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ABSTRACT

Aggregate labor cost equations tended to overpredict labor-cost inflation in the United
States in the 1980s. We consider the hypothesis that a change in the price-inflation-expectations
mechanism can explain this apparent structural shift in the 1980s. We examine whether the sharp
recession of the early 1980s and continued tight monetary policy throughout the decade may have
led to changes in the relationship between past price inflation and expected price inflation such
that distributed lags of price inflation persistently overestimated expected price inflation, and
hence led to overprediction of labor-cost inflation by standard Phillips curves in this period. The
evidence leads us to reject this hypothesis, and to conclude instead that there was a true structural
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ion verview

Aggregate labor cost equations, or Phillips curves, tended to overpredict labor-cost inflation in the
United States in the 1980s, for the economy as a whole and in the union sector. This apparent structural
shift generated numerous potential explanations, including: declines in union strength; the advent of [lexible
compensation systems in the union sector; changes in “wage norms"; the continuation of a longer-term
decline in labor’s share of output; increased international competition; and deregulation. Some of these
explanations have received empirical support, while others have not, or do not offer a satisfactory
explanation. Declines in union strength in the 1980s explain little or none of the deceleration of labor-cost
inflation in this period (Neumark, forthcoming). The overprediction of labor-cost inflation in the union
sector in the 1980s coincides with the advent of lump-sum payments and profit sharing in this sector, and
micro-level evidence reveals a negative relationship between the advent of profit sharing and labor-cost
growth (Bell and Neumark, 1991). But the decelcration of labor-cost inflation at the aggregate level
continued even after the use of profit sharing tapered off. The deceleration in labor-cost inflation is
consistent with the notion of shifting wage norms (Mitchell, 1986a; Bell, 1990), but establishing direct
evidence on the wage norm hypothesis is problematic. Gordon (1988) interprets the deceleration of labor-
cost inflation in the 1980s as a decline in labor’s share of output, but does not explain the phenomenon.
Vroman and Abowd (1988) provide some evidence suggesting that import competition partly explains (he
deceleration of labor-cost inflation, at both the aggregate level (where import prices are important), and the
industry level (where import penetration matters). Kosters' (1984) assertion that deregulation explains the
disinflation of the early 1980s seems difficult to reconcile with the widespread nature of decelerating labor
costs, as opposed to the concentration of this deceleration in the deregulated industries (Mitchell, 1986b).

In this paper we consider an alternative hypothesis, that a change in the price-inflation-expectations
mechanism can explain the apparent structural shift of the Phillips curve in the 1980s. A standard feature of
Phillips curve specifications is a stable distributed lag of past price inflation to measure cxpected price
inflation, often assuming an adaptive-expectations structure, We focus in particular on the period 1984-1990,
{ollowing the 1982-1983 recession. We examine whether tie sharp recession of the early 1980s and
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past price inflation and expected price inflation such that this distributed lag persistently overestimated
cxpected price inflation, and hence led to overprediction of labor-cost inflation by standard Phillips curves in
this period.' If this hypothesis is correct, then the structural shift was a spurious result of model
misspecilication, rather than a real change in aggregate labor-cost detcrmination.

Our statistical experiment consists of estimating standard Phillips curves, subslituting survey
forecasts of price inflation for distributed lag, adaptive-expectations forecasts, and asking whether using
survey forecasts leads to the elimination or reduction of systematic overprediction of labor-cost inflation in
the 1980s. The shift-in-expectations hypothesis suggests that substituting survey forecasts should eliminate
or reduce the overprediction of labor-cost inflation in the 1980s, because the survey forecasts are based on
all informatiox, including the perceived strength of the government’s anti-inflation slance, in contrast to the
distributed-lag forecasts.”

The relationship between survey and distributed-lag forecasts of price inflation has received
considerable attention in the rational expectations literature. The rational expectations revolution called into
question naive expectations-generating mechanisms such as adaptive expectations that were used to explain
macrocconomic variables including nominal wages and interest rates. An alternative approach was to use
inflation forecasts from surveys of cconomists, forecasters, or households. This approach led to the question
of whether such forecasts were indced rational; research on this topic was also direcled towards testing the
rational expectations assumption. Numerous papers tested the rationality of forecasts of price inflation or
other measures (e.g., Keane and Runkle, 1990; Mullineaux, 1978; Leonard, 1982; Pearce, 1979; Zamowitz,
1985). The consensus from thesc papers appears to be that sample means or medians of forecasts from the
various surveys (computed across the st of respondents) often do not satisfy statistical definitions of
rationality.?

We are not directly concerned with the rationality of adaptive expectations or susvey forecasts of
price inflation, but rather with the question of whether we can explain recent behavior of aggregate labor
costs. Nonetheless, the evidence against rationality of the aggregated survey forecasts raises the possibility
that actual inflation expectations did change in 2 manner that led to overprediction of labor-cost inflation by

standard Phillips curves, but that our statistical experiment will fail because the survey forccasts do not



reflect the changes in actual expectations. We therefore attempt to validate the statistical experiment by
also studying earlier periods of contractionary monetary policy, asking whether in these periods Phillips
curves using survey forecasts of price inflation are less prone to overpredict labor-cost inflation than those
using distributed-lag forecasts.

The empirical analysis of the Phillips curve in both the 1980s and the carlicr contractionary periods
can be interpreted as a test of the "credibility hypothesis* advanced by Fellner (1980). An empirical
implication of this hypothesis is that an adaptive price-inflation-expectations mechanism in a Phillips curve
fails periodically because it omits the unmeasured effects of the government’s policy stance on the
relationship between past inflation and expected inflation.* Fellner (1979) and Gramlich (1983) present
limited evidence in favor of this hypothesis, finding relatively positive (negative) residuals from wage
equations (Fellner) or price-inflation expectations equations (Gramlich) in periods in which the credibility of
the government’s anti-inflation stance was thought to be relatively weak (strong). The empirical analysis of
this paper differs in a number of ways: we compare the behavior of aggregate labor-cost equations using
distributed-lag and survey forecasts of price inflation, rather than just examining residuals; we use Romer
and Romer’s (1989) research to draw on the historical record of Federal Reserve policy to identify periods
of explicit contractionary policy; and we provide a particular focus on the apparent structural shift in labor-
cost determination in the 1980s.

We find that for the 1984-1990 period Phillips curves incorporating survey forecasts of price
inflation are no less prone to overprediction of labor-cost inflation than are standard Phillips curves using an
adaptive-expectations framework. This suggests that the apparent structural shift of the Phillips curve in the
1980s is not attributable to a change in the formation of price-inflation expectations. Furthermore, during
earlier periods of explicit contractionary Federal Reserve policy, this finding is reversed; standard Phillips
curves overpredict labor-cost inflation, while Phillips curves with survey forecasts do not.’ This finding
strengthens the validity of the experiment using survey forecasts of price inflation. Together, the findings

lend credence to the hypothesis of a true structural shift in aggregate labor-cost delermination in the 1980s.



