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| . | NTRODUCTI ON

The "New Econony”™ in the U S. since the m d-1990s has featured
surprisingly benign behavior of inflation and unenpl oynent. Before
this experience, nost estimates of the NAIRU -- the non-
accelerating inflation rate of unenploynent -- were in the
nei ghbor hood of six percent. Yet unenpl oynent has fallen far bel ow
this level, reaching 4.2%in 2000, and inflation has not risen
substantially. This paper presents an explanation for the apparent
i nprovenent in the unenploynent-inflation tradeoff. W argue that
it is caused by another feature of the new econony: the rise in the
grow h rate of |abor productivity.

Qur argunent builds on an old idea: workers' wage aspirations
adjust slowy to shifts in productivity growh. As a result, such
shifts produce periods when aspirations and productivity are out of
line, causing the Phillips curve to shift. Authors such as G ubb
et al. (1982) use this idea to argue that the productivity sl owdown
of the 1970s caused an unfavorable Phillips-curve shift. Authors
such as Blinder (2000) and Council of Econom c Advisors (2000)
suggest that this process worked in reverse in the late 1990s, with
a productivity speedup causing a favorable Phillips-curve shift.
Thi s paper presents new evidence that changes in productivity
grow h do indeed affect the Phillips curve. 1In addition to
docunenting this idea in general, we showthat it explains nost of

the Phillips curve puzzle since 1995.



Qur argunent proceeds in several steps. In Section I, we
di scuss the ideas about wage determ nation that underlie our story.
We draw on previous research suggesting that concepts of fairness
af fect wage setting, and that perceptions of fair wage increases
are tied to past wage increases.

Section |1l enbeds these ideas in an otherw se standard nodel
of the Phillips curve. 1In the nodel, an increase in productivity
grow h feeds one-for-one into lower price inflation for given wage
inflation. It has less effect on wage inflation, which is
determ ned | argely by past wage increases. Wage inflation also
depends negatively on unenpl oynent. Conbining these assunptions
yields a Phillips curve in which the change in inflation depends on
unenpl oyment and the difference between current productivity growh
and past real -wage growh. Shifts in productivity growth cause
shifts in the unenploynent-inflation relation for a period while
wage aspirations are adjusting.

Section |V discusses the neasurenent of key variables in our
nodel , and Section V presents our central enpirical results. W
estimate alternative Phillips curves wth annual U S. data from
1962- 1995, and then use these equations to forecast inflation over

1996-2000. W first confirm previous findings that a conventi onal

Phillips curve overpredicts inflation after 1995. W then
estimate the Phillips curve fromour nodel and find that the new
variable -- the gap between productivity growh and past real wage

growh -- has the effect predicted by our theory. Wen this



vari able is included, the overprediction of inflation since 1995
di sappears. Section VI discusses extensions of the analysis, such

as the addition of traditional "supply shock"” variables to the

Phillips curve.
Sections VII and VIII |eave aggregate U S. data to | ook for
ot her evidence for our theory. Section VII is a case study of

Chile in the 1990s. This episode is another one in which a
productivity accel eration appears to have caused a favorable
Phillips-curve shift. Section VIII exam nes mcro data fromthe
U S. Current Popul ation Survey. Here, we show that our nodel
hel ps explain differences in wage grow h across workers as well as
nmovenents in aggregate vari abl es.

Section | X concl udes the paper.

['1. WAGE ASPI RATI ONS

It is clear that real wages are tied closely to | abor
productivity in the long run. Consequently, our nodel will have
the feature that productivity, real wages, and real -wage
aspirations all grow at the sane rate in a steady state. W
consider the possibility, however, that a shift in productivity
gromh is not matched i mediately by a shift in wage aspirations,
because these are tied partly to past wage increases. Many
aut hors have suggested ideas al ong these lines; recent exanples
i nclude Bl anchard and Katz (1997), Stiglitz (1997), Blinder

(2000), and DeLong (2000). However, these authors seldomjustify



their ideas about wage aspirations in nuch detail. W wll not
attenpt a full theory of aspirations, but we will briefly review
sone relevant literature.

By "wage aspirations" we nean the real wages that workers
consider fair. Qur nodel rests on two assunptions about
aspirations: that they affect the actual wages that workers
receive, and that they are tied to past wage increases. W
di scuss these points in turn.

The assunption that wages depend on what workers consi der
fair is a departure from neocl assical m croeconom cs, but one with
strong enpirical support. Akerlof and Yellen (1990) discuss a
i kely channel: workers reduce their effort if they perceive
wages as unfair, making it in firns' interests to pay fair wages.
An experinental literature in psychology (surveyed by Akerlof and
Yel | en) shows that workers’ perfornmance deteriorates when they
bel i eve wages are unfair. Managenent textbooks such as M| kovi ch
and Newman (1996) stress the inportance of paying fair wages to
elicit effort. Bewey's (2000) field research suggests the
simlar idea that firns pay fair wages to nmai ntain worker norale.

What wages do workers consider “fair?” The psychol ogy
literature suggests that workers judge the fairness of their wages
by conparing themto “reference transactions” — certain wages
t hey have observed in the past (see Kahneman et al., 1986, Oswal d,
1986, and Elliot, 1991). Researchers disagree about which wage

paynments are the reference transactions for a given worker. One



possibility is wages paid to the sanme worker in the past, and
another is wages paid to other workers of the sanme type. Wen we
exam ne m croeconom c data in Section VIIl, we will ask whether a
worker’s wage is nore closely tied to his own past wage or to

ot hers’ wages. However, this distinction is not crucial at an
aggregate level. |If wage setters base their actions on past
wages, aggregating across the econony yields a relationship

bet ween current and past wage increases, regardless of whose past

i ncreases are relevant to individuals!

I11. THE PH LLI PS CURVE AND THE NAI RU

This section enbeds our ideas about wage aspirations in a
canoni cal nodel of wage- and price-setting and derives a Phillips
curve. Specifically, the nodel follows Bl anchard and Katz (1997)
and Katz and Krueger (1999) except for our treatnent of
productivity and aspirations.

A. Deriving the Phillips Curve

We denote inflation by p and wage inflation by w, so real

wage growh is w-p. W assune that wage setters have a target for

real -wage growt h given by

! Note we assune that ideas about fairness concern wage increases rather than
wage | evels. This seens natural because, with productivity increases and life-
cycle wage growt h, workers are accustoned to fairly steady increases rather than
steady | evels. W have, however, explored a version of our nodel in which

wor kers care about levels as well as growh rates. In this case, the Phillips
curve includes an “error-correction” term the |lagged difference between the

| evel s of productivity and real wages. This variable is never significant in
our regressions.




