
Countercyclical Risks and Portfolio Choice over the
Life Cycle: Evidence and Theory

Jialu Shen
Imperial College London

March 2018

Jialu Shen March 2018 1 / 23



Countercyclical Risks

Countercyclical consumption risk: In a recession, skewness in
cross-sectional distribution of consumption growth becomes more
negative and helps explain asset pricing puzzle (Constantinides and
Ghosh (2017))

Countercyclical earnings risk: In a recession, skewness in
cross-sectional distribution of earnings growth becomes more negative
(Guvenen et. al. (2014))

: Hypothesis: Countercyclical skewness in earnings growth may
lead to countercyclical consumption risk
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Main Research Questions

PSID:
I Is there any empirical evidence supporting this hypothesis?
I Any other empirical link can be found? How are consumption (risky

asset shares) and earnings risk correlated?

Structural Life Cycle Model:
I Can a structural life cycle quantitative model generate this

countercyclical skewness in consumption growth?
I What are the implications of this model on consumption and portfolio

choice decisions?
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Model Results: Consumption Risk

Jialu Shen March 2018 4 / 23



Empirical Results: PSID

Calculate skewness from PSID

∆y ∗irt = log(Y ∗
ir ,t+2)− log(Y ∗

irt)

log(Y ∗
irt) = log(Yirt)− f̂ (t,Zirt)

var(∆y ∗irt) = 2 × lvar ,rt + 2 × var(εrt)

skew(∆y ∗irt) = 2 × lskew ,rt

where subscript r indicates the region where the household lives.

Regress ∆kcit on ∆k lskew ,rt

∆kcit = βqi ,t−k + γ∆khit + ψ∆kwit + ρ∆k lskew ,rt + κ∆k lvar ,rt + εit

- Preference shifters (∆kht ): changes in some household characteristics between t − k and t, changes in family size,
changes in the number of childeren and sets of dummies for house ownership, business ownership
- Life-cycle controls (qt−k ): age, age2, indicators for completed high school and college education and their interaction

with age and age2, dummy variables for gender and their interaction with age and age2, marital status, health status,
the number of children, the number of people, inheritance...
- Sample Selection: marital status unchanged from t − k to t, no assets moved out or in, no household heads retired at
t, no liquid wealth or financial wealth less than $10, 000; no missing information on consumption or food consumption,
no zero consumption or zero food consumption
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Consumption (∆kc) and Earnings Risk

Consumption growth and changes in skewness in earnings shocks are
positively correlated

Heterogeneity matters: Vissing-Jørgensen (2002) focuses on different
EIS, while here it is the third moment that has different effects

Similar results for financial wealth
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Consumption (∆kc) and Earnings Risk

Stockholders: A one standard deviation increase in skewness of
earnings shocks is associated with a 14.12% increase in consumption.
Meanwhile, a one standard deviation increase in variance of earnings
shocks decreases consumption by 7.15%.

Correlation between consumption growth and changes in skewness in
earnings shocks for stockholders is statistically and economically
significant
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Consumption Risk (∆kcskew) and Earnings Risk

Changes in skewness in consumption growth and changes in skewness
in earnings shocks are positively correlated

Countercyclicality could be transmitted from skewness in earnings
shocks to skewness in consumption growth

Similar results for financial wealth
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Consumption Risk (∆kcskew) and Earnings Risk

Stockholders: A one standard deviation increase in skewness of
earnings shocks is associated with a 48.74% increase in consumption
risk. Meanwhile, a one standard deviation increase in variance of
earnings shocks increases consumption risk by 2.02%.

Correlation between changes in skewness in consumption growth and
changes in skewness in earnings shocks for stockholders is statistically
and economically significant
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Portfolios and Earnings Risk

Increases in skewness in earnings shocks is associated with increases
in risky asset share

Increases in variance in earnings shocks is associated with decreases in
risky asset share, consistent with Guiso, Jappelli and Terlizzese (1996)

Similar results for financial wealth
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Summary of results

Changes in skewness in earnings shocks and consumption growth are
positively correlated

Changes in skewness in earnings shocks and changes in skewness in
consumption growth are positively correlated, and both skewnesses
are countercyclical

Heterogeneity matters: The effect is statistically significant for
stockholders, not for nonstockholders

Changes in skewness in earnings shocks and changes in risky asset
share are significantly psitively correlated for stockholders

Can a structural life cycle quantitative model generate
these results?
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Structural Life Cycle Model: Labor Income

yit = vit + εit

where yit = logYit , εit is temporary shock to labor income, normally
distributed with mean −σ2

ε /2, variance σ2
ε , and vit is given by

vit = f (t,Zit) + vi ,t−1 + uit

uit , permanent shock, is uncorrelated with εit . It is distributed as a
mixture normal distribution

uit =

{
u1
it ∼ N(µ1s(t), σ2

1s(t)) with prob. p1

u2
it ∼ N(µ2s(t), σ2

2s(t)) with prob. 1 − p1

The expansion/recession state is denoted by s(t).

Retirement income:
yit = log(λ) + vik

where λ is constant replacement rate and k = 46.
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Baseline Calibration: Exogenous Inputs

Labor income: Guvenen et. al. (2014)
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Baseline Calibration with 1989 SCF Data: Preference
Parameters and Bequest Motive
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Baseline Calibration with 1989 SCF Data: Life-cycle
Profiles (Stockholders)
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Baseline Calibration with 1989 SCF Data: Life-cycle
Profiles (Nonstockholders)

Consumption Policy Functions
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Model vs Data: Simulation Method

Simulation from 1989 to 2013; given information from 1989 SCF, we
simulate life-cycle optimal stock holdings, labor income and wealth for
each household.

Two main sources of risk in our model: aggregate stock returns
(realization of annual equity returns from CRSP); idiosyncratic labor
income shocks

New households enter into labor market every year and are assigned
initial wealth based on the wealth distribution with head aged 20 or
less (1989SCF)

Once households die at 100, they are dropped from the simulation

Simulate stockholders and non-stockholders separately; combine them
together with realized participation rate
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Model vs Data: Portfolios and Earnings Risk

Similar significance and sign for the coefficient in front of changes in
skewness

No significant effect for changes in variance in the model
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Model vs Data: Consumption and Earnings Risk

Significant effect for all households and stockholders, consistent with
PSID

Significant effect for nonstockholders, not in PSID
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Model vs Data: Consumption Risk and Earnings Risk

Significant effect for all households and stockholders, consistent with
PSID

Significant effect for nonstockholders, not in PSID
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Model vs Data: Causality of Earnings Risk on
Consumption Risk

Introduce a dummy variable for boom

Calculate the correlations between skewness in consumption growth
and dummy variable

Countercyclical skewness in earning shocks leads to statistically
significantly countercyclical consumption risk

Benchmark 2
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Consumption Risk: Stockholders
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Consumption Risk: Nonstockholders
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Consumption Risk: All Households
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Conclusion

PSID:
I Consumption is positively correlated with skewness in earnings shocks
I Consumption risk is positively correlated with skewness in earnings

shocks, and both skewnesses are countercyclical
I Heterogeniety matters: The important role of skewness across

stockholders and nonstockholders
I Risky asset share is positively correlated with skewness in earnings

shocks for stockholders

Structural Life Cycle Model:
I Life-cycle model with business cycle variation in expected growth and

skewness in earnings shocks generates similar results as PSID
I Countercyclical skewness in earnings generates countercyclical skewness

in consumption growth

: Overall, this life-cycle model is good, as it generates similar
results as PSID, even without calibration to match these
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