample standard deviation (x = o, %)
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TABLE 4

THE ROLE OF DEMAND SHOCKS IN VARIANCE DECOMPOSITIONS

{1984-1585)
(A = -0,25) (A =-0,12) {(L=0)
KEYNESIAN MONETARIST RBC
Horizon MODEL MODEL MODEL
u 1 u b4 u 4
1 100,900 11,00 15,32 89,98 0,000 93,03
4 99,7 11,78 13,85 87,83 0,004 87,59
8 98,9 12,13 13,93 88,36 0,003 57,715
i2 98,8 12,17 13,54 88,50 0,003 57,66
18 98,8 12,17 13,94 88,53 0,004 57,85
= 98,8 12,17 13,94 88,53 6,003 57,84
Note:

The figures represent percentage poinis.
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TABLE 5

SACRIFICE RATIOS (SR) FOR A 1 PERCENTAGE POINT

PERMANENT REDUCTION IN INFLATION RATE

{Full sample: 1964-1995)

Horizon

KEYNESIAN MODEL

u n SR

i 0,22 -0,85 0,22
4 0,35 -1.35 0,35
8 0,49 -0,30 0,84
12 G,54 -1,03 1,38
16 0,57 -1,01 1,95
20 0,59 -1,00 2,54

MONETARIST MODEL
Horizon u n SR
1 0,11 ~-0,86 0,11
4 0,18 -1,31 G,18
8 0,25 -0, 88 0,43
12 0,28 -1,0% 0,71
16 0,29 -0,98 1,00
20 0,30 ~1,00 1,30
RBC MODEL

Horizon u n SR
1 -0.02 ~1,10 -0,02
4 ~(,03 -{,58 ~G,03
8 -0,03 -1,01 ~-0.086
i2 -(,03 -0,99 -0,09
is -8,03 ~1,00 -0,12
20 -0,03 ~1,00 -0,15




TABLE &

DEMAND VARIANCE DECOMPOSITIONS

{1979-1995)

RBC MODEL (A =-0,12) (A =-0,25)
MONETARIST MODEL | KEYNESIAN MODEL
Horizon

u 4 u ;4 u T
1 0,00 71,37 23,51 94,96 0,00 87,73
4 0,008 47,40 23,98 91,43 1,37 687,48
8 0,021 45,33 24,07 91,13 3,97 65,53
12 0,022 44,95 24,08 90,52 4,20 65,08
iB 0,023 44,87 24,08 90,88 4,22 64,80
= 0,023 44,85 24,08 90,88 q,23 64,88
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TABLE 7
SACRIFICE RATIOS {SR) FOR A 1 PERCENTAGE POINT
PERMANENT REDUCTION IN THE INFLATION RATE

{Sample period: 1979-1595)

KEYNESIAN MODEL

Horizen u n SR
1 0,23 0,93 6,23

4 0,28 1,32 0,28

8 G,48 0,91 0,74

12 0,42 1,03 i,is
18 0,42 0,89 1,58
20 0,42 1,00 2,00

MONETARIST MODEL,

Horizon u n SR
I 0,14 0,66 0,14

4 0,24 1,32 6,24

8 0,28 0,95 0,50

i2 ¢,27 0,99 0.77
16 0,28 1,03 1,03
20 0,28 i,00 1,29

EBC MODEL

Horizon u n SR
I 0,00 1,01 0,00

4 -0,06 0,98 -0,06

8 0,08 1,02 0,02

12 0,04 0,98 0,06
16 0,05 1,00 0,11
20 0,05 1,00 G,16
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IMPLIED LONG-RUN PHILLIPS TRADE-OFFS
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FIGURE 5
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FIGURE ¥

RECURSIVE LONG-RUN PHILLIPS TRADE-OFF ESTIMATES
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FIGURE 10

AGCGREGATE DEMAND-AGGREGATE SUPPLY DIAGRAM
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TABLE A.1

SACRIFICE RATIOS (SR) IN TWO DISINFLATIONARY EPISODES

MONETARIST IDENTIFICACION
(A =-0,12)
Sample = 1964:1~1986:4 Sample = 1964:1-1930:4 Sample = 1964:1-1995:4
Horizon u 3 SR u n SR ] 1 SR
i 0,12 -0,50 0,12 0,13 -0,78 G,13 0,13 -0,54 0,13
4 0,19 ~0,85 0,19 0,20 -31,13 ¢,20 0,18 -3,30 0,18
8 0,31 -0,71 0,50 0,32 -0,8 0,52 0,25 ~0,88 0,43
12 0,40 ~0,86 0,90 0,38 -0,56 0.91 0,29 -1,03 0,78
16 0,45 ~-0,87 1,35 0,44 -0,94 1,35 0,31 -0,88 1,3
20 0.59 ~1,88 1,94 0,85 -1,00 1,80 0,33 -1,00 1,38
KEYNESIAN IDENTIFICACION
(A =-0,25)
Sample = 1964:1-1988:4 Sample = 1964:1-1930:4 Sample = 1964:1-1985:4
Horizon u i1 SR u n SR u n SR
1 0,13 ~0,53 0,13 0,17 -0,87 6,17 0,2¢ -0,82 0,20
4 0,20 -0,83 0,20 0,25 ~-1,07 0,25 0,33  -1,25 g,33
8 0,33 -0,72 G.53 0,40 -0,78 0,65 0,47 -0.86 0,80
12 0,43 -0,83 0,986 0,45 ~0,93 1,14 0,54 ~,01 1,34
16 0,48  -0,88 1,44 0,57 ~0,83 1,71 0,56 ~0,98 1,90
20 ,63 ~-1,00 2,07 0,70 -1,00 2.4 0,60 -1,00 2,50
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FIGURE A2
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