ANALYSIS

Explaining the Wage Growth Mystery
BY ADAM OZIMEK

A

wage “mystery” has puzzled economics commentators for several years: If unemployment is so low, why
has wage growth not picked up? This article will argue that there is no puzzle when the right measures are
used. The problem with how wages are measured is that the most commonly used measure is biased over
the business cycle. The problem with how labor slack is measured is that the magnitude and depth of the Great
Recession led many workers who could and would work again to exit the labor force entirely. As a result, many
workers relevant to labor market slack were no longer being counted as unemployed, making the unemployment
rate a poor gauge of labor market slack.
With wage growth biased and poorly
measured slack making labor markets appear tighter than they are, it is no surprise
that wage growth and the unemployment
rate have had a weak relationship over the
recession and recovery. However, if wage
growth is measured using the Employment
Cost Index (ECI), which controls for the labor
market composition, and if wage slack is
measured using the prime employment-topopulation rate, or EPOP, which is the share
of those age 25 to 54 who are employed,
then wage growth and labor market slack
are very closely related. Measured properly,
there is no wage growth mystery. Wages are
exactly where one would expect them to be
given the slack in the labor market.

Picking best measure of wage growth
One source of confusion surrounding the
state of the labor market is that there are a
variety of measures available for U.S. wage
growth, and some of them are less useful
than others. However, there are good reasons to favor the Employment Cost Index,
and this measure paints a pretty clear story
about U.S. wages: They have steadily and
consistently been accelerating, but are not
rising very fast yet.
To understand why the ECI is crucial, it is
important to understand exactly why other

measures of wage growth can be misleading or present an incomplete picture of the
labor market.
The problem with average hourly
earnings
One key shortcoming of many wage data
sources, including average hourly earnings,
or AHE, from the Bureau of Labor Statistics,
is that they do not control for changes in the
composition of the jobs or workforce. This
becomes a problem for measuring cyclical
fluctuations in wage growth because firms
lay off more low-wage workers at the onset of a recession. This biases wage growth
upward. As the economy recovers and employers start hiring the lowest-paid workers
again, wage growth is biased downward. For
example, if all workers at a firm receive a
pay cut of 5%, but the lowest-paid 20% of
workers are laid off, average hourly earnings
at this firm could easily show positive wage
growth despite wage cuts and layoffs. Then,
as the recovery takes hold, if the firm raises
wages but also hires more low-paid workers,
average hourly earnings could fall despite
across-the-board raises.
A simple empirical analysis can illustrate
how large this effect could be. First, it is clear
that the lowest-paid workers experienced
more layoffs during the recession. Using Cur-
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rent Population Survey data, we can look at
people who held jobs in one month and see
how many of them were employed a year
later. Using the outgoing rotation group
sample, a subset of CPS respondents who
are asked about earnings, we can also group
these workers by wages in the starting period. The analysis shows that the probability
of having a job a year later declined most
for the lowest-paid workers during the Great
Recession (see Chart 1).
To illustrate the magnitude of the composition bias, we can look at how the odds of being
employed a year later changed for those who
were employed in the third quarter of 2007
versus those who were employed in the third
quarter of 2008, and also how the change in
these odds was related to their initial pay. This
allows us to estimate how composition affects
average hourly earnings for continuously employed workers during the onset of the Great
Recession. For the lowest-paid group, the odds
of being employed a year later fell from 84.3%
to 80.8% from 2007Q3 to 2008Q3, compared with a smaller decline for the highestpaid group, from 95.5% to 94%.
Although the probability of job loss increased
for all wage groups during the recession, greater
losses among the lowest-paid meant that the
workforce became more highly skilled and
highly paid than it was prior to the recession. The
11

