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BRIEF HISTORY OF THE PHILLIPS CURVE

Phillips 58 points out empirical relationship between wage inflation

and unemployment in UK 1861-1957

Samuelson-Solow 60 popularize idea in US
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INFLATION AND UNEMPLOYMENT IN THE UK

 1958] UNEMPLOYMENT AND MONEY WAGE RATES 285

 year, an increase of 7 * 6 per cent. in 1900 and in 1910, and an increase of
 7 0 per cent. in 1872. In no other year between 1861 and 1913 was
 there an increase in import prices of as much as 5 per cent. If the
 hypothesis stated above is correct the rise in import prices in 1862 may
 just have been sufficient to start up a mild wage-price spiral, but in the
 remainder of the period changes in import prices will have had little
 or no effect on the rate of change of wage rates.
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 A scatter diagram of the rate of change of wage rates and the per-
 centage unemployment for the years 1861-1913 is shown in Figure 1.
 During this time there were 61 fairly regular trade cycles with an
 average period of about 8 years. Scatter diagrams for the years of
 each trade cycle are shown in Figures 2 to 8. Each dot in the diagrams
 represents a year, the average rate of change of money wage rates
 during the year being given by the scale on the vertical axis and the
 average unemployment during the year by the scale on the horizontal
 axis. The rate of change of money wage rates was calculated from
 the index of hourly wage rates constructed by Phelps Brown and Sheila
 Hopkins,' by expressing the first central difference of the index for
 each year as a percentage of the index for the same year. Thus the rate
 of change for 1861 is taken to be half the difference between the index
 for 1862 and the index for 1860 expressed as a percentage of the index

 IE. HI. Phelps Brown and Sheila Hopkins, "'The Course of Wage Rates in Five
 Countries, 1860-1939," Oxford Economic Papers, June, 1950.
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INFLATION AND UNEMPLOYMENT IN THE UK
 286 ECONOMICA [NOVEMBER
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INFLATION AND UNEMPLOYMENT IN THE UK 288 ECONOMICA [NOVEMBER
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US MACRO POLICY IN THE 1960S

Phillips curve viewed as a menu of options

Policy makers can lower unemployment if they are

willing to tolerate more inflation
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INFLATION AND UNEMPLOYMENT IN THE US
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FRIEDMAN AND PHELPS MAKE A PREDICTION

Friedman 68 and Phelps 67:

Policymakers cannot exploit a stable Phillips curve forever

Workers will demand wage increases in excess of expected inflation

As inflation rises, expectations of inflation will rise

Changes in expected inflation will shift the Phillips curve
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INFLATION AND UNEMPLOYMENT IN THE US
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FRIEDMAN AND PHELPS WERE RIGHT!
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MODERN PHILLIPS CURVE

πt = βEtπt+1 + κ(yt − yn
t ) + ηt

Three drivers of inflation:

Expected inflation: Etπt+1

Output relative to potential: yt − yn
t

Cost-push shocks: ηt

Specific form above based on Calvo 83 sticky-price assumptions

Details vary across specifications

(e.g., sticky information yields Ēt−1πt )

Structural equation originating from firm’s price setting decision
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ESTIMATING SLOPE OF THE PHILLIPS CURVE

πt = βEtπt+1 + κ(yt − yn
t ) + ηt

Object of interest: Slope coefficient κ

How much does an increase in “demand” / “tightness” / “output gap”

affect inflation

Tricky identification issues:

Expected inflation unobserved

“Natural rate of output” (i.e., supply shocks) unobserved

Cost push shocks (e.g., variation in desired markups) unobserved

All three may cause omitted variables bias
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EXPECTED INFLATION

Pre Friedman/Phelps Phillips curve: Change in output gap needed

to change inflation

πt = µ+ κ(yt − yn
t )

Same is true for accelerationist Phillips curve

(i.e., Phillips curve with adaptive expectations)

πt = πt−1 + κ(yt − yn
t )

Sargent 82: Hyperinflations end abruptly with little or no output cost

Clear violation of aforementioned Phillips curves
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GERMAN HYPERINFLATION

9

Sargent (1982): 
The Ends of Four 
Big Inflations

Source: Sargent (1982)
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EXPECTED INFLATION

In Calvo model, perfectly credible, unexpected disinflation can occur
without any effect on output gap

Expected inflation does all the work

Theoretical victory: Potential explanation for Sargent facts

Empirical headache:

Movements in inflation potentially completely unrelated to output gap

Even if output gap moves during disinflation, not clear what fraction

of disinflation was due to shift in expected inflation

Measurement of expected inflation crucial but hard
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SUPPLY SHOCKS

Estimation of Phillips curve slope also complicated by

classic simultaneity problem

Need to isolate demand variation to estimate slope

Supply shocks yield “stagflation”

(i.e., positive correlation between unemployment and inflation)

Bias slope estimates towards zero (or “wrong” sign)

Nakamura-Steinsson (Berkeley) Phillips Curve Sept 2021 18 / 68



INFLATION EXPECTATIONS + SUPPLY SHOCKS
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IS THE PHILLIPS CURVE DEAD?

Phillips curve often pronounced dead

Many economists think Phillips curve is an empirical disaster

Prominent episodes:

Missing inflation in late 1990s

Missing disinflation in the Great Recession

Missing reinflation in the subsequent recovery

Missing disinflation in the COVID crisis

Seems like inflation is always going missing...
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MISSING INFLATION IN LATE 1990S
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MISSING DISINFLATION IN THE GREAT RECESSION
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MISSING REINFLATION SINCE GREAT RECESSION
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ATKESON AND OHANIAN (2001)

Are Phillips Curves Useful for Forecasting Inflation?

Answer: No

Methodology:

Compare forecasts from Phillips curve models with

“naive” no-change model

Metric of fit: root mean squared error (RMSE)

“Online” estimation using data from January 1959 onward
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ATKESON AND OHANIAN (2001)

Naive model:

Etπ
12
t+12 = π12

t

Original Phillips curve:

Etπ
12
t+12 = β(ut − ū)

NAIRU Phillips curve:

Etπ
12
t+12 = π12

t + β(ut − ū)

Stock and Watson’s (1999) NAIRU Phillips curve:

Etπ
12
t+12 = π12

t + α + β(L)ut + γ(L)(πt − πt−1)

(Their nomenclature)
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RMSE VS. “NAIVE” MODEL

Andrew Atkeson, Lee E. Ohanian 
Phillips Curves 

Why Use the NAIRU Phillips Curve? 
Ratios of Errors of NAIRU and Naive Model* Forecasts of Inflation for 1984-99, 
Made With Alternative Indicators and Measures 

Inflation Inflation 
Indicator Measuret 

Unemployment PCE Deflator 
R a t e CPI 

Core CPI 

Activity Index* PCE Deflator 
CPI 
Core CPI 

Range of Ratio of NAIRU/Naive RMSEs** 

Minimum Maximum 

1.02 1.34 
.99 1.32 

1.06 1.94 

1.04 1.23 
1.06 1.32 
1.33 1.81 

*The NAIRU models are versions of Stock and Watson's (1999a) models. The naive 
model simply predicts that at any date inflation will be the same as it had been over 
the past year. 

