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Abstract

�e recent weakening of the in�ation-unemployment tradeo� has instigated a debate on
whether the New Keynesian framework has outlived its usefulness. Understanding the source
of that structural change is crucial for proper monetary policy conduction. I estimate the
in�ation-unemployment tradeo� using newly assembled data on wages and unemployment
rates for 17 advanced economies since 1870. I show that the wage Phillips curve has always
been “alive and well” despite displaying a time-varying slope. Using the Phillips multiplier
framework, I show that the tradeo� becomes weaker in low price in�ation environments due
to a muted wage in�ation response to monetary policy.
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�e relationship between the slack in the economy or unemployment and in�ation was
a strong one 50 years ago … and has gone away. (…) At the end of the day, there has to
be a connection because low unemployment will drive wages up. Powell (2019)

1 Introduction

�e wage in�ation-unemployment tradeo� claims that changes in monetary policy push wage
in�ation and unemployment in opposite directions (Mankiw 2001). Such relation is traditionally
thought of in the form of a Phillips curve and is at the core of monetary policy. Most economists
recognize its existence, and central bankers rely on it to “transform” unemployment into in�ation
by making use of their policy interest rates (Barnichon and Mesters 2020b; Eser et al. 2020). Over
the last years, many have questioned the importance of both the wage and price Phillips curves,
arguing that they have �a�ened out of favor. A �a�er Phillips curve suggests that economic
activity has a smaller e�ect on in�ation. �erefore, central bankers’ ability to steer in�ation with
policy-induced changes becomes weaker. However, is this weaker wage in�ation-unemployment
tradeo� unique to the last two decades? Does the strength of the tradeo� vary over time and
di�er across states of the economy?

In this study, I revisit the historical relationship between wage in�ation and unemployment,
which is the focus of Phillips’ (1958) original work, to answer these two questions. My analysis
proceeds in four steps. First, I assemble annual historical data on nominal wages and unemploy-
ment rates since 1870 for 17 advanced economies. Second, I uncover considerable variation in
the wage Phillips curve slope over time and �nd that its recent �a�ening is not a unique feature
of the last 150 years. �ird, based on carefully identi�ed monetary policy shocks, I show that
monetary interventions have large and signi�cant e�ects on wage in�ation and unemployment
rates. Finally, I show that changes in the price in�ation environment possibly shape the wage
in�ation-unemployment tradeo�. �e data suggest that the tradeo� is weaker in times of low
price in�ation, which is consistent with the New Keynesian model’s predictions (Benati 2007).

I start by reporting time-varying estimates of a micro-founded panel wage Phillips curve, in
the spirit of Galı́ (2011). I provide evidence that the wage Phillips curve has always been “alive and
well”. Interestingly, similar to the last two decades, it was �a�er during the Gold Standard. �is
novel �nding suggests that the recent weakening of the wage in�ation-unemployment tradeo�
is not a unique feature of the last 20 years. �us, it is essential to use historical data to be�er
understand what shapes the relationship between these two macroeconomic variables. Further-
more, I �nd that there is a correlation between periods characterized by a low price in�ation and
a �a�er slope.

�ese results carry on in a se�ing without the straitjacket of any assumed functional relation
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between wage in�ation and unemployment. To be precise, I estimate a Phillips multiplier in the
spirit of Barnichon and Mesters (2020b), which is related to the impulse response-based statistic
presented in Galı́ and Gambe�i (2020). �e main idea is to trace the evolution over time of the dy-
namic wage in�ation-unemployment multiplier by comparing their impulse response functions
to a monetary policy shock. While on impact the multiplier is undetermined, at longer horizons
the statistic becomes negative and statistically signi�cant. Such a large negative tradeo� implies
that a transitory policy-induced change in unemployment has a persistent e�ect on wage in�a-
tion and therefore, that central banks have su�cient ability to steer in�ation with conventional
monetary policy tools.

Finally, I test the hypothesis that low price in�ation weakens the wage in�ation-unemployment
tradeo� using a state-dependent local projection instrumental variable approach. �e results
show that, at longer horizons, the tradeo� is smaller in periods of low price in�ation. �us, rein-
forcing the idea that policymakers’ ability to explore this tradeo� is impaired in a low in�ation
environment.

By revisiting the historical relationship between wage in�ation and unemployment, this paper
aims at contributing to three strands of literature. First, this study adds to the classical literature
of the Phillips curve (Phillips 1958). Using long-run data for a panel of 17 countries, I expand the
�ndings of a Phillips curve which is “alive and well” documented not only in the US (Coibion and
Gorodnichenko 2015; Blanchard 2016; Hazell et al. 2020; Höynck 2020; Del Negro et al. 2020), but
also in Europe (Levy 2019; Onorante et al. 2019) and even worldwide (Coibion et al. 2019).1

In the current empirical literature, there is a large amount of sampling uncertainty with di�er-
ent researchers using di�erent data vintages to compute Phillips curves (Mavroeidis et al. 2014).
�is work introduces two newly assembled historical data series on unemployment rates and
wages for a set of 17 countries and a clean identi�cation strategy in the hope of taking one step
further to an empirical consensus. �e use of such a long-run panel is of utmost importance
because it allows uncovering whether the in�ation environment is indeed a historical driver of
the wage in�ation-unemployment tradeo�. Moreover, it also allows exploring more variation in
wage in�ation, thereby reducing the results’ sensitivity to the data vintage that arises when us-
ing, for example, only one country and recent data. To the best of my knowledge, this is the �rst
paper to bring such a historical perspective to the debate on the wage in�ation-unemployment
tradeo�. Such an approach keeps up with the recent trend of using long-run and cross-country
perspectives to inform central debates in monetary and �nancial policy as in Reinhart and Rogo�
(2009) and Schularick and Taylor (2012).

�is work also contributes to the literature about the e�ects of monetary policy using long
1A good summary of the literature since the inception of the Phillips curve can be found in Gordon (2011), while

more recent discussions can be found in Mavroeidis et al. (2014) and Coibion et al. (2018).
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run panel data (Alpanda et al. 2019; Jordà et al. 2019). By using the trilemma instrumental variable
(IV) to identify the e�ect of monetary policy, I build not only on the seminal work of Di Giovanni
et al. (2009) but also on recent studies by Jordà and Nechio (2020) and Schularick et al. (2020).
Moreover, this paper applies the Phillips multiplier statistic which was �rst presented in the
study of Barnichon and Mesters (2020b) and applied by Lane (2019), who estimated it respectively
for the US and the UK, and the Eurozone. �is paper’s novelty lies in applying the state-of-art
methodology to a historical se�ing with long run data series that allows testing the response
of wage in�ation and unemployment rates to a monetary policy surprise, and whether these
responses are state-dependent.

