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Abstract

Using a new micro-level dataset on individuals’ inflation expectations and pur-

chasing behavior, we investigate the relationship between household age and the

household inflation rate. We find that inflation rates tend to increase with age.

Consistent with previous research, we also find that inflation expectations increase

with age, but we fail to find any statistically significant relationship between infla-

tion expectations for the following year and the actual inflation rate experienced

by individuals. We do, however, find a positive correlation between historically

experienced inflation rates and future inflation expectations.
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1 Introduction

Since at least the time of Keynes (1936), economic agents’ expectations of future infla-

tion rates have played a pivotal role in macroeconomics. Woodford (2005) describes the

central importance of inflation expectations to modern macroeconomic models due to

the intertemporal nature of economic problems, while Sargent (1982) and Blinder (2000)

highlight the dependence of monetary policy on these expectations. However, the formal

inclusion of inflation expectations in macroeconomic models is usually ad-hoc with little

empirical justification. Recent research suggests that inflation expectations are formed

in complicated ways that elude the simplified rules of formal models and are affected

by numerous factors. Bryan and Venkatu (2001) document large differences in infla-

tion expectations between men and women while Piazzesi and Schneider (2009) use the

Michigan Survey of Consumers to show that old and young households held significantly

different expectations of future inflation rates during the late 1970s and argue that this

disagreement led to greater borrowing and lending among households. In the case of

Japan, Ueno and Namba (2013) find that the age profile of inflation expectations follows

an inverted U-shape.

The early literature on the formation of expectations was dominated by the theory

of adaptive expectations, in which economic agents use past data on a given variable

to form expectations of the variable’s future values. This approach to the formation

of expectations of economic variables was exemplified by Friedman (1957), but fell out

of favor with the rising influence of the Lucas Critique (Lucas (1976)) and rational

expectations.

Nevertheless, recent research has revisited the idea that economic agents rely heavily

on past data when forming expectations about the future. For example, Malmendier

and Nagel (2009) propose that actual inflation rates experienced in the past play an

important role in the formation of individuals’ future inflation expectations. Using micro

data from the Michigan Survey of Consumers, they estimate an adaptive leaning model

in the tradition of Marcet and Sargent (1989) with a twist that allows individuals to
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overweight the inflation data realized in their own lifetimes. They show that differences

in experienced inflation rates can predict differences in future inflation expectations.

In their seminal work, Friedman and Schwartz (2008) argued that the experience

of the Great Depression had a profound impact on people’s beliefs about the capital-

ist system and its future. More recently, Cogley and Sargent (2008) argue that large

macroeconomic shocks, such as the Great Depression, leave very long-lasting impres-

sions on people’s beliefs and that a significant period of time is requires a long time to

correct these pessimistic beliefs. Giuliano and Spilimbergo (2014) argue that the expe-

rience of a recession on early adulthood makes individuals more likely to favor economic

redistribution later in life.

While the notion that economic agents might overweight data that they have per-

sonally experienced has only recently been explored in the discussion of inflation expec-

tations, evidence for such behavior has been documented in other areas. For example,

Vissing-Jorgensen (2004) reports that during the stock-market boom of the late 1990s

young retail investors with little investment experience displayed the highest expec-

tations for future stock returns. In an experimental setting, Smith et al. (1988) find

that asset market bubbles and crashes are less likely when subjects have experienced

bubbles and crashes in previous trading sessions and Haruvy et al. (2007) find that

inexperienced subjects tend to extrapolate recent price movements. These results sug-

gest the use of adaptive expectations, especially among agents with less experience, in

forming future expectations. Furthermore, the results of Greenwood and Nagel (2009)

suggest that these results may not be limited to the laboratory. They show that during

late 1990s’ technology bubble inexperienced mutual fund managers tended to hold the

riskiest portfolios and exhibited trend-chasing behavior.

This study seeks to build on previous research on the effect of experience on the

formation of future inflation expectations. We combine micro data to investigate whether

the variation in inflation expectations across age groups is driven by an age effect or

a cohort effect that reflects past experiences. We show that the positive correlation
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between inflation expectations and age can also be understood as a positive correlation

between inflation expectations and cohort (i.e. older cohorts display higher inflation

expectations).

One issue with studies that analyze inflation expectations, and particularly those

that use data from surveys such as the Michigan Survey of Consumers (such as Mankiw

et al. (2003), Carroll (2001) and Johannsen (2014)) is that consumers are asked about

their views on ”prices in general” whereas from a theoretical perspective what is most

important is individuals’ expectations of the prices that are likely to affect their behavior

- namely the prices of goods that they purchase. In contrast to the Michigan Survey

of Consumers, the survey used in this study asks respondents about the prices of goods

that they commonly purchase.

Furthermore, we use individuals’ actual purchasing data over a two-year period to

construct age-group inflation rates which can be matched to individuals’ views regarding

future inflation rates. We find that although there is significant variation in inflation

rates actually experienced across age groups, this variation is not enough to explain the

variation in inflation expectations.

The remainder of the paper is organized as follows. In section 2 we describe the

dataset used and present summary statistics. In section 3 we construct age-group-level

price indices and inflation rates and in Section 4 we formally investigate the relationship

between inflation expectations and age. Section 5 attempts to separate the effects of

age on expectations from the effect of cohort on expectations and Section 6 concludes.