IL v S he Philli ve?

The debate over the interpretation and existence of the Phillips curve is extensive and weli-known
to economists. (Begg, 1982, provides a thorough review.) We offer three arguments in support of the
empirical analysis of the Phillips curve that we carry out in this paper. First, wha is relevant for this paper
is not whether the Phillips curve represents a policy tradeoff, but rather whether the Phillips curve
specification is.a reasonable description of the process by which aggregate labor-cost inflation is generated,
if only in the short run. Even in the Sargent and Wallace (1975) model, there is a negative association
between unemployment rates and price (or labor-cost) inflation, so a statistical relationship between labor-
cost inflation and the unemployment rate is not problematic. A number of models have also been suggested
that explain why current inflation may be associated with lagged inflation (e.g., Akerlof and Yellen, 1985;
Fischer, 1977; Mankiw, 1985; Taylor, 1980), even when expectations are rational rather than adaptive; in
these models, though, the interpretation of the lagged inflation terms as measuring expected inflation may be
€rroneous.

A second concern is that the natural rate may not be stable, which would make the Phillips curve
specification unstable. The "New Microeconomic" foundations of unemployment theory elucidated in the
Phelps volume (1970) modelled the equilibrium or natural rate of unemployment as an outcome of search
behavior and intertemporal substitution. This suggests, however, that the natural rate can vary over time.
Solow (1990) argues from a morc "sociclogical” perspective that there may be multiple unemployment rates
at which the market is in equilibrium. He constructs a loose “test” of the instability of the natural rate by
comparing Phillips curve relationships based on a constant natural rate of unemployment to one in which
the natural rate is modelled as the average rate of unemployment prevailing over the previous five years.
For the U.S.--in contrast to many European countries--he concludes that a single stable equilibrium
unemployment rate provides an acceptable characterization of the wage inflation process.

Third, we justify our interest in Phillips curve equations because policy makers in central banks and
elsewhere usc similar equations to predict aggregate labor-cost inflation. As Mankiw (1990) points out in
his recent survey paper, "The IS-LM model, augmented by the Phillips curve, continues to provide the best

way to inlerpret discussions of economic policy..among policy makers. Economists in business and



government continue to use the large-scale macroeconometric models for forecasting and policy analysis,”
(pp. 1645-6). Attempting to explain the overprediction by these aggregate equations in the U.S. over this
period necessarily involves adopting their formulation.

Finally, the overprediction of labor-cost inflation in the 1980s can be interpreted as in some sense a
mirror image of the underprediction of labor-cost inllation in the 1970s, or stagflation. This phenomenon
was surprising in light of earlier behavior of aggregate labor costs summarized in the Phillips-curve
relationship, and whether or not the Phillips curve deserves a behavioral interpretation, we think it is
undeniable that research on the coexistence of high labor-cost inflation and high unemployment led to
important insights into how labor markets work. Research on the deceleration of labor costs in the 1980s
can be expected to yield new insights, and to provide a means of testing some of the hypotheses advanced
to explain aggregate labor-cost behavior in the 1970s.

[11. Phillips Curve Results

In this section we document the overprediction of labor-cost inflation by standard Phillips curves in
the 1980s, a phenomenon that has been interpreted as a structural shift. We contrast results using these
standard Phillips curves with results using survey forecasts of price inflation instead of distributed lags of
price inflation, and ask whether the overprediction errors are eliminated or reduced when the survey
forecasts are substituted. The discussion in the text focuses on results using the Livingston survey, which
elicits forecasts of the level of the CPI-U from a panel of economists, some of whom are forccasters. We
also replicated our results using the ASA-NBER survey, which elicits forecasts of the GNP implicit price
deflator from a panel of forecasters;® results using this survey are reported in appendix tables. In each case,
we use the price measure corresponding to the forecasted series.

A fealure of our data that requires explanation is the identification of the carlier periods of
contractionary policy that we use to assess the validity of our statistical experiment. We began with dates of
the inception of contractionary policies identified in Romer and Romer (1989) from Federal Reserve
records; the halves corresponding to the inception of these policies that are within our sample period are
1955:H2, 1968:H2, 1974:H1, 1978:H2, and 1979:H2.” The use of dates from this source is advantageous for

the present paper because the dates are not based on a retrospective look at periods of decelerating



inflation. Romer and Romer rely entirely on Federal Reserve records--the "Record of Policy Actions” of
the Board of Governors and the Federal Open Market Committee, and, up to 1976, the minutes of FOMC
meetings. They identify these periods as "times when concern about the current level of inflation led the '
Federal Reserve to attempt to induce a recession {or at least a “growth recession”),” (p. 134). Romer and
Romer restrict altention to monetary contractions, and not expansions, because they are concerned with the
effects of monetary shocks on real output; in their view, in the postwar period expansionary policies were
always a response to declines in real activity, whercas contractionary policies were a response to nominal
inflation. The same contractionary periods are appropriate for the analysis in this paper since the policy
shifts were explicitly intended to lead to changes in the rate of inflation. With these dates in hand, we then
calculated residuals from standard Phillips curves. We identified “contractionary periods” as the first run of
one or more halves beginning on or after these dates, in which labor-cost inflation was overpredicted. The
runs were allowed to encompass at most one intervening half with underprediction, and we restricted the
window in which we looked for evidence of overprediction to three years after the shocks identified by
Romer and Romer.%?

A second point concerning the data is that we use currently available, and therefore revised data,
rather than data available at the time the survey forecasts were made. For tests of unbiasedness of
forecasts, the appropriate choice depends on whether forecasters were predicting initial or revised values of
the variables, and whether there are any systemaltic patterns to the data revisions such that answers may
differ depending on whether we use initial or revised data. According to research summarized in Keane and
Runkle (1990), economic forecasts have tended to be closer to initial values than revised valucs, and they
find similar results for the ASA-NBER forecasts of the GNP deflator. For tests of efficient use of available
information in forecasting, it is obviously essential to use the initial data available to forecasters when their
forecasts were made. For our purposes, though, the disadvantages of using revised data seem minimal,
relative to the dilficulty of assembling initial data. We are not testing the efficiency or unbiasedness of
survey forecasts of price inflation, but rather trying to see whether they contain information--above and
beyond that contained in a distributed-lag of price inflation--that is useful in modelling labor-cost inflation.