ANALYSIS �� Explaining the Wage Growth Mystery

Chart 1: Greater Job Loss for Lowest Paid

Chart 2: Bias Slows AHE Cyclicality
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Average hourly earnings are reported as part of the monthly Current Employment Situation report. It is available for
production and nonsupervisory workers back to 1964, and
for all workers back to 2006. Production and nonsupervisory workers, about 80% of all workersv vary by industry. In
service-providing industries, they exclude owners and those
primarily employed to direct, supervise or plan the work of
others. In goods-producing industries, they include working supervisors or group leaders who may be “in charge” of
some employees, but whose supervisory functions are only
incidental to their regular work. They exclude managers,
sales or accounting personnel.
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change in relative job loss rates from 2007Q3
to 2008Q3 implies average hourly earnings for
continuously employed workers would go up by
0.4% even with no change in wages.
It is easy to see how overall AHE can be
biased upward when earnings for continuing
workers are biased up by 0.4% from one year
to the next. After all, this analysis captures
only part of the composition bias. During a
recession, lower-skilled workers are not only
more likely to go from employed to not working, but also less likely to transition back into
employment than higher-skilled workers.
Finally, it is worth noting that the composition bias also works in the opposite direction when lower-skilled workers transition
back into employment during the recovery
and AHE is biased downward.
In addition to this exercise with microdata, the aggregate data clearly illustrate
the problem of composition bias when AHE
growth is compared with the unemployment rate over the Great Recession and
recovery (see Chart 2). Overall, AHE is not
very cyclical. The growth rate in AHE for
production and nonsupervisory workers
remained elevated even as unemployment
was increasing quickly in 2008 and 2009.1 In
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addition, AHE growth did not bottom until
2012, three years after the recession ended
and unemployment had already come down
significantly from its peak. From the start of
the recession until the end, AHE fell only 1
percentage point. After the recession ended,
AHE growth fell 1.5 percentage points.
AHE for all workers, which is available
only starting in 2006, performs slightly better than AHE for production and nonsupervisory workers in some ways, and worse in
other ways. It reaches a bottom in 2010,
which is still after the recession has ended
but sooner than AHE for production and supervisory workers. However, this measure of
wage growth did not decelerate at all during
the recession and, in fact, peaks in the fourth
quarter of 2008.
Other measures
In contrast to the two measures of AHE,
the ECI minimizes the risk of composition
bias by focusing on wage growth within
narrowly defined jobs. Importantly, these
narrow definitions include job experience.
This means that when the least-experienced
workers are laid off, this will not necessarily
affect wage growth as measured by the ECI.
It is true that lowest-paid, lowest-skilled and
least-experienced are not entirely synonymous concepts. However, the success of the
ECI’s approach in measuring wage growth
is visible in the aggregate data, as the ECI
showed a much more plausible cyclicality of
wage growth over the recession. ECI growth
decelerated almost 2 percentage points
from the start of the recession to the end

2

and bottomed two quarters after the end of
the recession.
Looking beyond the Great Recession, in
recent decades, wage growth as measured
by the ECI is clearly more timely and cyclical than when measured by AHE. Over the
past 20 years, the correlation between AHE
growth and the unemployment rate is -0.54,
while ECI growth and the unemployment
rate are much more inversely correlated
at -0.78. Given the higher cyclicality, the
ECI is therefore more useful for gauging
cyclical slack.
The Atlanta Fed Median Wage Growth
Tracker, or WGT, is a third alternative with
some desirable features. This measure
follows the same workers over time and
calculates the median wage growth rate
among all workers in the Current Population Survey for whom wage data are available. This approach helps control for composition bias somewhat by focusing on the
same worker over time. However, the WGT
conflates wage growth due to promotions
and experience with wage growth due to
labor market tightness. For example, wage
growth due to a promotion to a higher
position would not be counted as wage
growth in the ECI, because the individual
would be moved to a higher experience
group, but it would be counted as wage
growth in the WGT.2 Despite this bias, the
2