(1) (w-p* =a- g+dg+ (1-dA + h , a, >0, O£df£l
where U is unenploynent, g is |abor-productivity gromh, Ais an

aspiration wage increase, and h is an error term This equation

makes the conventional assunption that higher unenpl oynment reduces
target real-wage gromh. The target al so depends on an average of
productivity growth and the aspiration wage increase, which is

gi ven by

(2 A= ZLApw-p),

i=1

To interpret equations (1)-(2), consider first the special
case of d=1. This is a neoclassical benchmark in which
productivity growth feeds one-for-one into wages, and aspirations
are irrelevant. At the other extrene of d=0, productivity is
irrel evant and wage increases are based on aspirations. This
period's aspiration for a real-wage increase is a weighted average
of past increases, with exponentially declining weights. The
aspiration real -wage increase can also be witten recursively as A
= bA; + (1-b)(w-p).1. As this shows, aspirations adjust over tine
in response to the nost recent wage increase. The adjustnent is
fast if bis small and slowif b is close to one?

Qur nodel nests the two special cases, allow ng both

productivity growth and past real -wage growh to influence wage

2 1n our enpirical work, we have experinented with alternatives to the
exponential l y-declining weights in equation (2). For exanple, we have
defined A as a sinple noving average of past real -wage changes. These
variations have little effect on our results.



setting. Note we assune that these two vari abl es have
coefficients that sumto one. This inplies that the target
depends one-for-one on productivity gromh in a steady state with
real -wage growt h equal to productivity grow h.

Wage setters nust choose nom nal wages one period in advance.

They choose a nom nal increase w equal to their target real wage
increase, (w-p)*, plus expected inflation. Expected inflation

equals last period's inflation, p.;. Conbining these assunptions
with equation (1) yields a "wage Phillips curve":

(3) w = a+pi1-g+dg+ (1-dA + h
Wage inflation depends on past price inflation, unenploynent, and
an average of g and A

We conplete the nodel with a standard equation for price

inflation:

(4) P = wW-qgq+n,
where n is another error. Price inflation depends one-for-one on
the increase in unit |abor costs, which is wage inflation m nus
productivity growh. Substituting the wage Phillips curve into
(4) yields a "price Phillips curve":

(5) p=a+p:- - (1-d(a-A +e,
where e=h+n. This Phillips curve will be the centerpiece of our
enpi rical anal ysis.

B. Di scussi on




To interpret our Phillips curve, we again start with the case

of d=1: target real-wage increases depend on productivity growth

but not on aspirations. In this case, the g-A termdrops out of
(5), and the equation reduces to a conventional Phillips curve.
For d=1, productivity growh has a negative effect on price

inflation given wage inflation, but it has a fully-offsetting

positive effect on wage inflation. Thus productivity growth has
no role in the Phillips curve. Since d=1 is a natural neocl assi cal

baseline, this result explains why research on the Phillips curve
does not usually enphasi ze productivity grow h.

Productivity growh does matter if wage growh is partly tied

to past wage growh, i.e. d<l. Productivity growmh is stil
irrelevant in a steady state with g=A. But if productivity growh
accel erates or decel erates, A does not adjust immediately, and g-A

nmoves in the direction of g A productivity accel eration causes a
favorabl e shift in the unenploynent-inflation relation and a
sl owdown causes an unfavorable shift. The shift can last a | ong
time if wage aspirations adjust slowy -- if bis close to one.
Wiile the aspiration variable A can differ from productivity
grow h, the actual growh of real wages cannot. Inverting the
price equation (4) gives a fornmula for actual real-wage growmh: it
equals g+ n. In equilibrium this fact is reconciled with the

behavi or of wage setters by novenents in unenpl oynent or

inflation. During a productivity slowdown, target wage growh



rises relative to productivity growh for given unenpl oynent, but

hi gher unenpl oynent offsets this effect or accelerating inflation
reduces actual real-wage growth below the target. Thus the node
captures the stylized fact that U S. wages are closely tied to

| abor productivity, as shown by the near-constancy of |abor's
share of incone.

We define the NAIRU in our nodel as the |evel of unenpl oynent

consistent with stable inflation and g-A=0, which nmust hold in

steady state. The NAIRU equals a/g the ratio of the constant in
the Phillips curve to the unenploynment coefficient. |If a
productivity accel eration raises g-A above zero, we will say that

unenpl oynent can fall below the NAIRU tenporarily w thout

accelerating inflation, not that the NAIRU itself has fallen. In
ot her words, we treat novenents in g-A as "supply shocks" that

shift the unenploynent-inflation tradeoff for a given NAI RU

| V. DATA AND MEASUREMENT

Qur neasurenent of inflation and unenpl oynent foll ows
previ ous work, especially Blanchard-Katz (1997) and Kat z- Krueger
(1999). The data are annual. The inflation rate p is the change
in the log of the consunmer price index, and the wage-inflation
rate wis the change in the |og of conpensation per hour in the

busi ness sector. Unenploynent is the unenploynent rate for al

civilian workers. All of these series are produced by the Bureau



of Labor Statistics.

The rest of this section describes construction of the two
key variables in our theory: the growh rate of | abor
productivity, and aspirations for real-wage grow h.

A. Measuring Productivity G owh

Qur starting point for neasuring productivity growh is the
change in the | og of output per hour in the business sector, from
the BLS. As shown below, this series captures both the
productivity slowdown of the 1970s and the speedup since 1995.

For our present purposes, the reasons for these productivity
shifts are not inportant. For exanple, we need not take a stand
on whether the recent acceleration in productivity reflects rapid
TFP grow h or capital deepening.

A practical issue in neasuring productivity is cyclical
adjustnent. Qutput per hour is an inperfect neasure of | abor
productivity because | abor input varies through shifts in worker
effort as well as nmeasured hours. |In particular, productivity
growh is overstated in expansions because effort rises. In our
underlying theory, price- and wage-setting depend on true rather
t han nmeasured productivity, so we need to adjust our productivity
variable to elimnate the effects of cyclical novenents in effort.

Qur approach to neasuring true productivity foll ows Basu and
Ki nbal I (1996), who build on Bils and Cho (1994). Basu and
Ki mbal | assune that, over the business cycle, effort noves

proportionately with average weekly hours of enpl oyed workers.