**RMSE=m\  mean squared error. 
tThe PCE  deflator  is the implicit price deflator for  personal consumption expenditures; 
the CPI,  the consumer price index for all items; and the core  CPI,  the consumer 
price index for all items except food and energy. 

*The activity  index  is the Chicago Fed National Activity Index. 
Sources of basic data: U.S. Departments of Labor and Commerce, 

Federal Reserve Bank of Chicago 

macroeconomic data that were available to the public in 
the middle of  each quarter, starting with the fourth  quarter 
of  1965. 

Our naive forecast  is constructed as follows.  Let P(t) 
denote the level of  the GNP or GDP deflator  in quarter t. 
Then the forecasts  that we construct are forecasts  of 
\00[P(t+4)/P(t)  - 1]. Thus, for  example, the forecasts  that 
we construct for  the fourth  quarter of  1988 are forecasts 
of  inflation  over the four  quarters of  1989. The naive 
forecast  that we use is inflation  over the previous four 
quarters measured in the historically available data as 
\00[P(t-\)/P(t-5)  - 1]. This choice of  timing in our 
construction of  the naive forecast  differs  from  the timing 
used in the simulated forecasting  exercises. The difference 
arises from  the fact  that the price level in quarter t is not 
actually known until the next quarter. 

We compile a series of  quarterly forecasts  of  inflation 

over the subsequent four  quarters from  back issues of  the 
Greenbook.13 Specifically,  we select Greenbook forecasts 
prepared for  FOMC meetings that occurred on or after 
November 13 for  the fourth  quarter of  each year from  1983 
through 1995. These forecasts  cover inflation  over the 
years 1984 through 1996. (Again, we cannot use forecasts 
from  the Greenbook in more recent years because these 
forecasts  are confidential.)  Note that our choice of  timing 
in selecting forecasts  implies that the Greenbook forecasts 
were compiled no more than a few  days earlier and often 
as much as six weeks later than the date at which the his-
torical data used for  the naive forecast  were published. 
This timing suggests that the Greenbook forecasts  should 
be more accurate, on average, than the naive forecast,  if  for 
no other reason than that more historical data are available 
when the Greenbook forecasts  are made. 

We compare both the Greenbook and the naive model 
inflation  forecasts  against the data on realized inflation 
computed using current data on the quarterly GDP deflator. 
We follow  the design of  our previous forecasting  experi-
ments by comparing the relative RMSE of  the Greenbook 
forecasts  to the RMSE of  the naive forecast  starting in 
1984. We find  that the RMSEs for  the Greenbook and the 
naive forecasts  are basically the same; the ratio of  their 
RMSEs is 1.01. In other words, the Greenbook's forecast 
has on average been no better than the naive model's. 
Given the particularly poor performance  of  NAIRU-based 
inflation  forecasts  in recent years (as reported by Gordon 
1998 and Brayton, Roberts, and Williams 1999, for  ex-
ample), we strongly suspect that this finding  would hold up 
if  data from  more recent years were included in our analy-
sis. 

We conclude from  this historical record that the Phillips 
curve-based model which helps the staff  at the Federal 
Reserve Board forecast—-just  like other Phillips curve-
based models—has not proved to be useful  for  forecasting 
inflation  for  the past 15 years. 
Conclusion 
Phillips curves of  various kinds have been a major com-
ponent of  many macroeconomic models for  the past 40 
years. Economists such as Blinder (1997) argue that Phil-

13 We focus  on forecasts  of  inflation  as measured by the GNP and GDP deflators 
because the historical record of  forecasts  for  these measures of  inflation  is substantially 
longer than the record of  forecasts  of  inflation  as measured by the CPI. We focus  on 
forecasts  over a four-quarter  horizon because this is the longest horizon for  which there 
is a consistent quarterly historical record. 

9 

Stock and Watson (1999) NAIRU Phillips curve vs. Naive model with different
lag lengths from 1 to 12 for both β(L) and γ(L).
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WHY SO HARD TO FORECAST? (IN LEVELS)

Charts 1-2 
The Breakdown in an Early Phillips Curve 
Quarterly Unemployment as a Percentage of the U.S. Labor Force vs. 
Changes in the Implicit Price Deflator for  U.S. GDP Over the Next Four Quarters, 
1st Quarter 1959-1 st Quarter 1999 

Chart 1 A Negative Relationship in 1959-69 . . . 

Chart 2 . . . Disappeared in 1970-1999 
Inflation Rate (%) 

Sources: U.S. Departments of Labor and Commerce 

deflator  for  the gross domestic product (the GDP deflator) 
over the next four  quarters. The chart also shows a linear 
regression line through these data. This line can be inter-
preted as a forecast  of  the inflation  rate one year ahead 
given the current level of  the unemployment rate. The line 
is clearly downward-sloping, which represents a definite 
negative relationship between the two variables during the 
1960s.4 

After  1970, however, many aspects of  the economic en-
vironment changed. For example, inflation  was both high-
er and more volatile in the 1970s than it had been in the 
1960s. As the economic environment changed, the neg-
ative relationship between unemployment and future  infla-
tion observed in data from  the 1960s, as illustrated in Chart 
1, disappeared. Chart 2 documents the disappearance of 
this negative relationship after  the 1960s. This chart dis-
plays quarterly data on the unemployment rate for  the first 
quarter of  1970 through the first  quarter of  1999 and the 
inflation  rate over the next four  quarters. The chart also 
shows two regression lines: the original regression line 
from  Chart 1, computed from  the 1960s data, and a second 
regression line through the 1970-99 data. In contrast to the 
downward-sloping regression line from  the 1960s, the re-
gression line from  the more recent data shows virtually no 
relationship between unemployment and subsequent infla-
tion. Moreover, any inflation  forecasts  for  post-1970 data 
based on the 1960s regression line clearly would be inac-
curate. Lucas and Sargent (1979, p. 6) argue that the break-
down of  this simple Phillips curve relationship, as well as 
that of  the more sophisticated econometric models based 
on it, represents an "econometric failure  on a grand scale." 
Thus, both theory and data seem to be telling economists 
not to use Phillips curves to forecast  inflation. 
The  NAIRU  Specification 
Yet some still do. Economists have persisted in arguing 
that there is an empirical relationship of  some kind be-
tween unemployment and future  inflation  that can be used 
to forecast  inflation.  These economists have focused  on 
versions of  the NAIRU Phillips curve, which differs  from 
the early specification  presented in Charts 1 and 2. In a 
NAIRU Phillips curve, unemployment or some other mea-
sure of  economic activity is used to forecast  future  changes 
in the inflation  rate rather than the inflation  rate itself.5 

4Brayton et al. (1997) discuss how a Phillips curve of  this kind was built into the 
early versions of  the model developed by the staff  at the Federal Reserve Board. 