Finally, this paper’s empirical �ndings resonate with recent theoretical developments that
link the wage in�ation-unemployment tradeo� to the level of price in�ation. According to the
New Keynesian model, an increase (decrease) in trend in�ation should cause an increase (de-
crease) in the frequency of price adjustment, leading to a decrease (increase) in the steepness
of the wage Phillips curve (Ball et al. 1988; Benati 2007). �is rationale that low price in�ation
weakens the wage in�ation-unemployment tradeo� is consistent with two other strands of the
literature, namely the state-dependent pricing (Costain et al. 2019) and the nominal price rigidities
literatures (Tobin 1972; Benigno and Ricci 2011; Daly and Hobijn 2014).

Since Ball et al. (1988), the empirical literature has not paid enough a�ention to this low price
in�ation mechanism. Some notable exceptions are Benati (2007), who documented a positive
correlation between the time-varying average gain of real activity and in�ation, Vavra (2014),
who rejected a New Keynesian Phillips curve with constant in�ation output tradeo� in favor of a
slope that increases with microeconomic volatility, and Gertler and Hofmann (2018), who found a
weak money-in�ation link in regimes characterized by low in�ation. I complement these �ndings
by showing a negative and strong correlation between a time-varying Phillips curve and price
in�ation, and also by estimating a weaker wage in�ation-unemployment tradeo� in times of low
price in�ation.

�e remainder of this paper is structured as follows. Section 2 introduces the data and presents
the descriptive statistics. Section 3 describes the empirical strategy. �e results are presented in
Section 4, and Section 5 concludes.

2 Data and Descriptive Statistics

2.1 Data

I construct a new historical dataset composed of wage in�ation and unemployment rates se-
ries that go as far as the nineteenth century in order to uncover the historical tradeo� between
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wage in�ation and unemployment. �e newly assembled yearly data include a wage index mea-
sure and the unemployment rate for 17 advanced economies — Australia, Belgium, Canada, Den-
mark, Finland, France, Germany, Italy, Japan, the Netherlands, Norway, Portugal, Spain, Sweden,
the United Kingdom, and the United States. �e sample spans from 1870 to 2017. Table A.1
summarizes the data coverage by country.2 Before the Bre�on Woods epoch, only annual data
is available for both variables, so using panel data to study the wage in�ation-unemployment
tradeo� is of paramount importance.

When possible, the unemployment rate is de�ned as the percentage of unemployed in the total
labor force. According to Rasmussen and Pontusson (2018), most countries had no unemployment
insurance system until a�er the World Wars. Hence, citizens without a job had li�le incentive to
enroll in a labor bureau since there was no compulsory unemployment insurance.

�e earlier data, which comes mainly from Mitchell (2013), Tabin and Togni (2013), Maddison
(1982), and Galenson and Zellner (1957), build upon the previous caveat and present unemploy-
ment rates within smaller subsets of the active population such as trade unions or within people
insured against unemployment. �e underlying assumption is that the unemployment growth
rates within smaller subsets of the active population are the same (or at least, highly correlated)
as the national unemployment growth rate.

�e most recent data follows the preferred de�nition and is based on either the Current Pop-
ulation Survey or the EU Labour force survey from the International Labour Organization (ILO-
STAT). As a complement, data from the National Statistics agencies ensure the robustness of the
series.

When possible, the wage series are an index of the average earnings of all employees. How-
ever, the earlier data may build upon series of speci�c sectors according to their availability. I
construct this nominal index using old publications of statistical o�ces, �nancial history books,
and articles. �e most recent data is based on the International Monetary Fund (IMF) wage index
series and the Organization for Economic Cooperation and Development (OECD).

�e remaining macroeconomic data series used in this paper, such as the price in�ation series,
come from the Macrohistory Database (Jordà et al. 2017).

2.2 Descriptive Statistics

Table 1 lists selected summary statistics of the dataset for the entire sample and �ve separate
periods. Appendix B explains the purpose of such time division. Both wage and price in�ation
series are computed as growth rates of nominal indices. �e average wage in�ation rate for
the entire sample is 5.04%, almost two percentage points above the average price in�ation. On

2All data sources and further description of their construction are provided in the Online Data Appendix.
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average, the unemployment rate throughout the sample is 5.49%.

Table 1: Descriptive statistics

N Mean Std. Dev. Min Max
1870-1913
Unemployment rate 223 4.08 2.75 0.20 18.40
Wage in�ation 223 1.68 2.63 -6.71 10.26
Price in�ation 223 0.39 3.21 -10.94 11.56
1920-1938
Unemployment rate 268 7.17 4.99 0.60 24.90
Wage in�ation 268 1.26 8.63 -27.72 43.97
Price in�ation 268 -0.29 7.23 -18.45 30.43
1946-1971
Unemployment rate 416 2.51 1.77 0.04 9.92
Wage in�ation 416 7.71 5.10 -10.78 35.29
Price in�ation 416 4.07 3.79 -6.87 20.38
1972-1994
Unemployment rate 391 6.40 4.00 0.04 24.21
Wage in�ation 391 9.23 6.23 -1.08 32.28
Price in�ation 391 7.50 5.45 -0.71 37.88
1995-2017
Unemployment rate 391 7.42 3.74 2.12 26.09
Wage in�ation 391 2.53 1.70 -3.40 7.72
Price in�ation 391 1.71 1.18 -1.35 5.24
Total
Unemployment rate 1689 5.49 4.07 0.04 26.09
Wage in�ation 1689 5.04 6.31 -27.72 43.97
Price in�ation 1689 3.14 5.32 -18.45 37.88

Notes: �is table presents selected summary statistics for the unemployment rate, wage in�ation, and price in�ation.
All statistics are expressed in percentages and do not include the war periods (1914-1919 and 1939-1945) or the
German hyperin�ation episode (1920-1925). �is table uses only country-year observations for which there is data
on the three variables. Table A.2 presents the descriptive statistics of the unrestricted sample.