Table 1 reports results using a standard Phillips curve, for hourly compensation. The price inflation



measure used is the CPI, corresponding to the price inflation series forecasted by the Livingston survey
respondents. The data are aggregated to a semiannual frequency, corresponding to the frequency at which
the Livingston data are available.' Column (1) reports estimates of a standard specification of the Phillips
curve, including 2 post-1983 dummy variable."*? The same overprediction documented by other
rescarchers is evident. In column (2) we add dummy variables corresponding to the contractionary periods
identified by the procedure described above. The dummy variable coefficients in column (2) show the
magnitude of overprediction in each contractionary period and the post-1983 period. These coefficicnts
should not in any way be interpreted as a "test” of the credibility or shift-in-expectations hypotheses, since
the periods for which the dummy variables are defined were constructed by looking at the labor-cost
cquation residuals. The independent test comes when we look at results with the survey forecasts of price
inflation; the estimates in column (2) only provide a benchmark with which to compare the overprediction
that remains once we substitute survey forecasts of price inflation for the distributed-lag forecasts. In
column (3) we parameterize the relationship more tightly by instead defining one dummy variable covering
all four contractionary periods. Finally, in column (4) we report results paralleling those in column (3),
imposing the natural rate restriction that the coefficient of the distributed lag of price inflation equals
unity,”

We next turn to estimates of the Phillips curves using the survey forceasts of price inflation instead
of distributed-lag forecasts. We are most interested in the estimate of the post-1983 dummy variable; if the
apparent structural shift in this period reflects changes in the formation of price-inflation expectations, then
the coefficient of this dummy variable should be considerably smaller than in the first four columns of Table
1. This statistical experiment assumes, of course, that the survey forecasts measure the price-inflation
expectations that actually prevailed, The evidence for the ecarlier contractionary periods is used to assess the
validity of the experiment. If the overprediction in these earlier contractionary periods is considerably
reduced by using the survey forecasts of price inflation, then the experiment should be valid.

The estimates in columns (5)-(8) of Table 1 substitute the Livingston forecast of the CPI for the
distributed lag. The estimates in column (5) show that substituting the Livingston forecasts for the

distributed lag does not reduce, but rather increases the overprediction in the post-1983 period; the dummy



variable cocfficient remains statistically significant, and the point cstimatc is larger than in the distributed-lag

* On the other hand, the cstimates in columns (6) and (7) show that for the contractionary

specifications.”
periods the extent of overprediction is reduced relative to the cstimates in columns (2) and (3). In column
(6) nonc of the contractionary-period dummy variable coelficicnts is individually significant, nor is the sct of
coefficicnts jointly significant. The restricted estimates in column (7) tell the same story; the cocfficient for
the combined contractionary periods is close to zero (-06), and insignificant. Finally, in column (8), where
the natural rate hypothesis is imposed, the results arc similar. Because the standard crrors of the
regressions with the Livingston forceasts arc gencrally lower than those with the distributed-lag forccasts,
and because the cocfficients of the Livingston forccasts arc closcr to unity than those of the distributed-lag
forecasts, it scems likely that thesc findings are atiributable to information contained in the Livingston
forecast, rather than to noise in the data. In partcular, the absence of significant cocfficicnts on the dummy
variables for the contractionary periods, in columns (6)-(8), is not simply attributable to larger standard
crrors on these cocfficients, relative to columns (2)-(4).'*

Thus, the evidence docs not support the hypothesis that a shift in the price-inflation-cxpectations
mechanism can explain the overprediction of labor-cost inflation in the 1980s. At the same time, the
credibility hypothesis, and its critique of the standard Phillips curve, appears to reccive support for carlicr
periods following explicit shifts to contractionary policics; in contrast, the Livingston (and ASA-NBER)
forecasters appear to have been aware of these policy shifts, and taken account of them in their forecasts.
This strenghens the validity of our rejection of the shift-in-cxpectations hypothesis for the 1980s.
1V, Further Evidence

The preceding tables show that Phillips curves using survey forecasts of price inflation tended to
outperform thosc using distributed lags for the contractionary periods we identified, but ot for the post-
1983 period. However, previous rescarch has shown that through much of the 1970s Livingsion and ASA-
NBER forecasts of price inflation tended to be downward biased (c.g., Pcarce, 1979; Zarnowitz, 1685).7
This raiscs the possibility that the survey forecasts may have reduced the overprediction of labor-cost
inflation in the carlier contractionary periods only because they predicted a lower value of price inflation,

and not because they correetly predicted a deecleration in price inflation, This could have led us to



incorrectly conclude that our statistical experiment is valid.

In Table 2 we present evidence for the Livingston forecasts that shows that this was not the case.
Panel A reports resulis [rom regressing the change in the distributed-lag and survey forecasts of the inflation
rate, as well as the change in the actual inflation rate, on the dummy vaniables for the contractionary periods
and the post-1983 period. For the contractionary periods both the actual rates of inflation and the rates
forecasted by the survey decelerale, as indicated by the negative coefficients on the corresponding dummy
variables. The distributed lags, in contrast, forecast accelerating rates of price inflation in the contractionary
periods. This evidence implies that at least part of the reason that overprediction of labor-cost inflation by
the Phillips curve in these periods is reduced when the Livingston forecasts arc substituled is that these
forecasts better predict turning points in inflation. Pancl B reports the mean [orecast errors of the
distributcd-lag and Livingsion survey forccasts. The first row of the panel documents the downward bias in
the forecasts of the rate of inflation by the Livingston forecasters in the contractionary periods. This may
be partly responsible for the results using the survey forecasts in the Phillips curve, but the results in panel
A imply that it is not the full explanation; consequently, we continue to accept the validity of our statistical
approach.

Turning to the post-1983 period, the estimates in column (3) of Pancl A reveal that there was little
deceleration in actual price inflation over this period. The Livingston [orccasters, however, predicted
somewhat more deceleration of price inflation than actually occurred, while the distributed lags erroncously
predicted accelerating price inflation. This seems inconsistent with the findings in Table 1 thal the
overprediction of labor-cost inflation actually worsencd somewhat when the survey forceasts were
substituted for the distributed-lag forecasts. However, this can be explained by the upward bias of the
survey [orecasts of price inflation in the post-1983 period, documented in the second row of Panel B

Finally, we present evidence on survey forccasts of labor-cost inflation, to buttress the findings that
survey lorecasts accurately reflect behavior of actual prices and labor costs—-even if they do not satisly strict
rationality--and to shed additional light on the shilt-in-expectations hypothesis. The Livingston survey
includes one labor-cost measure: average weekly earnings of production workers in manufacturing. In

columns (1)-(3) of Table 3 we report Phillips curve estimates for this labor-cost measure. The same



overprediction of labor-cost inflation in the earlier contractionary periods and the post-1983 period is
apparent. In columns (4) and (S) we introduce the Livingston forecasts of inflation in average weekly
earnings, first without and then with the other Phillips curve variables. For both the contractionary periods
and the post-1983 period the Livingston forecast captures the lower rates of inflation of average weekly
earnings, especially for the post-1983 period for which the overprediction is eliminated.” These results,
combined with the resuits for price inflation, imply that the Livingston forecasters correctly predicted (or at
least recognized) the deceleration of wages relative Lo prices in the post-1983 period. Thus, the same
structural shift of standard Phillips curves in this period is reflected in data on expected price and labor-cost
inflation. This makes it implausible that the structural shift of the Phillips curve in this period is attributable
to deviations between actual and expected price inflation.