5For a discussion of  the intellectual history of  the NAIRU, see the paper by Gordon 
(1997). 

4 
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WHY SO HARD TO FORECAST? (IN CHANGES)

Andrew Atkeson, Lee E. Ohanian 
Phillips Curves 

Charts 3-4 
A Shift in the Textbook NAIRU Phillips Curve 
Quarterly Unemployment as a Percentage of the U.S. Labor Force vs. 
Difference  Between Change in the Implicit Price Deflator for  U.S. GDP 
Over the Next Four Quarters and Its Change Over the Previous Four Quarters, 
1st Quarter 1960-1 st Quarter 1999 

Chart 3 The Steep Negative Relationship in 1960-83 . . . 

Unemployment Rate (% of Labor Force) 

Chart 4 . . . Flattened in 1984-99 

Unemployment Rate (% of Labor Force) 

Sources: U.S. Departments of Labor and Commerce 

Chart 3 illustrates a textbook specification  of  a NAIRU 
Phillips curve.6 In this chart we show on the horizontal axis 
quarterly data for  the unemployment rate from  the first 
quarter of  1960 through the fourth  quarter of  1983 and on 
the vertical axis the change in the inflation  rate (as mea-
sured by the GDP deflator)  over the subsequent four  quar-
ters relative to the inflation  rate over the previous four 
quarters. The line in the chart is the regression line through 
these data. This regression line can be interpreted as a fore-
cast of  the change in inflation  over the next four  quarters 
relative to inflation  over the previous four  quarters given 
the current unemployment rate. The regression line shows 
a negative relationship between unemployment and sub-
sequent changes in inflation.  Specifically,  the line shows 
that, during this time period, when the unemployment rate 
was low, there was a tendency for  the inflation  rate to rise, 
and when the unemployment rate was high, there was a 
tendency for  the inflation  rate to fall.  The regression line 
identifies  a NAIRU of  about 6 percent: This, again, is the 
rate of  unemployment at or near which, according to this 
regression, the inflation  rate has no tendency to either rise 
or fall. 

Note that the inflation  forecast  produced by this text-
book NAIRU Phillips curve is quite similar to that pro-
duced by the large econometric model used by the staff  at 
the Federal Reserve Board. Recall that this model predicts 
that if  unemployment is one percentage point below the 
NAIRU "on a sustained basis," then inflation  is forecast  to 
rise about 0.4 of  a percentage point per year (Reifschnei-
der, Tetlow, and Williams 1999, p. 7). In Chart 3, we see 
that when unemployment is one percentage point below 
the NAIRU, at 5 percent, inflation  is forecast  to rise at 0.6 
of  a percentage point over the next year. 

Of  course, there is no theoretical presumption that this 
NAIRU Phillips curve should be any less susceptible to 
instability with changes in the economic environment than 
was the early Phillips curve. In fact,  there are good reasons 
to expect the NAIRU Phillips curve to be unstable since 
many aspects of  the U.S. economy have changed since the 
1980s: the business cycle, monetary policy,7 and inflation 
have all been less volatile since 1984 than they were in the 
previous 15 years. 

6We follow  Stock and Watson 1999b in showing a scatter plot of  the unemploy-ment rate against subsequent changes in the inflation  rate as a simple presentation of  the NAIRU Phillips curve. 
7Clarida, Gali, and Gertler (2000) discuss how monetary policy changed signifi-cantly in the early 1980s. 
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WHY SO HARD TO FORECAST? (IN CHANGES)

Andrew Atkeson, Lee E. Ohanian 
Phillips Curves 

Charts 3-4 
A Shift in the Textbook NAIRU Phillips Curve 
Quarterly Unemployment as a Percentage of the U.S. Labor Force vs. 
Difference  Between Change in the Implicit Price Deflator for  U.S. GDP 
Over the Next Four Quarters and Its Change Over the Previous Four Quarters, 
1st Quarter 1960-1 st Quarter 1999 

Chart 3 The Steep Negative Relationship in 1960-83 . . . 

Unemployment Rate (% of Labor Force) 

Chart 4 . . . Flattened in 1984-99 

Unemployment Rate (% of Labor Force) 

Sources: U.S. Departments of Labor and Commerce 
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that if  unemployment is one percentage point below the 
NAIRU "on a sustained basis," then inflation  is forecast  to 
rise about 0.4 of  a percentage point per year (Reifschnei-
der, Tetlow, and Williams 1999, p. 7). In Chart 3, we see 
that when unemployment is one percentage point below 
the NAIRU, at 5 percent, inflation  is forecast  to rise at 0.6 
of  a percentage point over the next year. 

Of  course, there is no theoretical presumption that this 
NAIRU Phillips curve should be any less susceptible to 
instability with changes in the economic environment than 
was the early Phillips curve. In fact,  there are good reasons 
to expect the NAIRU Phillips curve to be unstable since 
many aspects of  the U.S. economy have changed since the 
1980s: the business cycle, monetary policy,7 and inflation 
have all been less volatile since 1984 than they were in the 
previous 15 years. 

6We follow  Stock and Watson 1999b in showing a scatter plot of  the unemploy-ment rate against subsequent changes in the inflation  rate as a simple presentation of  the NAIRU Phillips curve. 
7Clarida, Gali, and Gertler (2000) discuss how monetary policy changed signifi-cantly in the early 1980s. 
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FORECASTING AND THE PHILLIPS CURVE

Theory does not suggest that the Phillips curve would necessarily

be useful for forecasting

Phillips curve is a supply curve

Useful for forecasting only if (when) demand variation is dominant

(and inflation expectation stable)

Clearly not true in 1970s and 1980s

Same as any other market

Supply curve for oil not necessarily useful to forecast price of oil
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THREE STRANDS OF PHILLIPS CURVE LITERATURE

1. Aggregate Variation with Adaptive or Survey Expectations

Stock-Watson (2010, 2019), Ball-Mazumder (2011, 2019),

Coibion-Gorodnichenko (2015)

2. Aggregate Variation with Rational Expectations

Gali-Gertler (1999), Sbordone (2002),

Mavroeidis-Plagborg-Muller-Stock (2014)

3. Cross-Sectional Variation

Fitzgerald-Nicolini (2014), McLeay-Tenreyro (2019),

Hazell-Herreno-Nakamura-Steinsson (2021)
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KEY QUESTIONS

Has the Phillips curve flattened?

Is there missing disinflation / reinflation?

Does “anchoring” of inflation expectations explain stability of inflation?

Is there a stable Phillips curve?