Alternatively, if promotions are pro-cyclical, then to some
degree promotion-driven wage growth may be reflective of
the business cycle. However, given the life cycle of earnings
growth for individuals, most promotions are not due to cyclicality and therefore it is unlikely most of the time series
variance in promotions are cyclical either.
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WGT has plausible cyclicality that makes it
a useful measure of wages at a first glance.
It fell sharply during the Great Recession,
bottomed shortly after it ended, and is
strongly correlated over the last 20 years
with the unemployment rate.
However, over the last two years the
WGT has not performed as well as the ECI at
tracking the cyclicality of the labor market.
Starting in 2015, the WGT began to flatline
between 3% and 3.5%, sending a signal that
the labor market was at full employment.
Over this time period, the unemployment
rate fell by 1.5 percentage points. As a result,
the four-year rolling correlation between the
WGT and unemployment has fallen from
-0.8 at the end of 2014 to -0.43 in the first
quarter of 2018.
Looking over a longer period suggests the
WGT is useful, and it is certainly better than
the AHE for gauging cyclicality. However,
while short-term volatility and divergences
are to be expected for any wage measure,
because the WGT sent a misleading signal
about the labor market for two years, any
confidence that its current trends reflect the
cyclical reality is undermined.
Though the ECI is the most preferable
measure available, it is not without imperfections. The end of 2014 and beginning of
2015 an acceleration in wage growth was followed by a rapid drop in growth. This could
be statistical noise, but it also coincides with
significant deflation pressures from the energy bust, which caused the headline CPI to
fall by 2.5% at an annualized pace in the first
quarter of 2015.
Whether the drop in the ECI reflected underlying deflation pressures or statistical noise
during this period, looking at the WGT in this
period provides a useful counterbalance that
reflects the actual underlying labor market
tightness. This illustrates that even the best
wage growth measures can send misleading
signals, and it is therefore useful to look at
multiple measures. However, as a whole the
ECI is the most reliable indicator with the most
robust controls and the clearest cyclicality.

Nominal wages vs. real wage growth
An additional source of confusion surrounding the state of the labor market is

Table 1: Nominal Wages More Closely Related to Labor Slack
Correlation coefficient, 1995Q1 to 2018Q1, quarterly

Unemployment rate
Prime non-EPOP

Nominal wage
growth
-0.79
-0.93

Real wage growth,
core*
-0.63
-0.79

Real wage growth,
headline
-0.41
-0.48

*Ex food and energy
Sources: BLS, BEA, Moody’s Analytics

whether real or nominal wages matter for
gauging how far we are from full employment. As with the choice of wage measures
discussed above, the choice of nominal versus real depends on context.
For example, because real wage growth
subtracts inflation from nominal wage
growth, it is useful for comparing wage
gains between different inflation regimes.
The rapid pace of inflation in the late 1960s
to early 1980s compared with the last 20
years is why there is no correlation between
nominal growth in average hourly earnings
and the U.S. unemployment rate from 1965
to 2017. However, real average hourly earnings, deflated by core CPI, have a strong
and statistically significant relationship to
the unemployment rate over this long time
series. This shows that for comparison across
different inflation regimes, real wages are
more appropriate.
However, to understand current labor
market conditions, it is more useful to consider the last two decades of data rather
than the very long run. Before this period,
high inflation was still being wrung out of
the system, and the participation of women
in the workforce was still undergoing structural upward growth, making the comparison
less useful.
And for the last 20 years, nominal wages
have a better relationship to labor market
slack than real wages do, regardless of how
either is measured (see Table 1). Deflating
wage growth by core PCE (excluding volatile
food and energy prices) reduces its correlation with prime non-EPOP (1 minus prime
EPOP, converted for comparability to the
unemployment rate) from -0.93 to -0.79.
Using the unemployment rate shows similar
results, with the unemployment rate cor-
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relation falling from -0.79 to -0.63. Deflating
wages by headline PCE weakens the relationship with labor slack further, reducing the
correlation with prime non-EPOP to -0.48
and with the unemployment rate to -0.41.
These results show that nominal wages have
been more cyclical than real wages over the
last two decades regardless of how wages or
slack are measured.
The superiority of nominal wage growth is
also clear in the volatile path of real wages in
the last few years. Even core inflation, which
is supposed to measure only the more stable
components of inflation, has been buffeted
by factors such as the energy boom and bust.
This volatility has made real wage growth
fluctuate in ways that are clearly not related
to labor slack. Nominal wage growth, in contrast, falls after the recession, stays flat for a
few years, and has smoothly and gradually
risen. In contrast to real wage growth, this is
consistent with a sharp increase in slack that
has slowly and steadily been declining.
Finally, those who argued beginning in
2015 that strong real wage growth indicated
full employment must also reconcile full employment with years of weak inflation.3 One
can argue that inflation was below target
for transitory and measurement problems
starting in 2015, but one cannot point to
that same fast real wage growth as evidence
that labor markets have been tight. Fast real
wage growth in this case must also be transitory or driven by mismeasurement. Fast real
wage growth driven by a falling inflation as
evidence of full employment is a tough circle
to square given that full employment should
generate accelerating inflation.
3