In the wake of the Great Recession, it was surprising to observe how stable and low the
in�ation rates were (Miles et al. 2017). In fact, to observe such a pa�ern, one has to go back more
than 100 years when most of the studied countries were part of the Gold Standard agreement (see
Table B.1).

Moreover, although only 7 out of the 17 countries in the sample are explicit in�ation targeters
(Svensson 2010), Table 1 indicates that using price in�ation as the nominal anchor instead of the
price of gold makes the volatility of price and wage in�ation smaller albeit the higher means.3

3�e higher means should come without surprise given that targeting the price of gold implicitly yields a zero
in�ation expectation, contrary to a 2% in�ation target.
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Hence, the in�ation targeting regime successfully keeps in�ation under control with the lowest
volatility ever observed.

Furthermore, Figure A.1 summarizes the data’s cross-country trends by plo�ing a time-varying
estimate of the mean wage in�ation and the mean unemployment rate for the 17 countries using
a 10-year rolling window. In general, it points to a strong negative co-movement between the
two variables, which is also corroborated at the country level in Table A.3. Nevertheless, during
the Gold Standard and the last twenty years, wage in�ation and unemployment series were very
stable, suggesting a much weaker co-movement.

2.3 Historical Wage Phillips Curves

To give more structure to the previous exploratory analysis, I turn my a�ention to the wage
Phillips curve across historical periods. I depart from the wage Phillips curve derived from the
micro-founded New Keynesian model presented in Galı́ (2011) and estimate the following equa-
tion:

πwc,t = α + ϕuc,t + γπpc,t−1 + µc + εc,t (1)

where πwc,t denotes the annual wage in�ation in country c at time t; α is a constant; uc,t denotes
the unemployment rate in country c at time t; πpc,t−1 is the lagged price in�ation, the measure by
which wages are indexed; and εc,t is an error term proxying for time-varying cost-push shocks
to wages.4 �e twist of exploring the Phillips curve using a panel approach has been recently
explored by Coibion et al. (2019), Levy (2019), De Schryder et al. (2020), and Hazell et al. (2020)
at both national and regional levels. Following the empirical literature, I include time-invariant
country �xed e�ects µc to account for di�erent local trends.

Here, I implicitly assume that, when there is no reoptimization, wages are indexed to (πpc,t−1),
where γ represents the degree of indexation on past price in�ation.5 Given an increase in the
price level in t− 1, workers bargain for a higher wage in t due to an increase in the cost of living
in t − 1. From Table A.3, we can see a correlation between price in�ation in t − 1 and wage
in�ation in t of more than 0.5 for almost all the countries.

Figure 1 shows the time-varying estimates of its slope (ϕ) based on the Panel-OLS regression
of Equation (1) using a 20-year rolling window. �e estimates support the low in�ation hypothesis

4�e majority of the literature argues for the use of the unemployment gap instead of its level. However, that
approach ignores the problem of measurement error arising from the computation of a natural unemployment rate.
In my se�ing, due to the use of historical data, I believe that the la�er poses a bigger threat because it is not possible
to use detailed data to get the best estimates of the natural unemployment rate.

5Another possible interpretation is that �rms look at the previous period price in�ation as a good measure of
in�ation expectations, which then a�ects their decision in changing both their products’ prices and workers’ wages.
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which proposes that the slope of the wage Phillips curve is signi�cantly �a�er following periods
of low price in�ation.

Figure 1: Panel-OLS 20-year Rolling Window
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Notes: �is �gure plots a time-varying estimate of the slope of the wage Phillips curve (parameter ϕ, in Equation (1)),
using OLS and annual data from 1870 to 2017 for all 17 countries in the main sample according to data availability
as described in Table A.1. It is computed based on a rolling OLS regression using a 20-year window and displays a
90% con�dence band.

�ere are three key features from Figure 1 which deserve to be highlighted. First, it displays
the consecutive steepening and �a�ening of the wage Phillips curve a�er the end of the Bret-
ton Woods agreement. �is pa�ern is already well documented, especially for the US (Ball and
Mazumder 2011; Blanchard et al. 2015; Blanchard 2016; Galı́ and Gambe�i 2020). However, the
fact that I am using a panel of 17 advanced economies to perform this analysis might indicate
that this �a�ening could be considered a global phenomenon.

Second, the wage Phillips curve was also �a�er during the Gold Standard period and the
beginning of the Bre�on Woods epoch. �is novel �nding suggests that the recent weakening of
the wage in�ation-unemployment tradeo� is not a unique feature of the last 20 years.

�ird, it seems that during periods of low price in�ation, the slope of the wage Phillips curve
becomes �a�er. One potential explanation for this correlation is the low in�ation hypothesis.
During the majority of the three periods shaded in gray, in�ation was strongly anchored either
to the price of gold or to a composite price measure (CPI), and thus, countries experienced a
persistent low price in�ation environment (as we saw in Table 1). Consequently, �rms adjusted
prices and wages less o�en (Gagnon 2009; Nakamura et al. 2018) and promoted a disconnect
between wage in�ation and movements in the labor market.
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3 Empirical Strategy

�e literature has extensively documented the empirical challenges in estimating both the
price and wage Phillips curves (Galı́ 2011; Mavroeidis et al. 2014; McLeay and Tenreyro 2020)
and, more generally, the wage in�ation-unemployment tradeo� which is at the center of this work
(Barnichon and Mesters 2020b; Galı́ and Gambe�i 2020). �e main concern is the simultaneity
bias arising from the correlation between the measures of economic slack and in�ation with the
error term. Departing from an AS-AD model framework, cost-push shocks might a�ect both
the dependent and independent variables. �ese might be either shocks to input prices such as
imported goods, oil and other important commodities, or input quantities such as a freeze in raw
materials production or even wars which drain the labor force.

Furthermore, McLeay and Tenreyro (2020) made the case that the empirical disconnect be-
tween in�ation and economic slack is expected to be emphasized when monetary policy is set
optimally. Even absent of supply shocks, a purely in�ation targeting central bank would neutral-
ize any aggregate demand �uctuations to achieve constant in�ation at its target. Hence, inducing
a negative correlation between price in�ation and economic slack and making it harder to uncover
the true relationship between them. �e wage in�ation-unemployment tradeo� is less prone to
this later criticism because many central banks do not explicitly target the unemployment rate.
�is observation is undeniably true for the majority of the sample in this study, only two central
banks (from the USA and Australia) started targeting unemployment in recent decades.