10



This relationship follows froma nodel in which firnms costlessly
adj ust both effort and weekly hours when they need nore | abor

i nput (but adjusting enploynment may be costly). Enpirically, a
close link between effort and weekly hours is supported by tine-
notion studies that directly neasure effort (Schor, 1987). G ven
this link, we can use variation in weekly hours as a proxy for
variation in effort. To purge productivity fluctuations of the
part caused by changes in effort, we regress neasured productivity
grow h on the change in the log of weekly hours. W use the

residuals fromthis regression to neasure true productivity growh
g, adding a constant to nmake the nmean of q equal the nmean of

nmeasur ed productivity grow h.

For 1962-2000, regressing neasured productivity growth on the

change in log hours yields a coefficient of 0.66. The R? is only
0. 06, however, which neans our cyclical adjustnment renoves a snal
fraction of productivity fluctuations. As a result, the adjusted
and unadj usted series for g, shown in Figure 1, are not very
different. Qur results confirm previous findings that neasured
| abor productivity is only mldly cyclical (unlike total factor
productivity).?

The series in Figure 1 capture the broad phenonena of the

productivity slowdown and the recent acceleration. Wth

cyclically-adjusted data, q averages 3.3% over 1962-1973, 1.4% over

® As this fact suggests, our results bel ow do not change nuch if we use the

11



1974- 1995, and 2. 7% over 1996-2000. However, these broad trends
do not fully explain the data. There is considerable year-to-year
variation in productivity growh, even after our cyclical

adj ust nent .

B. WAge Aspirations

The nost novel variable in our analysis is A which
determ nes workers' aspirations for real -wage increases. In each
period, Ais an exponentially-weighted average of past real -wage
increases (equation (2)). Two issues arise in constructing A: the
choice of the weighting paraneter b, and the need to approxi nate
the infinite sumin the definition of A. W begin with the second
i ssue.

In principle, A depends on real-wage increases back to the
infinite past. In practice, our data on real-wage growmh start in
1948. To address this problem we nake a reasonabl e guess of the
value of Ain 1948. Gven this value, we can derive A for 1949,
1950, ... using the recursive definition, A=bA i+(1-b)(w-p).;. That
is, we assune an A in 1948 and update A in each year based on the
evol ution of real wages.

Specifically, we set A for 1948 equal to trend real -wage
gromh in that year, as neasured by the Hodrick-Prescott filter
over 1948-2000 with snoothing paraneter 1000. This yields A=4.2%
The inplicit assunption is that wage aspirations in 1948 were

close to the actual trend in real wages: 1948 was not a tine |ike

unadj usted productivity-growmh series. Sinmlarly, changing the coefficient of

12



the 1970s or |ate 90s when aspirations and actual wage-growth
diverged. Fortunately, our results are not very sensitive to the
choice of A for 1948, because our regressions use data starting in
1962. The 1948 value of A has a weight of only b in the A for
1962, and smaller weights in later A's.*

The exponential paraneter b can in principle be estinmated

fromthe data. Qur estimtes are inprecise, however, and so we
end up inposing values that are plausible a priori and not
rejected by the data. Figure 2 shows the series for actual real-

wage growt h from 1948 through 2000 and for A with various val ues
of b. Real-wage growth fluctuates around a trend that is stable
until the late 1960s and then declines as a result of the
productivity slowdown. For nost values of b, A follows the

downward trend in real -wage growmh wwth a lag. Real-wage growh

rises sharply and aspirations nodestly at the end of the sanple.
Much of our analysis will focus on the case of b=0.95. A

fairly high b captures Stiglitz's (1997) suggestion that the

adj ustnment of aspirations to the 1970's productivity sl owdown

continued into the 1990s. Mreover, values of b that are nuch

smal l er than 0.95 or very close to one are unappealing. As

illustrated in Figure 2, values of 0.8 or below inply that

0.66 in our procedure does not make nuch difference.

“ % add a constant to the series on real -wage growth to nake its nean equal the
mean of productivity growmh. That is, we inmpose the restriction that there is
no trend in labor’s share of incone. The means of real -wage growth and
productivity growth differ in the raw data, nmainly because these variables are

13



aspirations fluctuate substantially in response to year-to-year
nmovenents in real -wage gromh. It seens unlikely that concepts of
fair wages fluctuate so nmuch. At the other extrenme, a b of one

inplies that workers still want the wage increases they received
in the 1950s. In this case, the real-wage gromh of the last five
years falls short of aspirations, even though it is high conpared
to the previous 25 years.

For b=0.95, Figure 3 shows the difference g-A the new term
that appears in our Phillips curve, for 1962-2000. To isolate
| ong-run trends, the Figure also presents a snoothed version of
the series based on the Hodrick-Prescott filter with a paraneter

of 1000. The recent "New Econony" can be seen in the high val ues

of g-A for 1996-2000: the average value for this period is the
hi ghest for any five-year period since 1948. g-A was high after
1995 because g rose sharply and A reached low levels after finally

adjusting to the productivity slowmown. q was higher in the 1950s

and 60s, but then it was bal anced by high wage aspirations.

V. ESTI MATES OF THE PHI LLI PS CURVE

This section estinmates the Phillips curve fromour nodel,
equation (5), with annual U S. data. W exam ne the general
performance of the equation by estimating it with data from 1962

t hrough 1995. W then perform out-of-sanple forecasts to see

constructed fromprice indices with different trends.

14



whet her the equation explains inflation in the post-1995 New
Econony.

A. A Conventional Phillips Curve

As a benchmark, we first examne a Phillips curve that | acks
our new variable g-A. This is a sinple textbook equation: the
change in inflation depends on a constant and unenpl oynent. As
di scussed above, this equation follows fromour nodel if wage
growt h depends one-for-one on productivity growmh and aspirations
have no effect.

For 1962-1995 -- the O d-Econony period -- ordinary-| east-

squares estimation of the Phillips curve yields

Dp = 4.41 - 0.710U , R2=0. 34 ,
(1.14) (0.161)

where standard errors are in parentheses. These results | ook
reasonabl e. One point-year of unenpl oynent reduces inflation by
seven tenths of a percent. The NAIRU -- the ratio of the constant
to m nus the unenpl oynent coefficient -- is 6.2%

Usi ng these estimtes, we next conpute forecasts of inflation
over 1996-2000, given the actual evolution of unenpl oynent.
Figure 4 plots the forecasts along with two-standard-error bands,
and conpares themto actual inflation. This Figure shows why many
aut hors have suggested that a New Econony has arrived. Since
unenpl oynent falls far below the NAIRU estimate of 6.2% predicted
inflation rises rapidly and reaches 8.3%in 2000. In contrast,

actual inflation fluctuates mldly and ends at 3.3% The

15



overprediction of inflation with a 6.2% NAIRU suggests that the

NAI RU has fallen for sone reason

B. The Phillips Curve with g-A

We now estimate the Phillips curve fromour nodel, equation

(5). This is the conventional Phillips curve estimted above with
the addition of the termg-A