V. Conglysion

This paper asks whether the apparent structural shift in aggregate labor-cost determination in the
1980s is attributable to the standard Phillips curve’s reliance on a distributed-lag model for price-inflation
expectations. A stronger anti-inflation stance by the Federal Reserve may have led ageats to expect lower
price inflation than was predicted by the distributed-lag model. However, we find that using Livingston (or
ASA-NBER) survey forecasts of price inflation instead of distributed lags of actual price inflation does not
reduce the apparent structural shift in the 1980s. Furthermore, substituting these survey forecasts for
distributed-lag forecasts does eliminate or reduce past episodes of overprediction of labor-cost inflation
following contractionary policies, suggesting that the experiment for the 1980s is valid.

These results lead us to reject the hypothesis that a change in the formation of price-inflation
expectations provides an explanation of the deceleration of labor-cost inflation in the 1980s. Price-inflation
forecasts from distributed-lag models were relatively accurate in this period. What occurred in the 1980s,
instead, was a deceleration of labor-cost inflation that was not accompanicd by a deceleration of actual price
inflation,” which we would term a structural shift in aggregate labor-cost determination.

In principle, any of the explanations mentioned in the Introduction could have led 1o this outcome.

But in our view deregulation and increased international competition are less likely candidates as B

explanations of decclerating labor-cost inflation relative to price inflation; unless workers were appropriating
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all or most of any rents, the first-order ¢ffect of deregulation and international competition should be
downward pressure on both wages and prices. Nonetheless, this leaves numerous possible explanations for

the structural shift in the 1980s.
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Fooinotes

1. Taylor (1988) made this argument for the latter part of the 1980s.

2. A few earlier papers (Lahiri, 1977; Turnovsky and Wachter, 1972; Gordon, 1971} estimated Phillips
curves using Livingston forecasts of price inflation instead of distributed lags, but focused on testing the
natural rate or accelerationist hypothesis, not on examining changes in the price-inflation-expectations
mechanism as explanations of apparent structural shifts of the Phillips curve.

3. Keane and Runkle (1990) argue, however, that individual-level forecasts may nonetheless be rational, and
provide evidence consistent with this for forecasts of the GNP deflator from the ASA-NBER survey of
professional forecasters,

4, In contrast, Fellner (1980) argues that predictions of the hypothesis for changes in the relationship
between labor-cost inflation and unemployment are ambiguous.

5. This is broadly consistent with findings in McNees (1986) and Granger (1986), that judgmental forecasts
of the GNP implicit price deflator outperform Bayesian VAR forecasts.

6. The time series of the mean forecast of the Livingston respondents, and the median forecast of the ASA-
NBER respondents, were supplied by the Federal Reserve Bank of Philadelphia.

Keane and Runkle (1990) argue that the ASA-NBER forecasts are likely to be superior because they are
made by agents with an incentive to be correct. (The respondents are requesled to provide the same
forecasts that they provide to clients.) On the other hand, the Livingston forecasts arc available for a longer
period.

7. They exclude the consumer credit restraints announced by the Fed in March 1980.

8. As this suggests, the precise contractionary periods defined will vary as we look at dilferent labor cost
and price measures.

9, We verified that our conclusions were not sensitive to this definition of contractionary periods, by
examining results defining these contractionary periods io include only the halves with overprediction (i.e.,
eliminating the possibility of one intervening half with underprediction); these results are discussed below.

10. For the price inflation, labor-cost inflation and productivity growth measures, we compute the annualized
change in the quarterly average or value of the level of the appropriate variable, from Q2 to Q4 or Q4 to
Q2. For the unemployment rate, we use the Q2 or Q4 guarterly average. In all cases, unless otherwise
noted we use the officially-published scasonally-adjusted data.

11. The productivity measure is nonfarm business output per hour. The unemployment rate is for prime-age
males, to control for demographic shifts.

12. We tested for first- and higher-order serial correlation in the errors, For some of the specifications and
data series there was evidence of first-order, but not higher-order serial correlation, and we report the
corrected estimates. This serial correlation can be distinguished empirically from the runs of negative
residuals that are the focus of the empirical analysis, because the serial correlation pattern is assumed to
persist throughout the sample period. This is borne out by the various replications of our results using
alternative variables, sample periods, ete., which show that the key resulls are insensitive to correcting for
serial correlation. Nonetheless, we interpret evidence of a structural shift in the Phillips curve, after
accounting for serial correlation in the errors, as all the more compelling.



13. Columns (1)-(4) of Appendix Table 1A report similar specilications, with similar findings, using the
GNP implicit price deflator instead of the CPI, corresponding to the ASA-NBER forecasts. We have
aggregated the data to a semiannual frequency, to enhance comparability with the results based on the CPI
and the Livingston forecasts. The results are the same using quarterly data; see footnole 16.

14. Consistent with earlier work (Lahiri, 1977; Turnovsky and Wachter, 1972; Gordon, 1971) we find
coefficients on the Livingston forecasts significantly below unity in many specifications, although our
estimates are considerably closer Lo unity.

15. Columns (5)-(8) of Appendix Table 1A repeat the analysis substituting the ASA-NBER forecast of
inflation of the GNP deflator for the distributed lag of this variable. The qualitative results are the same as
for the CPI and the Livingston forecast. As for the CPI/Livingston results, the cocfficient for the rest of
the 1980s becomes more negative, and remains statistically significant, when the survey forecast is
substituted. On the other hand, the overprediction in the carlier contractionary periods is considerably
reduced.

16. We verified the robustness of our estimates in a number of ways. We summarize the results here, and
report the estimates in the appendix tables. First, we defined contractionary periods more narrowly to
include only halves in which there was overprediction of labor-cost inflation, and examined results for both
the Livingston and ASA-NBER data (Appendix Table 1B, columns (1)-(4)). Second, we used using average
hourly earnings instead of hourly compensation, reverting to the original definition of contractionary periods,
and again using both surveys (Appendix Table 1B, columns (5)-(8)); these estimates suggest a sharper
deceleration of wages than compensation in the post-1983 period. Third, we looked at results for the
Livingston survey, over the sample period for which the ASA-NBER cquations could be cstimated
(Appendix Table 1B, columns (9)-(10)). Fourth, we examined our key results using the standard aggregate
civilian unemployment rate, and a demographically-adjusted unemployment rate (Appendix Table 1C,
columns (1)-(4)). Filth, we also examined results under the perfect foresight assumption, using actual
instead of forecasted price inflation (Appendix Table 1C, columns (5)-(8)); the persistence of the
overprediction in the post-1983 period, in the perfect foresight experiment, makes the case for a true
structural shift particularly compelling. Finally, we estimated our specifications for the ASA-NBER forecast
of the GNP deflator, using the data at a quarterly frequency (Appendix Table 1C, columns (9)-(10)). In all
of these cases the qualitative conclusions were unchanged.