2 Data and Summary Statistics

This first part of this study combines three micro-level datasets of the same 13000

individuals.1 The first dataset is a panel survey of consumers’ purchase histories.2 Indi-

viduals scan the barcode of every item they purchase using a portable home scanner and

record the quantity purchased, purchase price and purchase channel (i.e. supermarket,

1All three datasets were provided by Intage, a Japanese market research firm.
2The SCI Survey.
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convenience store, etc.) of purchased items. We use the purchase data for the two-year

period covering 2012-2013, containing a total of over 33 million transactions.

The second dataset we employ is a dataset of the same individuals containing demo-

graphic, educational and financial information.3 In particular, this dataset allows us to

identify each individual’s age, gender, level of education and income group.

The third and final source of data that we use is a survey about prices and inflation

using the same individuals as above. The survey questions respondents regarding their

perceptions of past prices changes, future price changes and their knowledge of economic

and financial matters.

Table 1 presents sample statistics of selected key demographic, educational and fi-

nancial variables used in this study. In contrast to surveys that ask respondents about

their perceptions of the changes in prices generally, the survey employed in this study

asked respondents specifically about the prices of goods that they usually buy. Respon-

dents were asked to indicate the range in which they believed the prices of goods that

they usually purchased would change over the next year. The responses from the 2014

survey are presented in Table 2.

As can be observed in Table 2, fewer than 2% of respondents expected to experience

deflation in the following year. Although 22% of respondents did not expect any change

in the prices of items that they purchase, two-thirds expected inflation of at least 2%,

even though the official inflation rate at the time was only 1.5% and had exceeded this

level only once (August-September 2008) during the previous 16 years. In fact, 9% of

respondents believed that the inflation rate of prices they faced would exceed 10%.

3 Age and Inflation Expectations

Figure 1 uses the same data as Table 2 to plot the distribution of inflation expectations

over age using the responses to the survey in 2014. One can observe that the proportion

of respondents who believe that prices will increase by at least 5% increases with age,

3The Intage Profiler Dataset.
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while the proportion of respondents who believe that there will be deflation decreases

with age. While approximately 40% of young respondents believe that they will experi-

ence deflation or flat prices during the next year, only 20% of older respondents believe

so. Why should there be such a large difference in the inflation expectations of young

people compared to older people?

One possible reason is that older individuals have higher levels of income than

younger individuals and the apparent relationship between age and inflation expec-

tations in Figure 1 simply reflects a correlation between income and inflation expec-

tations. However, Figure 2, which plots the distribution of inflation expectations over

annual household income in 2014, shows a very stable distribution of inflation expecta-

tions over levels of household income. This suggests that the relationship between age

and inflation expectations observed in Figure 1 is not driven by a relationship between

income and inflation expectations.

A second possible reason is that people of different ages purchase their goods through

different channels and therefore face different prices for the same goods. This difference

in prices paid might explain the observed differences in inflation expectations across age.

To investigate this possibility we aggregate the 2012 and 2013 purchase data for 5-

year age groups and construct an age-group-specific price level that includes only goods

that are common to all age groups’ consumption baskets. The price level is calculated

as a Tornqvist index with the weight applied to each good set equal to that good’s share

of the age group’s total consumption. Figure 3 presents the results. One can observe

that younger individuals face similar prices, but that the price level begins to rise from

the 40-45 year-old group onwards.

This result is consistent with the work of Abe and Shiotani (2014) who used similar

data, but for an earlier period (2004-2006). They found that there is little difference

in prices faced by those below age 45, but that price begin to increase thereafter. On

the other hand, it is the opposite pattern to that found by Aguiar and Hurst (2007).

In their research of individuals living in the Denver area in 1993-1995, they found that
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prices paid tend to fall with age.

In order to isolate the effect of price differences from weight differences on the price

level across age groups, we calculate an unweighted price index for each age group and

plot the results in Figure 4. One can observe that while the same pattern of an increase

in the price level can be observed from age 40-45 onwards, the unweighted price level falls

until age 40-45. This suggests that, on average, older individuals pay the highest prices

for goods in the common basket. The lowest prices are paid by middle-aged individuals,

while younger individuals also tend to pay higher prices.

A third possibility for why inflation expectations vary across age groups is that

people of different ages consume different baskets and thus experience different rates of

inflation. As with the age-group-specific price levels above, we aggregate the purchase

data for each age group to construct an age-group-specific inflation rate and plot the

results in Figure 5. In addition to the age-group-specific inflation rates, we also plot the

mean and median inflation rates of individuals in each age group.

While the levels are different, all three measures convey the same pattern. Firstly,

the experienced rate of inflation increases with age until age 55-60. Thereafter, there

appears to be a slight decline. Secondly, all age groups experienced deflation, ranging

from more than 1% for the youngest group to approximately 0.4% for the 55-60 year-old

group. Thus, part of the reason that older individuals expect higher rates of inflation

may lie in the fact that they experience higher inflation.

The finding that inflation rates differ across age groups and that it tends to increase

with age has potential policy implications. In Japan, many social security benefits are

indexed to general inflation. If the actual inflation rate faced by the elderly is above

that faced by the general population, then it implies that benefits are declining in real

terms.

Interestingly, these results follow a similar pattern to that found by Ueno and Namba

(2013) when they investigated inflation rate expectations. They found that inflation

expectations in Japan tend to increase with age until approximately age 65 and then
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begin to fall thereafter. Figure 5 suggests that actual experienced inflation rates tend

to follow a similar pattern, although the inflection point appears to occur somewhat

earlier, around age 60.