Qur nodification of the Phillips introduces the paraneter b
the weighting factor in the formula for A. Table 1 presents
Phillips-curve estimates for 1962-1995 with different values of b
i nposed. The Table also reports joint estimates of b and the
Phillips-curve coefficients obtained by non-linear |east squares.
The NLLS estimate of b is inprecise: a two-standard-error

confidence interval runs fromO0.01 to 1.03. This reflects the

fact that a wide range of b’s fit the data equally well: the R? s
are close when different values of b are inposed. The point
estimate of b is 0.52, which is far fromthe value of 0.95 that we
suggested a priori. However, there is little evidence agai nst
b=0.95: an F-test of this hypothesis yields F=2.24 (p=0.15).°
Fortunately, we can draw conclusions fromthe data w t hout

knowi ng the value of b. As illustrated in Table 1, the

coefficient on g-Ais significantly negative for all b's from zero

> This F-test conpares the sum of squared residuals with and without the

restriction that b=0.95. Following Staiger et al. (1998), we use this test
because it appears nore accurate than a test based on the asynptotic standard

16



to one. Thus, as inplied by our nodel, a rise in productivity
growh relative to wage aspirations has a negative effect on
inflation. The coefficient on g-Ais usually near -0.6. In terns

of underlying paraneters, this means that the aspiration termA
has a weight of 0.6 in the fornmula for target wage-growh

(equation (1)) and productivity growh has a weight of 0.4. The

R? s for the various b’s lie between 0.5 and 0.6, conpared to 0.34

for the equation without g-A. Thus our new variable explains a

significant part of inflation variation over 1962-1995.

Figure 5 shows forecasts of inflation over 1996-2000 for

vari ous values of b. |In nbost cases, adding g-A to the Phillips

curve greatly inproves the accuracy of forecasts. For b’'s ranging

fromO0.5 to 0.95, predicted inflation stays close to actual

i nflation throughout the period, and ends up | ower by
statistically insignificant anmounts. For b=0.95, predicted

inflation in 2000 is 2.1% Thus our nodel elimnates the
overprediction of inflation that arises with the usual Phillips
curve. Qur equation predicts that inflation stays | ow despite | ow

unenpl oynment because the productivity accel erati on produces high
val ues of ¢-A

The only qualification is that our equation overpredicts
inflation if bis very close to one. As discussed above, b=1 neans

that wage aspirations over 1996-2000 are still tied to the rapid

error.

17



wage grow h of the 1950s. In this case, g-A is negative for nost
of 1996-2000, so adding it to the nodel does not reduce inflation
forecasts. Qur story about the New Econony depends on the
assunption that b<l: there nust be sone adjustnment of aspirations
over time.

C. Short-Run and Long-Run Variation in g-A

Qur results partly reflect broad trends in the data. 1In the
early 1970s, the productivity sl owdown reduced g-A, and the
unenpl oynent -i nfl ati on tradeoff worsened; these facts hel p produce
t he negative coefficient on g-Ain the pre-1996 Phillips curve.
Simlarly, the success of our nodel over 1996-2000 reflects the
fact that g-A rose while the output-inflation tradeoff inproved.

However, these broad trends are not the only reason for our

nodel 's success. As shown in Figure 3, there is considerable

year-to-year variation in g-A because of fluctuations in gq. These
novenents al so help explain shifts in the Up relation

To make this point, we deconpose the variable g-A (for b=0.95)

into two conponents: a trend, given by the HP-filter in Figure 3,
and deviations fromthe trend. For 1962-1995, entering these

conponents separately in the Phillips curve yields the regression
Dp = 3.19 - 0.719U - 1.080(q-A) " - 0.568(g-A)° ,
(1.15) (0.210) (0.412) (0.174)

where (g-A)T is the trend component of g-A and (g-A)P is the

18



deviation fromtrend. Both conponents have statistically
significant effects. The point estimate is higher for the trend
conponent, but one cannot reject the hypothesis that the two
coefficients are equal (p=0.17). Thus both |ong-term and short-
term novenents in g-A have the effects predicted by our theory.
Researchers often give different interpretations of |ong-term
and year-to-year shifts inthe Up relation. The fornmer are
interpreted as shifts in the NAIRU, and the latter as "supply" or
"inflation" shocks. This is the case, for exanple, in the Kal man-
filter approach to estinmating tine-varying NAIRUs (e.g. Gordon,
1998). In contrast, our results suggest that parts of the short-
termand long-termshifts in the Up relation have a common

expl anat i on.

D. Is Low Unenpl oynent Sust ai nabl e?

This paper is witten for a conference on the
"sustainability" of today's |ow unenploynent. At first glance,
our analysis appears to have pessim stic inplications about

sustainability. The Phillips curve has shifted favorably because
a productivity accel eration has produced positive values of g-A

But when productivity gromh stabilizes, aspirations for real-wage

growh will eventually adjust to the newtrend. |In the long run

we nust see values of g-A that average to zero, inplying a worse

U p tradeoff than in the recent period of positive g-A's.

On the other hand, it wll not be necessary for future
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unenpl oynment to rise back to the I evel thought to be the NAIRU in

the m d-1990s. The apparent NAIRU has fallen in 1996-2000
relative to 1962-1995 both because g-A has been positive in the
recent period and because it was negative on average in the
earlier period. The average g-A before 1996 was negative because,
as shown in Figures 1-3, A lagged behind the falling q during the
productivity slowdown. In steady state, the econony mnmust give up
the gains fromtoday's positive g-A's, but not the gains from
elimnating negative g-A's. In other words, the true NAIRU is

hi gher than the apparent NAI RU of today, but |ower than the
apparent NAIRU before 1996, when unenpl oynent was rai sed by sl ow

adj ustment of aspirations to the productivity sl owdown.

Specifically, recall that a Phillips curve for 1962-1995
wi thout the g-A termyields a NAIRU estimate of 6.2% In contrast,
the equation with g-Ainplies a NAIRU of 5.1% (for b=0.95). 5.1%
is our estimate of the unenpl oynent rate consistent with stable
inflati on when g-A equals zero. |If the true Phillips curve has not

shifted since 1995, our equation inplies that unenpl oynent nust

eventually rise to 5.1%fromits 2000 level of 4.2% But it need

not rise to the 6.2% 1| evel suggested by a conventional Phillips
curve.®
® Following Staiger et al., we can construct confidence intervals for the NAIRU

by performing a series of F-tests for whether the NAIRU equals various values. A
95% confidence interval is (3.5, 5.9). This confidence interval becones (3.8,
6.1) when |l agged inflation changes are added to the Phillips curve to elimnate
serial correlation in the errors (see Section VIB)
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VI . EXTENSI ONS
Thi s section considers vari ous extensions of our tine-series
anal ysi s.