We also used the Employment Cost Index for wages and salaries to obtain separate labor cost series for
union and nonunion labor, although these data only extend back to 1976; see Appendix Table 1D.

Fstimates with these series show that the post-1983 structural shift occurred for both union and nonunion
labor, although it was stronger for union labor. For both union and nonunion labor the Livingston forccasts
of price inflation do not eliminate the post-1983 structural shift, paralleling the estimates reported in the
tables.

As an alternative approach we simply added the survey forccasts to the specifications in columns (2) and
(3) of Table 1, an "encompassing” approach to comparing the survey and distributed-lag forecasts of price
inflation. The coefficient of the survey [orecast was always significant and larger than the coefficient of the
distributed-lag forecast. The qualitative results were similar. The reduction in the coefficients of the
dummy variables for the contractionary periods was somewhat smaller than in columns (6) and (7) because
the distributed-lag forecasts included in these specifications--as Table 2 below shows--overpredict price
inflation in the contractionary .periods, Furthermore, the deceleration of labor cost inflation after 1983
persisted. For example, in the estimates corresponding to Table 1, when the Livingston forecast was added
1o the specifications in columns (2) and (3), the coefficients (standard errors) of the post-1983 dummy
variable were -1.89 (48) and -1.79 (48).

17. Caskey (1985) argues that for the period covered by these data this underprediction is consistent with
forecasts based on Bayesian learning with a reasonable sct of priors regarding the inflation process.

18. Appendix Table 2A repeats this analysis using the GNP deflator and the ASA-NBER forecasts, with the
same results. We also examined results using the more narrow definition of contractionary periods based
only on halves with overprediction of labor-cost inflation, using the restricted specification in which one



dummy variable captures all of the contractionary periods (Appendix Table 2B), and using the Livingston
data over the shorter period for which the ASA-NBER f{orecasts are available (Appendix Table 2C). The
qualitative conclusions were unaffected.

19. Our results are broadly consistent with those of Levine (1990), who studies the PIMS survey of
executives’ expectations of price and wage inflation. Levine finds that, conditional on the unemployment
rate, survey respondents did not revise their price inflation forecasts in response to the Volcker/Reagan
policy change in 1980 and 1981, but they did revise downward their expectations of real wage inflation.

As for the earlier {indings, these results were qualitatively unchanged using the more narrow definition of
contractionary periods based only on halves with negative residuals (Appendix Table 3A).

20. This is part and parcel of the decline in real wages over this period, which began after 1973, and
accelerated slightly in the 1980s. For a review of evidence on this point see the papers in Burtless (1990).
While the decline in real wages in the 1970s was partly related to stagnant productivity growth, the decline
in the 1980s is probably more strongly reflected in Phillips curve estimales because it occurred despile a
pick-up in productivity growth.



Table 1. Hourly Compensation Phillips Curves,
with Distributed-Lag and Livingston Forecasts of CPI Price Inflation?

— - T - 3
(1) (2) (3) (1) (5) (6) (7} (8)
Constant 5.76 5.86 5.78 5.01 5.80 5.90 5.81 5.28
{.5¢) {.56) (.49} {.67) {.53) {.56) {.54) {.65)
Six-half geometric .52 .59 .60 1.00
1ag of CPI inflatien (.06} (.07) (.06}
Livingston forecast N 77 Wl 1.00
of CPI inflation (.08) {.09) {.08)
Unemployment rate, -.48 -.51 -.50 -7 -.54 -.58 -.54 -.66
prime-age males {13)  (L12)  {.12)  (.16) (13)  (.13)  (.13) (.15}
Productivity growth .02 .02 .03 130 .09 .05 09 .18
{.08) {.08) (.07) {.09) {.08} {.08) {.08) {.08)
Dumny varjables for
contractionary periods:?
1957:B1-1958:82 Ve -1.2} e o v .68
(.77) (.78)
1968:82-1970:H2 e <124 Ve e e -.58 .
(.74 (. 74)
1975:H1 e -.84 Ve o . 1.82 e
(1.45) {1.34)
1979:82-1981:82 s -.95 ver ves e -1.06 “
(.87 (.86}
Joint significance3 .18 B
Al contractjonary v *L15 0 =254 =06 -3
periods combined (A7) (.56) (.45 {.51)
Post-1983 dusuy -1,29  -1.49 -1.%0 -1,32 =206 -2.17 -2.07 -2.09
variable (.52) {.50) {.48) (.68) {.51) {.51) {.53) {.67
4 60 L S U S WY |
standard error 1.33 1.1 1.28 1.62 1.2 1.28 1.30 1.39
ot .20 A5 5 2 7. L%

(.12)  (.12) (.12 1:12) (.12} (:13) (.12)  {.12)




Table 1 (continued)

1. Standard errors of estisates are reported in parentheses. Saaple period is 1952:82-1990:E1, Data are at seaiannual frequency. The coefficients
of the distriboted lag forecast vere constrained to su to unity. The Livingston forecast is the percentage change frou the prevailing level of the
index in the fourth month of the half to the forecasted level for the end of the next half, at an annualized rate,

2. These perjods were chosen via the folloving procedure. Residuals were calculated from the sode] estinated in column {1). Dates of the beginning
of contractionary policies by the Pederal Reserve Board were taken frox Romer and Romer {1989); the halves corresponding to the contractions
identified are 1955:H2, 1963:82, 1974:8, 1978:82, and 1979:82. The perfods for vhich the dumay variables are defined cover the first run of
consecatve halves with 2 negative residual beginning during or folloving the contraction identified by the Roners. The runs encompass at most one
intervening half vith a positive residual, and are linited to a period up to three years after the contraction jdentified by Romer and Romer, It vas
assused that the negative residual in 1979:82 corresponded to the 1978:82 contraction identified by Romer and Romer, and therefore that the runs
corresponding to the 1978:62 and 1979:H2 contractions overlapped,

3, prvalue froa 1ikelihood-ratic test.

4. In al) tables, for each specification an AR correction was calculated using the Cochrane-Oreutt procedure in TSP 6.0, using one lagged value
cutside of the indicated sample perjod. The ARI correction was maintained throughout each set of specifications including the contractionary period
Gy variables if the specification without these variables indicated at least narginally significant evidence of first-order serial correlation (t~
statistic > 1.5); othervise OLS estinates are reported. In mo cases vas statistically significant evidence of higher-order serial correlation, In
all cases, to avoid aabiquities ve retained the sasple period over which the serial~correlation-corrected estinates were conputed.