See, for example, Krueger, Alan B., “How Tight Is the Labor
Market?” NBER Reporter 3 (2015): 1-10.
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Chart 3: Wage Gains Short of Prerecession

Chart 4: Wage Gain Low for Unemployment
Wage growth Phillips curve, quarterly 1994Q1 to 2017Q1
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As the most reliable measure of wage
growth, the ECI is useful for gauging how
much slack remains in the labor market and
how far we are in the expansion. First quarter
2018 ECI clearly indicates that wage growth
has not returned to prerecession peaks of
3% to 3.5%, and instead remains around
2.9% (see Chart 3). Even the prerecession
peak for wage growth was still short of the
4% to 4.5% from the tight labor market of
the 1990s.
Yet while wage growth is below levels
that would suggest full employment, the
unemployment rate has fallen below prerecession levels. This has some understandably
wondering whether wage growth should be
faster given that labor market slack, as measured by the unemployment rate, looks back
to normal.
The wage Phillips curve is a useful economic tool for answering the question of
whether wage growth is lower than it should
be. This curve compares year-to-year wage
growth with the unemployment rate using
data from 1994 and forward, with the time
period chosen to focus on a consistent inflation era. Any point below the line of best fit
implies wage growth is lower than where the
unemployment rate predicts it would be; any
point above the line predicts the opposite.
It is clear that for the last two years, wage
growth is somewhat lower than expected
given the unemployment rate (see Chart 4).
One explanation sometimes offered for
the “wage growth mystery” is that low unemployment is no longer capable of generat-
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ing wage growth. This theory suggests the
economy is at full employment, but because
of low productivity, monopsony power,
or some other headwind, wages will not
improve more.
However, an alternative theory is that
there is slack in the labor market that is
weighing on wage growth. This theory is consistent with continued job growth and trend
inflation, which is still below its target, while
the full-employment theory would predict
above-target and accelerating inflation
alongside slow job gains.
Looking at job growth does not suggest
that we have arrived at full employment. So
far in 2018, job growth has averaged 1.53%
year to year (see Table 2). This is better than
the 1.22% in 2011, which was well into the
recovery, and is not a notable slowdown
from 1.58% in 2017, or even the 1.69% in
2012 and 1.64% in 2013. Indeed, 2018 looks
slow only compared with growth in 2015 and
2014. However, these two years look more
like outliers than 2018, which is closer to an
average recovery year.
The wage data support the wider labor
slack theory. The importance of wider slack
can be seen using a wage Phillips curve that
replaces the unemployment rate with the
prime-aged employment-to-population ratio
(prime EPOP).
This measure differs from the unemployment rate in two important ways. First, it
focuses only on those aged 25 to 54, considered the prime working years. This abstracts
from any aging effects. Second, it does not
just focus on active job seekers, the BLS

4

definition of unemployment, but includes
anyone without a job.
One important piece of evidence that
prime EPOP is the most relevant measure
of labor slack is that it does a better job of
explaining the last two decades of wage
data. Prime non-EPOP can explain 86% of
the variation in the ECI for private wages and
salaries from 1994 to 2018Q1, which can be
seen in the r-squared of the Phillips curve
(see Chart 5). In contrast, the unemployment
rate explains only 61% of wage growth in
this period (see Chart 4).
The prime EPOP rate also does a better job of explaining the last two years of
mild-to-modest wage growth. The point
for 2018Q1 falls almost exactly on the line,
meaning that if one were to guess what

Table 2: Job Growth Has Not
Slowed Much
Yr
2010
2011
2012
2013
2014
2015
2016
2017
2018*
Post-recession avg

Avg monthly y/y
job growth
-0.71
1.22
1.69
1.64
1.88
2.08
1.78
1.58
1.53
1.07

*YTD
Sources: BLS, Moody’s Analytics
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Chart 5: Wage Growth on Target for EPOP

Chart 6: Labor Share Improving Again

Wage growth Phillips curve, quarterly 1994Q1 to 2018Q1
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wage growth would be today based on the
current prime EPOP rate and the historical relationship between prime EPOP and
wages, it would be almost exactly where we
are today.
In short, broader measures of labor slack
do a good job of explaining wage growth
over the last two decades, and based on this
relationship wage growth is right where it
should be: modest, but indicating significant
room for improvement.