A. The Wage Phillips Curve

So far we have focused on our nodel's inplications for price
inflation. To further test the nodel, we now turn to the wage
Phillips curve, equation (3). Recall that wage inflation depends

on | agged price inflation, unenploynent, and a wei ghted average of
g and A. W al so consider the neocl assical special case in which
the weight on g is fixed at one.

Table 2 presents estimtes of wage Phillips curves for 1962-
1995 (b=0.95). These estinates support the nodel. The estimted
wei ghts on q and A are 0.16 and 0.84; the weight on g is snmaller

than the weight inplied by the price Phillips curve, but the

difference is not statistically significant. The hypothesis of a
unit weight on qis strongly rejected. Wen we relax the
restriction that the q and A coefficients sumto one, it is not

rejected (p=0.76).

Using the estimates for 1962-1995, Table 2 also reports
forecast errors for w-p.; after 1995. The results parallel those
for price Phillips curves. The neocl assical equation overpredicts
wage inflation relative to p.; by a total of 6.4 percentage points.

Thi s equation assunes that wage growh rises one-for-one with the
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productivity accel eration, when in fact the effect was much
smal ler. Qur wage Phillips curve is nore accurate: it
under predi cts wage growth by an insignificant anount.

B. Additional Phillips-Curve Variabl es

Most authors who estinmate Phillips curves include additional
variables, in particular |lags of unenploynment and inflation
changes and neasures of supply shocks (e.g. Gordon, 1998; Stai ger
et al., 1997). Here we check the robustness of our conclusions to
addi ng such variables. W experinment wwth two | ags of the change
in inflation; unenploynent |ags are never significant, so we omt
results with these variables. W neasure supply shocks with three
standard vari ables: the change in the relative price of food and
energy, the change in the trade-weighted real exchange rate, and
Gordon's dumy for the N xon price controls.’

Table 3 presents estimtes of our generalized Phillips curves

for 1962-1995. W estinate equations with and without the three
supply shocks, with and without the two Dp lags, and with and

wi thout g-A in all possible conbinations. 1In all cases, we set
b=0.95 in calculating A There are two robust conclusions. First,
the three supply shocks are jointly significant and so are the two
Dp | ags, regardless of whether g-A is included. The various

coefficients have reasonabl e signs and magni tudes. |ncluding al

" The change in the relative price of food and energy is the log change in the
f ood- energy conponent of the CPI mnus the og change in the CPI. The exchange-
rate variable is the change in the log of the trade-weighted real exchange rate
from Data Resources, Inc. Followi ng Gordon, we add constants to these variabl es
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the variables (colum (8)) yields an R? of 0.81.

Second, the termg-A remains significant in all the
specifications. However, the magnitude of the coefficient falls
when additional variables are included. 1In the nost general
specification, the coefficient is -0.32 (t=3.3), conpared to -0.62
when the supply shocks and Dp | ags are excl uded.?®

Figure 6 shows forecasts of inflation for 1996-2000 based on
the 1962-1995 estimates. The four panels give results wth and
wi t hout the supply shocks and with and without inflation lags. In
each case, we show actual inflation and forecasts that arise when
g-A is included and when it is excluded. The forecasts vary across
speci fications, but again broad concl usi ons energe.

First, if one |leaves g-A out of the Phillips curve, accounting
for supply shocks reduces the overprediction of inflation by only
a noderate anount. Wen supply shocks are included, predicted
inflation stays |ow through 1998, because the doll ar appreciates
and energy prices fall in 1998. But predicted inflation rises
sharply in 1999-2000 as the appreciation slows and energy prices
rise. In the nost general specification wthout g-A, predicted

inflation reaches 6.4%in 2000, conpared to 8.3%in the sinplest

to make their neans equal zero. The N xon dumry equals 0.5 in 1972 and 1973, -
0.3 in 1974, and —0.7 in 1975.

8 The proper interpretation of the | ower coefficient is not clear. According to

our nodel, it inplies a |ower coefficient on A in the target-wage equation and a
hi gher coefficient on g However, estimating these coefficients from wage-
rather than price-Phillips curves yields an A coefficient above 0.7 regardl ess

of whet her supply shocks and inflation |ags are included.
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Phillips curve.
Second, including g-A always reduces predicted inflation by a

| arge anobunt. |In nost cases in Figure 6, adding g-A turns an
overprediction of inflation into a fairly accurate prediction. In
one case, it turns a noderate overprediction into a noderate

under predi cti on.

Finally, our nost general specification — the one including g

A, supply shocks, and Dp | ags -- produces renarkably accurate
forecasts throughout the 1996-2000 period. 1In the first three
years, the conbination of the productivity accel eration and
favorabl e supply shocks nore than offsets the effect of falling
unenpl oynent, and inflation is predicted to fall nodestly. In
1999 and 2000, when productivity growh stays high but the supply
shocks reverse, inflation is predicted to rise nodestly. Actual
inflation follows a path very close to this predicted one.

C. Tinme-Varying NAI RUs

The recent behavi or of unenploynent and inflation has
suggested to nmany observers that the NAIRU has fallen. This idea
has increased interest in estimating Phillips curves with tinme-
varying NAIRUs (e.g. Staiger et al. and Gordon). So far this

paper has estimated constant-NAI RU nodels. However, our idea that
such a nodel forecasts inflation better when g-A is included can be
turned around to say there is less tinme-variation in the NAIRU

once g-Ais included. |In particular, the NAIRU falls | ess since
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1995 if we account for the anti-inflationary role of the
productivity acceleration. Here we explore this version of our
story.

We estimate tinme-varying NAIRUs in the follow ng way. W
start with the sinple Phillips curves we have al ready esti mat ed.
Shocks to these equations cause fluctuations in the | evel of
unenpl oynment consistent with stable inflation. For exanple, in
1974 it woul d have taken very high unenploynent to offset the OPEC
shock and keep inflation stable. As discussed earlier, econonm sts
generally do not interpret such shocks as year-to-year
fluctuations in the NAIRU. Instead, they assune the NAI RU changes
gradual ly, and interpret shifts in the Up relation as NAIRU shifts
only if they appear persistent. |In this spirit, we define the
time-varying NAIRU as the | ong-term conponent of novenents in the
Up relation.