Acknowledging these issues, I use monetary policy shocks to identify the wage in�ation-
unemployment tradeo� in the same spirit as Jordà and Nechio (2020).6 To be precise, I apply the
trilemma IV, strategy pioneered by Di Giovanni et al. (2009) and recently applied by Jordà et al.
(2019) and Schularick et al. (2020). �is allows taking advantage of the fact that economies with
�xed exchange rates and under perfect capital mobility are unable to implement independent
monetary policies.

When a country pegs its exchange rate, its interest rate from then on has to closely follow
that of the base country; otherwise, there will be unsustainable capital out�ows. Moreover, since
changes in the base country’s interest rate are mainly determined by the base country’s eco-
nomic conditions, their variation is exogenous to the economic conditions in the pegged coun-
tries. Notwithstanding, in order to isolate unpredictable movements in the base country’s interest
rates ∆rb, I also subtract the predicted changes in the base country’s interest rate ∆r̂b.7

6Another possibility would be using the current and lagged level of real government purchases of goods and
services as an instrument (Roberts 1995; Barnichon and Mesters 2020a).

7To predict ∆r̂b, I follow Jordà et al. (2019) and use the �rst lags of the growth rates of GDP, consumption,
investment, stock prices, and credit (all CPI de�ated), as well as changes in nominal long-term interest rates, nominal
short-term interest rates, the CPI in�ation rate, and the current account-to-GDP ratio.
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�e trilemma IV, zc,t, for local policy rate changes, ∆rc,t, can only be computed when a coun-
try’s exchange rate is �xed with respect to a base country b and is thus de�ned as follows:

zc,t ≡ (∆rb(c,t),t −∆r̂b(c,t),t)× kc,t (2)

where c and t are the country and year indices, respectively; b(c, t) denotes country c’s base
country in year t; ∆rb(c,t),t −∆r̂b(c,t),t can be interpreted as a Taylor residual of the base country
b(c, t); and kc,t is the degree of capital openness from �inn et al. (2011), this index ranges from
0 to 1, with 0 indicating a low degree and 1 a high degree of capital mobility.

Table 2 shows that the trilemma IV is closely aligned with changes in pegs’ domestic short-
term rates and is thus relevant. �e instrument exhibits a highly signi�cant slope coe�cient of
approximately 0.64 over the full sample and both the pre- and post-World War II periods.

Table 2: First-Stage of trilemma IV

Dependent No controls With controls
variable: ∆rit All years Pre-WW2 Post-WW2 All years Pre-WW2 Post-WW2

trilemma zi,t 0.57∗∗∗ 0.41∗∗∗ 0.65∗∗∗ 0.64∗∗∗ 0.64∗∗∗ 0.63∗∗∗
(0.08) (0.09) (0.09) (0.08) (0.14) (0.09)

t-statistic [7.50] [4.42] [7.64] [7.90] [4.43] [6.69]
Observations 1233 505 728 930 215 715

Notes: �is table presents the �rst-stage estimates of the trilemma IV on the country’s interest rate. �e standard
errors are in parentheses and the T-statistics are in square brackets. �e full sample covers 1870–2017, excluding the
World Wars and the German hyperin�ation episode. �e pre-WW2 sample covers 1870–1938, excluding 1914–1919,
while the post-WW2 sample covers 1948–2017. �e estimates in the last three columns (with controls) include
country �xed e�ects and two lags of wage in�ation and unemployment rate. In addition, I include world GDP
growth to capture global cycles.

Another main challenge that persists even a�er correcting for endogeneity is speci�cation
uncertainty. One can think of estimating a non-parametric version of the Phillips curve without
the straitjacket of any ad-hoc functional relation between in�ation and economic slack (Galı́ and
Gambe�i 2020). Inspired by the �scal multiplier literature (Ramey and Zubairy 2018), Barnichon
and Mesters (2020b) proposed estimating a Phillips multiplier de�ned as the expected cumulative
change in in�ation caused by a demand shock that a�ects expected unemployment. �is statistic
directly captures the central bank’s in�ation-unemployment tradeo� across di�erent horizons,
which is consistent with the de�nition of Mankiw (2001).

In the following section, I start by tracing the e�ect of a one percentage point surprise increase
in policy rates on average wage in�ation and average unemployment rate. To be precise, I esti-
mate impulse response functions (IRFs) by making use of a panel local projections instrumental
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variable (Panel LP-IV) approach (Jordà 2005; Stock and Watson 2018) as follows:

X̄c,t:t+h = αXc,h + βXh zc,t + ζXh Wc,t + eXc,t+h (3)

where X̄c,t:t+h ≡ 1
h

∑h
j=0Xc,t+j is either the average value of wage in�ation or the unemploy-

ment rate over [t, t + h], αXc,h denotes country �xed e�ects, zc,t is the trilemma IV as introduced
in Equation (2), and Wc,t is a vector of controls including the world GDP growth and two lags of
wage in�ation and unemployment.8 To remove potential extreme values, throughout the analysis
I remove the war periods and observations for which yearly wage in�ation is above 50%.9

Building on these IRFs, I estimate the Phillips multiplier as in Barnichon and Mesters (2020b).
�e Phillips multiplier (Ph) can be estimated using a Panel LP-IV approach from the following
cumulative regression:

h∑
j=0

πwc,t+j = αc,h + Ph
h∑
j=0

ûc,t+j + ζhWc,t + εc,t+h (4)

where αc,h denotes country �xed e�ects; Wc,t is the same vector of control variables as in
Equation (3); and

∑h
j=0 ûc,t+j is instrumented by the trilemma IV, zc,t, the exogenous changes in

the short-term interest rate in country c. �ese monetary shocks are orthogonal to supply shocks
and to the natural unemployment rate under the common assumption that monetary policy is
neutral under �exible prices (Galı́ 2015). �rough this IV approach, the Phillips multiplier allows
estimating the tradeo� (i) without bias from confounding supply shocks and (ii) without the need
to measure the natural unemployment rate.