Nakamura-Steinsson (Berkeley) Phillips Curve Sept 2021 33 / 68



FLATTENING PHILLIPS CURVE
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Figure 1: Stock and Watson’s Changing Phillips Correlation
Note: Black solid line is a regression line for 2000-2019. Dark grey broken line is regression for 1984-1999. Light
gray dash-dot line is a regression line for 1960-1983. The year-over-year change in inflation is the 4 quarter
change in the (backward-looking) 4 quarter moving average of headline PCE inflation. The unemployment
gap is the 4 quarter (backward-looking) moving average of the gap between the unemployment rate and the
natural rate of unemployment. Authors’ calculations. The figure replicates Figure 1 from Stock and Watson
(2019).

Recession then gave way to “missing reinflation” in the late 2010s as unemployment fell to levels

not seen in 50 years, but inflation inched up only slightly. A similar debate raged in the late 1990s,

when unemployment was also very low without this leading to much of a rise in inflation . Some

have argued that the apparent flattening of the Phillips curve signals an important flaw in the

Keynesian model.

There is, however, an alternative interpretation of these facts that emphasizes the anchoring

of long-term inflation expectations in the United States (Bernanke, 2007; Mishkin, 2007). Figure

2 plots long-term inflation expectations from the Survey of Professional Forecasters. During the

1980s, long-term inflation expectations fluctuated a great deal. In particular, they fell rapidly over

the period of the Volcker disinflation. In sharp contrast, since 1998, long-term inflation expecta-

tions have been extremely stable.

An alternative to the standard narrative of the Volcker disinflation is that the decline in infla-

tion was driven not by a steep Phillips curve but by shifts in beliefs about the long-run monetary

regime in the United States that caused the rapid fall in long-run inflation expectations we observe

2
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WHY MIGHT PHILLIPS CURVE HAVE FLATTENED?

Inflation fell and prices became more sticky

(as menu cost model would predict)

Inflation expectations became better anchored

Output gap and change in inflation expectations correlated

in 1970s and 1980s (biased estimates of Phillips curve slope)

Some other structural change to the economy
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IS THERE A STABLE PHILLIPS CURVE?

To “see” the Phillips curve, must control for:

Changes in inflation expectations

Supply shocks

Stock and Watson (2010):

The history of the Phillips curve “is one of apparently stable relationships

falling apart upon publication.”
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BALL AND MAZUMDER (2019)

Empirical specification:

πt = πe
t + α(ut − u∗

t ) + εt

Focus on post-1985 period

Use “non-standard series”:

Median inflation

Long-run inflation expectations

Short-term unemployment

Ignore endogeneity
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MEDIAN INFLATION

Basic idea to get away from supply shocks

More common to use core

Supply shocks important in food and energy

Ball and Mankiw (1995):

Relative price changes (due to supply shocks) can affect aggregate

inflation in a menu cost model

Firms in sectors with large shocks will adjust, while others will not

Ball and Mazumder (2011, 2019): median inflation filters out

movements in headline inflation due to large relative price movements

in all sectors (not just food and energy)
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MEDIAN INFLATION118 : MONEY, CREDIT AND BANKING

FIG. 3. Median CPI and CPIX Quarterly Inflation, 2000–15.

Figure 3 illustrates the appeal of the weighted median by plotting this variable and
CPIX inflation over 2000–15. We can see that CPIX inflation is more volatile at the
quarterly frequency. The standard deviation of the change in inflation is 0.44 for the
median and 0.64 for CPIX.

2.2 Specification

We consider a version of Friedman’s expectations-augmented Phillips curve,
equation (1), in which labor-market slack is measured by the deviation of short-term
unemployment from its natural rate. Following Staiger, Stock, and Watson (1997)
and Gordon (2013), we specify an equation for quarterly data with four lags of the
unemployment term:

πt = π e
t +

4∑

j=1

α j
(
us

t− j − us∗
t− j

) + εt , (4)

where πt is the annualized rate of core inflation, π e
t is expected inflation, us

is the short-term unemployment rate, and us∗ is the natural rate of short-term
unemployment.

For parsimony, we assume that the coefficients on the four unemployment lags are
equal, that is, that inflation depends on average short-term unemployment over the
previous four quarters. When we test this restriction, it is not rejected (p-value for
Wald test = 0.53). We can now write equation (4) as

πt = π e
t + α

(
us

t−1 − us∗
t−1

) + εt , (5)
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SHORT-RUN UNEMPLOYMENT

Literature uses various different “slack” measures

Rationale for short-run unemployment:

Long-term unemployed are on the margins of the labor force

Don’t put pressure on wages

Largely co-linear with total unemployment prior to Great Recession

Not so during Great Recession

(smaller rise results in smaller fitted fall in inflation)
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SHORT-RUN UNEMPLOYMENT RATE116 : MONEY, CREDIT AND BANKING

FIG. 2. Short-Term Unemployment versus Total Unemployment, 1985–2015.

realized levels of median inflation. Since the late 1990s, by contrast, SPF forecasts
are almost constant at 2.5%, despite significant fluctuations in median inflation.

1.3 Short-Term Unemployment

The traditional Phillips curve includes the aggregate unemployment rate. A grow-
ing number of researchers replace this variable with the short-term unemployment
rate—usually defined as the percentage of the labor force unemployed for less than
27 weeks—and argue that this modification helps explain the missing deflation.

The rationale for this specification is that the long-term unemployed “are on the
margins of the labor force” (Krueger, Cramer, and Cho 2014). These workers are
unlikely to find jobs because they are unattractive to employers and because they
do not search intensively for work. As a result, only the short-term unemployed
create an excess supply of labor and put downward pressure on wage growth and
inflation.

Figure 2 shows how this reasoning helps explain the missing deflation. Long-term
unemployment rose sharply over 2008–9, so the rise in total unemployment was
unusually large compared to the rise in short-term unemployment. Long-term unem-
ployment has continued to be unusually high relative to short-term unemployment
even as total unemployment has returned to prerecession levels. Overall, labor-market
slack since 2008 is less severe if it is measured by short-term rather than total unem-
ployment, so the Phillips curve predicts a smaller fall in inflation in this case.
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LONG-RUN INFLATION EXPECTATIONS?

Which inflation expectations should be used?

Ball and Mazumder (2019) use long-run SPF inflation forecasts

Doesn’t New Keynesian model say one should use one-period-ahead

inflation expectations?

Can one just pick whatever one want’s?

We will come back to this (when discussing cross-sectional papers)
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LONG-RUN INFLATION EXPECTATIONSLAURENCE BALL AND SANDEEP MAZUMDER : 115

FIG. 1. Long-Term SPF Inflation Expectations versus Four-Quarter Moving Average of Median Inflation, 1985–2015.

This idea goes in the right direction for explaining the missing deflation. According
to the accelerationist Phillips curve, a recession causes inflation to fall lower and lower
as long as unemployment exceeds the natural rate. With anchored expectations, a
period of high unemployment implies a low level of inflation but not an ever-falling
level.

