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While the definition of inflation 
is widely agreed upon — “a continuing 
rise in the general price level” according 
to Merriam-Webster — turning it into 
a concrete measure is much more dif-
ficult. One key obstacle is figuring out 
how to combine all of the price changes 
in the economy into a single number, 

and this price-index problem has occu-
pied many economists for centuries.1

Roughly three approaches have 
been taken. One is rooted in statistics, 
seeing price indexes as estimators of an 
underlying concept, and focusing on 
probability models of price dynamics 
and how to deal with sampling uncer-
tainty, consistency, efficiency, and so on. 
Another approach uses both mathemat-
ics and logic, proposing axioms that price 
indexes should satisfy, and from them 
deriving the formulas necessary to com-

pute the indexes. A third approach uses 
models of economic choice, whether 
of producer or consumer behavior, and 
derives price indexes as dual measures of 
changes in welfare.

Across all approaches, most of the 
work so far has been static. While the 
price indexes are used to compare two 
dates, the theory underlying them gives 
little or no role to time. More recently, 
a dynamic approach has surfaced, in 
an attempt to measure inflation and to 
answer three separate questions.2

investment. Nevertheless, the results do 
not necessarily suggest that a nation or 
state would be better off trading social 
equity through fewer restrictive indus-
trial relations institutions for higher lev-
els of foreign investment. Seeking to 
analyze and examine the balance of the 
proper level and intensity of labor mar-
ket institutions is likely to continue to 
be a central task of both labor econo-
mists and policymakers. 
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What are the consequences of 
central banks targeting different 
measures of inflation?

Kosuke Aoki and Pierpaolo Benigno 
began this literature by characterizing 
optimal monetary policy if there are 
two sectors in the economy, one where 
prices are flexibly chosen and another 
where they are sticky, so the relevant 
dynamics relate to price adjustment.3
Michael Woodford already had shown 
that if there is only one sector with 
sticky prices, then even though social 
welfare depends on the volatility of both 
inflation and an output gap, stabilizing 
inflation alone achieves both goals (a 
result that Olivier Blanchard and Jordi 
Gali would later label “the divine coinci-
dence.”)4 Aoki and Benigno found that, 
with two sectors, targeting only the sec-
toral price index in the sticky-price sec-
tor maximizes social welfare.

In my work with N. Gregory 
Mankiw, we set up a simple but general 
framework to study a stability-price-
index (SPI), designed so that by com-
mitting to keep it on target, the central 
bank would stabilize economic activity.5
We consider an economy with many 
sectors and four sources of heterogene-
ity in sectoral characteristics: the slug-
gishness of price adjustments; the cycli-
cal sensitivity of optimal prices; the 
sector’s size; and the magnitude of sec-
tor-specific shocks. Our first result is a 
generalization of Aoki and Benigno: the 
stickier are a sector’s prices, the larger 
is its weight on the SPI. By targeting 
the prices in stickier sectors, the cen-
tral bank minimizes the forecast errors 
that these firms make when fixing their 
prices ex ante.

Our second result justifies the prac-
tice of focusing on core measures of 
inflation, which exclude food and energy 
prices. We show that if a sector has very 
volatile specific shocks, like food and 
energy, then it requires large movement 
in its relative prices, so a central bank 
that stabilizes that sector’s price will 
induce a mis-allocation of resources. 
Third, we find that more cyclical sec-
tors receive a larger weight in the SPI 

because they serve as good indicators of 
the state of real activity. Finally, we find 
that, all else equal, the larger the weight 
of a sector on the final consumption 
basket, the smaller its weight on the SPI. 
It is important for welfare that larger 
sectors have their relative prices reflect 
changes in marginal rates of transfor-
mation, while unimportant sectors like 
gold provide a nominal anchor to the 
economy.

A numerical illustration on U.S. 
data suggests that the SPI puts a large 
weight on nominal wages. Wages are 
infrequently set, move closely with the 
business cycle, are relatively stable, and 
have a zero weight on the consumption 
basket. Efficient changes in real wages 
attributable to shocks to productivity 
can come through changes in goods’ 
prices rather than through nominal 
wages. More recent work by Eusepi et 
al has explicitly constructed an optimal 
inflation target for the U.S. data using 
a quantitative business cycle model.6
Their research concludes that a central 
bank with a strict-inflation target, while 
sticking to that target and ignoring fluc-
tuations in output, can almost replicate 
the optimal outcomes of a flexible-infla-
tion target, as long as the strict target is 
this unique measure of inflation.

Our model does not take into 
account intermediate goods. Subsequent 
research has shown that if the central 
bank’s goal is to maximize social wel-
fare, it will find it attractive to place a 
special weight on the price of interme-
diate goods, reinforcing the unique role 
of wages.7

How to separate absolute 
and relative price changes?

There is an important distinction 
between changes in prices that are equi-
proportional across all goods (absolute-
price changes) and changes in the cost of 
some goods relative to others (relative-
price changes). One bedrock principle 
of neoclassical economics is that abso-
lute-price changes are neutral to any real 
decisions: if all prices exogenously dou-
bled, then no relative trade-off would 

change so no one would behave dif-
ferently. There is no money illusion if 
changes in the unit of account don’t 
change anything real.8

This principle predicts that if we 
were able to come up with a measure 
of inflation such that all prices increase 
in exactly the same proportion and it 
is unrelated to any relative-price move-
ments, then this should be unrelated to 
measures of real activity. This would be a 
measure of pure inflation, stripped away 
from all relative-price movements.