In order to understand the variation of our measured inflation rate across age groups,

we can decompose the inflation rate for each age group in the following manner:

ln (πjt) = ln

Njt∏
n=1

π
ωnjt

njt

 (1)

=
∑
n∈C

ωnjtln (πnjt) +
∑
n6∈C

ωnjtln (πnjt)

where ωnjt = 1
2 ×

(
pnjt−1qnjt−1∑Njt−1

n=1 pnjt−1qnjt−1

+
pnjtqnjt∑Njt

n=1 pnjtqnjt

)
and pnjt and qnjt represent

the price and quantity of item n for age group j in time period t. C refers to the basket

of goods that are consumed by all age groups, Njt is the total number of different items

consumed by the members of age group j in period t and πnjt is age group j’s inflation

rate for item n in period t.

Defining ωnt as the weight of item n in the aggregate basket (i.e. using all of the

data) and ln(πnt) as the change in the natural logarithm of the price of item n calculated

using the aggregated data (i.e. the change in the natural logarithm of the average price

of item n in year t using all of the data), we can rewrite Equation 1 as

ln (πjt) =
∑
n∈C

ωnjtln (πnjt) +
∑
n6∈C

ωnjtln (πnjt) (2)

=
∑
n∈C

[ωnt + ∆ωnjt][ln(πnt) + ∆ln(πnjt)] +
∑
n 6∈C

ωnjtln (πnjt)

where ∆ωnjt and ∆ln(πnjt) are the deviations of ωnjt and ln(πnjt) from their aggre-

gate values, so that ∆ωnjt ≡ ωnjt − ωnt and ∆ln(πnjt) ≡ ln(πnjt) − ln(πnt). Expanding

Equation 2 gives

8



ln (πjt) =
∑
n∈C

[ωnt + ∆ωnjt][ln(πnt) + ∆ln(πnjt)] +
∑
n6∈C

ωnjtln (πnjt) (3)

=
∑
n∈C

ωntln(πnt) +
∑
n∈C

∆ωnjtln(πnt) +
∑
n∈C

ωnt∆ln(πnjt)

+
∑
n∈C

∆ωnjt∆ln(πnjt) +
∑
n6∈C

ωnjtln (πnjt)

The first term on the right-hand side is a common term that is the same for all

age groups. We refer to it as the ”common component” and it is simply the part of

the aggregate inflation rate that comes from the common basket (i.e. the inflation

rate for the basket of goods which all age groups consume). The second term captures

the variation in the weights applied for each group and we will refer to this term as

the ”weight effect.” The third term captures the variation in the actual inflation rates

experienced by each group and we refer to it as the ”price effect.” The fourth term is

a cross term that we refer to as the weight-price effect and the final term is the part of

each group’s inflation rate that comes from goods that are not in the common basket,

which we call the ”group-specific basket.” A breakdown of each age group’s inflation

rate in to the terms of Equation 3 is presented in Figure 6.

One can observe that the price and weight-price effects do not vary much across

age groups, with the exception being the 65-70 year old group. The largest variation

appears to occur in the weight and group-specific basket components. However, we

should not read too much into the variation in the group-specific basket component

as it is highly dependent on how the age groups are defined. Defining groups more

narrowly will reduce the items that are common to all groups and mechanically increase

the group-specific basket component. On the other hand, the weight effect appears to

persist even if we change the definition of the age groups. For example, using 10-year

age groups rather than 5-year age groups (so that the common basket includes more

items and the group-specific baskets fewer items) results in the decomposition of Figure

7. As one can observe, variation in the group-specific basket component shrinks, but
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the weight effect continues to display significant variation across age groups. Thus, our

results suggest that much of the variation in inflation rates across age groups is due to

differences in the amounts bought of goods in the common basket.

4 Empirical Methods and Estimation Results

In this section we seek to investigate In order to investigate whether or not the positive

correlation between age and inflation expectations remains after we have controlled for

the fact that older individuals experience higher rates of inflation. Our data does not

allow us to observe the individual’s expected inflation rate directly. We can only observe

his expected inflation rate within a given range, as described in Table 2. Thus, we have

interval-coded data where our central variable of interest, the expected inflation rate

y∗i of individual i over following year, cannot be observed. All that can be observed

is a range in which it falls. We assume an individual’s expected inflation rate for the

following year is determined by the individual’s age as well as other factors, xi, so that

it can be described in the following manner.

y∗i = Ageiβ + xiγ + εi (4)

where εi ∼ N(0, σ2). As shown in Amemiya (1973), the parameters of this linear

model, namely (β, γ) and σ, can be estimated via maximum likelihood in the same way

that one would estimate a Tobit model. In particular, the log likelihood function is

given by the following:

lnL = 1[yi = 9]log

[
Φ

(
−0.1 − Ageiβ − xiγ

σ

)]
+

1[yi = 8]log

[
Φ

(
−0.05 − Ageiβ − xiγ

σ

)
− Φ

(
−0.1 − Ageiβ − xiγ

σ

)]
+

...

1[yi = 1]log

[
1 − Φ

(
0.1 − Ageiβ − xiγ

σ

)]
(5)
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where yi = j corresponds to the individual’s selecting the jth interval from Table

2 for their expected inflation. Our key focus will be on the impact of the individual’s

age on his inflation expectations. Since, as we documented above, age and experienced

inflation are correlated, we will need to control for the individual’s experienced rate of

inflation. The results of estimating this interval regression are reported in Table 3.

One can observe that the coefficient on age is precisely estimated and is always posi-

tive, implying that for each additional year of age the average expected rate of inflation

over the following year increases by 0.05 percentage points. This may not appear large

at first, but consider that it implies that individuals aged 60 expect, on average, in-

flation for the following year to be 1.5 percentage points higher than individuals aged

30. The point estimate does not vary much as we add control variables to the model.

The positive correlation between age and expected inflation appears to be robust, even

controlling for factors such as experienced inflation, income, education and information.

