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Income Risk over the Life Cycle and the Business
Cycle: New Insights from Large Datasets

Fatih Guvenen

Millions of young men and women
enter the labor market annually. Over the
next 40 years, each of them goes through
a unique journey that involves surprises as
well as disappointments: searching for the
dream career, finding and losing jobs, get-
ting promotions, salary raises, or demo-
tions, and experiencing the recessions and
booms of the macro economy.

In recent research, I try to understand
the nature of the uncertainty that major
labor market events generate for workers.
There are three main dimensions of this
research, which studies how individuals’
income uncertainty and risk varies over
the business cycle and over the life cycle,
and how it has changed over the last four
decades. The answers to these questions are
of immediate relevance for both deepening
our knowledge of labor market dynamics
and for informing social insurance debates,
such as those surrounding Social Security
reform, unemployment insurance policy,
the degree of job protection, and the pro-
gressivity of the tax system. Each of these
policies secks to moderate various types of
individual risk.

In this summary, I discuss in detail my
colleagues’ and my findings on the varia-
tion of income risk over the business cycle.
I also briefly describe our findings about
life cycle risk and changes in risk over time.

Because of its central role for policy
questions, the nature of individual income
uncertainty has received significant atten-
tion from academics since the 1970s,
when panel datasets on individual incomes
started to become available. However,
those datasets — as well as the majority of
newer ones — were overwhelmingly based
on surveys and therefore suffered from the
usual problems of small sample sizes, sam-
ple attribution, and survey response error.
The data problems forced researchers to
focus on simple, parameterized statistical

models to examine these questions. Perhaps
not surprisingly, the combination of data
issues and restrictive methods and assump-
tions often yielded a wide range of answers
to these questions, resulting in wide dis-
agreements. My earlier research on these
topics also relied on these survey-based
datasets and methods; I became increas-
ingly uncomfortable about their use and
this motivated the current work.

My research on income uncertainty
builds on two main elements. First, it
makes extensive use of large administrative
panel datasets on individuals from vari-
ous countries, some of which have become
more widely available in the last decade.
Second, because these datasets do not suf-
fer from the shortcomings of survey data
such as small sample, attrition, and mea-
surement error, my research relaxes many of
the econometric assumptions made in prior
literature. For example, my collaborators
and I relax the strong focus in earlier work
on just the variance — the second moment
— as a measure of risk and uncertainty. We
find that most of the interesting and sub-
stantively important variation happens in
“higher-order moments,” in particular in
the third- and fourth-order moments. The
risk from these components, “higher-order
risk,” matters a great deal for a range of sub-
stantive economic questions.

The Datasets

One dataset my coauthors and I have
used in this research comes from the
Master Earnings File (MEF) of the US.
Social Security Administration (SSA). The
MEF currently covers the entire U.S. popu-
lation with a Social Security number from
1978 to 2013. It contains data on each
individual’s labor carnings (wage/salary
income from W-2 forms and self-employ-
ment income from Schedule SE), as well as

some key demographic vari-
ables and employer identi-
fiers. The substantial sample
size, 600 million individual-
year observations in a 10 per-
cent subsample, allows us to
employ fully nonparamet-
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various survey-based datas-

ets (PSID for the US. and GSOEP for
Germany) as well as firm-level data-
sets (Compustat Global, OSIRIS, and
ORBIS).

Income Risk over the
Business Cycle

Conventional wisdom among econ-
omists was that income shocks become
much larger in recessions, and that this
property was captured by a rise in the
variance of such shocks. The most widely-
cited papers on this question used sur-
vey-based data from the Panel Study of
Income Dynamics (PSID), applied par-
simonious parametric specifications for
income dynamics, and concluded that
the variance of persistent income shocks
roughly tripled in recessions relative to
expansions.!

While the hypothesis of countercycli-
cal variance of income shocks is consistent
with the plausible idea that many indi-
viduals experience large negative shocks
in recessions, it also implies, less plau-
sibly, that with a larger variance many
more individuals experience larger positive
shocks in recessions than in expansions.
In fact, typical estimates in the literature
imply that about 40 percent of individuals
receive larger positive shocks in recessions
than they do in expansions.