The idea of anchored expectations predates the Great Recession. The Fed an-
nounced a formal inflation goal of 2% only in 2012, but research as far back as Taylor
(1993) finds that the Fed was implicitly targeting 2%. In the 2000s, Fed officials
began to suggest that their commitment to stable inflation “in both words and ac-
tions” had produced “a strong anchoring of long-run inflation expectations” (Mishkin
2007).

An important detail: The Fed’s target of 2% applies to inflation as measured by
the PCE (personal consumption expenditure) deflator excluding food and energy.
Since 1980, this measure of core PCE inflation has averaged about 0.5% less than
core CPI inflation (for both the weighted-median and ex-food-and-energy measures
of core CPI). We should expect, therefore, that expectations of core CPI inflation are
anchored at a level near 2.5%.

As many researchers have pointed out, the idea of anchored expectations receives
striking support from long-term inflation forecasts in the SPF. For the period from
1985 through 2015, Figure 1 shows the mean SPF forecast of CPI inflation over
the next 10 years, along with a four-quarter moving average of weighted median
inflation. From 1985 until the late 1990s, SPF forecasts drift down along with the
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PHILLIPS CURVE ESTIMATION

120 : MONEY, CREDIT AND BANKING

TABLE 1

AN EXPECTATIONS-AUGMENTED PHILLIPS CURVE, 1985–2015

πt = πe
t + α(us

t−1 − us,∗
t−1) + εt

α −0.756
(0.077)

DW 1.259
SE of Reg. 0.383
R

2
0.824

NOTE: OLS with Newey–West (1987) standard errors in parentheses. πt is median CPI inflation, πe
t is the average forecast of long-term CPI

inflation from the Survey of Professional Forecasters, us
t−1 is the average of the short-term unemployment rate from t − 1 to t − 4, and us∗

t−1
is the average of the natural rate of short-term unemployment from t − 1 to t − 4.

2.3 Results

Table 1 presents estimates of the Phillips curve in equation (5) for our 1985–2015
sample. The estimated coefficient on short-term unemployment is −0.76, which
means that a 1 percentage point rise in average short-term unemployment over the
previous four quarters reduces core inflation by about three quarters of a percentage
point.4

Our Phillips curve explains a large fraction of the variation in core inflation: the

R
2

is 0.82. The top panel of Figure 5 illustrates this good fit by plotting the actual
and fitted values of core inflation.

This fit partly reflects the fact that actual inflation follows the trend in SPF expected
inflation, which falls from 1985 to the late 1990s and then stabilizes. However, short-
term unemployment also explains a substantial part of inflation behavior. To see this

point, we move π e
t to the left side of (5) and compute the R

2
for this version of

the equation. This statistic—the fraction of the variation in πt − π e
t explained by

short-term unemployment—is 0.61. The bottom panel of Figure 5 plots the actual
and fitted values of πt − π e

t .
Notice that core inflation falls significantly during three parts of our sample: the

early 1990s, the early 2000s, and 2008–10. These periods align with the last three U.S.
recessions, when short-term unemployment was elevated. As a result, our Phillips
curve mostly explains the inflation declines.

In Table 2, we examine the stability of the Phillips curve by splitting the 1985–
2015 sample into three parts. The break dates are 1998, when the reduced-form
Phillips curve changed (as shown below); and 2008, the onset of the Great Recession.
There is no evidence of instability: the coefficient α is close to the full-sample
estimate of −0.76 in all three subsamples, and a Wald test fails to reject a constant α

(p = 0.81).

4. We have also estimated equation (4), our Phillips curve without the restriction of equal coefficients
on the four lags of us − us∗. The estimated coefficients on lags one through four, with standard errors in
parentheses, are −0.193 (0.144), −0.219 (0.209), 0.089 (0.275), and −0.444 (0.173). The sum of these
coefficients is −0.767, which is close to the estimated coefficient on us

t−1 − us∗
t−1 in Table 3.
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GOOD FIT! LAURENCE BALL AND SANDEEP MAZUMDER : 121

(a)

(b)

− eπ

π

π

FIG. 5. The Fit of the Expectations-Augmented Phillips Curve.

2.4 Short-term versus Total Unemployment

We depart from most previous research by including short-term rather than total
unemployment in our Phillips curve. Here we examine whether the data support
this choice by comparing three equations: our preferred Phillips curve with short-
term unemployment; a variation that includes total unemployment instead, with CBO
estimates of the natural rate; and a horserace regression that includes both short-
term and total unemployment. We estimate these equations for the entire 1985–2015
sample and for the three subsamples we examined before.
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FIG. 5. The Fit of the Expectations-Augmented Phillips Curve.

2.4 Short-term versus Total Unemployment

We depart from most previous research by including short-term rather than total
unemployment in our Phillips curve. Here we examine whether the data support
this choice by comparing three equations: our preferred Phillips curve with short-
term unemployment; a variation that includes total unemployment instead, with CBO
estimates of the natural rate; and a horserace regression that includes both short-
term and total unemployment. We estimate these equations for the entire 1985–2015
sample and for the three subsamples we examined before.
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STABLE ACROSS SUB-PERIODS

122 : MONEY, CREDIT AND BANKING

TABLE 2

STABILITY OF THE EXPECTATIONS-AUGMENTED PHILLIPS CURVE

πt = πe
t + α(us

t−1 − us,∗
t−1) + εt

1985Q1–1997Q4 1998Q1–2007Q4 2008Q1–2015Q4

α −0.702 −0.781 −0.795
(0.094) (0.228) (0.109)

DW 1.492 1.043 1.286
SE of Reg. 0.361 0.436 0.353
R

2
0.764 0.316 0.755

p-Value for stability 0.813

NOTE: OLS with Newey–West (1987) standard errors in parentheses. πt is median CPI inflation, πe
t is the average forecast of long-term CPI

inflation from the Survey of Professional Forecasters, us
t−1 is the average of the short-term unemployment rate from t − 1 to t − 4, and us∗

t−1
is the average of the natural rate of short-term unemployment from t − 1 to t − 4. The reported p-value is for a Wald test of the hypothesis
that α is equal in the three subsamples.

The results, reported in Table 3, yield two clear conclusions. First, for the entire
sample, the data say that short-term unemployment is the right variable in the Phillips

curve. When we replace short-term with total unemployment, the R
2

falls from 0.82
to 0.70. Most important, in the horserace regression, only short-term unemployment
matters: the coefficient on total unemployment is insignificant and has the wrong
sign.

Second, the strong results for the entire sample are driven primarily by the third
subsample–the Great Recession period from 2008 to 2015. For this period, the differ-

ence between the R
2
s with short-term and total unemployment is huge (0.76 versus

0.28), and the horserace regression again yields a total-unemployment coefficient with
the wrong sign. In contrast, for the first two subsamples, the fit of the Phillips curve
is similar with short-term and total unemployment, and the horserace regressions are
inconclusive. The results are similar when we pool the first two subsamples.5

These results reflect the collinearity between short-term and total unemployment
before 2008, which we saw in Figure 2. In interpreting our finding that short-term
unemployment belongs in the Phillips curve, we should bear in mind that it is driven
by a single historical episode, the Great Recession and the subsequent recovery.

