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Abstract

The current literature presents evidence that the real wage of male workers at the
10th percentile of the wage distribution has fallen since 1970. Yet, contributions
within this literature deflate nominal wages using a mismeasured deflator. Aghion
et al. (2017) document that this mismeasurement is on average larger than 0.6 per-
centage points per year. In this paper, I adjust the deflator and reestimate the im-
plied evolution of male low skill wages. This simple exercise implies that male low
skill wages were about 15 log-points higher in 2013 than in 1970.
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1. Introduction

Figure 1: Male low skill wages with mismeasured inflation
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Note: This figure plots the cumulative log-change of the weekly wage of full-time, full-year male workers at the 10th
percentile of the wage distribution (male low skill wages) from 1970 to 2013. Data is from the Annual Social and
Economic Supplement. I follow Autor, Katz and Kearney (2008) for the data processing. Nominal wages are deflated
using the PCE deflator.

The previous literature presents evidence that the wage of male workers at the 10th

percentile of the wage distribution (low skill wages) in the US peaked in 1970 (e.g., Ace-

moglu and Autor, 2011). I present their claim in Figure 1, in which I deflate nominal

male low skill wages from 1970 to 2013 using the standard Personal Consumption Ex-

penditures (PCE) deflator. In this figure, male low skill wages peak in 1970 and have

a clear downward trend until 1994 which is thereafter inverted until the dawn of the

great recession; overall, low skill wages are 13 log-points lower in 2013 than in 1970.

This apparent fall of low skill wages is even more alarming given the rising wage in-

equality observed in the US from the 1970s onwards (Autor, Katz and Kearney, 2008).

And it led Acemoglu (2002) to consider puzzling that the canonical skill-bias technical

change model cannot generate a fall of low skill wages. Yet, contrary to the previous lit-

erature, I document that low skill wages have an upward trend. Falling low skill wages
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are episodic events rather than the norm.

It has passed more than 20 years since the Boskin Commission (Boskin et al., 1996)

studied the Consumer Price Index (CPI). This commission estimated an upward bias of

1.1 percentage points per year in the CPI in 1995-96, which resulted from goods’ and

outlets’ substitution, quality change, and product variety. Many studies have followed,

estimating sizable upward biases (e.g. Lebow and Rudd 2003, Gordon 2006, and Broda

and Weinstein 2010). More recently, Aghion et al. (2017) estimate an yearly average

missing growth of 0.64 percentage points from 1983 to 2013, implying an equal upward

bias in the GDP deflator. Aghion et al. argue that the upward bias in inflation results

from imputation. Statistical offices use the average price growth of a set of surviving

items to impute the price of items that exit the market. As long as the average price

growth of surviving items exceeds that of items subject to creative destruction, the in-

flation rate is overstated.

The difference between my paper and the preceding literature analyzing the evolu-

tion of low skill wages lies in the deflator employed to obtain real wages. In the remain-

der of this paper, I use the estimates of missing growth of Aghion et al. as proxies for

the mismeasurement in the PCE deflator. This fairly simple exercise has considerable

implications. Once I correct the deflator for mismeasured inflation, low skill wages ac-

tually have an upward trend: low skill wages did not peak in 1970 and instead peaked

in 2008. Overall, from 1970 to 2013, low skill wages increased about 15 log-points.
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2. Mismeasured inflation & missing growth

Assuming that nominal output growth is well measured, Aghion et al. (2017) show that

missing growth, MGt+1, is given by

MGt+1 = log

(
Yt+1

Yt

)
− log

(
Ŷt+1

Yt

)
= log

(
P̂t+1

Pt

)
− log

(
Pt+1

Pt

)
, (1)

where Y denotes real output, P denotes the (quality-adjusted) price index, and the hats

denote the estimates of either output or the price index. This equation shows that miss-

ing growth only emerges if inflation is overstated.

Aghion et al. resort to a growth model with exogenous innovation to measure miss-

ing growth. In the model there are three forms of innovation: (i) creative destruction

when a new intermediate producer replaces an incumbent one; (ii) incumbent own

innovation when an incumbent producer improves its product; and (iii) new product

varieties. Aghion et al. assume that the statistical office correctly adjusts prices due to

incumbent own innovation. But the effects of creative destruction and new product va-

rieties on prices are imputed. The statistical office assumes that the inflation rate of the

products of surviving incumbent producers is representative of the economy-wide in-

flation rate. This assumption, as argued by Aghion et al. (2017), gives rise to overstated

inflation if the quality adjustment of creative destruction is larger than that of incum-

bent own innovation and/or not all incumbent producers innovate their products.