Figure 1

Serdar Ozkan, Jae Song, and I used
Social Security Administration data on
tens of millions of U.S. workers and doc-
umented two sets of results on the cycli-
cality of income risk.? First, the variance
of income shocks is not countercyclical
at all — in fact, it is virtually flat over the
business cycle. This can be seen clearly in
the left panel of Figure 1, which plots the
cross-sectional standard deviation of one-
year income changes from 1978 onward,
a period that includes four recessions
and three expansions.? We also exam-
ined whether this overall lack of cyclical-
ity might be hiding some countercycli-
cal variance of shocks for certain groups
defined by age, average past income, and
others. We found no evidence to that
effect, with an almost flat variance emerg-
ing within every group we examined.

So, do we conclude that the nature
of income risk does not change over the
business cycle? No. In fact, it changes
quite significantly, but we have to move
beyond the variance—to the third
moment, skewness—to see these big
changes. Skewness is a measure of asym-
metry of a distribution. A negative skew-
ness means that relative to the median
outcome, the likelihood of large nega-
tive outcomes is higher than that of large
positive outcomes, and vice versa for posi-
tive skewness. The right panel of Figure

2 plots the skewness of income shocks,
which is strongly procyclical. During
recessions, the upper end of the income
change distribution collapses — large
upward income changes such as raises,
promotions, big career moves, and so on
become less likely, and the bottom end
expands as large drops in income from
job losses and reductions in hours become
more likely. Thus, while the dispersion of
shocks does not increase, shocks become
more left-skewed, and hence risky, during
recessions.

A second question, one that has
received little attention in earlier aca-
demic work, is whether the fortunes of
a worker during a recession can be pre-
dicted in part by observable characteris-
tics measured prior to the recession. If so,
this would imply that business cycle risk
has a predictable component—a “fac-
tor structure” whereby aggregate shocks
can translate differently to workers with
different characteristics— which is quite
different than purely idiosyncratic shocks
that receive almost all the attention in
studies of individual income risk.

We found that one variable in par-
ticular — the average earnings of a worker
over the five-year period that precedes a
recession — strongly predicts how much
the worker will suffer during that reces-
sion. In particular, lower pre-recession
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earnings predict larger subsequent losses.
For example, workers who were at the
10th percentile before the Great Recession
suffered an average earning loss from 2007
to 2009 that was 18 percentage points
larger than those who were at the 90th
percentile. The 1980-83 double dip reces-
sion displayed just as strong a factor struc-
ture, with similarly large differences in the
effects of the recession for workers who
entered the recession at different points of
the income distribution. The other two,
smaller, recessions exhibited smaller gaps
but the same factor structure. These pat-
terns are seen clearly in the left panel of
Figure 2, which plots the upward-slop-
ing factor structure for all four recessions
between the 10th and 90th percentiles of
the five-year average income distribution.
Figure 2 also shows an interesting
reversal within the top 5 percent and even
more strongly inside the top 1 percent
of the pre-recession income distribution.
Workers who entered the Great Recession
in the top 1 percent lost on average 30
percent of their 2007 income by 2009.
Similarly, those in the top 0.1 percent
lost 50 percent of their income between
2006 and 2011 (a much longer hori-
zon). As surprising as this may sound, the
Great Recession was not the most severe
recession for very top earners: Earnings

losses for the top 1 percent and 0.1 per-
cent were more severe during the 2000-
01 recession and just as bad during the
1989-94 period. These changes are not
likely to be the result of wage declines; our
labor earnings measure includes bonuses,
restricted stock units at time of vesting,
and exercised stock options.

Is this upward-sloping factor struc-
ture specific to recessions or does it also
emerge in expansions? The answer is a
partial “no.” Expansions display a more
complex pattern. This can be seen in the
right panel of Figure 2, which plots the
analogous graphs for the three expan-
sions. In particular, workers who entered
cach expansion above the 70th percentile
of the income distribution experienced an
upward-sloping factor structure, which
further stretched the income distribu-
tion at the top end. The opposite happens
at the lower end, where those with lower
pre-expansion income see larger increases
in their income during the subsequent
expansion and catch up to the rest of the
workers. This catching up was very strong
during the 1992-2000 expansion and
weaker during the other two expansions,
which is only partly due to the longer
duration of the 1990s recession.

An important corollary to these
findings on the factor structure is that a

large part of the well-documented rise in
income inequality during recessions and
its partial reversal during expansions is
due to this predictable factor structure
and not from larger shocks.

Social Insurance Policy

The analysis in the preceding paper
raises three questions. First, are the busi-
ness cycle patterns in income risk spe-
cific to the United States, or do they
hold more broadly in other developed
economies? Second, since these findings
were documented for male earnings; do
the results extend to household earn-
ings, which might benefit from within-
houschold insurance? And three, how
are these patterns affected by govern-
ment social insurance policies, in the
form of unemployment benefits, welfare,
and the tax policy?