3. THE CHANGING BEHAVIOR OF EXPECTATIONS

We have seen that a stable expectations-augmented Phillips curve fits the data from
1985 through 2015. Yet this result masks a sharp shift in the behavior of expectations.
Expected inflation, as measured by SPF forecasts, was backward-looking until the
late 1990s but then became anchored by the Fed’s inflation target.

5. A caveat is that the Newey–West (1987) standard errors in Table 3 may be unreliable for our short
subsamples. We address this issue in footnote 6.
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HAVE EXPECTATIONS BECOME MORE ANCHORED?

Anchored Expectations:

πe
t = 2.5 + εt

Backward-Looking Expectations:

πe
t =

1
1 − γ40 [(1 − γ)πt−1 + γ(1 − γ)πt−2 + ...+ γ39(1 − γ)πt−40] + εt

Nested Specification:

Weighted average with weight λ

Ball-Mazumder estimate this allowing for a break in λ

Estimated break date is 1998Q1
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ANCHORING OF EXPECTATIONS

LAURENCE BALL AND SANDEEP MAZUMDER : 125

TABLE 4

ANCHORED VS. BACKWARD-LOOKING EXPECTATIONS

πe
t = λ2.5 + (1 − λ) 1

1−γ 40 [(1 − γ )πt−1 + γ (1 − γ )πt−2 + . . . + γ 39(1 − γ )πt−40] + εt

1985Q1–2015Q4 (with 1998Q1 Break in λ)

λprebreak 0.067 0
(0.046)

λpostbreak 0.773 1
(0.066)

γ 0.875 0.859
(0.018) (0.017)

DW 0.357 0.312
SE of Reg. 0.189 0.203
R

2
0.940 0.930

NOTE: NLLS with Newey–West (1987) standard errors in parentheses. πe
t is the average forecast of long-term CPI inflation from the Survey

of Professional Forecasters, and πt is median CPI inflation. The break date of 1998Q1 is the quarter that produces the largest Wald statistic
for the hypothesis that λprebreak=λpostbreak .

fully backward looking to fully anchored. These restrictions do not substantially

reduce the fit of the equation: the R
2

falls by only 0.01, from 0.94 to 0.93.6

The estimate of the exponential parameter γ , which determines the adjustment
speed of expectations in the backward-looking model, is 0.88, or 0.86 when we
assume that λ switches from zero to one. These high values of γ support Gordon’s
view that long lags of inflation can influence expectations. With γ = 0.88, the sum
of coefficients on the first four lags is only 0.41, and the sum of the coefficients on
the remaining lags is 0.59.

Figure 6 illustrates the fit of our model of expectations. We show fitted values
based on our estimates of λ before and after 1998Q1 (Table 4, first column), and
when we assume that λ shifted from zero to one (Table 4, second column). The fitted
values in both cases are consistently close to the actual path of SPF expectations.

Figure 7 illustrates the shift in expectations in a different way. We estimate equation
(7), the pure backward-looking model, for the subsample 1985–97; the estimated γ is

6. The error term in our equation for π e is highly serially correlated, as indicated by the very low
Durbin–Watson statistics. The Newey–West (1987) standard errors reported in Table 4 are consistent, but
may have significant small-sample bias. As a robustness check, we address serial correlation by modeling
the error term as an AR-1 process and estimating the AR coefficient along with the parameters of the
π e equation by nonlinear least squares. The results are qualitatively similar to those in Table 4, except
the standard errors are larger. The sup-Wald test again identifies a change in λ in 1998Q1. The estimate
of λ prebreak is 0.115 (standard error of 0.075) and the estimate of λ postbreak is 0.799 (standard error
of 0.129). With OLS and a Newey–West (1987) covariance matrix, we reject the joint hypothesis that
λprebreak=0 and λpostbreak=1 (p = 0.002). When we assume an AR-1 error, the evidence against the joint
hypothesis is considerably weaker (p = 0.095). For the other equations in this paper, with π rather than
π e on the left side, serial correlation is less severe and modeling the errors as AR-1 has little effect on
our results. The only exception is in Table 3, where we examine short subsamples and small-sample bias
is presumably worse. In the horserace between short-term and total unemployment (Table 3, Line (3)),
OLS and Newey–West (1987) standard errors suggest that short-term unemployment wins in the second
as well as third subsample. In the second subsample, 1998–2007, total unemployment is insignificant and
short-term unemployment is borderline significant (t = 1.96). With an AR-1 error, both slack measures
are insignificant in the second subsample (t = 1.31 for short-term unemployment).
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Postbreak 1,

FIG. 6. Actual SPF Expectations versus Fitted Values with a Mix of Backward-Looking and Anchored Expectations,
Break in Weights in 1998Q1.

0.86. We use this equation to produce out-of-sample forecasts of expected inflation,
given the path of actual core inflation. These forecasts vary substantially, with a high
of 3.0% in 2008Q4 and a low of 1.5% in 2011Q1. If we fail to account for the
anchoring of expectations after 1997, we predict fluctuations in expected inflation
that did not occur.

It is perhaps not surprising that our data identify 1998 as the point at which inflation
expectations became anchored. Over 1998–2000, the Clinton/Internet boom pushed
unemployment to very low levels (in 2000Q4, the total unemployment rate was 3.9%
and the short-term rate was 3.5%). Yet inflation did not rise significantly, which
puzzled many observers (e.g., Rosenblum 2000). An anchoring of expectations helps
to explain the muted response of inflation to the late-1990s boom as well as to the
post-2007 recession.

4. A REDUCED-FORM PHILLIPS CURVE

Here we combine the expectations-augmented Phillips curve presented in Section 2
with the model of expectations in Section 3. The result is a reduced-form Phillips
curve that relates the inflation rate to its own lags, with coefficients that change when
expectations become anchored, and to short-term unemployment. Our estimates of
this equation are consistent with the two equations that underlie it.
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1985—97 1998—2015

FIG. 7. Actual SPF Expectations versus Backward-Looking Expectations: Fitted Values from 1985 to 1997 and Out-of-
Sample Forecasts for 1998–2015.

4.1 Deriving the Reduced Form

Equation (5) is our expectations-augmented Phillips curve, and equation (8) is our
model of expected inflation. If we substitute (8) into (5), the expected inflation term
is eliminated and we obtain:

πt = λ2.5 + (1 − λ)
1

1 − γ 40

[
(1 − γ )πt−1 + · · · + γ 39(1 − γ )πt−40

]

+α
(
us

t−1 − us∗
t−1

) + εt . (9)

In this equation, inflation depends on short-term unemployment and on a weighted
average of the constant 2.5 and an average of past inflation rates.