N S



Table 2. Forecasted and Actual Changes in CPI Inflation®

A. Regression Results

Change in change_in
Distributed Lag Livingston Change in Actual
Forecast Porecast Inflation
(1) (2) (3)
Constant -.17 .26 21
(.26) (.15) (.23)
Dumnmy variable for all
contractionary .65 -.62 -.72
periods cozbined? (.53) {.27) (.50)
Post-1983 dummy .30 -4 -.08
variable (.56) (.32) (.50)
Y -0l 15 03
Standard error 1.79 .69 1.90
p 37 -2
(.12) (.12)

B. Forecast Errors]

Distributed lag Livingston

Forecast ecast
) (1) (2)
A1l contractionary -.58 2,13
periods combined (2.36) (1.45)
Post-1983 12 =27
(1.56) (1.09)
Entire sample period .02 .84
(1.91) (1.58)

1. Standard errors of estimates are reported in parentheses, Sample period is 1953:R1-1990:H1. For these specifications, the
serial-correlation correction was retained when there vas at least marginally significant evidence of first-order serial
correlation (t-statistics > 1.5); othervise QLS estimates are reported, There vas never evidence of higher-order serial
correlation. 1In all cases, we retained the sample period over which the serial-correlation-corrected estinates were computed.
See footnotes to Table 1 for further details.

2. Contractionary periods are based on estinates in Table 1, coluan (1); details are provided in footnotes to Table 1.

3. Mean forecast errors are reported, with root mean square errors in parentheses.



Table 3. Phillips Curves for Average Weekly Earnings !
in Manufacturing, with Distributed Lag and Livingston Forecast
of Price Inflation, and Livingston Forecast of
Labor Cost Inflation®

(1) (2) (3) (4) (5)

Constant 5.08 5.84 5.56 -.55 .02
(1.18) {116} (1.03)  (.56)  (.69)
Six-half geometric A7 .58
lag of CPI inflation (.13)  (.13)
Livingston forecast .93 -.06
of CPI inflation (.14) {.08)
Livingston forecait .92 .97
of AWE inflation (,06) (.07)
Unemployment rate, -.20 =31 -.45 -.27
prire-age males (.27 (.26)  (.23) {.13)
Productivity growth .48 .39 .55 .14
{.20) {.20) (.18} (.10)
Dummy variable for v T840 <2480 -2 -.80
all contractionagy (1.03)  (.89)  (.48)  (.52)
periods combined
Post-1983 dummy ~1.76  -2.36  -3.15 .17 .82 '
variable (1.11) (1,08} (.96}  (.55)  (.57) '
B 2935 48 .8 .85
Standard error 3.37 3.22 2.87 1.63 1.57

1. Standard errors of estinates are reported in parentheses. Sample period is 1952:K2-1990:H1. All specifications include a
duany variable for the first half, which vas negative and statistically significant, but considerably larger in coluans (1)-(3).
(The raw data used to construct average veekly earnings are released in not-seasonally-adjusted forz.) See footnotes to Table 1
for further details.

2, This is the percentage change fron the prevailing level in the fourth nonth of the half to the forecasted level for the end of
the next half, at an annvalized rate.

3. Contractionary periods are based on specification estinated in column (1), and include: 1956:H1-1958:K1, 1969:H2-1971:42,
1974:81-1975:K1, and 1979:H1-1980:H1; details regarding the definition of contractionary periods are provided in footnotes to
Table 1.



Appendix Table 1A. Hourly Compensation Phillips Curves,
with Distributed-Lag and ASA-NBER Forecasts of GNP Deflator Inflation®

{1 (2) {3) (4) (5) {6) {7 (8)
Constant 5.4 5.38 5.12 3.39 5.46 5.9% 5.52 449
(1.16) (1.63) (1.08) (.71) (.88)  (L.27)  (.54)  (.65)

Six-half geometric lag .57 .68 it 1.00

of GNP deflator inflation (W) 19
ASA-NBER forecast of .82 .78 .82 1.00
GNP deflator inflation (.14)  (.18)  (.15)

Unemployment rate, =37 =43 =40 =45 -.58 -.62 -.58 -.65
prise-age nales (.15) (47 (1) (.15) {.14) (.16)  {.15)  (.13)
Productivity growth -.01 -.00 -.02 .02 .15 .10 BU) .20
(.12) (.12) (.11} (.11) (.11) {.12) {.11) {.10)

Dunny variables for
contractionary periods:

1969:H1-1970:82 -1.84 -.60
(.92) {.97)
1975:81-1975: 82 -1.79 .87
(1.44) {1.08)
1979:82 -.97 =71
(1.63) {1.51):
1981:H1-1982:H1 -1.25 -.09
(1.14) {,96)
Joint significance .09 82
A1l contractionary e sl -2.07 -1 -.02
periods combined (.61)  {.59) (.54} (.54)
Post-1983 dumay ~1.48 -1.53 -4 -.53 -1.94 -2,05 -1.98  -1.%9
variable {.75) {.80) (.70) (.54) {.54) {.63} {.59) {.50)
¥ .63 65 .68 72 .69 i
Standard error 1.55 1.49 1.4 1.50 1.35 1.40 1.37 1.38

1. Standard errors of estisates are reported in parentheses. Saxple period is 1369:H1-1990:E1, The ASA-NBER forecast is the percentage change frow
the forecasted level of the index for the current quarter to the forecasted level two quarters ahead, at an annualized rate. See footnotes to Table 1
for further details,

2. See footnotes to Table 1 for details reqarding definition of contractionary periods. 1t was assused that the negative residual in 1979:82
carresponded to the 1978:H2 contraction identified by Roner and Romer.



Appendix Table 1B.

Phillips Curves?®

Alternative Estimates and Specifications of

Bourly Compensation, Runs of

Consecutive Negative Residuals Omly
—CPL

(1)
Constant 5.78
(.54)

six-balf geometric .56
lag of price inflation  (.06)

Livingston forecast
of CPI inflation

ASL-MBER forecast
of G¥P deflator
inflation
Unexployment rate, .50
prine-age males (.12
Productivity growth .05
{.07}
Dumzy variable for -1.27
all contractionary {.53)
peri\odsZ
Post-1983 dummy -1.42
yariable (.52)
¥ B!
Standard error 1.28
p .23
{.12)

{2)
5.81
{.54)

Tl
{.08)

-.54
(13)

.10
{.08)

-.16

{.51)
-2,07

(.53)
.70
1.30

22
(-12)

(3}
L2
(1.22)

.76
{.16)

-3l
(.15)

=03
(.11)

-1.80

(.78)
-1.20

(.72)
.67

147

t
(4)

5.4

(.89)

.83
(.15)

=57
{.15)

Bt
(.11)

-2

(.62)
1.9

(.56)
)\

1.37

Average Hourly Earnings
t

(5)
5.8
(:53)

3
(.07)

-.27
(.11)

-.06
(-08)

-7
(A7)
-2.50
(.45)
.69

1.17

(6)
5.12
(A7)

-8
(.10)

05
(.08)

-9
(.38)

-2.59
(.37)

)
.57
{.83)

.23
(.10)

-.38
(.11)

-.04
(.08)

-1.32
(.41)

-3.26
(.54)

(8)
6.24
(.66)

.55
(.10)

-.52
(,09)

A1
(.07)

-.57
(.35)