Michael Bryant and Stephen 
Cecchetti first noted that using dynamic 
factor analysis on a panel of price data 
allows one to extract an equipropor-
tional component as one of the fac-
tors.9 In my work with Mark Watson, 
we note that the other factors are as just 
as interesting10: they measure relative-
price changes attributable to an aggre-
gate shock (to productivity or monetary 
policy for instance) and they provide 
a way to statistically purify the abso-
lute-price changes from relative price 
movements.

Using U.S. quarterly data since 1959 
on prices in 187 sectors, we find that for 
a typical sector, the idiosyncratic rela-
tive-price component accounts for 
roughly 70 percent of its variability. 
Macroeconomic shocks account for 
almost as much as one third of the 
movement in sectoral prices. Within 
aggregate sources of variation, pure infla-
tion accounts for about 15–20 percent 
of the variability in the personal con-
sumption expenditures (PCE) deflator, 
while a 2-dimensional index of aggre-
gate relative-price changes captures most 
of the remainder. Even considering as 
many as four conventional measures of 
relative-price changes, the two relative-
price factors in our baseline specifica-
tion appear to be a more comprehensive 
measure of relative-price movements. 
Researchers must be cautious when test-
ing the predictions for inflation from 
models with a single consumption good, 
because most of the variation in stan-
dard inflation indexes is associated with 
relative-price movements, which these 
models ignore.
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Next, we turn to the Phillips corre-
lation between PCE inflation and mea-
sures of real activity. The typical expla-
nation for that correlation in economic 
models involves movements in relative 
prices. For instance, in sticky price or 
information models, only a fraction of 
price-setters adjusts to shocks, leading 
to a change in relative prices between 
those that adjust and those that do not, 
which then leads to changes in outputs. 
Our results support these theories: in 
the U.S. data, after controlling for rela-
tive goods’ prices, the Phillips correla-
tion becomes quantitatively negligible. 
If high inflation typically comes with 
low unemployment, it is because it also 
comes with changes in relative prices 
hidden within conventional inflation 
measures. At this macroeconomic level, 
there is no evidence of money illusion.

How to measure changes in the 
cost of living?

The definition of an economic cost-
of-living price index is the change in 
wealth that would be required to leave a 
consumer equally well-off given today’s 
prices as with yesterday’s prices. The 
cost-of-living index is therefore the dual 
welfare measure associated with a con-
sumption problem, so it is intrinsically 
linked to the setup of that problem.

The modern theory of consump-
tion assumes that people maximize util-
ity over many periods under uncertainty. 
According to this theory, measures of 
cost-of-living based on static models 
of consumer behavior have two crucial 
flaws. First, they suffer from an inter-
temporal substitution bias. When prices 
temporarily increase today, consumers 
will borrow from the future to afford 
their desire for smooth consumption. A 
static measure of inflation, like the con-
sumer price index (CPI), will overstate 
inflation in this case. Second, cost-of-
living measures suffer from an omitted 
variable problem. In the same way that 
the relative price of apples and bananas 
matters for the cost of living, so does the 
relative price of apples between today 
and tomorrow. In particular, because 

the relevant basket for the consumer 
includes goods today and in the future, 
and since asset prices measure the rela-
tive price of consumption over time, 
asset prices must enter a cost-of-living 
price index.11

I show that these two problems with 
static measures of inflation like the CPI 
are pervasive and then characterize the 
theoretical properties of a dynamic mea-
sure of the cost of living, which I label 
the DPI.12 It differs from static measures 
in many ways. First, because consum-
ers are forward-looking, so is the DPI, 
which implies that it moves with news of 
price changes. If today consumers learn 
that prices are going to rise in the future, 
they adjust their consumption immedi-
ately and their welfare changes today, so 
there is already inflation today. Second, 
an increase in prices today that is going 
to persist has a larger impact on wel-
fare than a purely temporary one. In the 
limit, if the price change is permanent, 
then there is no scope for intertemporal 
substitution and the dynamic and static 
measures coincide. Third, and similarly, 
if the returns on an asset are close to 
being serially independent, as is the case 
with equity prices, then changes in the 
stock market have a close-to-zero impact 
on the DPI. Intuitively, because changes 
in stock prices do not change any rela-
tive returns from the present onwards, 
they have no effect on consumer choices 
and thus no effect on inflation. Fourth, 
durable goods like housing are special 
because they provide utility, like non-
durables, but they also transfer wealth 
over time, like assets. If the price of 
a durable goes up temporarily, on top 
of the effect on inflation through con-
sumption discussed above, there is an 
additional effect. Because the consumer 
now expects a capital loss on the durable 
it is holding, she is worse off, so inflation 
is even higher.

The next step in this research is to 
construct an annual DPI for the U.S. 
economy since 1960. The DPI is quite 
different from the CPI, with a correla-
tion of only 0.34 between the two; in 
the past decade, average dynamic infla-
tion has been 7.3 percent versus only 3.7 

percent static inflation. The reason for 
these differences is that the DPI puts a 
great deal of weight on two series, house 
prices and bond prices. Until 2007, 
house prices were unusually high, while 
bond prices shot up in 2008. Both have 
combined to yield high inflation.

Conclusion

While the research described above 
has many new results, one old result 
keeps re-surfacing: your optimal mea-
sure of inflation depends on what you 
want to use it for. There is no univer-
sal best price index, but rather different 
indexes depending on what you are try-
ing to measure. Economists are as guilty 
as laymen of falling into the compla-
cency of using popular measures of infla-
tion without giving too much thought 
to whether these are the right measures 
for the question at hand. I have learned 
that asking this question every time I 
want to look at inflation often yields sur-
prising answers.
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