Specifically, consider two Phillips curves:
(6a) Dp = -gUU) ;
(6b) Dp = -gUU) + (1-d(aA
If Wis a constant, these reduce to the Phillips curves with and
w thout g-A that we estinate above. W inpose values of g and (1-
d) obtained by estimating constant-UW equations over 1962-2000:
=0.636 in (6a) and ¢g=0.668, (1-d)=0.550 in (6b). Gven these

coefficients and the data on Dp, U, and g-A, each equation defines

a series for U' over 1962-2000. In (6a), U is the unenpl oynent
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rate that would produce stable inflation; in (6b) it is the
unenpl oynent rate that would produce stable inflation if g-A=0.

Finally, we extract a long-termtrend fromeach U' series using the
Hodri ck- Prescott filter with paraneter 1000. These snoot hed
series are our neasures of time-varying NAI RUs.

Figure 8 presents the U' and snoot hed- U" series for each
equation. Note first that the average W is 6.0%when g-Ais
excluded fromthe Phillips curve and 5.2% when it is included.

This result confirnms our earlier finding that including g-A reduces
the NAIRU when it is assuned to be fixed. The newresult is that
addi ng g-A also reduces the tine-variation in the NAIRU Wen g-A

i s excluded, the smoothed U' rises by 1.7 percentage points from
1962 to 1979, then falls by 1.9 points from 1979 to 2000. This
hunp- shaped path is simlar to the NAIRU behavi or estimated by
previ ous authors. Wen g-Ais included, by contrast, the NAI RU

rises only 0.7 points from 1962 to 1980, and remai ns al nost

constant thereafter. The NAIRU fall from 1990 to 2000 -- a rough
measure of the New Econony effect -- is 1.2 points wthout g-A but

|l ess than 0.1 points with g-A. Once our new variable is included,

there is no need to search for explanations for a falling NAI RU
The choice of a snoothing paraneter for the HP filter is
arbitrary. Reducing the paranmeter increases the time-variation in

both NAIRU series, but does not change the result that the NAIRU

is nore stable when g-A is included.
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VI1. THE CH LEAN M RACLE

So far we have focused on the United States. It is natural
to ask whether our theory also explains apparent Phillips-curve
shifts in other countries. The experience of the 1970s suggests
that it does. Productivity growh slowed throughout the CECD
during the 70s, and the NAIRU appeared to rise in nost countries.
G ubb et al. (1982) and many others discuss this experience.

Unfortunately, it is difficult to produce international
evi dence for our theory beyond a broad observation about the
1970s. One mght hope to find a cross-country relation between
the size of productivity sl owdowns or speedups and the size of
NAI RU shifts. A look at OECD data suggests, however, that no
clear relation exists. The problemis that the NAIRU has noved
sharply in many countries for reasons unrelated to our nodel
i nvol ving | abor-market institutions and | ong-run effects of
monetary policy (see Blanchard and Wl fers, 1999, and Ball, 1999).
These NAI RU novenents usually swanp the effects of productivity
shifts that we would |like to detect.

The good news is that the cross-country data yield one useful
case study: Chile in the 1990s. Chile experienced a nmajor
productivity acceleration during this period, one which is usually
attributed to economc |liberalization. Figure 8 plots the growh
rate of l|abor productivity in Chile for 1976-1997 (neasured as the

change in | og output per worker, from Wrld Devel opnent
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| ndi cators). Average productivity gromh was 0.85 percent over
the ten years from 1977 to 1987 and 4.96 percent over 1987-1997.
The increase of 4.11 percent is nmuch |arger than the recent
productivity acceleration in the United States.

| ndeed, the Chilean episode is an outlier in international
data. There are 40 countries for which 20 or nore years of data
on productivity growh are available fromeither the Wrld
Devel opnment Indicators or the OECD. (The starting dates range
from 1961 to 1977 and the ending dates from 1992 to 2000.) For
each of these countries, we conpute the |argest productivity
acceleration, defined as the largest difference between average
productivity growh in a ten-year period and the previous ten
years. For Chile, the largest acceleration is the 4.11 percent
i ncrease between 1977-1987 and 1987-1997. This is the |argest
acceleration for any country in the sanple. The country with the
next |argest acceleration is Jamaica, wth 3.27% but this
reflects an increase from-4.39 percent to -1.12 percent. After
that conmes Thailand, with an acceleration of 2.96 percent from
1976-86 to 1986-96. Only three other countries have accel erations
above 2% starting frompositive initial growh rates. Thus
Chile's productivity acceleration is nore than tw ce the | argest
one experienced by nost countries, and nore than a full point
above the second-best in the sanple (ignoring Jamaica).

| f productivity shifts affect the Phillips curve, there

shoul d have been a favorable Phillips-curve shift in Chile. And
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there was. The shift took a different formthan the recent shift
inthe US : it showed up mainly as falling inflation with stable
unenpl oynment rather than vice-versa. That is, Chile had the rare
experience of a costless disinflation. Research has shown that a
substantial reduction in inflation al nost always reduces out put
and rai ses unenploynent in the short run. For exanple, Bal

(1994) exam nes 28 disinflations in OECD countries and finds

out put losses in 27 of them Dornbusch and Fi scher (1993) find
that disinflations fromnoderate |evels reduce output in mddle-

i ncone countries as well.

Chile is a stark exception to this stylized fact. Figure 9
plots inflation, unenploynent, and output growth from 1985 through
1997 (after which the mracle was interrupted by the world
financial crisis). As shown in the Figure, inflation peaked at
26% in 1990 and then fell steadily, reaching 3%in 1997. But one
can see no adverse effects on the real econony. Unenpl oynent fel
from9.6%in 1990 to 6.6%in 1997. CQutput growh was 3. 7% in 1990
and exceeded 5% in every year from 1991 through 1997.°

Thus the Chil ean epi sode conbi ned an unusual productivity
acceleration wth an unusual shift in the Phillips curve. It
stands out fromthe cross-country data on both counts. O course
the Phillips curve m ght have shifted for sonme other reason, but
we doubt it. A leading viewwthin Chile is that inflation

expectations shifted because the central bank introduced a

® The data on inflation and output are fromthe Bank of Chile. The data on
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credible inflation target (e.g. Corbo, 1998). However, other
countries have adopted inflation targets, and research has not
detected a favorable effect on the Phillips curve. D sinflations
usual | y cause recessions even under inflation targeting (Bernanke

et al., 2001).