Intuitively, the Phillips multiplier, Ph, measures the impact of a policy that induces 1 per-
centage point increase in unemployment on cumulative wage in�ation. A negative multiplier
(Ph < 0) indicates that a transitory increase in unemployment yields a persistent wage in�ation
decrease. In other words, central banks can trigger a persistent change in wage in�ation at a �nite
unemployment cost through a transitory increase in their policy interest rates, which is exactly
the type of tradeo� monetary policymakers want to explore.

�e impulse response functions from Equation (3) are estimated in such a way that we can

obtain the Phillips multiplier directly from Ph ≡
βπ

w

h

βuh
. �e advantage of doing the one-step esti-

mation of the Phillips multiplier in Equation (4) is to obtain the correct con�dence bands directly.
Nevertheless, the two-step estimation is consistent once the samples are matched (Ramey and
Zubairy 2018).

8Please note for later reference that I include a global real GDP growth variable to parsimoniously remove global
business cycle e�ects as including time-�xed e�ects would require over a hundred additional parameter estimates.

9Alternatively, I trimmed the �rst and last percentiles of wage in�ation and results go through.
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4 Results

Can central banks “transform” unemployment into in�ation (and vice-versa) through their
policy interest rates? And, if so, is this tradeo� undermined by a low price in�ation environment?
�is section presents the answers provided by the empirical results. I begin by reporting that the
central bank’s ability to control in�ation depends on the unemployment cost of reducing in�ation
and that its ability is high when considering the full sample. In a second step, I uncover that this
ability is impaired when the economy is in a low price in�ation environment.

4.1 Phillips multiplier

Figure 2 displays my estimate for the Phillips multiplier over a 10-year horizon (Figure 2a),
its F-statistic (Figure 2b), and the underlying impulse responses (Figure 2c). �e statistic is ini-
tially undetermined, decreasing over the horizon and becomes signi�cantly negative a�er 6 years,
diverging further on. A 1 percentage point (p.p.) policy-induced increase in cumulative unem-
ployment leads to a 1.7 p.p. decrease in cumulative wage in�ation 10 years a�er the shock.10

As Barnichon and Mesters (2020b) noted, a large tradeo� in the longer-run implies that a
transitory policy-induced change in unemployment has a persistent e�ect on wage in�ation.
Hence, Figure 2a suggests that, over the last 150 years, central banks had su�cient ability to
steer in�ation.

Figure 2b reports the Olea and P�ueger (2013) F-statistics from the �rst-stage regression of
Equation (4) and documents that monetary policy shocks are correlated with cumulative unem-
ployment. Since the F-statistic estimates are not above the threshold of Olea and P�ueger (2013)
but are still above 5 for most periods, I rely on weak instrument robust methods to compute the
con�dence bands of the Phillips multiplier. I compute 90% Anderson and Rubin (1949) con�dence
bands that are robust to weak instruments and display them in dashed lines in Figure 2a.11

Figure 2c decomposes the Phillips multiplier into the response of both the average wage in�a-
tion and average unemployment rate to a monetary policy surprise. While the average unemploy-
ment response starts mean-reverting a�er horizon t = 7, the average wage in�ation cumulative
response decreases persistently. �is implies that a�er the shock, the Phillips multiplier keeps
decreasing over time and there is an exploitable tradeo� between unemployment and wage in-
�ation.12

10In the short-term, the multiplier cannot be interpreted because the value of one of the impulse responses is very
close to zero. �e uncertainty in the estimation is in line with what Barnichon and Mesters (2020b) also report.

11While the asymptotic distribution of the AR statistic does not depend on the strength of the instrument, the
con�dence bands of the Phillips multiplier will be larger when the instrument is weaker.

12For a more complete analysis, Figure A.2 reports the impulse responses on the rates di�erentials instead of their
averages.
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Figure 2: Phillips multiplier and IRFs
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Notes: Phillips multiplier estimations using the trilemma IV as instrument, using a matched sample of
approximately 800 observations, and controlling for two lags of unemployment and wage in�ation, coun-
try �xed e�ects, and world GDP growth as explained in Equation (4). For the multiplier (upper-le�), the
shaded area corresponds to the 90% con�dence interval implied by the normal limiting distribution of
the 2SLS estimator, while the dashed lines correspond to the two-sided 90% Anderson-Rubin con�dence
sets robust to weak instruments. �e F-statistics (upper-right) are computed using the method presented
in Olea and P�ueger (2013). �e impulse responses (bo�om panels) for average wage in�ation and un-
employment are obtained from the OLS regressions (3) and display 90% con�dence sets.

4.2 Does low price in�ation weakens the Phillips multiplier?

Research on the wage in�ation-unemployment tradeo�, traditionally inferred from a Phillips
curve, pointed to the hypothesis that an increase (decrease) in trend in�ation should lead to
an increase (decrease) in the frequency of price adjustment, thereby decreasing (increasing) the
steepness of the wage Phillips curve (Ball et al. 1988; Benati 2007).

Building on the previous Phillips multiplier analysis, I now test whether the wage in�ation-
unemployment tradeo� is shaped by a low price in�ation environment. �e baseline speci�cation
is augmented to include an interaction term that separates periods characterized with low against
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high price in�ation. �erefore, I estimate a state-dependent Phillips multiplier as follows:

h∑
j=0

πwc,t+j =αc,h + Ic,t

[
P(I)
h

h∑
j=0

ûc,t+j + ζ
(I)
h Wc,t

]

+ (1− Ic,t)

[
P(1−I)
h

h∑
j=0

ûc,t+j + ζ
(1−I)
h Wc,t

]
+ εc,t+h

(5)

where Ic,t is an indicator of low price in�ation de�ned as a dummy variable, which is equal
to one for periods when countries experienced lagged price in�ation below the threshold of 2%
and above -2% (Ii,t = 1 if −2% < πpi,t−1 < 2%) and equal to 0 when countries experienced high
price in�ation (Ii,t = 0 if 2% ≤ πpi,t−1 < 40%). �is exercise allows comparing the evolution
of the Phillips multiplier in times of low versus high price changes and directly test whether
P(I)
h = P(1−I)

h .
�e choice of the 2% threshold can be rationalized by the in�ation target strategy of many of

the central banks present in the analyzed sample. According to Table B.1, over the last 20 years
of the sample, most central banks were targeting in�ation either implicitly or explicitly. Most of
them disclaimed that their goal was to achieve in�ation close to or even below 2%.