=2.75
(.40)

Hourly Compensation

1969:H1-19%0:H1

(9)
6.55
(.76)

.51
(.081

-.42
(.13}

.05
(.10)

-1.46

(.52)
2.1

(.53)
&7

1.30

(10)
5,99
(.30)

.69
(.13)

-.48
(.14

12
(.11)

-2.55
(.57)

J0

1.39

1, Standard errors of estimates are reported in parentheses. Sample period is 1952:82-1%90:E1 for columns (1) and (2), 1985:E1-1990:81 for colvans
(3), {4}, (7}, and (8), and 1965:81~1990:H1 for coluans {5) and (6). Coluans {9) and {10) replicate the CPI-Livingston results reported in Table 1

for the sase subperiod for vhich the GNP Deflator-ASA-¥BER estisates can be computed. See footnotes to Tables 1 and 1A for further details.
2. Contractionary periods for each of the coluans are as follows:
columns {1) and {2)—1957:H1-1958:82, 1968:B2-1969:K1, 19751, 1579:H2, and 1930:R2:
coluans {3) and (4)--1969:R1, 1975:H1-1975:82, 1979:62, 198L:R1-1982:H);
columns (5) and (6)—-1969:H1-1971:82, 1974:81-2975:R1, 1979:01-1980:31;
colimns (7) and {8)~1969:B1-1971:H2, 1574:R1-1975:R1, 1979:R1, 1982:R1-1982:82;
columns (9) and {10)—1969:M1-1971:H2, 1975:K1-1975:H2, 1979:82-1982:E1,

Cantractionary periods for colwns (1)-(4) are defined as in Table 1, except the runs of negative residuals are not alloved to encapass one
positive residual. Contractionary periods for columns {5)-(10) are defined in the save way as in Table 1, It vas assumed that the neqative residual
in 1979:82 corresponded to the 1978:H2 contraction identified by Roser and Romer, and therefore that for coluans (5), {§), (9), and (10) the runs

corresponding to the 1978:E2 and 1979:82 contractions overlapped.

e



Appendix Table 1C. Alternative Estimates and Specifications of
Phillips Curves®

Agqreqate  Demographically-Adj.
Unempl. Rate Onespl. Rate!  Perfect Foresight Inflation Forecasts Quarterly Data

fudd PL CPIL GNP Deflator GIP Peflator
(1) (2) (3) (4) (5) (6) )] (8) (9) (10)
Constant 6.29 6.44 6.74 7.0¢ 5.78 4,45 5.12 £.20 6.62 6.25
(.68)  (.73)  (.7T) (.81)  (.49)  (.53)  (1.08) (L.25) (1.24)  {.91)
Sit-half gecmetric .64 .64 .60 71 .53
lag of price inflation® (.07) ) (.06) (.14) (.12)
Livingston forecast .78 79
of CPI inflation {.09) (.09) .
ASA-NBER forecast .82
of GNP deflator (.13)
inflation
Actual inflation rate .61 .66
(.06) {.13)
Unenployment rate -.45 -.52
(.13) (.14)
Perry-veighted -2 -.28
unenployment rate (.06)  (.07)
Unenployment rate, -.50 -.30 ~.40 -0 -.49 =72
prime-age males (.12) () (8 (18 (.17 (Y
Productivity growth .03 381 .03 A2 .03 .23 -,02 .09 .10 A7
{.08) (.08) {.08) (.08) (.07) (.09) (,11) (.12) (.06) (.06)
Dunny varjable for -1.28 -4 -1 =16 -1.15 =55  -l.62 =26 -2.18 117
all contractionary (.50) (A7) (.50)  (.46) (A7) (A5)  (.61)  (.57)  (.69)  (.59)
pezio‘x‘
Post-1983 dummy -1.79 =240 -1.70 =2.31 -1.50 -1.53 =148 -1.47 -1.99 -1.80
varjable (.51) (.54  (.51) (.53) (.48) (.47) (.70 (.71) (.70)  (.57)
¥ 6 .69 .69 .70 JL .66 .68 .68 .63 .66
Standard error 1.32 1.32 1.32 1.30 1.28 1,38 1.4 1.45 1.7 1.63
P 19 W24 49 .22 4 .03 W32 19
(.12) (.12) (.12) (.12) {.12) {.12) {.12) (.11)

1. Standard errors of estisates are reported in parentheses. Sanple period is 1952:2-1990:BL for columns (1)-(6), 1969:B1~1990:HL for coluans (7)-
(8), and 1369:Q1-1990:Q2 for coluans (3) and (10). Data are at semi-annual frequency in coluwns (1)-(8), and quarterly frequency in coluans (9} and
{10). (Quarterly dummy variables vere Insiqnificant vhen included in specifications estinated in coluns (3) and (10), and were caitted. See
footnotes to earlier tables for further details.
1, Unenploynent rates of teens, men aged 20 and over, and vagen aged 20 and over, veighted by 1965 labor force participation rates.
3, Tvelve-quarter geometric distributed lag for columss {3) and (10),
4. Contractionary periods for each of the columns are as follovs:

columns (1)-(6)—same as Table 1;

colums (7} and (8)--sane as Table 1A;

coluans (9] and {10)--1969:Q1-1970:Q2, 1974:4-1975:02, 1979:02-1979:Q3, and 1981:Q2-1981:Q4.

Contractionary periods are defined as in Teble 1, except that for columns (9) and (10} the analysis vas based on quarterly residuals, using the

quarters {dentified as the beginnings of contractionary periods in Rower and Romer (1989) [1955:03, 1968:04, 1974:02, 1978:03, and 1979:04).



Appendix Table 1D. Estimates of Phillips Curves for Union and
Nonunion Workers (Employment Cost Index: Wages and Salaries)?®

jvat Qnion Workers Nonunion Workers
(1) (2) (3) (4) (5) (6)
Constant 7.06 4.92 7.38 5.17 7.00 4.8
.7 (.97 (1.07)  (1.56) (.97)  (1.19)
Six-balf geometric .27 .38 21
lag of price inflation (.06) (.07) (.07)
Livingston forecast 48 .63 A3
of CPI inflation (.09) (.13) (.10)
Unesployment rate, =32 -1y -.35 -2 =34 -2
prise-age males (.09)  {.09) (.13) (.15) (.12) (.11
Dumsy variable for -.42 .08 -1.08 =78 =78 =40
all contractionary (39)  (.33) (.55)  (.59) (.49)  (.40)
periods
Post-1983 dumay -2.5%  -2,07 ~3.88 =3.54 =2.43 =1.86
variable (.36)  (.38) {.48) (.59) (.45)  (.46)
% 90 .9l .91 90 80 .8
Standard error .67 .61 .89 97 84 .75

1. Standard errors of estisates are reported in parestheses, Sample period is 1976:82-1990:80, Sspecifications in coluns {3)-{6) include a dwmy
variable for the first balf; the dumay variable vas not statistically significant in coluans (1) and (2). {The ECT data are not seasanally adjusted.)
The productivity qrovth variable always entered vith a negative coefficient, and vas therefore excluded from the equations, See footnotes to Table 1
for further details.
2, Contractiosary periods for each of the coluans are as follows:

colmrs {1) and (2)-~1977:H1, 1978:82-1979:H1, and 1981:R2-1982:H);

columns {3) and (4)—1979:E1-1979:82, and 1981:82;

coluxrs (5) and {§)-~1977:81, 1978:52-1979:H1, and 1980:82-1982:E1,

Contractionary periods are defined as in fable 1.