Equation (9) nests two common versions of the Phillips curve. If the parameter λ

is zero, then the inflation rate depends on past inflation rates, with weights that sum
to one, and on short-term unemployment. This case is similar to the accelerationist
Phillips curve of textbooks. If λ is one, then the lagged inflation terms disappear and
(9) becomes a relationship between the level of short-term unemployment and the
level of inflation—what Blanchard (2016) calls a “back to the sixties” Phillips curve.

When we estimated our model of expected inflation, equation (8), we found that
the parameter λ shifts sharply in the late 1990s, from near zero to approximately 0.8.
This means that expectations shift from fully backward-looking to mostly anchored.
The shift in equation (8) implies a corresponding shift in λ in equation (9): a change
from an accelerationist Phillips curve toward a 1960s Phillips curve. We therefore
test for such a shift.
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COIBION-GORODNICHENKO 15

Focus on “missing disinflation” during Great Recession

Argue that population explanations insufficient

Anchored inflationary expectations

Movements in natural rate

Flattening of the Phillips curve

New explanation:

Household inflation expectations rose in 2009-2013

If firm’s expectation the same, this can explain missing disinflation
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COIBION-GORODNICHENKO 15

πt = βEtπt+1 + κ(yt − yn
t ) + ηt

Baseline assumptions:

Output gap measure: Unemployment rate

yt − yn
t = ut

(Ignore natural rate un
t )

Expectations of inflation: backward looking

Etπt+1 =
1
4

(πt−1 + πt−2 + πt−3 + πt−4)

(Ignore discounting: β = 1)
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COIBION-GORODNICHENKO 15

πt − EπBack
t+1 = κut + ηt

Estimate by OLS for sample 1960Q1-2007Q4

Implicitly assuming that ηt ⊥ ut (i.e., ignoring supply shocks)

Consider alternative specifications later

See whether Great Recession “sticks out”
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Figure 1. The Missing Disinflation

Notes: Panel A shows the scatter plot of inflation surprises (  π  t   −  E  t   π  t  BACK  ) versus unemployment rate.   E  t   π  t  BACK   is 
calculated as in equation (2). Empty circles show observations for 1960Q1–2007Q3. Filled circles show observa-
tions for 2007Q4–2013Q1. The solid line shows predicted inflation surprises as a function of the unemployment 
rate in the linear regression. The inflation surprise for 2008Q4 is outside the range of the figure and is not reported. 
Panel B plots time series of the actual CPI inflation rate (annualized; solid thick line) and the CPI inflation rate pre-
dicted by the Phillips curve (equation (1); dashed line) which is estimated on the 1960Q1–2006Q3 sample.

Source: Coibion and Gorodnichenko (2015)
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Figure 1. The Missing Disinflation

Notes: Panel A shows the scatter plot of inflation surprises (  π  t   −  E  t   π  t  BACK  ) versus unemployment rate.   E  t   π  t  BACK   is 
calculated as in equation (2). Empty circles show observations for 1960Q1–2007Q3. Filled circles show observa-
tions for 2007Q4–2013Q1. The solid line shows predicted inflation surprises as a function of the unemployment 
rate in the linear regression. The inflation surprise for 2008Q4 is outside the range of the figure and is not reported. 
Panel B plots time series of the actual CPI inflation rate (annualized; solid thick line) and the CPI inflation rate pre-
dicted by the Phillips curve (equation (1); dashed line) which is estimated on the 1960Q1–2006Q3 sample.

Source: Coibion and Gorodnichenko (2015)
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movements during this period pushed inflation up despite the weak economy. The 
price of West Texas Intermediate (WTI) crude, for example, went from under 
40 dollars per barrel in early 2009 to over 100 dollars per barrel in early 2011, 
precisely the period during which inflation was significantly higher than expected 
from historical Phillips curve correlations. To assess whether changing oil prices 
can account for the unusual inflation dynamics during this period via shifts in 
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Figure 2. Robustness of the Missing Disinflation

Note: See notes for Figure 1 and the text for more details.

Source: Coibion and Gorodnichenko (2015)
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ALTERNATIVE SPECIFICATIONS

Survey expectations

CBO estimates of natural rate

Oil shocks

Help address alternative explanations:

Anchoring of inflation expectations

Movements in natural rate

Role of supply shocks
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movements during this period pushed inflation up despite the weak economy. The 
price of West Texas Intermediate (WTI) crude, for example, went from under 
40 dollars per barrel in early 2009 to over 100 dollars per barrel in early 2011, 
precisely the period during which inflation was significantly higher than expected 
from historical Phillips curve correlations. To assess whether changing oil prices 
can account for the unusual inflation dynamics during this period via shifts in 
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Figure 2. Robustness of the Missing Disinflation

Note: See notes for Figure 1 and the text for more details.

Source: Coibion and Gorodnichenko (2015) – SPF forecast over next four quarters.
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Figure 3. Does the Missing Disinflation Reflect Structural Unemployment?

Notes: Panel A plots quarterly levels of the unemployment gap (the difference between actual unemployment and 
the CBO estimate of the short-term natural rate of unemployment) against quarterly deviations of inflation from 
expected inflation (measuring the latter as the average inflation rate over the previous four quarters). The trend line 
uses data from 1960Q1 to 2007Q3. The predicted natural rate of unemployment in panel B is estimated as follows. 
First,  U E  t   − U E  t  n  = α + β ( π  t   −  E  t   π  t+1  )  +  ε  t    is estimated on the 1960Q1–2007Q3 sample, where  U E  t    is the rate 
of unemployment,  U E  t  n   is the natural rate of unemployment from the CBO,   E  t   π  t+1    is the backward-looking mea-
sure of inflation expectations. Second, predicted value of the natural rate of unemployment is     ̂  UE    t  

n
  = U E  t   −  α ̂   −  

 β ̂   ( π  t   −  E  t   π  t+1  )  . The solid line shows the path of     ̂  UE    t  
n
  , while the shaded region shows the 95 percent confidence 

interval for the predicted value. The solid line with circle markers is the natural rate of unemployment from the 
CBO. The dashed line shows the path of actual unemployment rate.

Source: Coibion and Gorodnichenko (2015)
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Figure 3. Does the Missing Disinflation Reflect Structural Unemployment?