Toprovideabroad perspectiveon these
questions, my paper with Christopher
Busch, David Domeij, and Rocio Madera
studies panel data from Germany and
Sweden, covering roughly the same time
period as the project described above.#
We supplement these with U.S. data from
the PSID. These datasets provide informa-
tion not only on houschold income but
also on income taxes and a broad range of

Recessions

10

-10

-15
20 — 1979-83
1990-92

-25 2000-02

— 2007-10
-30

-35
0 20 40 60 80

Percentiles of five-year average income distribution

Low-Earning Men Lose More in Recessions
Mean log income change in recessions and expansions, males ages 35-54

government benefits.

The cyclical behavior of
both individual and house-
hold income is remarkably

, Expansions similar across these coun-
5 . . .
tries in terms of flat variance
1983-90 and procyclical skewness,
40 — 1992-2000

— 2002-07

100 0 20 40 60

Percentiles of five-year average income distribution

Source: F. Guvenen, S. Ozkan, and J. Song, NBER Working Paper No. 18035

which is somewhat surpris-
ing given that the countries
differ in many details of their
labor markets. Furthermore,
skewness is  procyclical
within almost every sub-
group — education  level,
gender, type of employment,
occupation, and so on — that
we examined. Therefore, the
fundamental forces driv-
ing skewness over the cycle
seem to be a robust feature of
developed economies.

100
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Figure 2

Second, moving from

individual earnings to houschold earn-
ings makes only a small difference to the
cyclicality of risk, suggesting little within-
household insurance against the business
cycle component of individual income
risk.

Third, government-provided insur-
ance plays a more important role than
within-household insurance in reducing
downside risk in all three countries. The
effect of government programs is weakest
in the United States, and is much stron-
ger (and comparable to cach other) in
Germany and Sweden.

How about Cyclicality
of Employers?

About 93 percent of the individuals
in our sample earn the majority of their
labor income from wages and salaries,
that is by working for a firm as opposed
to by being self-employed. So it is natu-
ral to wonder if the cyclical behavior of
the wage income of employees we found
so far is also manifest in the distribution
of employers’ performance. An active lit-
erature has studied the cyclicality of firm
outcomes, such as sales and profit growth
rates and shocks to firm-level total fac-
tor production. These studies used panel
datasets and typically made parametric
assumptions similar to those made in
the income dynamics literature discussed
above. They found that key variables, such
as firm-level sales or profit growth, had
countercyclical variances.

Sergio Salgado, Nicholas Bloom, and
I revisit this conclusion and also examine
the cyclicality of skewness, again using
nonparametric methods and expanding
the analysis to firm-level data from 40 or
so countries, including almost all devel-
oped economies.® In particular, we use
Compustat from 1962 to 2013 for US.
publicly listed firms, and to study firms
in other countries, we use Compustat
Global, OSIRIS, and ORBIS, which con-
tain very rich data on sales, employment,
and profits, on a very large number of
firms.”

A robust finding across the vast
majority of countries and different firm-
level variables is that the skewness of

growth rates is strongly procyclical —as
was the case with individual income. In
fact, this pattern of a lower tail of growth
rates greatly expanding during recessions
is also the main driver behind the coun-
ter-cyclicality of variance, which holds in
some countries during some time periods,
but is not as pervasive or robust as the
procyclical skewness.

To summarize, the results of these
three papers draw attention to fluctua-
tions in skewness over the business cycle
as a robust feature — much more so than
fluctuations in variance, especially for
earnings risk.

How Does Individual Income
Risk Vary over the Life Cycle

and across the Population?

There is surprisingly little consen-
sus on how the nature of income risk
changes over the life cycle and across
income groups. This lack of consensus is
again mostly due to data limitations and
the required parametric assumptions dis-
cussed above.

Fatih Karahan, Ozkan, Song, and I
study these issues using the SSA panel
data.® A main finding is that income
shocks are far from following a normal
distribution, and the extent of devia-
tion from the normal bell-curve bench-
mark varies significantly with age and
income level. In particular, income shocks
become much more negatively skewed as
workers age, up to about ages 45 to 50,
and as their incomes increase, up to about
$100,000 per year.