A second interesting result is that, even though it is always positive and the value

does not vary greatly from model to model, the estimated coefficient on the individual

inflation rate is never statistically significant. This suggests that, once we control for

age, an individual’s experienced inflation rate over the previous year has no effect on

his expected inflation rate for the following year. There may be a relationship between

actual experienced inflation rates and individuals’ expected future inflation rates, but

from these results it does not appear to be a simple one.

A third interesting result, captured in columns (4)-(6), is that knowledge of or in-

terest in economic issues does appear to affect inflation expectations. Respondents were

asked about their knowledge of the Bank of Japan’s 2% inflation target introduced in

January 2013, their level of interest in economic issues generally, Abenomics4, and their

knowledge of the Statistics Bureau’s CPI. Responses to all these questions are entered

as dummy variables in the regression model of Table 3. The base category for ”Knows

About BOJs 2% Inflation Target” is ”knows well about the BOJ target,” for ”Interested

In Economic Issues” it is ”is interested and follows the news,” for ”Knows About Abe-

4The economic policies of the Abe administration, made public in December 2012
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nomics” it is ”knows well about Abenomics,” and for ”Interested In CPI” it is ”interested

in the CPI and follows it.”

Looking first at column (4), one can see that those with greater knowledge of the

BOJ’s 2% inflation target reported higher expected inflation rates. This result suggests

that an explicit inflation target from the central bank may be effective in affecting the

inflation expectations of consumers. In column (5), when we add variables measuring

the degree of interest that respondents have on economic issues in general, we find that

those with greater interest have higher expected inflation rates. On the other hand, the

effect of the BOJ’s inflation target is weakened.

In column (6), the estimated coefficients on the ”Knows About Abenomics” variables

suggest that those with more knowledge of Abenomics have higher inflation expectations.

In fact, the estimated difference in expected inflation between those who know about

Abenomics well and those who know nothing about it is more than 3 percentage points,

a remarkable difference. Similarly, those who take a greater interest in the Statistics

Bureau’s published CPI figures also report higher expected inflation rates.

However, it appears as though once knowledge of Abenomics and the CPI are ac-

counted for, neither particular knowledge of the BOJ’s 2% inflation target nor general

interest in economics has a statistically significant effect on expected inflation. But since

many of these variables are highly correlated it is difficult to dismiss the possibility that

the central bank’s inflation target does affect consumers’ inflation expectations. Fur-

thermore, if the 2% target were affecting inflation expectations one would expect the

effect depend on the individual’s level of inflation expectations. In particular, one might

expect the effect to be positive for those with inflation expectations below the BOJ’s

target and negative for those with expectations above the BOJ’s target. We investigate

this matter further in the appendix.
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5 Disentangling Age Effects from Cohort Effects

Thus far we have observed a robust correlation between age and inflation expectations,

even controlling for actual experienced inflation. What could account for this correla-

tion? One possibility is that those of the same age have shared historical experiences

and what appears to be a correlation between age and inflation expectations might ac-

tually be a correlation between shared historical experiences and inflation expectations.

In particular, it may be the case that experiences of high inflation affect the inflation

expectations of individuals long into the future. This perspective was emphasized by

Ryder (1965), who argued that ”each cohort has a distinctive composition and character

reflecting the circumstances of its unique origination and history.” For the question at

hand the shared history of interest is the macroeconomic (particularly inflation) his-

tory experienced by each cohort and we can imagine that those who have experienced

episodes of high inflation may carry with them an upward bias to their inflation ex-

pectations throughout their lives. In contrast, young Japanese, who have only ever

experienced relatively low rates of inflation, may underestimate the potential of higher

inflation rates in the future.

This perspective reinterprets the age effect observed in our data as a cohort effect.

However, estimating the effects of age, cohort and time in a simple linear additive model

is not possible because, by definition, Age = Cohort+Time, resulting in multicollinear-

ity. Researchers have attempted various approaches to overcome this difficulty. Most

studies, such as Deaton and Paxson (1994) and McKenzie (2006) ultimately rely on one

normalization or another to separate the three effects of age, cohort and time. We share

the view that of Heckman and Robb (1985) who argue that age, cohort and time in the

above equation are simply proxies for variables that we are interested in but may not

be able to measure directly. Their recommendation is that the researcher define clearly

how age, cohort or time is related to the variable of interest (in this case, expected

inflation) and try to measure the underlying relationship more directly. In our present

case, we propose that the relationship between age and inflation expectations is a con-
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venient substitute for the relationship between the actual inflation rate experienced by

an individual and his inflation expectations. This occurs because different age groups

tend to consume different baskets and the ”age effect” is in essence a ”basket effect.”

On the other hand, the ”cohort effect” reflects the impact of the experience of eco-

nomic events shared by people at a particular point in history. It may be the case that

individuals’ expectations of future inflation outcomes are influenced by their experiences

of inflation in the past. Those who have experienced high rates of inflation may assign

higher probabilities to future high inflation outcomes and may view high inflation as a

greater threat than those who have not experienced high inflation. Figure 8 summarizes

the Japanese inflation experience since World War II. One can observe periods of very

high inflation immediately after the war and again in the wake of the oil shocks of the

1970s. One can also observe significantly higher average inflation rates in the decades

after War War II compared to the last 30 years.

In short, Figure 8 shows that, generally speaking, older individuals have experienced

higher inflation rates during their lifetimes than younger individuals in Japan. Thus,

the observed correlation between age and inflation expectations from Table 3 may be

masking a correlation between experienced inflation and inflation expectations. What we

would like to investigate is the individual’s experienced rate of inflation over his lifetime.

