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Earnings risks affect economic decisions

• Consumption, savings, labour supply

Households can insure from earnings risks:

• Adjusting labour supply

• Savings and investment income

• Welfare benefits

INTRODUCTION

This paper studies the distribution of earnings risk and the 
mechanisms that insure income from earnings risks
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In this paper we use Australian longitudinal tax data (ALife) to 
study:

• The distribution of earnings risk
• Properties (standard deviation, skewness, kurtosis)
• Deviation from normality

• The mechanisms to insure income from earnings risks:
• Welfare benefits
• Investment income
• Changes in spouse earnings

• Recovery from earnings shocks
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Studies that characterize earnings and income risks examining higher order 
moments

• Strong departure from normality of earnings risk distribution (Guvenen et 
al. 2021);

• Importance of taxation and welfare as insurance mechanism (DeNardi et
al., 2021);

• Partner’s labour supply responses to attenuate negative earnings shocks
(Pruitt and Turner, 2020)

RELATED LITERATURE
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• We use ALife, the ATO Longitudinal Information Files: 
• consists of a random sample of 10 percent of individuals in the ATO 

client register
• data from Australian tax returns for the period 1990-91 to 2016-17
• Data on individuals that file a tax return (lodgers) from 1990-91 and 

individuals who do not (non-lodgers) from 2001-02

DATA 

• Earnings 𝑌𝑡
𝑖  : salary and wages and other payments from the 

employer; two thirds of business income for self-employed 
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• Our sample:
• Males aged 25 to 59 years old ;
• earn in the base years more 

than a minimum threshold

𝑌𝑡ℎ𝑟𝑒𝑠ℎ= 
1

8
annualized min wage

in t-1 and at least one more year 
between t-2 and t-3

t-2 t-1

Years t-3 to t-1 used 
to rank individuals 
according to their 

earnings

t+1t

Years t and t+1 
used to calculate 
earnings changes

t-3
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Define log-earnings 𝑦𝑡
𝑖 = log(𝑌𝑡

𝑖)

Earnings risk

• Our measure of earnings risk is k-years earnings change

 ∆𝑘
𝑖 𝑦𝑡

𝑖 = 𝑦𝑡+𝑘
𝑖 −  𝑑𝑡+𝑘

𝑎 − 𝑦𝑡
𝑖 −  𝑑𝑡

𝑎

Where 𝑑𝑡
𝑎 𝑑𝑡+𝑘

𝑎  the age effects estimated regressing  log-earnings on age dummies separately in 

each year

Past earnings distribution

• To see if earnings risk depends on earnings level

• We calculate ത𝑌𝑡−1
𝑖 =

1

3
 σ𝑗=3

𝑗=1
𝑌𝑡−𝑗

𝑖  (mean of the three past years)

• We net out age effects by regressing ത𝑌𝑡−1
𝑖  on age dummies and take the residual ෠𝑌𝑡−1

𝑖

• We draw the distribution of ෠𝑌𝑡−1
𝑖  and split into percentiles

Empirical approach
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We calculate  the first four moments of one-year earnings change 

∆1
𝑖 𝑦𝑡

𝑖 for each percentile of the past earnings distribution

•   Mean
•   Standard Deviation

• Kelley Measure (skewness) 𝐾𝑆 =
𝑃90−𝑃50 − 𝑃50−𝑃10

𝑃90−𝑃10

• Crow Siddiqui measure (kurtosis) 𝐶𝑆𝐾 =
𝑃97.5−𝑃2.5

𝑃75−𝑃25

Characterize the earnings changes distribution
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Log-Earnings changes distribution
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a) Mean b) Standard deviation

Moments of the earnings and income changes distribution 
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c) Kelley measure (skewness) d) Crow-Siddiqui measure (kurtosis)

Moments of the earnings and income changes distribution 
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Earnings risk vs Income risk

Low-earnings workers Medium-earnings workers High-earnings workers 
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Mechanisms of insurance from earnings risk

• We divide the one-year earnings change distribution in 20 quantiles.

• For each quantile we calculate the median of 

• Share of earn. change insured by welfare benefits 𝑊𝐼 =
𝑤𝑏𝑡+1

𝑖 − 𝑤𝑏𝑡
𝑖

| 𝑌𝑡+1
𝑖 − 𝑌𝑡

𝑖 |
 

• Share of earn. change insured by investment income 𝐼𝐼 =
𝑖𝑛𝑣𝑡+1

𝑖 − 𝑖𝑛𝑣𝑡
𝑖

| 𝑌𝑡+1
𝑖 − 𝑌𝑡

𝑖 |

• Welfare benefits

• Investment income

• Spouse Earnings 
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Insurance from welfare benefits

% welfare insurance% welfare recipients (t)



Page 15

%  investment income insurance

Insurance from investment income

%  reporting some investment income (t)
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Insurance from spouse earnings
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Impulse response function 

• Measures if earnings changes are transitory or permanent

• We divide the one-year earnings change distribution in 20 quantiles.

• For each quantile we calculate the median of 
• k-years earnings change

 ∆𝑘
𝑖 𝑦𝑡+1

𝑖 = 𝑦𝑡+𝑘
𝑖 −  𝑑𝑡+𝑘

𝑎 − 𝑦𝑡
𝑖 −  𝑑𝑡

𝑎

For k=1,2,3,5
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Low-earnings workers Medium-earnings workers High-earnings workers 

Impulse response function 
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• The paper characterize the earnings and income risk distribution and studies 
the insurance mechanisms from earnings risk.

• We find that earnings and income risk distributions 
• exhibit deviations from normality and linearity;
• depend on age, gender and past earnings level

• standard deviation is higher for workers with low- and high-earnings 
and women. It declines with age, but it rises again for older workers.

• skewness becomes more negative for workers in high earnings, older 
workers and women

• We find that welfare benefits partially insure earnings risk
• Little insurance from spouse earnings and investment income

CONCLUSIONS
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• Negative earnings shocks are more transitory for low-earners than 
high earners. Positive shocks are more permanent for low-earners

• Low-earners recover faster than high earners
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d) Crow-Siddiqui measure (kurtosis)c) Kelley measure (skewness)

Moments of the earnings changes distribution by age group 
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a) Mean b) Standard deviation

Moments of the earnings changes distribution by age group 
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a) Mean b) Standard deviation

Moments of the earnings and income changes distribution by gender 
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d) Crow-Siddiqui measure (kurtosis)c) Kelley measure (skewness)

Moments of the earnings changes distribution by gender
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Low-earnings workers Medium-earnings workers High-earnings workers 

Impulse response function by gender 
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