Appendix Table 2A. Forecasted and Actual Changes in
GNP Deflator Inflation®

A. Regression Results

change in Change in
Distributed Lag ASA-NBER change in Actual
Forecast Porecast Inflation
(1) (2) (3)
Constant -4 W32 39
(.27) (.25) (.24)
Duzmy variables for
contractionary 22 -.58 -1.36
periods combined? (.51) (.35) (.46)
Post-1983 dummy .13 -.48 -3
variable (.42) (.40) (.38)
R .05 15 .28
Standard error 1.52 .83 1.50
p -3 32 -47
(.15} (.15) (.14)

B. Forecast Errors’

Distributed Lag ASA-NBER

Porecast Forecast
) (1) (2)
All contractionary ~1.36 1.24
periods coxbined (1.63) (1.46)
Post-1983 -.00 -.56
(.85) (.72)
Entire sample period -4 .60
(1.72) (1.51)

1. Standard errors of estinates are reported in parentheses. Sample period is 1969:H1-19%0:H], See footnotes to Tables 1 and 2
for further details.

2. Contractionary periods are based on estinates in Appendix Table 1A, coluan (1); details regarding the definition of
contractionary periods are provided in footnotes to Table 1.

3. Mean forecast errors are reported, with root nean square errors in parentheses.



Appendix Table 2B. Forecasted and Actual Changes in CPI and GNP
Implicit Price Deflator Inflation, for Contractionary Periods
Based on Runs of Negative Residuals Only*

L. Regression Results

_ Change ip Change ip
Distributed Lag Survey Actua
Forecast Forecast Inflation

CPL GHp Defl. CPL GNP Defl. CRL GNP Defl.

(1) (2 (3) (4) (5)  (8)
Constant -7 -0 Jd6 .28 20 .36

(20 {25 (W) (22 (28 (.2

Dumy variable for 1.12 .15 ~.34 -.69 -1.3 -1,81
all contractionary (.63)  (.%9) (.28)  (.38) (.69)  (.50)
pexciods2
Post-1983 dummy .31 .09 =34 =43 -.10 =32
variable (.54) (.41) (.32) (.37) (.59) (.34)
[ 02008 d00 6 020
Standard error 1,75 1.52 W1 .83 1.90 1.44
p e =3 34 2 N7
(.15) (.11) (.16) (.14)
B. Forecast Errors®
Distributed Lag Survey
orecas Porecast
CPI QP Defl.  CPI GNP Defl.
(1) (2) (3) (4
A1l contractionary -1.08  -L71 1.91 .89
periods combined (2.84)  (1.45)  (1.65)  (1.27)

1. Standard errors of estisates are reported in parentheses, Sample period is 1953:H1~1990:E1 for columns (1), (3) and (5), and
1969:£1-1990:K1 for coluans (2), (4), and (6). See footnotes to Tables 1, 2, and 1A for further details,

2, Contractionary periods for coluens (1), (3), and (5) are defined as in Appendix Table 1B, columns (1) and (2), and for columns
(2}, (4), and (6}, as in Appendix Table 1B, columns (3) and (4); details reqarding the definition of contractionary periods are
provided in footmotes to Table 1,

3. Nean forecast errars are reported, with root mean square errors in parentheses. Bstimates for the post-1983 sample period and
the entire sazple period are given in Tables 2 and 24



Appendix Table 2C. Forecasted and Actual Changes in
CPI Inflation: 1969:H1-1990:H1*

. Regression Results

Change in Change in
Distributed Lag Livingston Change in Actual
Forecast Forecast Inflation
(1) (2) (3)
Constant .09 46 .75
(.53) (.28) (.44)
Dumay variables for
contractionary =34 =72 -1.67
periods combined? (.78) (.36) (.67)
Post-1983 dummy 05 -.61 -.63
variable (.79) (.42) (.65)
& -.04 .18 .09
Standard error 2.12 .82 2.11
p 3 -
(.15} (.16)

B. Forecast Errors’

Distributed Lag ASA-NBIR

Porecast Porecast
(1) (2)
All contractionary -.95 1.54
periods combined (2.61) (1.62)
Post-1983 .13 -.27
(1.56) (1.09)
Entire sample period -.00 .85
(2.20) (1.80)

1. Standard errors of estinates are reported in parentheses. Coluans (9) and (10) replicate the CPI-Livingston results reported
in Table 1 for the same subperiod for which the GNP Deflator-ASA-HBER estisates can be computed. See footnotes to Tables 1 and 2
for further details.

2. Contractionary periods are based on specification estinated in Appendix Table 1B, coluans (3) and (10},

1. Mean forecast errors are reported, with root mean square errors in parentheses.



Table 3A.

Phillips Curves for Average Weekly Earnings

in Manufacturing, with Distributed Lag and Livingston Forecast
of Price Inflation, and Livingston Forecast of
Labor Cost Inflation, for Contractionary Periods
Based on Runs of Negative Residuals Only?

Constant
Six-half geometric
lag of CPI inflation

Livingston forecast
of CPI inflation

Livingston forecast
of AWE inflation

Unemployment rate,
prime-age males

Productivity growth
Dummy variable for
all contractionafy

periods combined

Post-1983 dummy
variable

Y

Standard error

(1)
5.70
(1.17)

.54
(.13)

=31
(.27)

.35
(.21)

-3.54
(1.47)
-2.09
(1.08)
.33

3.26

(2)
5.49
(1.01)

94
(.14)

-.51
(.23)

.50
(.18)

-3.87

(1.28)
-2.94

{.93)
49

2.85

{3 {4)

-.67 .01
(55) (.71
-.04

{.11)

91 .96
(.06)  (.08)
-.30

(.13)

.13

(,10)

2161 <137
(.66)  (.73)
27 .94
{(.54)  (.60)
.83 .85
.63 L5

1. Standard errors of estinates are reported in parentheses, Sample period is 1952:H2-1990:H1. See footnotes to Tables 1 and 3

for further details.

2, Contractionary periods are based on specification estinated in Table 3, column (1), and include: 1956:K1, 1969:H2-1570:H2
1974:K1, 1979:H1, and 1980:H1. Contractionary periods are defined as in Table 3, expect the runs of negative residuals are not
alloved to enconpass one positive residual; further details regarding the definition of contractionary periods are provided in

footnotes to Table 1.