However, we do not have this data. We can, however, investigate the relationship

between the inflation rate of the macroeconomy over an individual’s lifetime and his

expected future inflation rate. But in order to do this, we need a parsimonious way

of summarizing the rate of inflation experienced by an individual over his lifetime. In

the spirit of Honkapohja and Mitra (2003) and Malmendier and Nagel (2009), we use a

weighted average of the inflation rate over the individual’s lifetime. In order to capture

the idea that the most recent data is most relevant for the individual while past data

is less important, we assign the largest weight to the most recent period and reduce

the weights as we go further into the past. This weighted average of past inflation for

individual i aged a in year t is thus calculated as
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πwiat =
a∑

s=0

a+ 1 − s

Ta
πt−s (6)

where Ta =
a∑

s=0
(a+ 1 − s) = (a+2)(a+1)

2 .

One can interpret this specification as a special case of the model presented in Marcet

and Sargent (1989). In our version, individuals use only inflation data generated during

their own lifetimes and place more importance on recent inflation rates than on data

from further in the past. In Table 4 we rerun the regressions of Table 3, but replace age

with the average inflation rate of the macroeconomy over the individual’s lifetime. We

use the inflation rate excluding imputed rent because it is longer and the two series are

very similar. One can observe a strong correlation between the weighted average infla-

tion rate over an individual’s lifetime and his future expected inflation rate, even after

controlling for his actual experienced rate of inflation over the previous year. The esti-

mated coefficients on the weighted lifetime inflation rate suggest that a one percentage

point increase in the weighted lifetime inflation rate increases future inflation expecta-

tions by 0.7 to 0.86 percentage points. These results suggests that, indeed, the observed

correlation between age and inflation expectations of Table 3 may reflect the impact of

the individual’s historical inflation experience on his future inflation expectations.

One shortcoming of the analysis thus far is that we have relied on cross-sectional

data. To really tackle the issue of linear dependency among age, cohort and time we

need to include a time series dimension to the above analysis. To this end we use the

Consumer Confidence Survey, a household-level dataset conducted monthly since 2004

by the Cabinet Office of the Japanese government. Households are surveyed for 15

months continuously before being replaced in the survey. Similarly to the survey used

above, respondents are asked to provide their expectations for the change in prices of the

goods that they usually buy over the following year by selecting the appropriate range.

The responses to the March 2014 survey are presented in Table 5.5 Compared to the

sample used earlier in this study, inflation expectations are higher. Table 6 compares

5We use the March 2014 survey because it matches the timing of the survey used earlier in the paper.
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demographic data on the two samples.

The first point to notice is that the respondents in the Consumer Confidence Survey

(CCS) are older. Since the CCS is aimed at the household head, the sample displays

a far greater representation of men than does the Intage data. Since the household

income data are not collected in the same way it is difficult to make exact comparisons,

but when we adjust the income data for the CCS to be as similar in definition as the

Intage data, it appears as though the respondents in the CCS have lower income levels

in general.

Thus, it appears as though two samples represent slightly different underlying pop-

ulations and this must be considered when interpreting the coefficients estimated using

the CCS. While the CCS offers a advantage over the Intage data because it allows us to

exploit the time series dimension of the data, it also comes with a disadvantage as we

can no longer observe the actual inflation rates experienced by individuals as we could in

the Intage dataset. One may worry that by not controlling for the actual inflation rate

experienced by households we are introducing a bias into our estimates. However, the

results from Table 3 and Table 4 suggest that once our variables of interest are included,

the actual inflation experienced is uncorrelated with the expected rate of inflation and

thus there ought not to be any significant bias. Nevertheless, the fact that we cannot

control for the individual’s inflation rate must be kept in mind in interpreting the results

that follow.

Figures 9 through 11 introduce graphically the elements of the data upon which

we will focus. Figure 9 graphs the mean response to the question regarding inflation

expectations summarized in Table 5 across age for selected cohorts. Thus, the graph

does not describe mean inflation expectations, but rather the mean range of inflation

expectations as described in Table 5, with ”1” corresponding to the lowest expected

range of inflation (less than -5%) and ”7” corresponding to the highest expected range

of inflation (greater than 5%).6 One can observe a consistent pattern regardless of which

6In 2009 the ranges used to inquire about inflation expectations were changed. In order to use as
much data as possible, we convert the post-2008 data to be consistent with the pre-2009 data. Thus,
the ranges described here are different from those in Table 5.
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cohort we look at. As the cohort gets older its inflation expectations tend to rise.

Figure 10 graphs the mean expected inflation range over time for selected age groups.

Here one can observe a rising trend between 2004 and 2015 for all age groups, with

significant volatility at the monthly level.

Finally, Figure 11 graphs the mean expected inflation range across cohorts for se-

lected age groups. Here, too, we observe a rising trend in inflation expectations as we

move from older cohorts (those born in earlier years) to younger cohorts (those born

in later years). While suggestive, one cannot make any hard conclusions from these

graphs. For example, while Figure 11 appears to show that inflation expectations rise

as we move from older to younger cohorts, Figure 10 suggests that this may have been

driven by a general rise in inflation expectations across all age groups and cohorts over

time.