VI1l. M CRO EVI DENCE

So far we have exam ned aggregate rel ati ons anong
productivity growth, unenploynent, and wage and price inflation.
We now turn to micro evidence on wage changes for individual
wor kers to corroborate our aggregate findings and to explore the
formati on of wage aspirations in nore detail. Qur nodel assunes
t hat workers use | agged wage increases to formtheir wage
aspirations, but at an individual |evel we nust be nore specific
about which | agged wages are relevant. In the | anguage of
Kahneman et al. (1986), we are interested in who fornms the
“reference group” that a worker conpares hinself to in judging the
fairness of his wage.

We consider two alternative assunptions about reference
groups. The first is that workers form aspirations based on the
| agged wages of workers who have the sanme |evel of skill and
belong to the sane birth cohort. This idea generalizes the
concept that workers use their own, individual |agged wages to

formaspirations. (The idea that a worker exam nes only his own

unenpl oyment (in Santiago) are fromthe University of Chile.
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past wage and nobody el se’s seens overly narrow, and al so requires
panel data that are not available.” Qur second hypothesis is that
wor kers form aspirations based on | agged wages of other cohorts at
the sane age and skill level; that is, a worker of age a in year t
bases his aspirations on the wages of workers of age a in years t-
1, t-2, and so on. The difference in these two hypot heses rel ates
to the famliar denographic distinction between “cohort” and
“period’ effects.

Fol | ow ng Katz and Krueger (1999), we use individual data
fromthe Current Popul ation Survey (CPS). The May CPS is
avai l able from 1973-1978 and data for the Qutgoing Rotation G oup
are avail able from 1979-1999. W use both hourly wage and weekly
wage neasures, for the latter are nmeasured nore reliably. Like
Kat z and Krueger, we neasure skill by education |evel and consider
four education groups: |ess than high school, high school, sone
coll ege, and coll ege degree or nore. W use data on workers aged
25-64 over the 1973-1999 period, and group workers by five-year
birth cohorts ranging from 1916-20 to 1971-75. CQur data cover a
total of 888 year-education-cohort cells.

The equation we estimate is a mcro version of the wage

Phillips curve presented earlier:

(7)  w(e,c,t) - p(t-1) = a(e) + b(t) + ti(age) + ty(age)?

- gJ(e!t) + (1'd)A(e!C!t) y

1 One might use the M chigan Panel Study of Income Dynamics (PSID), but its
sanple is too small to all ow disaggregation by skill group.
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where w(e,c,t) is wage inflation for education group e and cohort
c inyear t; p(t-1) is price inflation at t-1; Ue,t) are
BLS- publ i shed unenpl oynent rates by education group; and A(e,c,t)

is an average of past wage growh. A is constructed in the sanme
way as before, using a b of 0.95 and an HP-filtered value for the

start of the process in 1974 -- but using, in one case, a cohort's
own | agged-wage-growth profiles and, in the other, the wage growth
of workers of the cohort’s current age in past years. W include a
guadratic in age to capture life-cycle patterns in wage grow h,
and dumm es for education groups and for years. Including these
vari abl es means that the coefficient on Ais determ ned by the
cross-sectional relation between year-to-year changes in A for

di fferent education and birth-year groups and changes in real -wage
gr owt h.

The maj or difference between equation (7) and the aggregate
equations estinmated earlier is the absence of a productivity
variable. Unfortunately, productivity data are unavail able for
education groups and ot her di saggregate portions of the |abor
force, and hence it nust be omtted. The education and year
dummi es and the age vari abl es capture productivity growh that is
common to all groups in each year (i.e., aggregate) as well as
productivity growh that is compn to each educati on and age group
inall years. It omts the portion of productivity growh that is
specific to different education groups in different years.

However, productivity shocks of this kind should be orthogonal to
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| agged wages and hence to A, and thus should not bias the
coefficients.

The top panel of Table 4 shows our initial estimation
results. W denote the aspirations variable by AC when it is
constructed froma cohort’s own | agged wages, and by AA when it is
based on wages of workers of the same age. The unenpl oynent
coefficients in the regressions are significantly negative, as
expected, albeit smaller than in the aggregate results. Most
inportant, the aspirations variables are all positive and
significant. Thus the mcro data corroborate our aggregate
finding that wage growh is tied to | agged wages. The effect is
significant when aspirations are neasured by either AC or AA

While significant, the coefficients on aspirations are
smaller in our initial mcro regressions than in our aggregate
regressions. However, a common problemwth mcro data is that
regressors based on | agged dependent vari abl es are noi sy and
contain |large random fl uctuati ons. It is unlikely that
i ndi vi dual s change their aspirations in response to these
fluctuations and, indeed, a certain fraction represents sheer
measurenent error. The consequence of this problem which is
formally equivalent to an errors-in-variables problem is
downward bias in the coefficients. To renedy the problem we
replace the raw aspirations variables with variables that are
snoot hed over year, education, and age. The results are shown in

the | ower panel of Table 4. The coefficients on A rise
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substantially, and reach nmagnitudes close to those obtained with
aggregate data. This result strongly suggests the presence of
errors-in-variables bias in the raw data. ™

Table 5 shows the results of including both aspirations
vari ables, AC and AA, in the nodel at the sane tinme. The two
coefficients are both smaller than in Table 4, but they are both
significant and they are close to each other in size. This result
suggests that, in formng ideas about fair wage increases, workers
put roughly equal weight on their own past experience and on the
wage grow h of simlar workers in the past.

Tests reveal no significant differences across the four
education groups in the coefficients on unenpl oynent and
aspirations. That is, while unenploynent and | agged wages nove in
different ways for different groups, the effects of given
nmovenents on wage grow h are the sane.

Further inspection of the data reveals that A has been
drifting upward for the nore educated groups and downward for the
| ess educated groups, thus producing very different patterns of
wage growt h. Note that A represents real-wage growmh in the
past, not the level of the wage, so this is not necessarily to be
expected fromthe well-known increasing dispersion of wages by
education level. Instead, it inplies that the spreadi ng out

accel erated over nost of the period we exam ne. Because A has

" The snoothed series for A are fitted val ues fromregressions of A on
education-year polynom al interactions, education-age polynonm al interactions, a
gquadratic in age, and year and education dumn es.
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declined so severely for the | ess educated group, the average A
has also fallen, consistent wth the aggregate data. However, the
| ess-educat ed groups experi enced above-average real -wage growh in
t he second half of the 1990s, which slowed the decline in A for

t hose groups.

| X.  CONCLUSI ON

Thi s paper proposes a new variable for the Phillips curve:
the difference between productivity growth and an average of past
real -wage growh. Theoretically, this variable appears if
wor kers' aspirations for real-wage increases adjust slowy to
shifts in productivity gromh. Enpirically, our new variable
shows up strongly in the U S Phillips curve. Including it
expl ai ns the otherw se-puzzling shift in the unenpl oynent -
inflation relation since 1995.

