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What is the role of demographic change in explaining
changes in business cycle volatility?

Since the mid-1980s the U.S. and other industrialized countries
have undergone a substantial decline in business cycle volatility.
(The great moderation). There was also a run-up in volatility
in the mid-1960s.

I Document important differences in the responsiveness of
labor market activity to the business cycle for individuals
of different ages.

I Use data for G7 countries to identify the effect of workforce
age composition on business cycle volatility.

I Write a variant of the standard RBC model that
emphasizes the role of age as determining an individual’s
labor market experience. Variation in age composition
leads to variation in macroeconomic volatility.



A first look at US data
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A first look at Japanese data



What about all G7 countries?



Timing of Demographic Change varies across countries I



Timing of Demographic Change varies across countries 2



Demographics and Business Cycle volatility I
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Estimating the effect of age composition on Business
cycle volatility I

σit = αi + βt + γshareit + εit



Estimating the effect of age composition on Business
cycle volatility II



Looking at the entire age distribution



A back of the envelope calculation

I Volatility peaks in 1978 when the 15-29 year old labor force
share was 38.5%

I By 1999 the 15-29 year old labor force share had gone
down to 27.1%.

I The OLS estimates predict a drop in the volatility of
output of 0.114 × 4.058 = 0.4063.

I During the same time period cyclical volatility falls from
2.379 to 0.955. So changes in age composition account for
about 1/3 of the moderation.



Modelling the Great Moderation

I Goal: to construct a RBC model that generates age-group
differences in the cyclical volatility of hours worked.

I Differences accross age groups can arise from:
I Differences in Preferences (Labor Supply)
I Differences in factors relating to Technology (Labor

Demand)

I Model with two age groups. Young workers (15-29) are
”inexperienced” while all old workers (30+) are
”experienced”.

I Production exhibits capital-experience complementarity so
that differences in the cyclical demand for experienced and
inexperienced labor can take place.



Production Function
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I Labor-Augmenting technology follows a deterministic
growth path with persistent transitory shocks:

At = exp (gt+ zt)
zt = φzt−1 + εt, 0 < φ < 1, var (ε) = σ2

ε

I Following Krusell et. al (2000) production exhibits
capital-experience complementarity when σ > ρ.

I Firms rent capital, and young and old worker’s time from
perfectly competitive factor markets to maximize profits.
Optimality then entails equating factor prices with
marginal revenue products.



Households

The representative household’s date t problem is to maximize:
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Optimality in this setup entails:

CY t = COt = Ct

The optimal condition for hours worked are given by:
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”Structural Estimation of σ”

First order condition with respect to the demand for HY t

WY t = Y 1−σ
t µAσ

t H
σ−1
Y t

write this in logged first differenced form:

∆ logWY t = a0 + (σ − 1) ∆ log (HY t/Yt) + σut

Multiply both sides by HY t

∆ logLIY t = a0 + σ∆ log (HY t) + (1− σ) ∆ log Yt + σut

Estimate this equation by restricted least squares



”Structural Estimation of ρ”

First order condition with respect to the demand for HOt
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write this in logged first differenced form:
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(
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)
= a2 + ρ∆ log (HOt/Kt) + ρut

Estimate this equation by restricted least squares.

They use Ramey-Shapiro dates and lagged birth rates to
instrument their regressors. ρ̂ = 0.12 (0.31) and σ̂ = 0.62 (0.2).



Calibration I

I β = 0.995
I δ = 0.023
I θY = θO = 0 household members have Rogerson-Hansen

preferences.
I µ and λ are set to match the 1968-1984 income shares of
QK = 0.37 and QO = 0.47.



Calibration II

Given values for {σ, ρ, µ, λ} and data on output and factor
inputs, they back out {At} .

I φ = 0.93, σ1968−1984
ε = 0.0087 and σ1985−2004

ε = 0.0050
I SY = 0.35 matches the share of young individuals in

1968-1984.
I NYss and NOssare set to match the ratio of young to old

hours worked and Hss = 0.3
I In the postmoderation period sY = 0.27 and NOss is

increased by 12%.



Results



Some observations

I Not enough heterogeneity.
I Might be important to model the participation margin.
I Labor Supply considerations are important and vary across

the life cycle.