Figure 3 displays the estimates of both the baseline and state-dependent Phillips multipliers
over a 10-year horizon (Figure 3a), their F-statistics (Figure 3b), and their underlying impulse
responses (Figure 3c) in periods of high and low price in�ation.

Figure 3a displays a smaller Phillips multiplier in times of low in�ation and a higher multiplier
in times of high in�ation. In addition, Table A.4 reports both multipliers and the weak instrument
robust Anderson-Rubin p-values of their di�erences. �e table shows a statistically signi�cant
di�erence from horizon t = 8 onward.

Figure 3c indicates that the wage in�ation response drives the weaker tradeo� in low in�ation
periods. Although the average unemployment rate response is virtually identical in both the
baseline and the state dependencies, the wage in�ation response is much more muted during low
in�ation periods.13

�ese �ndings lend empirical substance to the concern that monetary policy e�ects are state-
dependent. In particular, during periods of low price in�ation the long-run tradeo� between
wage in�ation and unemployment is less exploitable. In other words, given the weaker tradeo�,
central banks are less able to steer wage in�ation when facing a low price in�ation environment.

13A robustness exercise using an unmatched sample and a longer horizon can be consulted in Figure A.3.
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Figure 3: State-Dependent Phillips multiplier and IRFs
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Notes: Phillips multiplier estimated using the trilemma IV as instrument according to Equation (4). For
the multiplier (upper-le�), the shaded area corresponds to the 90% con�dence interval implied by the
normal limiting distribution of the 2SLS estimator. �e F-statistics (upper-right) are computed as dis-
cussed in Olea and P�ueger (2013). �e impulse responses (bo�om panels) for average wage in�ation
and unemployment are obtained from the OLS regressions (3) and display 90% con�dence sets. Across all
�gures, one can distinguish the state by its color and shape, short-dashed orange shape for low in�ation
and long-dashed green shape for high in�ation.

5 Conclusion

�e wage in�ation-unemployment tradeo� is a key building block for monetary policy. How-
ever, its existence has been questioned with some commentators arguing that it has �a�ened out
of favor. �is paper introduces newly assembled data on wages and unemployment rates for a set
of 17 advanced economies starting in 1870, in order to revisit the historical relationship between
wage in�ation and unemployment, the focus of Phillips’ (1958) original work. �e empirical anal-
ysis starts by uncovering a historical time-varying Phillips correlation. �is paper documents a
weaker correlation between wage in�ation and unemployment during the Gold Standard, the
beginning of Bre�on Woods, and the last 20 years, periods characterized by a low price in�ation
environment.

I capitalize on the assembled historical data to study a factor that is possibly driving this time-
varying pa�ern. First, in order to account for the possible endogeneity and model misspeci�cation
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issues arising from the Phillips curve framework, I make use of monetary policy shocks and the
Phillips multiplier framework to identify the historical wage in�ation-unemployment tradeo�.
�e results provide evidence in favor of the hypothesis that the observed time-variation pa�ern
is due to the price in�ation environment: the tradeo� is weaker in periods of low price in�ation.

�ese results add a new perspective to the current debate about the existence of the wage
in�ation-unemployment tradeo� and its state dependency. In particular, this paper’s empirical
evidence points to an impaired ability in exploring the tradeo� in times of low in�ation driven
by a muted wage in�ation response to a monetary policy surprise. Such a �nding uncovers a
hidden dichotomy: central banks cannot simultaneously target a low price in�ation (2%) and
expect conventional monetary policy tools to work to their full extent.
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Höynck, C. (2020). Production networks and the �a�ening of the phillips curve. Mimeo.

Ilzetzki, E., C. M. Reinhart, and K. S. Rogo� (2019). Exchange arrangements entering the twenty-
�rst century: Which anchor will hold? �e�arterly Journal of Economics 134(2), 599–646.

Jinushi, T., Y. Kuroki, and R. Miyao (2000). Monetary policy in Japan since the late 1980s: delayed
policy actions and some explanations. Japan’s �nancial crisis and its parallels to US experience,
115–48.
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Jordà, Ò. and F. Nechio (2020). In�ation globally. Technical report.
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Appendix A Supporting tables and �gures

Table A.1: Data Coverage

Country Wages (nominal index) Unemployment rate CB Foundation
Australia 1870-2017 1901-2017 1911
Belgium 1870-2017 1921-2017 1850
Canada 1870-2017 1916-2017 1934
Denmark 1870-2017 1874-2017 1818
Finland 1870-2017 1920-2017 1811
France 1870-2017 1895-2017 1800
Germany 1870-2017 1887-2017 1876
Italy 1871-2017 1919-2017 1893
Japan 1870-2017 1930-2017 1882
Netherlands 1870-2017 1870-2017 1814
Norway 1870-2017 1904-2017 1816
Portugal 1870-2017 1953-2017 1846
Spain 1870-2017 1933-2017 1874
Sweden 1870-2017 1911-2017 1668
Switzerland 1870-2017 1913-2017 1907
United Kingdom 1870-2017 1870-2017 1694
United States 1870-2017 1890-2017 1913

Notes: �is Table shows the earliest and the latest data point for each country’s series. �ere are gaps in the un-
employment rate data that mostly correspond to the war periods. For more information please consult the Data
Appendix. �e founding dates of all central bank are from their websites.
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Table A.2: Descriptive statistics - full sample

N Mean Std. Dev. Min Max
1870-1913
Unemployment rate 225 4.08 2.73 0.20 18.40
Wage in�ation 730 1.81 4.23 -24.64 23.80
Price in�ation 731 0.46 4.76 -26.91 33.31
World Wars
Unemployment rate 130 3.63 2.97 0.40 17.20
Wage in�ation 211 14.94 33.04 -19.94 412.23
Price in�ation 221 20.67 72.18 -37.68 975.64
1920-1938
Unemployment rate 270 7.12 5.00 0.60 24.90
Wage in�ation 314 3.13 13.16 -27.72 86.48
Price in�ation 317 0.73 10.05 -19.42 73.13
1946-1971
Unemployment rate 424 2.50 1.78 0.04 9.92
Wage in�ation 439 10.21 19.97 -55.42 225.19
Price in�ation 442 5.47 10.64 -17.60 125.33
1972-1994
Unemployment rate 391 6.40 4.00 0.04 24.21
Wage in�ation 391 9.23 6.23 -1.08 32.28
Price in�ation 391 7.50 5.45 -0.71 37.88
1995-2017
Unemployment rate 391 7.42 3.74 2.12 26.09
Wage in�ation 391 2.53 1.70 -3.40 7.72
Price in�ation 391 1.71 1.18 -1.35 5.24
Total
Unemployment rate 1831 5.34 4.03 0.04 26.09
Wage in�ation 2476 5.87 14.72 -55.42 412.23
Price in�ation 2493 4.47 23.17 -37.68 975.64