Why wage growth can improve
One potential headwind for wage growth
is weak labor productivity. In the long run
and in equilibrium, wages should be equal to
the marginal product of labor. This implies
that labor productivity must increase above
its current lackluster pace to achieve sustained wages growth in the long run. However, this does not mean that productivity is
a binding constraint.
To understand how wages can increase
despite low current productivity growth, it
is useful to consider the identity that total
wage income (W) equals output (O) times
the labor share of output (S).
W = S*O
S = W/O
Dividing both sides by total employment,
E, illustrates that average wages (w) equal labor productivity (p) times the labor share (S)
w = W/E
p = O/E
w = S*p
Using a log linearization, wage growth
equals the percentage change in produc-
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tivity plus the percentage change in the
labor share.
dln(w) = dln(S) + dln(p)
% change w = % change S + % change p
Therefore, an increase in wage growth can
come from either a change in the labor share
of output or growth in productivity.
It is useful to note in this context that
over the last 30 years, the share of national
income going to labor has declined.
While there is an open question about
whether the decline may be exaggerated
by measurement issues, there is consensus
that the labor share has declined since the
1980s. Whatever the cause and magnitude,
the result has been that wages have risen
more slowly than productivity. This leaves
the possibility that wage growth could for a
time outpace productivity growth, returning the labor share to historically normal
levels. If the declining labor share has been
due to weak labor demand from outsourcing,
globalization and automation, then tighter
relative labor demand from low labor slack
may undo some of this. Indeed, the tight labor markets of the late 1990s also coincided
with a rising labor share.
The case for a rising labor share is bolstered by looking at the last 15 years as being
affected by a series of demand shocks. While
the U.S. economy technically had two recessions and subsequent recoveries since 2000,
an alternative view is that for a decade and
a half, labor, in particular low-skilled labor,
has faced weak demand due to the decline of
manufacturing employment. And the Great
Recession followed this period. The appar-
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ent recovery between the two recessions
was temporary and masked manufacturing
job losses with a housing bubble that fueled
demand for construction labor. In this telling, labor markets have not been tight since
the late 1990s. Thus, a declining labor share
of income during this time period is not a
surprising result.
If this view of the last decade and a half is
correct, and if the majority of the structural
adjustments to globalization have passed,
then workers who have experienced a decade
and a half of lackluster labor demand may
soon be entering the first tight labor market
since the late 1990s. An increasing labor
share of income under these conditions is at
the very least plausible. Indeed, for nonfinancial corporations, the labor share has already
begun rising again over the last few years
(see Chart 6).
An increasing labor share is not the only
way for wages to grow. That could also come
through a rebound in labor productivity. Historically, labor productivity has been viewed
as a pro-cyclical phenomenon: Labor productivity rises during booms and falls during recessions. However, since the mid-1980s this
has changed, and labor productivity is now
generally countercyclical.
One reason for the changing cyclicality is
that labor productivity faces countervailing
forces over the business cycle. On the one
hand, during a recession the least-skilled
workers are fired, leaving the most-skilled
and a higher ratio of labor to capital. This
would generate countercyclical productivity
that rises during a recession and falls dur15
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Table 3: Wage Phillips Curves