In order to analyze the issue more formally, Table 7 estimates an interval regression

model similar to that of Table 3 using the CCS data. Column (1) uses the weighted

lifetime inflation rate as calculated in equation 6 as the key explanatory variable. The

point estimate suggests that a 1 percentage point increase in the weighted lifetime infla-

tion rate increases the expected future inflation rate of an individual by 0.22 percentage

points. This implies that the difference in (weighted) lifetime inflation of 2.5 percentage

points between the 1948 cohort and the 1977 cohort would result in a difference in ex-

pected inflation over the next year of 0.55 percentage points. This compares with a point

estimate of 0.7-0.86 in Table 3. This difference may be partly due to differences in the

underlying populations from which the data were drawn, but another is that the results

in Table 7 include time dummy variables, where the model in Table 3 was estimated on

cross-sectional data, making it impossible to control for time effects.

In column (1) of Table 7 we used the weighted inflation rate over an individual’s

lifetime to summarize their inflation experience, but one may argue that a better measure

of inflation experience is the weighted inflation rate during the individual’s adult life,

since that is when he is most likely to be affected by the state of the macroeconomy. To
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investigate this, column (2) uses the weighted inflation rate since the age of 18 rather

than the weighted lifetime inflation rate as the key explanatory variable. At 0.177, the

estimated coefficient is smaller than that of column (1), but not by much. In column

(3), we re-estimate the model of column (2), but restrict the sample to those above the

age of 27 to avoid biases that might arise due to the fact that, for younger individuals,

their weighted inflation rate since the age of 18 is dominated by recent inflation rates.

This leaves the estimated coefficient almost completely unchanged.

Columns (4)-(6) estimate the models of columns (1)-(3), but use unweighted inflation

rates rather than weighted inflation rates. The estimated coefficients are smaller, but the

general patterns are similar. In all 6 cases, the inflation experience variable is precisely

estimated and suggests that those with higher inflation rates over their lifetimes tend

to have higher inflation expectations.

These results are consistent with those from Table 4. Furthermore, they follow

a pattern found in Malmendier and Nagel (2009), who estimated a learning-by-doing

model on data for the U.S., that past inflation experiences are related to expectations

of future inflation rates.

6 Conclusion

This study uses a new dataset on inflation expectations, combined with individual-level

purchase data and demographic data to construct age-group-specific price levels and

age-group-specific inflation rates. Our results show that the price level for the common

basket of goods tends to be constant until age 40-45 and then begins to rise thereafter,

possibly peaking at age 65. The household inflation rate also varies across age groups

and generally rises with age, reaching a peak at age 55-60.

In investigating the source of variation in inflation rates across age, we found that the

most important source of variation comes from differences in weights - i.e. differences

in the amounts consumed of different goods in the same common basket. This suggests

that older individuals face higher inflation rates, not so much because they consume
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items with high inflation rates that younger workers do not consume (although this is

one source of the variation), but because they consume more of the high inflation rate

items that all other age groups also consume (although in smaller quantities).

However, even though older individuals experience higher rates of inflation, we found

that the difference in inflation rates across age-groups is not sufficient to explain the

positive correlation between inflation expectations and age. Even controlling for the

household’s experienced rate of inflation, we continue to find a statistically significant

positive correlation between age and expected inflation rates.

We also investigated the relationship between knowledge of the central bank’s in-

flation targeting policy and inflation expectations and found that individuals who are

more informed about the central bank’s policy are relatively more likely to have inflation

expectations that fall within the central bank’s target range. While not conclusive, this

suggests that the Bank of Japan’s communication strategy my have been effective in

altering inflation expectations.

Finally, using the Japanese Consumer Confidence Survey, we investigated the pos-

sibility that the positive correlation between age and inflation expectations is due to

shared historical inflation experiences, akin to a cohort effect, rather than a true age

effect. We found that individuals’ expectations of future inflation rates are strongly cor-

related with the inflation rate of the macroeconomy over their lifetimes, suggesting that,

at least to some degree, individuals’ expectations of future inflation rates are influenced

by the inflation rates that they have actually experienced.

These findings carry implications for both monetary policy and the structure of the

social safety net. In the case of monetary policy, while it appears that communication of

an inflation target may be affecting individuals’ inflation expectations, there is little that

a central bank can do to change the historically experienced inflation rates of individuals.

Furthermore, as Japan’s population continues to age, more and more of the population

will have experienced only low rates of inflation (or even deflation), making it more

difficult to raise expectations to a level that the central bank believes is appropriate.
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On the matter of the social safety net, our results raise the question of whether

social security and retirement benefits should be indexed to the general rate of inflation

or adjusted higher for older individuals, who face higher inflation rates than the general

population. Choosing the latter would place an even greater burden on the country’s

public finances and the questions of fairness and prudence in the management of public

resources would need to be carefully considered.
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7 Tables

Table 1: Summary statistics

Variable Mean Std. Dev. Min. Max.

Age 47.36 11.886 17 69
Male 0.518 0.5 0 1
Married 0.687 0.464 0 1
Completed High School 0.259 0.438 0 1
Completed Technical High School 0.036 0.187 0 1
Completed Technical College 0.12 0.325 0 1
Completed Junior College 0.119 0.324 0 1
Completed College 0.397 0.489 0 1
Completed Graduate School 0.043 0.202 0 1
Regular Employee 0.391 0.488 0 1
Self Employed/Owner 0.074 0.262 0 1
Contract Employee 0.072 0.259 0 1
Other Employee 0.03 0.17 0 1
Part Time/Arubaito 0.155 0.362 0 1
Stay-At-Home 0.176 0.381 0 1
Student 0.012 0.11 0 1
Unemployed 0.09 0.286 0 1
Household Income < U4 Million 0.301 0.459 0 1
Household Income U4 Million-U5.5 Million 0.203 0.402 0 1
Household Income U5.5 Million-U7 Million 0.162 0.369 0 1
Household Income U7 Million-9 Million 0.158 0.365 0 1
Household Income > U9 Million 0.174 0.379 0 1

N 13384
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Table 2: Inflation Expectations

Interval Inflation Rage Mean Std. Dev. Min. Max.