To measure this bias, Aghion et al. use a market share approach. They first show
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that

SIt,t+1

SIt,t

=

(
Pt+1/Pt

PIt,t+1/PIt,t

)σ−1

, (2)

where SIt,t and SIt,t+1 are the aggregate market shares in periods t and t+1 of the prod-

ucts that survive between t and t + 1; PIt,t and PIt,t+1 are the price indexes in periods t

and t+ 1 of the products that survive between t and t+ 1; and σ > 1 is the elasticity of

substitution between different intermediate goods.1 Eq. (2) shows that if market shares

are constant, then the inflation rate of surviving products equals that of all the prod-

ucts. In this case, the assumption of the statistical office is correct. But if the market

share of surviving products falls, then the inflation rate of these products exceeds that

of all products. In this case, the statistical office overestimates inflation and underesti-

mates growth. Aghion et al. conclude that missing growth can be measured by

MGt+1 =
1

σ − 1
log

(
SIt,t

SIt,t+1

)
. (3)

In the following section, I use the estimates of missing growth of Aghion et al. under

their preferred set of assumptions and calibrations to adjust the PCE deflator. In par-

ticular, as my benchmark, I set σ = 4, which is the median estimate of the elasticity of

substitution across different producers within a product category of Hottman, Redding

and Weinstein (2016).

1In the model of Aghion et al. (2017), output has a CES structure, Y =
(

∫

N

0
[q(j)y(j)]

σ

σ−1 dj
) σ

σ−1

. N is

the number of intermediate varieties; y(j) is the output of intermediate variety j, which is produced with
quality q(j).
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3. Reestimating the evolution of low skill wages

The preceding literature has estimated that male low skill wages peaked in 1970 (e.g.,

Acemoglu and Autor (2011)). Yet, Figure 2 shows a different pattern.

Figure 2: Male low skill wages corrected of mismeasured inflation from 1983
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Note: This figure plots male low skill wages from 1970 to 2013 under four scenarios of missing growth. To generate
the solid line, I assume that missing growth is 0. To generate the other three lines, I assume that missing growth is
0 until 1982. After 1983, I use a PCE deflator corrected of missing growth. To plot the dashed line, missing growth is
estimated using σ = 4; to plot the dot-dashed and plus-dashed lines, missing growth is estimated using σ = 3 and
σ = 5, respectively.

Figure 2 plots the evolution of male low skill wages under four scenarios of the PCE

deflator. The solid line depicts the evolution of low skill wages deflated by the un-

corrected (mismeasured) PCE deflator. The other three lines depict the evolution of

low skill wages generated using PCE deflators corrected of mismeasured inflation from

1983 onwards. The dashed line shows that, once I correct for mismeasured inflation as-

suming σ = 4, low skill wages increase significantly since 1983. Indeed, even if missing

growth was 0 until 1982, low skill wages were much larger in 2013 than the previously-

known peak of 1970.
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These conclusions are not sensitive to other reasonable calibrations of the elasticity

of substitution. The dot-dashed and plus-dashed lines in Figure 2 show the evolution

of low skill wages for σ = 3 and σ = 5, respectively.2 Clearly, a lower elasticity of sub-

stitution between intermediate goods leads to higher estimates of missing growth and,

necessarily, steeper evolutions of low skill wages. But even if σ = 5, low skill wages in

2013 were much larger than in 1983 and also larger than in 1970.

Figure 3: Male low skill wages corrected of mismeasured inflation from 1970
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Note: This figure plots the male low skill wages from 1970 to 2013 under four scenarios of missing growth. To
generate the solid line, I assume that missing growth is 0. To generate the other three lines, nominal wages are
deflated by a PCE deflator corrected of missing growth assuming that σ = 4. The correction is the same from 1983
to 2013.

To get a picture of the overall evolution of low skill wages since 1970, I consider three

scenarios for missing growth for the period until 1982. These three scenarios cover the

interquartile range of missing growth estimates of Aghion et al. from 1983 until 2013.

For each scenario, I adjust the PCE deflator accordingly and depict its effects for the

2As Aghion et al. (2017), I choose σ = 3 and σ = 5 to cover the interquartile range of the estimates of
the elasticity of substitution of Hottman, Redding and Weinstein (2016).
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evolution of low skill wages in Figure 3. The dashed line assume that missing growth

from 1970 until 1982 was the median estimate of missing growth from 1983 until 2013;

the plus-dashed and dot-dashed lines assume the first and third quartile, respectively.

In these three scenarios, there are two major episodes of declining male low skill wages:

the period from 1980 until 1985 and the period starting in 2008. Yet, male low skill

wages have an upward trend, which becomes clearer after 1985. From 1970 until 2013,

in the median estimate scenario (dashed line), male low skill wages increased 15 log-

points.

4. Concluding Remarks

“The economics profession should educate the general public and the pol-

icy officials that “true” real incomes are rising faster than the official data

imply.” Feldstein (2017, p.159)

In this paper, contrary to the previous literature, I document that male low skill wages

have an upward trend since 1970 (which becomes clearer after 1985). The difference be-

tween my analysis in this paper and the preceding literature regards the deflator used

to obtain real wages. Previous studies deflated nominal wages using the official PCE

deflator. Thus, the preceding literature disregards the role of new products and prod-

uct quality improvements for the mismeasurement of inflation, underestimating low

skill wages. In this paper, I use the estimates of missing growth (overstated inflation) of

Aghion et al. (2017) to adjust the PCE deflator. This simple exercise shows that “true”
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male low skill wages were much larger in 2013 than they were forty years before.
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