Dependent variable is ECI for wages and salaries of private workers

Prime EPOP
Trend
Trend squared
Trend cubed
Constant
Adjusted R-squared
Sample

Model 1
Yr-to-yr
level
0.36***

Model 2
Yr-to-yr
first difference
0.21**

Model 3
Annnualized
quarterly
0.36***

-0.25

0.00

0.75***

Model 4
Yr-to-yr level
with cubic trend
0.32***
0.00
-0.00
0.00
-0.23***

0.86
96

0.05
95

0.53
96

0.86
96

*** p<0.01, ** p<0.05, * p<0.1
Sources: BLS, Moody’s Analytics

ing the recovery. On the other hand, labor
hoarding and endogenous labor-saving technology would lead to pro-cyclicality of productivity. Labor hoarding is when during a recession firms do not fire as many workers as
they could, leaving them with more workers
than they need in order to avoid the cost of
rehiring them later. Endogenous labor-saving
technology is the theory that during a strong
economy, when labor is scarce, firms may
also search harder for and invest more in
labor-saving technology and processes. Both
labor hoarding and endogenous labor-saving
technology make productivity lower during a
recession and higher during a recovery.
Whether labor productivity will rise
to accommodate additional wage growth
resulting from the tight labor market is an
open question that depends on the strength
of these countervailing forces. But it is at
least plausible.
What is more, aggregate labor productivity measurements are subject to many of the
same measurement issues that plague aggregate wage growth measures. For example,
when firms fire the least productive workers
in a recession, this can raise measured average productivity but not change productivity
for any given employed worker. It is possible
that controlling for workforce composition
in similarly rigorous manner as done for the
ECI would show labor productivity growth
already rebounding.
A third possible mechanism for faster
nominal wage growth—in addition to
16

increasing labor share and labor productivity—is that it will come from accelerating inflation. Inflation is below the Fed’s
2% target and has been so for almost a
decade. Although accelerating real wage
growth remains the most likely outcome
over the next two years, it cannot be ruled
out that real wage growth will remain
lackluster and nominal wage growth will
come from higher inflation. Given the possibility of hysteresis and the stubbornness
of inflation in reaching the Fed’s target,
this would not be unwelcome. Faster
nominal wage growth even absent real
wage growth can be positive if it helps
workers on the margins of the labor force
find a job above their nominally anchored
reservation wage.
Overall, there are a variety of ways for the
economy to deliver the forecast acceleration
in nominal wages: a growing labor share, a
rebound in labor productivity, and accelerating inflation. Real wage growth would have
the greatest salutary effect on economic
welfare, and is the most likely outcome in
the near term.

Two scenarios for the wage recovery
The preceding analysis strongly suggests
that this expansion has room to run. How
much room there is remains an open question. Assuming the Phillips curve holds, it is
useful to consider two scenarios. 1) What
will wage growth look like if prime EPOP
returns to 2007 levels? 2) What will wage

growth look like if prime EPOP returns to
2000 levels?
To create these scenarios, an econometric
wage Phillips curve model is used to estimate
a precise coefficient relating ECI growth to
prime EPOP. This is a numerical version of
the line-of-best-fit in the Phillips curve chart
above. Table 3 lists four models with different specifications and controls: levels, first
difference, quarterly annualized instead of
year to year, and levels with cubic trend.
The results are consistent across the four
models. Using an average of the four models
suggests a 1-percentage point increase in
prime EPOP is associated with a 0.3-percentage point increase in wages. Using this
coefficient, we can estimate the path of
wages that would be consistent with the two
scenarios for prime EPOP.
In 2007, prime EPOP peaked at 80.2%,
which is 1 percentage point above the current rate (see Table 4, Scenario 1). This
implies wage growth will accelerate by 0.3
percentage point (1*0.3 = 0.3), from 2.9%
today to 3.2%. Over the last three years,
the prime EPOP has generally improved by
0.5 to 1 percentage point per year, suggesting this could take one to two years. This is
consistent with the Moody’s Analytics U.S.
macro model forecast of wage growth, which
is expected to peak at 3.1% by the fourth
quarter of 2019.
A second scenario to consider is what the
labor market would look like if prime EPOP
returned to its 2000Q1 peak (see Table 4,
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Table 4: Labor Market Outcomes Under Two Scenarios
Scenario 1: 2007
prime EPOP
3.2
80.2
1.3

Current: 2018Q1
Wage growth, %
Prime EPOP, %
Job gains, mil

2.9
79.2

Scenario 2: 2000
prime EPOP
3.7
81.8
3.3

Sources: BLS, Moody’s Analytics

Scenario 2). This would require the prime
EPOP rate to increase by 2.6 percentage
points, which implies wage growth in this
scenario would increase by 0.8 percentage
point above current rates, pushing wage
growth to 3.7%. If prime EPOP improves
between 0.5 and 1 percentage point per
year, this implies recovery could take 2.6 to
5 years.
Under both scenarios we can estimate
how many additional jobs would be required
to increase prime EPOP to these rates. To get
back to 2007 rates would require 1.3 million more jobs for prime-age workers above
and beyond what is needed for population
growth. If we assume that this takes two
years, then this is an additional 650,000
workers per year above that due to population growth. To get prime EPOP back to
2000 levels would require 3.3 million additional prime-age workers, which is consistent
with five years of 660,000 job gains or 2½
years of 1.3 million.
Importantly, each scenario suggests that
if wage growth does approach or exceed
3.2%, the labor market will absorb an additional 1.3 to 3.3 million jobs for prime-age
workers above and beyond what is required
for prime population growth, and above
and beyond job growth for those older or
younger than the 25 to 54 age group. These
scenarios also imply that the labor market
could take one to five years to fully heal.
Although there is tremendous uncertainty
around these scenarios, they are hard to
rule out, especially in light of inflation that
runs below target, job growth that remains
surprisingly robust, and year after year of
dropping estimates of the non-accelerating
inflation rate of unemployment, which is
the rate of unemployment consistent with
a full-employment economy, below which