1 > 10% 0.09 0.287 0 1
2 5% to 10% 0.278 0.448 0 1
3 2% to 5% 0.298 0.457 0 1
4 0% to 2% 0.087 0.282 0 1
5 Approximately 0% 0.22 0.414 0 1
6 -2% to 0% 0.012 0.108 0 1
7 -5% to -2% 0.01 0.098 0 1
8 10% to -5% 0.003 0.054 0 1
9 < -10% 0.003 0.051 0 1

N 13384

Table 3: Interval Regressions: Inflation Expectations and Age
(1) (2) (3) (4) (5) (6)

Age 0.050*** 0.050*** 0.050*** 0.044*** 0.042*** 0.041***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.004)

Individual Inflation Rate 0.005 0.006 0.006 0.005 0.005
(0.008) (0.008) (0.009) (0.009) (0.008)

Male -0.243* -0.399*** -0.422*** -0.392***
(0.099) (0.101) (0.101) (0.100)

Married 0.077 0.080 0.066 0.047
(0.087) (0.087) (0.087) (0.087)

Knows About BOJ’s 2% Inflation Target

Knows About Inflation Target Generally -0.268 -0.125 0.219
(0.139) (0.146) (0.161)

Has Heard About Target -0.516*** -0.181 0.341
(0.143) (0.159) (0.178)

Has Not Heard About Target -1.158*** -0.669*** -0.015
(0.164) (0.182) (0.203)

Interested In Economic Issues
Not Deeply Interested, But Follows News -0.141 0.149

(0.109) (0.112)

Follows The News When Necessary For Work -0.678*** -0.281
(0.152) (0.156)

Follows The News When Has Free Time -0.543*** -0.058
(0.125) (0.133)

No Interest At All -0.951*** -0.315
(0.174) (0.186)

Knows About Abenomics
Knows Generally About Abenomics -0.357*

(0.175)

Has Heard About Abenomics -0.504**
(0.192)

Has Not Heard About Abenomics -3.201***
(0.527)

Interested In CPI
Knows What CPI Is And Sometimes Checks -0.615***

(0.180)

Knows What CPI Is But Not Interested -1.207***
(0.186)

Does Not Know What CPI Is -1.177***
(0.209)

Occupation Dummies No No Yes Yes Yes Yes
Education Dummies No No Yes Yes Yes Yes
Income Group Dummies No No Yes Yes Yes Yes

Observations 13384 13384 13384 13384 13384 13384
χ2 314.73 315.09 411.82 484.56 535.97 651.68

Standard errors in parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 4: Interval Regressions: Inflation Expectations and Inflation Experience I

(1) (2) (3) (4)

Weighted Lifetime Inflation Rate 0.860*** 0.860*** 0.848*** 0.696***
(0.054) (0.054) (0.062) (0.064)

Individual Inflation Rate 0.005 0.006 0.004
(0.009) (0.009) (0.009)

Male -0.202* -0.358***
(0.101) (0.102)

Married 0.126 0.086
(0.089) (0.088)
(0.089) (0.088)

Occupation Dummies No No Yes Yes
Education Dummies No No Yes Yes
Income Group Dummies No No Yes Yes
Information Dummies No No No Yes

Observations 12748 12748 12748 12748
χ2 250.34 250.64 344.94 582.66

Standard errors in parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001

Table 5: Inflation Expectations (Consumer Confidence Survey)

Variable Mean Std. Dev. Min. Max.

> 10% 0.057 0.231 0 1
5% to 10% 0.261 0.439 0 1
2% to 5% 0.46 0.498 0 1
0% to 2% 0.132 0.338 0 1
Approximately 0% 0.046 0.209 0 1
-2% to 0% 0.018 0.135 0 1
-5% to -2% 0.018 0.131 0 1
10% to -5% 0.006 0.079 0 1
< -10% 0.003 0.052 0 1

N 5515
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Table 6: Demographic Comparisons

CCS Intage Survey

Variable Mean Std. Dev. Mean Std. Dev.

Age 61.373 14.634 47.36 11.886
Male 0.782 0.413 0.518 0.5
Household Inc. < U4 Mil 0.578 0.494 0.301 0.459
Household Inc. U-U5.5 Mil 0.142 0.349 0.203 0.402
Household Inc. U5.5-U7.5 Mil (U5.5-U7 Mil) 0.135 0.342 0.162 0.369
Household Inc. U7.5-U9.5 Mil (U7-U9 Mil) 0.07 0.255 0.158 0.365
Household Inc. > U9.5 Mil (> U9 Mil) 0.075 0.263 0.174 0.379

N 5674 13384

Numbers in parentheses indicate income range for Intage Survey

Table 7: Interval Regressions: Inflation Expectations and Age
(1) (2) (3) (4) (5) (6)

Weighted Lifetime Inflation Rate 0.219***
(0.006)

Weighted Inflation Rate Since 18 0.177*** 0.176***
(0.008) (0.008)

Lifetime Average Inflation Rate 0.152***
(0.004)

Average Inflation Rate Since 18 0.106*** 0.093***
(0.003) (0.003)

Household Head Male 0.165*** 0.154*** 0.154*** 0.172*** 0.165*** 0.158***
(0.012) (0.013) (0.013) (0.012) (0.012) (0.013)