Notes: �is table presents selected summary statistics for the unemployment rate, wage in�ation, and price in�ation.
All statistics are expressed in percentages and do not include the hyperin�ation period in Germany (1920-1925). All
remaining observations available in the dataset are used in this table.
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Table A.3: Wage In�ation Correlations Table

πpt πpt−1 ut
Australia 0.698 0.693 -0.461
Belgium 0.406 0.595 -0.195
Canada 0.805 0.496 -0.423
Denmark 0.656 0.673 -0.085
Finland 0.371 0.473 -0.348
France 0.835 0.726 -0.513
Germany 0.693 0.635 -0.547
Italy 0.634 0.772 -0.088
Japan 0.285 0.381 -0.756
Netherlands 0.628 0.580 -0.324
Norway 0.815 0.729 -0.626
Portugal 0.585 0.620 -0.229
Spain 0.545 0.465 -0.260
Sweden 0.805 0.775 -0.494
Switzerland 0.628 0.718 -0.480
UK 0.762 0.574 -0.267
USA 0.858 0.574 -0.290

Notes: �is table presents the correlations between wage in�ation and price in�ation, lagged price in�ation, and
unemployment by country in the main sample excluding the war periods and outliers for the wage in�ation variable,
that is, if yearly wage in�ation is above 50%.
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Table A.4: Estimates of multipliers across states of in�ation

Horizon Linear High Low AR
Model In�ation In�ation p-value

3 0.005 0.257 -0.657 0.308
(0.630) (0.785) (1.002)

4 -0.554 -0.443 -0.590 0.674
(0.347) (0.411) (0.565)

5 -0.733 -0.707 -0.532 0.791
(0.272) (0.327) (0.440)

6 -0.826 -0.845 -0.464 0.407
(0.240) (0.300) (0.367)

7 -0.944 -1.015 -0.401 0.177
(0.238) (0.315) (0.360)

8 -1.049 -1.166 -0.345 0.089
(0.248) (0.347) (0.354)

9 -1.211 -1.333 -0.516 0.087
(0.261) (0.382) (0.319)

10 -1.438 -1.583 -0.682 0.067
(0.295) (0.449) (0.308)

Notes: �is table presents the multiplier estimates corresponding to the ones in Figure 3a. �e values in parentheses
under the multipliers indicate the correspondent standard errors. �e last column indicates the weak instrument
robust Anderson-Rubin p-values for the di�erence in multipliers across states.
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Table A.5: Estimates of multipliers across states of in�ation

Horizon Linear High Low AR
Model In�ation In�ation p-value

3 -0.257 0.150 -0.615 0.475
(0.422) (0.892) (0.408)

4 -0.714 -0.591 -0.747 0.746
(0.256) (0.415) (0.227)

5 -0.855 -0.859 -0.784 0.791
(0.214) (0.325) (0.217)

6 -0.919 -0.924 -0.812 0.605
(0.208) (0.291) (0.237)

7 -0.986 -1.062 -0.715 0.252
(0.206) (0.304) (0.183)

8 -1.118 -1.197 -0.650 0.154
(0.242) (0.335) (0.356)

9 -1.165 -1.303 -0.546 0.064
(0.229) (0.348) (0.238)

10 -1.438 -1.583 -0.682 0.067
(0.295) (0.449) (0.308)

11 -1.659 -1.839 -0.499 0.048
(0.380) (0.554) (0.430)

12 -1.780 -2.006 -0.257 0.053
(0.434) (0.645) (0.556)

13 -2.005 -2.215 -0.484 0.104
(0.505) (0.746) (0.635)

14 -2.023 -2.180 -0.437 0.127
(0.517) (0.719) (0.676)

15 -2.114 -2.257 -0.327 0.135
(0.560) (0.750) (0.813)

Notes: �is table presents the multiplier estimates corresponding to the ones in Figure A.3a. �e values in paren-
theses under the multipliers indicate the standard errors. �e last column indicates the weak instrument robust
Anderson-Rubin p-values for the di�erence in multipliers across states.
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Figure A.1: Mean wage in�ation and unemployment rate
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Notes: �is �gure plots a time-varying estimate of the mean wage in�ation (solid line) and mean unemployment rate
(dashed line) using a 10-year rolling window and the full matched sample (that is, when there is information for both
variables). We observe stable wage in�ation and unemployment series during the Gold Standard epoch. �at picture
dramatically changes once we enter the war period with a large swing in the in�ation series. �e period from 1946
to 1971 corresponds to the Bre�on Woods epoch and shows persistently low unemployment and high wage in�ation
rates. �en, a�er 1972, we can observe a peak for the in�ation series, partly driven by the two oil price shocks in
1973 and 1979. �is peak is followed by a general decrease in in�ation and an increase in unemployment stemming
from the Great Moderation period.
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Figure A.2: Impulse Responses
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Notes: �is �gure plots the impulse responses for the changes in the wage in�ation rate (right panel) and unemploy-
ment rate (le� panel) which are obtained from OLS regressions close to (3) but with X̄c,t:t+h ≡ Xc,t+j − Xc,t−1,
where X can be either the wage in�ation rate or the unemployment rate instead of averaged values. 90% con�-
dence bounds are displayed.
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Figure A.3: State-Dependent Phillips multiplier and IRFs
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Notes: �is �gure presents a robustness exercise with a higher horizon (15 years) and an unmatched
sample, that is, using all available information and abstracting from eventual sample changes across each
horizon as the number of observations decreases from 1000 to approximately 650. Here, I also control for
two lags of unemployment and wage in�ation, country �xed e�ects, and world GDP growth. �e Olea
and P�ueger (2013) e�ective F-statistic of the IRFs are around 30 and 50, for unemployment and wage
in�ation respectively, and always above the 10% TSLS threshold. Figures display 68% and 90% con�dence
bands for the baseline scenario. �e state-dependent multipliers are signi�cantly di�erent for horizons
between years 9 and 12 as one can con�rm in Table A.5. Across all �gures, one can distinguish the state
by its color and shape, short-dashed orange shape for low in�ation and long-dashed green shape for high
in�ation.
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Appendix B Historical periods
It is important to have clearly and coherently identi�ed historical periods as we proceed to

a deeper investigation of the research question. Table B.1 underlies this analysis. It summarizes
the allocation of countries to historical periods and their sources. Since the main channel being
analyzed is the low in�ation environment, it is crucial to know when countries were targeting
either the price of gold or some type of consumer price index.