inflation will begin accelerating above the
target rate.

Alternative theories

productivity growth. In addition, structural
changes in the share of prime workers who
are employed have happened in the past,
are happening now in countries such as Japan, and could happen again in the U.S. For
these reasons, like the original wage Phillips
curve, the prime EPOP Phillips curve could
break down.
However, there are no signs yet that it
is breaking down. If the prime EPOP Phillips
curve was going to break down, we would
begin to see it drift off the line; as of the
most recent quarter, this is not the case.
Indeed, using a Phillips curve coefficient
estimated on quarterly data from 1994 to
2006 and the actual path for prime EPOP,
actual wage growth can be predicted out
of sample very well over the entirety of the
recession and recovery (see Chart 7). That
model predicts that wage growth currently
would be 2.8% compared with the actual
2.9%. If we use the coefficient estimated
over all of the data, wage growth has followed the prediction even better.
In addition, if 2000 or 2007 levels of
prime EPOP were no longer attainable in
today’s labor market because of a structural decline in prime working-age employment, then the curve would be shifting
as well because any given level of prime
EPOP would not be closer to full employment and, therefore, consistent with higher
wages than in the past. The stability of the
curve from 1994 through 2018 is evidence
that either full employment consistent
prime EPOP has not changed, or it has
changed but that equilibrium nominal

One possible criticism of the prime EPOP
Phillips curve theory is that it is simply an
empirical correlation that has held in recent
years but cannot explain the full time series
of data before 1994. Yet this observation
is true of the original Phillips curve, about
which Greg Mankiw and Ricardo Reis observed: “As a scatter plot, it has shifted so
often that no one takes it to be anything
other than a transitory, reduced-form empirical relation4.” If a failure to explain the full
history of data is a mark against the prime
EPOP curve because it explains only the last
25 years of data, then this places it on equal
if not better footing than the standard wage
Phillips curve, which can explain everything
except the last 25 years of data.
Instead of an iron-clad and long-run
relationship, the prime EPOP Phillips curve
should be thought of, as Mankiw and Reis
describe the original Phillips curve: “as a
synonym for nominal rigidities, in the sense
of a structural two-way causal relation between nominal and
real variables in the
Chart 7: Wage Growth Matches the Model
short run.”
Employment Cost Index, private wages and salaries
It is of course
5
correct that real
Actual ECI
1994-2006 sample
wages in the long
4
1994-2018 sample
run will largely
3
be determined by
2
4

Mankiw, N. Gregory,
and Ricardo Reis, “Friedman’s Presidential Address in the Evolution
of Macroeconomic
Thought,” Journal of
Economic Perspectives
32.1 (2018): 81-96.
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wage growth has also fallen by a precisely
offsetting amount that keeps this curve fitting impressively tight and linear. Perhaps
the latter is true, but it would be quite a
coincidence to produce such a strong outof-sample fit.

Policy conclusions
The Federal Reserve has for years overestimated how far the economy is from

18

full employment, necessitating drops in its
projection of NAIRU year after year. This
analysis suggests one reason for the error:
The standard Phillips curve, which relates
wage growth to unemployment, is no
longer a good representation of the labor
market. Although there is a large amount
of uncertainty in any full-employment
forecast, the prime EPOP and ECI Phillips
curve has performed better over the Great

Recession and since. This suggests that it
would be prudent for the Fed to lean more
on this model.
Doing so suggests that wage growth is
not mysteriously low, but simply consistent with the remaining slack in the labor
market. Thus we may be further from full
employment than many believe, and interest
rates should rise more slowly than they are
planned to be by the Fed.
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