Time Dummies Yes Yes Yes Yes Yes Yes
Income Type Dummies Yes Yes Yes Yes Yes Yes
Income Group Dummies Yes Yes Yes Yes Yes Yes

Observations 345083 309406 309110 345083 345038 325527
χ2 100841.61 93194.20 93045.48 100507.96 100622.84 97008.07

Standard errors in parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 8: Multinomial Logit: Inflation Expectations and Information
(1) (2) (3)

Expected Inflation > 10%
Knows About Inflation Target Generally 0.073 0.133 0.643***

(0.144) (0.152) (0.177)
Has Heard About Target 0.384* 0.512** 1.201***

(0.150) (0.170) (0.198)
Has Not Heard About Target 0.292 0.386 1.097***

(0.175) (0.199) (0.228)

10% > Expected Inflation > 5%
Knows About Inflation Target Generally 0.581*** 0.576*** 0.638***

(0.119) (0.125) (0.135)
Has Heard About Target 0.842*** 0.895*** 1.056***

(0.124) (0.138) (0.150)
Has Not Heard About Target 0.562*** 0.631*** 0.839***

(0.143) (0.160) (0.175)

5% > Expected Inflation > 2%
Knows About Inflation Target Generally 0.493*** 0.419*** 0.426***

(0.114) (0.119) (0.128)
Has Heard About Target 0.675*** 0.596*** 0.622***

(0.119) (0.132) (0.142)
Has Not Heard About Target 0.541*** 0.484** 0.513**

(0.138) (0.154) (0.167)

Expected Inflation = 0
Knows About Inflation Target Generally 0.673*** 0.575*** 0.603***

(0.132) (0.137) (0.149)
Has Heard About Target 1.273*** 1.086*** 1.111***

(0.135) (0.149) (0.164)
Has Not Heard About Target 1.519*** 1.209*** 1.186***

(0.151) (0.168) (0.186)

0% > Expected Inflation > -2%

Knows About Inflation Target Generally 0.618 0.635 0.989*
(0.375) (0.384) (0.406)

Has Heard About Target 1.099** 1.114** 1.465**
(0.377) (0.414) (0.459)

Has Not Heard About Target 1.101** 1.069* 1.381**
(0.403) (0.450) (0.499)

-2% > Expected Inflation > -5%

Knows About Inflation Target Generally 0.491 0.460 0.681
(0.380) (0.391) (0.432)

Has Heard About Target 0.889* 0.816 1.043*
(0.378) (0.429) (0.467)

Has Not Heard About Target 0.651 0.520 0.736
(0.436) (0.502) (0.542)

-5 % > Expected Inflation > -10%

Knows About Inflation Target Generally 0.953 0.918 1.047
(0.767) (0.829) (0.953)

Has Heard About Target 1.226 1.111 1.480
(0.784) (0.874) (1.006)

Has Not Heard About Target 0.781 0.684 0.842
(0.928) (0.998) (1.165)

-10% > Expected Inflation

Knows About Inflation Target Generally 0.947 1.100 1.971*
(1.101) (1.093) (1.004)

Has Heard About Target 1.423 1.647 3.052**
(1.096) (1.161) (1.076)

Has Not Heard About Target 3.203** 3.251** 4.638***
(1.082) (1.177) (1.102)

Observations 13220 13220 13220
Pseudo R2 0.019 0.024 0.031

Standard errors in parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001
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8 Figures
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Figure 1: Distribution of Inflation Expectations Over Age

0
.2

.4
.6

.8
1

< ¥4 Mil ¥4 Mil - ¥5.5 Mil ¥5.5 Mil - ¥7 Mil ¥7 Mil - ¥9 Mil > ¥9 Mil

Over Household Income
Inflation Expectations

>10% 5% to 10% 2% to 5% 0% to 2% 0% -2% to 0% -5% to -2% -10% to -5% <-10%

Figure 2: Distribution of Inflation Expectations Over Annual Household Income
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Figure 4: Unweighted Price Level Of Common Basket
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9 Appendix

In this appendix we investigate more closely the relationship between individuals’ knowl-

edge of the Bank of Japan’s 2% inflation target and their inflation expectations for the

following year. In Table 3 we showed that individuals with more knowledge of the BOJ’s

inflation target tended to have higher inflation expectations, but that the effect appeared

to disappear when we controlled for other information variables, such as knowledge of

Abenomics and knowledge of the CPI.

However, as discussed in the text, if the 2% target were affecting inflation expec-

tations one would expect the effect to be positive for those with inflation expectations

below the BOJ’s target and negative for those with expectations above the BOJ’s target.

In order to investigate this possibility, we estimate a multinomial logit version of the

basic model in Equation 5 and report the results in Table 8.

The three columns of Table 8 correspond to columns (4)-(6) of Table 3 so that,

while not reported in Table 8, all the control variables of columns (4)-(6) in Table 3 are

included in Table 8. The base category is the expectation that the inflation rate will be

within the BOJ’s inflation target of 0%-2%. The results show that those most aware of

the BOJ’s inflation target are relatively less likely to expect an inflation rate outside of

the BOJ’s target range of 0%-2%. Although the results are generally not statistically

significant for cases where the expected inflation rate is less than -2%, this may simply

be a matter of small sample size since there are very few individuals who expect inflation

rates in this range. The point estimates, however, are largely consistent with the results

in the rest of the table. The broad conclusion from this exercise is that individuals who

are more knowledgeable of the Bank of Japan’s inflation target are relatively more likely

to predict that their own inflation rates over the following year will fall within the BOJ’s

target range rather than any other range.
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