Qur theory contributes to a parsinonious interpretation of
macr oeconom ¢ history. It yields a unified explanation of why
unenpl oynment rose during the productivity sl owdown of the 1970s
and why it fell after 1995. The theory al so explains part of the
year-to-year fluctuations in the unenploynent-inflation tradeoff
as arising fromfluctuations in productivity growmh. Finally, our
story links two features of the post-1995 New Econony. The
Phillips curve shift was caused by the productivity accel eration
rat her than happening to occur at the sane tine for sone other

reason.
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In the m d-1990s, the consensus estimate of the NAIRU was 6%
Since then, unenploynent has fallen near 4% and inflation has not
risen substantially. Qur results suggest that the non-
inflationary fall in unenploynent is partly but not entirely
sustai nable. The econony has noved froma reginme in which wage
aspirations exceed productivity growth, raising unenploynment, to
one in which aspirations are bel ow productivity grow h.

Eventual |y the econony nust nove toward a steady state in between.

W estimate the NAIRU in this steady state to be around 5. 1%
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Table 1. Phillips Curve Estimates, 1962-1995.

(Dependent Variable: [p)

b estimated b imposed
Value of b 0.515 0.500 0.750 0.900 0.950 1.000
(0.255)

Constant 0.0244 0.0245 0.0258 0.0303 0.0328 0.0377
(0.0107) (0.0099) | (0.0108) | (0.0115) | (0.0111) | (0.0096)

Coef. on U -0.409 -0.410 -0.449 -0.565 -0.649 -0.777
(0.166) (0.157) | (0.171) (0.180) (0.175) (0.154)

Coef. on g-A -0.613 -0.609 -0.640 -0.623 -0.619 -0.498
(0.205) (0.160) (0.192) (0.200) (0.187) (0.152)

R® 0.552 0.566 0.547 0.534 0.539 0.508
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Table 2. Wage Phillips Curves, 1962-1995.

(Dependent Variable: u - d.4)

Our Model Coef.onésetat 1.0
Constant 0.0388 0.0541
(0.0068) (0.0103)
Coef.onU -0.789 -0.871
(0.121) (0.145)
Coef.on e 0.163 1.000
(0.170)
Coef.on A 0.837
1996 0.50 2.20
1997 0.84 1.64
Fgfgff 1998 143 0.22
(Percentage 1999 -1.19 0.14
Points) 2000 -0.61 2.25
Sum for 1996-2000 -1.89 6.44
(std. error for sum) (1.53) (2.00)
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Table 3. Generalized Phillips Curves, 1962-1995.

(Dependent Variable: Dp)

) ) (©) 4) ©) (6) () (8

Constant 0.0441 | 0.0328 | 0.0367 | 0.0299 | 0.0274 | 0.0215 | 0.0319 | 0.0271
(0.0114) | (0.0111) | (0.0079) | (0.0077) | (0.0055) | (0.0038) | (0.0083) | (0.0066)

U -0.710 | -0.649 | -0.585 | -0.575 | -0.437 | -0.422 | -0.505 | -0.494
(0.161) | (0.175) | (0.121) | (0.122) | (0.096) | (0.064) | (0.136) | (0.096)

e-A -0.619 -0.501 -0.379 -0.316
(0.187) (0.155) (0.107) (0.096)

Dp.1 0.281 0.184 -0.061 | -0.083
(0.150) | (0.121) (0.117) | (0.099)

Dp., -0.448 | -0.362 -0.295 | -0.253
(0.115) | (0.111) (0.069) | (0.100)

Dfood/energy price 1234 | 0976 | 1192 1.000
(0.191) | (0.139) | (0.186) | (0.150)

Dexchange rate -0.065 | -0.080 | -0.045 | -0.061
(0.035) | (0.033) | (0.033) | (0.028)

Nixon -0.010 | -0.006 | -0.020 | -0.018
(0.011) | (0.007) | (0.010) | (0.008)

R 0.343 0.539 0.513 0636 | 0684 | 0781 | 0.770 | 0.812
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Table4. Wage Phillips Curves Estimated on Micro Data

Resultswith Raw Aspirations Variables

Dependent Vhl. Hourly Wage Growth Weekly Wage Growth
Coef. on U(ejt) -0.16 -0.17 -0.25 -0.27
(0.07) (0.07) (0.08) (0.08)
Coef. on AC(e,c,t) 0.31 0.25
(0.14) (0.14)
Coef. on AA(ect) 0.38 0.38
(0.07) (0.07)

Resultswith Smoothed Aspirations Variables

Dependent Vhl. Hourly Wage Growth Weekly Wage Growth
Coef. on U(ejt) -0.34 -0.31 -0.40 -0.37
(0.08) (0.08) (0.09) (0.09)
Coef. on AC(e,c,t) 0.87 0.72
(0.20) (0.19)
Coef. on AA(ect) 0.53 0.49
(0.08) (0.08)
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Table5. Wage Phillips Curveswith Both Aspirations Variables (Smoothed).

Dependent V. Hourly Wage Growth Weekly Wage Growth
Coef. on U(et) -0.30 -0.35
(0.08) (0.09)
Coef. on AC(g,c,t) 0.46 0.40
(0.21) (0.20)
Coef. on AA(ect) 0.46 0.44
(0.09) (0.08)
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Figurel. Productivity Growth (€).

Percentage
Points

Cyclicaly-Adj ustef Productivity Growth

=

\
\
\
\
|
\
\
T“
Unadjusted Productivity Growth

~~ =

70 75 80 85 90 95 00

65

2

44



Figure 2. Real-Wage Growth and Aspirations.
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Percentage
Points

Figure 3. The Gap Between Productivity Growth and Aspirations (4=0.95)

4

65 70 75 80 85 90 95 00

46



Figure 4. Dynamic Inflation Forecasts. Conventional Phillips Curve.

10 /
Percentage ,/
Points
8 d -7
///// /,,
/// ,’,
e -7
6 | /// ,/
/// ,/,
//// /,
7 = Forecasted Inflation
et ”
4 - -7
////, ”’— ///////
,//’,—” /////////
2
Actud Inflation
0 T T T T
1995 1996 1997 1998 1999 2000

47



Figure5. Dynamic Inflation Forecasts: Phillips Curve with &-A
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Figure 6. Dynamic Inflation Forecasts: Generalized Phillips Curves.
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Figure7. A Time-Varying NAIRU?
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Figure 8. Productivity Growth in Chile.
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Figure 9. Chile’ s Phillips Curve Shift.
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