Identifying the periods of theGold Standard, the Bre�onWoods and the explicit in�ation target-
ing is straightforward. It is based on documented evidence on which countries were participating
in one of the above-mentioned regimes by either keeping their exchange rate �xed to the price
of gold or targeting in�ation.14

�e dates of the Gold Standard are from the study of Reinhart and Rogo� (2009) and can be
con�rmed using di�erent sources such as Bordo and Rocko� (1996) and Diebold et al. (1991). �e
dates of the Bre�on Woods and explicit in�ation targeting are from central banks’ websites and
complemented by data from Ilzetzki et al. (2019). Although the countries present in the Bre�on
Woods system agreement (1944) started to progressively adopt a �xed exchange rate, I de�ne
the start of the Bre�on Woods era from 1946 a�er the creation of the International Monetary
Fund (IMF) in December 1945.15 �e Bre�on Woods system broke down on August 15, 1971, so I
decided to classify 1971 as the last e�ective year of this epoch.

Finally, one needs to argue on the exact year when countries started implicitly targeting in-
�ation. Although explicit in�ation targeting, as announced by the national central banks, started
only in the nineties, many studies argue that some countries were implicitly doing it before that.

According to Von Hagen (1999), “the Bundesbank began to announce in�ation targets together
with adopting monetary targeting, �rst a series of ‘unavoidable’ in�ation rates and, from 1986 on, a
�xed rate of 2%”.16 �e German Mark accounted for approximately one-third of the weight of the
European Currency Unit (ECU) value from 1984 to 1999. Due to Germany’s importance to ECU
and its adoption of an in�ation target, I assume that countries who already belong to the European
Exchange Rate Mechanism (EERM), such as Denmark, France, Italy, and the Netherlands, and
countries that later joined the EERM, such as Belgium, Finland, Portugal, Spain, and the UK,
or pegged their currencies to the ECU, such as Norway and Sweden, are implicitly adopting a
behavior of targeting price in�ation. For Japan, this de�nition is based on the work of Jinushi
et al. (2000) who thoroughly explained why Japan was implicitly targeting in�ation by 1987.

Norway and Sweden pegged their currency to the ECU in 1990 and 1991, respectively. Al-
though they abandoned such peg later on, both of them became explicit in�ation targeters —
Norway in 2001 and Sweden in 1993. �e UK was a member of the ERM from October 1990 to
September 1992. Shortly a�er, it became the �rst explicit in�ation targeter in Europe. Finally,
although it was only in 2012 that the FED announced its explicit target to in�ation, Goodfriend
(2004) argues that “monetary policy as conducted in the Greenspan era can be characterized as im-
plicit in�ation targeting”, so I assume that starting in 1988 the USA was an implicit targeter.

14One can be wary about whether during the Bre�on Woods era some countries were acting according to the
agreement (e.g. France as in Bordo et al. (1995)) nonetheless, I am only looking at the participation.

15�e starting dates for most countries coincide with the e�ective date of IMF membership available online here.
However, I acknowledge that if a country had its currency pegged to a major currency such as the US dollar, it is
expected that they were implicitly “part of” the Bre�on Woods system.

16Others would agree on a date even before 1986 Mishkin (2001).
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Table B.1: Allocation of countries to historical periods

Gold Standard Bretton Woods Implicit In�ation Target Explicit In�ation Target
Australia 1870-1915 1949-1971 1993-2020 1993-2020

Reinhart and Rogo� (2009) Reserve Bank of Australia Reserve Bank of Australia Reserve Bank of Australia
Belgium 1878-1914 1946-1971 1990-2020 no

RR 2009 National Bank of Belgium National Bank of Belgium
Canada 1870-1914 1946-1950 / 1962-1971 1991-2020 1991-2020

RR 2009 Bordo et al. 2010 Bank of Canada Bank of Canada
Denmark 1876-1917 1946-1971 1986-2018 no

RR 2009 Danmarks Nationalbank Danmarks Nationalbank
Finland 1877-1914 1948-1971 1995-2020 no

RR 2009 Suomen Pankki Suomen Pankki
France 1878-1914 1946-1971 1986-2020 no

RR 2009 Banque de France Banque de France
Germany 1871-1914 1952-1971 1986-2020 no

RR 2009 Bundesbank Von Hagen (1999)
Italy 1884-1917 1947-1971 1986-2020 no

RR 2009 Banca D’Italia Banca D’Italia
Japan 1897-1917 1952-1971 1987-2020 2012-2020

RR 2009 Shizume (2018) Jinushi et al. 2000 Bank of Japan
Netherlands 1875-1914 1946-1971 1986-2020 no

RR 2009 De Nederlandsche Bank De Nederlandsche Bank
Norway 1875-1914 1946-1971 1990-2020 2001-2020

RR 2009 Norges Bank Norges Bank Norges Bank
Portugal 1870-1891 1961-1971 1992-2020 no

RR 2009 Bordo and dos Santos (1995) Banco de Portugal
Spain — 1958-1971 1990-2020 no

RR 2009 Banco de España Banco de España
Sweden 1873-1914 1951-1971 1991-2020 1993-2020

RR 2009 Sveriges Riksbank Sveriges Riksbank Sveriges Riksbank
Switzerland 1878-1914 1946-1971 1986-2020 no

RR 2009 Baltensperger and Kugler (2017) Swiss National Bank
UK 1870-1914 1946-1971 1991-2020 1992-2020

RR 2009 Bordo and Schwartz (1999) Bank of England Bank of England
USA 1880-1917 1946-1971 1988-2020 2012-2020

RR 2009 Bordo and Schwartz (1999) Goodfriend (2004) FED

Notes: �is table presents the allocation of countries to historical periods.
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