Notes: Panel A plots quarterly levels of the unemployment gap (the difference between actual unemployment and 
the CBO estimate of the short-term natural rate of unemployment) against quarterly deviations of inflation from 
expected inflation (measuring the latter as the average inflation rate over the previous four quarters). The trend line 
uses data from 1960Q1 to 2007Q3. The predicted natural rate of unemployment in panel B is estimated as follows. 
First,  U E  t   − U E  t  n  = α + β ( π  t   −  E  t   π  t+1  )  +  ε  t    is estimated on the 1960Q1–2007Q3 sample, where  U E  t    is the rate 
of unemployment,  U E  t  n   is the natural rate of unemployment from the CBO,   E  t   π  t+1    is the backward-looking mea-
sure of inflation expectations. Second, predicted value of the natural rate of unemployment is     ̂  UE    t  

n
  = U E  t   −  α ̂   −  

 β ̂   ( π  t   −  E  t   π  t+1  )  . The solid line shows the path of     ̂  UE    t  
n
  , while the shaded region shows the 95 percent confidence 

interval for the predicted value. The solid line with circle markers is the natural rate of unemployment from the 
CBO. The dashed line shows the path of actual unemployment rate.

Source: Coibion and Gorodnichenko (2015)
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NEW EXPLANATION

Expectations typically measured by SPF forecasts

But is this the way to go?

Perhaps firm expectations exhibit similar biases to household

expectations

Show that household expectations (Michigan survey) have quite
different properties from SPF

Overreact to gasoline prices
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well-proxied by professional forecasts. While one might expect very large firms 
to have professional forecasters on staff or to rely on the services of professional 
forecasters to guide their economic decisions, this need not be the case for small 
and medium enterprises for whom the gains from having precise information about 
aggregate conditions may be small (especially relative to local or industry-specific 
conditions), as in Mackowiak and Wiederholt (2009). For such firms, household 
forecasts could very well be a better proxy of their beliefs than professional forecasts.

Does it matter for the Phillips curve and the missing disinflation whether one 
assumes that firms hold beliefs closer to those of professional forecasters or house-
holds? We showed in panel E of Figure 1 that using professional forecasts of inflation 
did not meaningfully affect the estimated slope of the historical Phillips curve or the 
presence of missing disinflation during the Great Recession. In panel B of Figure 6, 
we present the Phillips curve relationship between the unemployment gap and the 
difference between CPI inflation and household expectations of inflation. Several 
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Figure 6. The Phillips Curve and the Missing Disinflation with Household Inflation Expectations

Notes: Panel B shows the scatter plot of inflation (CPI) surprises versus unemployment gap as well as fitted linear 
regressions for two subperiods. Panel C plots actual inflation rate (CPI) as well as inflation rate predicted by Phillips 
curves (equation (1)) estimated on the pre-Great Recession samples. Phillips curves are estimated with unemploy-
ment gap as the forcing variable. Panel D presents decomposition of differences between predicted inflation rates 
from Phillips curves (equation (1)) estimated with inflation expectations from the Michigan Survey of Consumers 
(MSC) and Survey of Professional Forecasters (SPF). “XYZ exp” denotes which inflation expectations are used 
(SPF or MSC), while “XYZ  κ ” denotes what data was used to estimate the slope of the Phillips curve. Phillips 
curves are estimated with unemployment gap as the forcing variable.

Source: Coibion and Gorodnichenko (2015)
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well-proxied by professional forecasts. While one might expect very large firms 
to have professional forecasters on staff or to rely on the services of professional 
forecasters to guide their economic decisions, this need not be the case for small 
and medium enterprises for whom the gains from having precise information about 
aggregate conditions may be small (especially relative to local or industry-specific 
conditions), as in Mackowiak and Wiederholt (2009). For such firms, household 
forecasts could very well be a better proxy of their beliefs than professional forecasts.

Does it matter for the Phillips curve and the missing disinflation whether one 
assumes that firms hold beliefs closer to those of professional forecasters or house-
holds? We showed in panel E of Figure 1 that using professional forecasts of inflation 
did not meaningfully affect the estimated slope of the historical Phillips curve or the 
presence of missing disinflation during the Great Recession. In panel B of Figure 6, 
we present the Phillips curve relationship between the unemployment gap and the 
difference between CPI inflation and household expectations of inflation. Several 
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Figure 6. The Phillips Curve and the Missing Disinflation with Household Inflation Expectations

Notes: Panel B shows the scatter plot of inflation (CPI) surprises versus unemployment gap as well as fitted linear 
regressions for two subperiods. Panel C plots actual inflation rate (CPI) as well as inflation rate predicted by Phillips 
curves (equation (1)) estimated on the pre-Great Recession samples. Phillips curves are estimated with unemploy-
ment gap as the forcing variable. Panel D presents decomposition of differences between predicted inflation rates 
from Phillips curves (equation (1)) estimated with inflation expectations from the Michigan Survey of Consumers 
(MSC) and Survey of Professional Forecasters (SPF). “XYZ exp” denotes which inflation expectations are used 
(SPF or MSC), while “XYZ  κ ” denotes what data was used to estimate the slope of the Phillips curve. Phillips 
curves are estimated with unemployment gap as the forcing variable.

Source: Coibion and Gorodnichenko (2015)
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INFLATION EXPECTATIONS

Three differences versus SPF:

No evidence of flattening

Flatter throughout

No evidence of missing disinflation!
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STOCK AND WATSON (2019)

Large variation across sectors in correlation between inflation and

cyclical component of real activity

Stronger correlation for well-measured, domestic components

In particular housing

Median inflation measure used by Ball-Mazumder 19 ends up

placing a lot of weigh on housing

Nakamura-Steinsson (Berkeley) Phillips Curve Sept 2021 66 / 68



MEASUREMENT OF HOUSING

Inflation measure for owner-occupied housing changed in 1983

pre-83: Changes in house prices and mortgage costs (interest rates)

post-83: Changes in rents

Makes a BIG difference for properties of CPI

CPI Research Series uses modern methodology back in time

(as do PCE and GDP deflators)
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WHAT IF WE USE OLD METHOD FOR RECENT PERIOD?
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Figure B.1: CPI Inflation Using Pre- and Post-1983 Housing Methodology
Note: This figure plots overall CPI inflation in the US (gray line) and our attempt at estimating what CPI
inflation would have been had the BLS not changed the methodology for calculating the shelter component
in 1983 (black line). We present these results for the sample period 1972 to 2018. The difference between
the gray and the black line before 1983 gives a sense for how accurately we can replicate the BLS’s pre-1983
methodology.

B.3.1 Sample Restrictions

We restrict the sample we use in several ways. First, we exclude from our sample price relatives

involving a product replacement when the size of the new product is unobserved. This reduces

sampling error in our price indexes. Second, we Winsorize price relatives that are larger than 10

or smaller than 0.1. Third, we drop quote lines that include collected prices that are smaller than

a tenth of a cent. A quote line includes all versions of a particular “quote-outlet” pair. Recall that

a “quote-outlet” pair represents a specific product in a specific location, such as a 2L bottle of Diet

Coke from the Westside Market at 110th Street in New York City.

Fourth, we drop observations associated with clearance sales at the end of a quote line. Intu-

itively, if products systematically go on sale, and then disappear from the data, this can lead to

a sharply declining price index (e.g., for women’s dresses) unless the product that exits is linked

with a new comparable product (next season’s similar women’s dress). To be precise, we drop ob-
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