Further, and more importantly,
income shocks are much more concen-
trated for those with very low incomes
and in the tails of the distribution — a fea-
ture called excess kurtosis. In other words,
most individuals have small income
changes in most years but experience very
large up or down income moves — that
also tend to be quite persistent — relative
to a normal distribution, which predicts
lots of middling shocks and few very large
or very small shocks. The extent of this
excess kurtosis also increases substantially
with age and with income levels, again
up to roughly the same age and income

threshold as for skewness.

Recent follow up work on these
findings has important implications
for a range of economic questions. For
example, George M. Constantinides and
Anisha Ghosh show that an incomplete
markets asset-pricing model with counter-
cyclical (negative) skewness shocks gener-
ates plausible asset-pricing implications.?
Lawrence Schmidt goes one step further
and considers both negative skewness and
thick tails (targeting the moments doc-
umented in my work with Ozkan and
Song) and finds that the resulting model
provides a plausible set of prediction for
asset prices.!® With regard to fiscal pol-
icy, a recent paper by Mikhail Golosov,
Maxim Troshkin, and Aleh Tsyvinski
shows that using an income process with
negative skewness and excess kurtosis
implies a marginal tax rate on labor earn-
ings for top earners that is substantially
higher than under a traditional calibra-
tion with normally-distributed shocks
with the same variance.l! Finally, Greg
Kaplan, Benjamin Moll, and Giovanni L.
Violante show that introducing earnings
shocks with excess kurtosis into a New
Keynesian model with household hetero-
geneity has important implications for
the monetary transmission mechanism.!?

To sum up, studying the higher-order
moments of individual income dynamics
seems to be a key step for better under-
standing the nature of the idiosyncratic
risk facing workers. Precise estimation of
these higher-order moments and docu-
mentation of how they vary over the busi-
ness cycle and life cycle, as well as across
the population, require large and clean
panel datasets, which are rapidly becom-
ing more available. This move towards big
data holds great promise for the future
of empirical work in this area, and will
hopefully allow researchers to correct old
misconceptions, reveal new and interest-
ing findings, and push economic research
forward.
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What Can Housing Markets
Teach Us about Economics?

Johannes Stroebel

Housing is a unique asset. Both an invest-
ment and a consumption good, it is traded in
markets that are subject to significant search fric-
tions and information asymmetries. In addition,
housingaccounts for a large share of wealth in the
economy. As a result, changes in house prices can
have large effects on aggregate economic activity.
In combination with the availability of excellent
microdata on housing transactions, this makes
housing an ideal asset for the study of a range of
questions of broader economic interest. In this
piece, I summarize a number of findings that
have emerged from my empirical research on
housing markets.

Housing and Long-Run
Discount Rates

Long-run discount rates play a central role
in economics and public policy. For example,
decisions about how much to invest in climate
change abatement depend crucially on the trade-
off between the immediate costs and the very
long-term benefits of efforts to reduce global
warming, Yet, despite their importance, there
are few, if any, reliable estimates of the discount
rates houscholds attach to payoffs that accrue
over horizons exceeding 30 years. This is, in large
parts, due to the absence of finite, long-maturity
assets necessary to estimate these discount rates.

In a set of papers with Stefano Giglio and
Matteo Maggiori, I take advantage of a unique

feature of housing markets in the UK. and
Singapore to provide direct estimates of long-run
discount rates for housing cash flows that mate-
rialize hundreds of years in the future.! In both
countries, property ownership takes the form
of cither a leaschold or a frechold. Leascholds
are temporary, pre-paid, and tradable ownership
contracts with initial maturities ranging from 99
t0 999 years, while frecholds are perpetual own-
ership contracts. This contract structure allows
us to infer households’ maturity-specific valua-
tion of cash flows over horizons spanning hun-
dreds of years. In particular, the price difference
between leaseholds and frecholds for otherwise
identical properties captures the present value
of perpetual rental income starting at leasehold
expiry, and is thus informative about houscholds’
discount rates over extremely long and previously
unexplored horizons.

We estimate the price difference between
leascholds and frecholds of different maturi-
ties with hedonic regressions, using data on the
universe of housing transactions and associated
property characteristics since 1994. Our find-
ings show that, in both the UK. and Singapore,
100-year leascholds are valued at 10 to 15 per-
cent less than otherwise identical frecholds; the
price difference is smaller for leascholds with
higher maturities, and goes to zero for leascholds
with remaining maturities of 700 years or more.
Figure 1 shows the term-structure of leaschold
discounts for the United Kingdom.
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